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Pabouas mnporpamma mno ydyeOHOMYy mnpenMery «Xumus» (0a30BbIi YpPOBEHB)
(npeametHas o6nacth «ECTECTBEHHO-HAaYYHbIE MPEAMETHI») BKIIOYAET MOSCHUTEIBHYIO
3aMKCKY, COIepKaHUE OOyUYeHHUs, IUIaHUPYEMbIE PE3yJIbTaThl OCBOCHUS MPOrPaMMBbl O
XUMHH, TEMATHYECKOE TIIaHUPOBAHHUE.

[losicHuTenbHas 3amMcKa OTpakaeT OOIIME LEeTW W 3aJayd HM3y4YeHUs XUMUH,
XapaKTEPUCTUKY TCUXOJOTHYECKUX MPEANOChUIOK K €€ M3Y4YEeHHIO 00y4arouuMucs,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakKe MOAXOAbl K OTOOpYy coAepKaHus, K
OTPEJIEIICHHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Copnepxanue OOydeHHs PACKPBIBAET  COJAEpXKATENbHbIE JIMHUU, KOTOPBIE
npeaaratoTes Juisi 00s13aTeNbHOr0 U3YUYEeHHsI B KaXJIO0OM KJlacce Ha ypOBHE OCHOBHOTO
o01iero oOpa3oBaHus.

[Inanupyemble pe3ylbTaTbl OCBOCHHUS MPOTrpaMMbl 1O XUMHHM BKIIIOYAIOT
JUYHOCTHBIE, METaIlpeJIMETHbIE Pe3yJbTaThl 3a BECh Iepuoj OOy4YeHHs Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHMsl, a TAK)KE MPEIMETHbIE JOCTHKEHUSI 00yJaromerocs: 3a

KaXX]IbIH TOJT 00yUYeHUSs.

IHOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMuM Ha ypOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus COCTaBlIeHa Ha
OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTEIILHOMN MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa3zoBanus, nmpeactaBieHHbXx B DI'OC OO0, a takke Ha OCHOBE
denepanbHOil pabodeil mporpaMMbl BOCIUTAHUS U C YYETOM KOHIEMIMU MPENoaaBaHus
ydgeOHOro mpeameTa «XuMHUS» B 00pa3oBaTeNbHBIX OpraHu3amusax Poccuiickoit
denepanun.

[Iporpamma mo xumuu pazpaboTaHa C IENbI0 OKa3aHUS METOAMYECKOW MOMOIIN
VUHTEIIO B CO3/IaHUU paboyeit mporpaMMbl IO Y4eOHOMY MPEIMETY.

[Iporpamma mo xumum Ja€T MpeacTaBlIeHUE O MEIX, O0IIel cTpaTerun o0y4eHus,
BOCIIUTAHUS M  Pa3BUTHS  OOy4yalOIIMXCS  CpPEACTBaMHM  y4yeOHOro  IpeaMeTa,
yCTaHaBIUBaeT  00s3aTeIbHOE  MPEAMETHOE  COAEpKAHWE,  MPeayCMaTpUBaET
pacrpeieseHue ero mno KjiaccaM U CTPYKTYpUPOBAHUE 0 pa3iesiaM U TEMaM MPOrpaMMbl
10 XMMUU, OTIPEAEISET KOJIMUYECTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTUKH COIePKaHMUS,
PEKOMEHAYEMYIO MOCJIEeA0BATEIbHOCTh U3YUCHHSI XUMUU C YYETOM MEKIPEIMETHBIX U
BHYTPHUIIPEAMETHBIX CBS3EH, JIOTUKU Y4eOHOro MpOIecca, BO3PACTHBIX OCOOEHHOCTEH
o0y4Jaromuxcs, OnpeaessieT BO3MOXKHOCTH MpeAMEeTa MJis pealu3alnud TpeOOBaHUN K
pe3yiabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTesIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO
oOmero o0pazoBaHus, a TaKkKe TpeOOBAaHUI K pe3yJbTaTaM OOy4eHHs XMMUU HA YPOBHE



1eseil u3yyeHus: IpeIMeTa U OCHOBHBIX BUIOB y4€OHO-II03HABATEIbHOU NEATEIBHOCTH
00y4Jaroierocs o OCBOCHUIO Y4eOHOTO COACPKAHMUS.
3HaHUE XUMHUHU CIYKUT OCHOBOW Juisi  (POPMHUPOBAHHS  MHUPOBO33PEHHUS
oOy4aromierocsi, ero MpeJCcTaBiICHU 0 MaTepUuaIbHOM €IMHCTBE MHUpPA, BAXKHYIO POJIb
urparoT GopMupyeMbie XUMHUEH IPEACTABICHUS O B3aUMOIPEBPAIICHUAX SHEPTUU U 00
HBOJIIOIIMY BEIIECTB B MPUPOJIE, O MYTIX PEHICHHs II100aIbHbIX NPOOJIeM YCTOMYUBOIO
pPa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, DHEPTETUUECKOW, NMUIIEBOM U IKOJOTHYECKOM
6e30macHOCTH, TPOOIIEM 31PABOOXPAHEHUS.
N3yyenue XxuMuu: cocoOCTBYET peanu3alii BO3MOKHOCTEH /171l CaMOpa3BUTHUS U
dbopmMupoBaHus
KyJIbTYpbl JUYHOCTH, €€ 001Ie 1 (yHKIHMOHAIBHOW TPaMOTHOCTH; BHOCHUT BKJIAJ B
(dbopMupOBaHUE MBIIIJIEHUS] U TBOPUYECKUX CHOCOOHOCTEH OOYyYaroluXcsi, HAaBBIKOB HMX
CaMOCTOSITEIIbHON y4eOHOM NeSITeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX
YMEHUM, HEOOXOIUMBIX KaK
B IOBCEJHEBHOM HU3HMU, TaK U B MPOPECCUOHAIBHON NEATEIBbHOCTH; 3HAKOMHUT CO
cnenupUKol Hay4YHOTO MBIIIUICHHUS], 3aKJIabIBAET OCHOBBI 1IEIOCTHOTO
B3IUIsIJa HA €IMHCTBO MPUPOJABI M YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM JTallOM B

(GbopMHUpPOBaHUN €CTECTBEHHOHAYYHOM T'PAMOTHOCTH OOYYaIOMIMXCA; CIOCOOCTBYET
(GbopMHUPOBAHUIO IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM

3HaHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B DKOJOTHYECKOE O0Opa3oBaHUE
00yJaromuxcs.

JlaHHble HampaBieHUS B OOYYCHHMHM XHUMHH OOCCIEYMBAIOTCSA crHenu(ukon
cojiepKaHus y9eOHOT0 TIpeIMeTa, KOTOPBIH SBIISIETCS MeJarornueckKu aaarnTHPOBaHHBIM
OoTpakeHHeM 0a30BOM HAyKH XMMHUH Ha OMPEACIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIEro oOpa3oBaHUS OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIMMUCS CHUCTEMBbl TEPBOHAUYATIBHBIX TOHATUNA XWMHUH, OCHOB
HEOPTaHUYECKON XMMHUHU M HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSTUN OpPTaHMYECKOU
XUMHH.

CtpykTypa conepkaHusl TpPOTpaMMBl MO XUMHH c(opMUpOBaHAa Ha OCHOBE
CHUCTEMHOT0 To1X0/a K € n3ydenuro. CopepkaHue CKIAIbIBACTCS U3 CHCTEMBI TTOHITHIMA
0 XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI TOHATHI 0 XuMHu4uecKoi peakiuu. O6e
9TH CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI MO MPUHITUITY TOCIEIOBATEIHHOTO Pa3BUTHS
3HAHWA Ha OCHOBE TEOPETUUECCKUX MPECTABICHUI pa3HOTO YPOBHS:

ATOMHOMOJICKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3ZHAHUS;

[Tepunoanueckoro 3akoHa /.M. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHUM;

YYCHHsI O CTPOSHUU aTOMa ¥ XUMUYECKOMN CBS3M; TIPEICTABIICHUN 00

AIEKTPOTUTHICCKON TUCCOIIUAIIMHU BEIIECTB B pacCTBOPAX.



Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKHU ITOTYUYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCA MOCJIEI0BATEIBHO OT OJTHOTO YPOBHS K JIPYrOMY,
BBINOJIHAA (PYHKUMU OOBSACHEHHS M MPOTHO3UPOBAHMS CBOMCTB, CTPOEHUSA W
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U MOIYUEHUS N3y4aeMblX BELIECTB.

OcBoeHue nporpaMMbl 0 XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MTPEACTABICHUS O
XUMHUYECKOU COCTABIIAIOLIECH HAYYHOU KApTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IIPUPOLBI,
LIEHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HAHMIO U METO/IAM MO3HAHHUs B HayKe. M3yduenune
XUMHH MPOUCXOAUT C MPUBJICYEHUEM 3HAHUN U3 paHee U3YUYCHHbBIX YUEOHBIX TPEIMETOB:
«Oxkpyxaromuiit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kinacey.

[Ipy u3ydeHUM XUMHUU MNPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB XUMHUYECKOMH
HayKd Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JIesITeIbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJNbTYphl. 3afada y4eOHOro
npeIMeTa COCTOMT B (OPMHUPOBAHMM CHCTEMbl XMMUYECKUX 3HAHUM — Ba)KHEHUIIUX
($akToOB, MOHATUN, 3aKOHOB U TEOPETHUUYECKUX TMOJIOKEHHH, JOCTYMHBIX 000OIEHUMN
MHUPOBO33PEHUYECKOT0 XapakTepa, si3blka HAayKH, B MPUOOILIEHUU K HAYYHBIM METOJIaM
NO3HAHUSI TPU U3YYCHUHM BEIIECTB M XUMHYECKUX pEakuuid, B (OPMUPOBAHUU U
Pa3BUTHH TO3HABATENIBHBIX YMEHUU U UX MPUMEHEHUU B Y4EOHO-TIO3HABATEIBHOU U
y4eOHO-HUCCIEIOBATENbCKOM €SI TeTbHOCTH, OCBOCHUHU MPaBUiI 6€30MacHOro 00palleHus
C BEILIECTBAMU B IIOBCEIHEBHOW KU3HM.

[Ipy w3yyeHMHM XUMUU HAa YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS BaKHOE
3HauYeHUE MPUOOPENIN TaKHe 1EH, KaK:

dbopmupoBanue VHTEJUJICKTYaJIbHO pa3BUTOU JIMYHOCTH, rOTOBOM
K €aMO000pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOATEIHLHOMY TMPHUHSITHIO pEHICHUH,

CIIOCOOHOM a1anTUPOBATHLCS K OBICTPO MEHSIOITUMCSI YCIIOBUSAM JKH3HU;, HAITPABJICHHOCTh
oOy4YeHHMs Ha CHCTEMATHYECKOEe TPHOOIIICHUE 00yJarOIINXCs

K CaMOCTOSATENbHON IO3HABATEIBHOU ACSATEIBHOCTH, HAYYHBIM METOJAM IIO3HAHWSI,
GbopMUPYIOIIMM MOTHBAllMI0 M Pa3BUTHE CIIOCOOHOCTEH K XHUMHH; OOCCIICUCHHE
YCIIOBUH, CIIOCOOCTBYIOIIMX MNPHOOPETEHHIO OOYYAIONIUMHUCS ONBbITa Pa3HOOOpa3HOU
JESTENHHOCTH, TIO3HAHUS W CaMOMNO3HAHUS, KIIOUEBBIX HABBIKOB (KJITFOYEBBIX
KOMIIETEHIINH), WMEIOIINX YHUBEPCAIbHOE 3HAYCHHWE /IS Pa3IMYHBIX BHJIOB
JesTEeNbHOCTH; (GopMHUpOBaHUE OOIIeH (QYHKIIMOHATBEHON U €CTeCTBEHHO-HAYYHOM
TPaMOTHOCTH,

B TOM YHCJIE YMEHUH OOBSCHATH U OIICHUBATD SBJICHHS OKPYXKAIOMIETO MUPA, UCTIONB3YS
3HAHWSI W ONBIT, MOJYYCHHBIE TPH W3YyYECHUW XUMHH, MPUMEHATHh WX TMPHU PEIICHUU
mpo0jeM B TIOBCETHEBHOW JKM3HH W TPYMOBOH MACATENBHOCTH; (HOPMHUPOBAHHE Y
oOydJarommxcs TYMAaHUCTHYECKHX OTHOIICHUHN, TOHMMAHHS IIEHHOCTH XHMHUYECKHUX
3HAHWH JISI BBIPAOOTKH SKOJIOTHIECKHU IEIECO00pa3HOTO MOBEECHUS B OBITY U TPYAOBOU
JESTETHPHOCTH B IEJISTX COXPAHEHUS CBOETO 3/IOPOBbS M OKPYIKAIOIIEH MPUPOTHON CPEIBI;
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pa3BUTHE MOTHBALMU K 00YUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOILEYETOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY PO IS U HANIPABICHHOCTH JTalIbHEUIIIEro 00ydYeHUsI.

OO611ee ynciIo 4acoB, peKOMEHIOBAHHBIX ISl U3yYeHUs: XUuMuH, — 136 yacoB: B 8
Kiacce — 68 gacoB (2 4aca B Hefien0), B 9 kinacce — 68 yacoB (2 yaca B HEJICIIIO).

JIJist KaXKJ10T0 Kjlacca MpeyCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOXKET
OBITh UCMOJIB30BAHO YYACTHUKAMH 00pa30BaTENIbHOIO IIpoLecca B LesIX GOopMUpPOBaHUS
BapUaTHUBHOM COCTaBISIOLIEH coJiepKaHUsl KOHKpeTHOU paboyeil mporpammel. [Ipu sTom
oOs3aTenbHasi (MHBApUAHTHAs) YacTh COJEP)KAaHUA TMpeJAMETa, YCTaHOBJIEHHas
npuMepHOi paboyeil mporpaMMoi, U BpeMsi, OTBOJIUMOE Ha €€ U3y4YeHHe, TOKHbBI OBbITh
COXpPaHEHBI MOJIHOCTHIO.



COIEPKXAHUE OBYYEHUA

8 KJIACC llepBoHayaibHble XUMHUYECKHE MIOHSATHS
[Ipenmer xumuun. Ponb XMMUK B KU3HU YeJIOBEKA. XMMUA B CUCTEME HayK. Tena u

BemecTBa. Ousnyueckue CBOMCTBA BEIIECTB. ArperatHoe cocTossHue BeuecTs. [lonsaTue
0 MeToJlax Mo3HaHus B XxuMuu. YUucteie BemectBa M cMmecu. CrocoObl pa3feieHus
CMeECEH.

ATOMBI U MOJIEKYJIbl. XUMHYECKHUE dIeMEHThl. CUMBOJIBI XUMHUYECKHUX AJIEMEHTOB.
IIpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckass ¢opmyna. BajgeHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH
IOCTOSIHCTBAa cocTaBa BewlecTB. OTHocuTenpHas aTtomMHasg Macca. OTHOCUTENIbHAs
MOJIEKYJISIpHas Macca. MaccoBasi 10JIsl XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUU.

KomnuectBo BemecTBa. Monb. MoisipHast Mmacca. B3auMocBsI3b KOJIMUECTBa, MacChl
U 4YuCja CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacdy€Tel mo ¢opmynaM XUMHUYECKHUX
COEIMHEHUMH.

dusnyecKkne U XUMUYECKHUE SBJICHUS. XUMHUECKas peakius 1 e€ NMpu3Haku. 3aKOH
COXpaHEHHUs] MAacChl BEIIEeCTB. XUMHUUYECKHE ypaBHeHHs. Krnaccudukaims XuMUYeCKUX
peakuuii (COeIMHEeHUs, Pa3NIOKEHUsI, 3aMeIIeHUs, 0OMeHa). Xumuyeckull 9KCnepumeHm:

3HAKOMCTBO C XWMHUYECKOW TMOCYAOH, MpaBujiaMu paldOThl B JabopaTopuud u
npuéMamMu oOpalleHus ¢ JIabopaTOpHBIM O00OPYIOBAaHUEM, H3YyUYEHHE W OIHMCAHUE
(bU3UYECKUX CBOWCTB OOpa3IOB HEOPraHUYECKUX BEIIECTB, HAOMIOACHUE (HU3UICCKHUX
(u1aBieHue BOCKa, TasHUE JIbJa, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHIECHCALUS
BOABbI) W XUMHUYECKHX (TOpPEHHE CBEYM, MPOKAIMBAHWE MEIHOW IPOBOJIOKH,
B3aMMOJICHICTBHE Mejla C KHUCIOTOW) SIBJICHUM, HAOJIOJCHHE M OIMCaHWE IPU3HAKOB
MPOTEKAaHMs] XMMHUYECKUX peakuui (pa3joKeHHe caxapa, B3aUMOJCHCTBUE CEpPHOI
KHCIIOTBI C XJOpumaoM Oapus, pasioxkenue ruapokcuna meau (II) mpu HarpeBanmw,
B3aUMOJIEHCTBHE Kele3a ¢ pacTBopoM conu meau (1), uzydyenue cnoco0oB pazaeneHust
cMecedd (C TIOMOIBI0O MarHuTa, (UIBTPOBAaHUE, BBIMAPUBAHUE, JUCTHILISAINA,
xpoMartorpadus), MPOBEICHHE OUYUCTKU MOBAPEHHOW COJM, HAOIIONCHUE U ONMUCAHHE
pEe3yJAbTaTOB MPOBEACHUS OMNbITAa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUsI MAacChl,
CO3JlaHhe MoJeneld MoyeKyn (IIapocTepKHEBbIX). BaxkHeillime mnpeacTABUTEN
HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucinoposn — anemMeHT u mpocToe BEIECTBO.
Haxoxnenue kuciopoja B npupoje, (U3MYecKre U XUMHUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcunpl. Ilpumenenue kuciopoaa. CrnocoObl MOMy4YeHUsS KUCIOpoAa B
naboparopuu U npomsbinieHHOCTd. KpyroBopor kwuciopona B mpupoge. O30H —
aJuIOTpOINHas MOAU(DUKALIUS KUCTOPO/Ia.



TeroBo# 3pPeKT XMMUUECKON peaklnuy, TEPMOXUMUYECKUE YPABHEHHUS, FK30- U
SHJOTEPMHUYECKHE PeaKMK. TOIIMBO: Yroiab U METaH. 3arpsa3HEHUE BO3yXa, YCUICHUE
MapHUKOBOTO 3 ekTa, pa3pylnieHue 030HOBOTO CJIOS.

Bonopon — sneMeHT uM mpocToe BemecTBO. HaxoxkaeHue Bomopoaa B HPUPOJE,
bu3nYecKkue U XMMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObl nmojyueHus. Kuciaorsl u
COJIN.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

duznueckue cCBOMCTBA BOAbl. Boma kak pactBopurenb. PactBopsl. Hackiennsie u
HEHACBIIIEHHBIE pacTBOPBI. PacTBOpUMOCTH BelllecTB B BoAe. MaccoBasi 10715 BEIlleCTBA
B pacTBope. XUMHUYECKHE CBOMCTBA BOJIbl. OCcHOBaHUA. POib pacTBOPOB B MpUPOJIE U B
KU3HU desioBeka. KpyroBopoT Bojbl B mpupoe. 3arpsisHEHHE NpUpoAHbIX BoJ. OxpaHa
Y OYMCTKa MPUPOIHBIX BOJ.

Knaccudpuxanus Heopranmdeckux coeauHennit. Oxcunpbl.  Knaccudukarms
OKCHUJIOB: coJjieoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIL) U
HecosieoOpasyromue. HomeHnknarypa okcuoB. dusnyueckue M XUMHYECKHE CBOMCTBA
okcui0B. [lonydyeHnue okcuaos.

OcnoBanusi. Knaccudukaiusi ocHoBaHUM: MIETOYM U HEPACTBOPUMBIE OCHOBAHHMS.
Homenkmarypa ocHoBanuii. ®Dusnyeckne W XUMHYECKHME CBOMCTBA OCHOBAHUM.
[Tomyuyenue oCHOBaHUM.

Kucnotsl. Knaccuduxamus kucimor. Homenknarypa kucinor. Dusumyeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Py akruBHOCTH MeTamnoB H.H. bekerona. [lonyuenue
KHCJIOT.

Conu. Homenknatypa coseil. @u3nyeckue U XUMUUECKHE CBOMCTBA COJIEH.
[Tomyuenue counen.
['eneTnueckas cBs3b MEXAY KJIACCAMH HEOPIraHUYECKUX COCIUHEHUN. Xumuueckuu

IKcnepumernm.

KaueCTBEHHOE ONPEACIICHUE COJAEpKaHMUs KHUCIOpPOoJla B BO3IyXE, MOJYyYECHHE,
coOupaHue, pacrno3HaBaHUE M HU3YyYEHHE CBOWCTB KHUCJIOpOAA, HaOJIOJICHHE
B3aMMOJICHCTBUSI BEUIECTB C KUCIOPOJOM M YCIOBHUS BO3HMKHOBEHHS M MPEKPAICHUS
ropeHusi (Tokapa), O3HaKOMJIGHHE C 00paslamMu OKCHJIOB M OIHMCAHUE WX CBOWCTB,
noyiyyeHue, coOHupaHHe, pacrno3HaBaHME M H3YyYEHHE CBOWCTB BOJIOpOJia (rOpeHue),
B3aumMojieiictBue Bojopoaa ¢ okcuaoM Meaw (II) (Bo3MOXXKHO HCMOJIB30BaHUE
BHJICOMATEepUAJIOB), HaOJI0JeHHE OO0pas3IoB BEIHIECTB KOJUYECTBOM |  MOIb,
HCCIIeIOBAaHUE OCOOCHHOCTEN PACTBOPEHMSI BEIECTB C Pa3IMYHON pPacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONMPEAEIEHHON MAaCCOBOM 10JIE paCTBOPEHHOTO BELIECTRA,
B3aMMOJICHCTBUE BOJIbI C METaJUIaMU (HATPUEM U KaJIbLIEM) (BO3MOXKHO UCIOJIB30BAHUE
BHUJIEOMATEPUATIOB), HUCCIEOBAHUE OOpa3lloB HEOPraHWUYECKUX BEIIECTB PA3TUUYHBIX



KJIACCOB, HAOJIOJEHUE M3MEHEHUs OKPACKM HHIUKATOPOB B PACTBOpPAX KHUCIOT U
niesnoven, n3ydeHnue pzaumonaeiicTeus okcuaa meau (II) ¢ pactBopom cepHOIl KUCIOTHI,
KUCIOT € MeETajulaMH, peakUuid HEHUTpaau3aldy, IOJy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHHME OJHOIO MeETajlla APYTMM H3 pacTBOpa COJIM, PELICHUE
DKCIIEpUMEHTAJBHBIX 3axad 1o TeMe «Baxuelmme KiacCchl HEOPraHUYECKUX
COCIMHEHUI.

Hepuoanueckui 3akoH U Ilepuoauyeckass cucremMa xumu4yeckux jiemenros /.M.
Menzaeneesa. Crpoenne aTOMOB. Xumuyeckas CBA3b.
OKHCINTETbHOBOCCTAHOBUTEIbHbBIC PEAKIIMHU

[lepBble MOMBITKU KiIacCU(PUKAIIMK XUMUYECKUX AeMeHTOB. [loHsTHE O Tpymmax
CXOJTHBIX JIEMEHTOB (IIIEJIOYHBIE U IIEJIOYHO3EMEIbHBIC METAJLIbI, TAJIOTEHbI, THEPTHBIC
rasbl). JIEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEPHBIC OKCHUIBI U THIPOKCHUIBI.

[Tepuonnueckui 3akoH. Ileproamyeckas cucteMa XUMHYECKUX 3yeMeHTOB J[.U.
MenneneeBa. Kopotkonepuonnass u iuHHonepuonHas ¢dopmel [lepuonuueckoit
cucteMbl XuMudeckux aiieMmeHToB .M. Menneneesa. [lepuoasl u rpynnsl. @Pu3ndecKui
CMBICJI TTIOPSIIKOBOTO HOMEPA, HOMEPOB NIEPHUOIA U TPYIIIIbI JIEMEHTA.

Ctpoenne aromoB. CocTaB aTOMHBIX saep. M3orombl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0UYEeK aTOMOB MepBbIX 20 XMMUYECKUX 3jIeMeHTOB [lepuoanueckoit
cuctembl JI.MI. MeHnneneeBa. XapakTepUCTHKAa XUMHYECKOTO 3JJIEMEHTA IO €ro
nonoxeHuto B Ilepuonnueckon cucreme /.M. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSA pajJuyca aTOMOB XMMHUUYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAUIMYECKUX CBOKMCTB MO TPYMIIaM U IMEPUOJaM.

3nauenue Ilepuonnyeckoro 3akoHa W Ileproamdeckol CHUCTEMBl XHUMHUUYECKUX
3JIEMEHTOB ISl pa3BUTHS HayKH W npakTuku. [[.1. MenaeneeB — yuy€HbIil U TpakIaHUH.

Xumuueckas cBsa3b. KoBanmeHTHass  (mosisipHas W HEMOJISIpHAs)  CBSI3b.
DNIEKTPOOTPHUIIATEIBHOCTh XUMHUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp okuciaeHus. OKHCIMTEIbHOBOCCTAHOBUTENbHBIE peakiuu. IIporieccs

OKHCIICHHSI W BOCCTaHOBJICHHS. OKHCIMTECIM W BOCCTAaHOBUTCIH. Xumuueckui
IKcnepumernm.

uM3yuyeHue oOpa3loB BEIIECTB METAIJIOB M HEMETAUIOB, B3aUMOJCHUCTBHUE
TUAPOKCHAA LHMHKA C pPAacTBOPaMHU KHCJIOT U IIEJOYEH, ITPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakiui (ropeHue,
pEeaKIu pa3aoKeHUs, COeAUHEHNUS).

Mesicnpeomemuvie cesasu
Peanuzamus MexXnpeIMETHBIX CBS3€ MpU HM3YYEHHUHM XUMHM B &8 Kjacce

OCYHICCTBIIACTCA YCPC3 UCIIOJIBb30BAHHUEC KAK O6IHI/IX CCTCCTBCHHOHAYYHBIX HOHHTHﬁ, TakK



U TIOHATHH,  SIBISIONIUXCS ~ CUCTEMHBIMH  JJII  OTACIBHBIX  IPEIMETOB
€CTECTBEHHOHAYYHOT'O ITUKJIA.

OOmue ecTecTBEHHOHAYYHBIE TMMOHSATHS: HAYYHBIN (PaKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHanmu3, CHUHTE3, KiIacCupUKalus, TMEePUOAUYHOCTh, HAONIOJCHNUE, DSKCICPUMEHT,
MOJIETTUpOBaHIE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

®dwusmuka: mMaTepusi, aToM, SJCKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKIWJ, HU30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, DJJICKTPUUYECKUM 3apsil, BEIIECTBO, TEN0, OOBEM,
arperaTHoe COCTOSIHWE BEIIECTBA, a3, (PU3UYECKHE BEITUYHMHBI, CIUHUIBI W3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE3/1b1, COIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MuUHEpasbl, TOPHbIE IMOPOJbI, IMOJE3HbIE

HCKOIMAaCMBIC, TOIJIMBO, BOAHLIC PECCYPCHI.

9 KJIACC BemecTBO H XMMHYECKAs peaKius
[Tepuognueckuit 3akoH. Ilepuoanyeckas cucreMa XUMHUYECKUX 3yeMeHToB /[I.U.

MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaHs, KAIBLHUSA U UX COEIMHEHUNA B COOTBETCTBHU
C TIOJIOXKEHUEM 3JIeMEHTOB B [lepuoauyeckoii cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUIbl XUMUYECKOM CBA3U. THUIBI KPUCTAINTMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEHIECTBA OT THUNA KPUCTAUIMYECKOM pEIIETKH W BHUAA
XUMHUYECKOU CBSI3H.

Knaccudukanmus u HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTraHUYECKUX COCTUHEHUN,
TE€HETUYECKAs CBA3b HEOPTAHMYECKHUX BEIIECTB.

Knaccudukarms XuMHUUeCKUX peakiuidi Mo pa3jiudHbIM Ipu3HaKaM (10 YUCTy U
COCTaBY YYacTBYIOIIHUX B PEAKIMH BEIIECTB, MO TEIJIOBOMY (D (eKTy, MO M3MEHEHHUIO
CTETICHEH OKHCIICHUS XHUMHYECKUX DJJIEMEHTOB, IO OOpPaTHMOCTH, TIO YYacCTHIO
KaTaJInu3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINHI, TEPMOXUMHUYECKUE YPABHEHMUS.

[lonsiTue o ckopocTH xumuueckod peakuuu. IloHstue 00 o00paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX M TETEePOTEeHHBIX
peakuusx. Ilonstue o karanuse. IloHsTtue o xummuyeckom paBHOBecuu. DakrTopsl,
BJIMSIFOIIKME HA CKOPOCTh XMMUYECKOW PEAKIIUH U MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE peaxkuuu, AJEKTPOHHBIN OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuu. CocraBnenue YpPaBHEHUI
OKHCJIMTETbHOBOCCTAHOBUTEBHBIX PEAKIIUI C MCMHOJB30BAHUEM METOAA SJIEKTPOHHOTO
Oananca.
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Teopust DPNEKTPOIUTUYECKON IHUCCOLMALMUU. OJIEKTPOJIUTBI WU HEIIEKTPOJIUTHI.
Katnonsl, anumoHbl. MexaHW3M JUCCOLIMALIMM BEUIECTB C PA3JIMYHBIMUA BUAAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIe U c1adble SJIEKTPOIUTHI.

Peakiiuu wonHOro oOmeHa. YCIOBUS TPOTEKaHUS PEaKIUA HOHHOrO OOMEHa,
MIOJIHBIE U COKpAIIEHHBIE HOHHBIE YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUH U
CoJIe B CBETE MPEJCTaBICHHUIN 00 AIEKTPONUTHYECKON muccornuanuu. KauecTBeHHBIC
peakuuu Ha MOHBL. [IoHSITHE O TUAPOIN3E COTEH.

Xumuueckuti 5Kcnepumenm.

O03HAKOMJICHUE C MOJICIIAMHU KPUCTAINIMUYECKUX PEIIETOK HEOPraHMUYECKUX BEIIECTB
— METaJUIOB U HeMeTaJuioB (rpaduTa U anmasa), CJI0XKHBIX BEIIECTB (XJIOpUIa HATPUS),
UCCJICIOBAaHNUE 3aBUCUMOCTHM CKOPOCTHM XHMHUYECKON peakuuu OT BO3ACHCTBUA
pa3IUUHbIX (HAKTOPOB, HCCIEIOBAHUE DJIECKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB,
nporecca JUCCOLMAIUM KUCIIOT, 1IeoYed U cojieid (BO3MOXKHO HCHOJIb30BAaHUE BUJIEO
MaTepHuajoR), TPOBEJACHUE OIBITOB, WJLUTIOCTPUPYIOIIUX TPU3HAKY MPOTEKAHUS PEeaKIIUM
MOHHOTO oOMeHa (0Opa3oBaHUE OCaJKa, BhIJICJICHUE Ta3a, 00pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOMIMUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid (TopeHwue,
peaKkIuu pa3iioKEeHUsl, COEIUHEHMs), PACIO3HABAHME HEOPraHMYECKHUX BEIIECTB C
NOMOIIbI0 KAaYECTBEHHBIX PEaKIUi HAa HMOHBI, PEIICHHE HKCIEPHUMEHTAIbHBIX 3a]a4.
HeMmeTaJibl U X COeIMHEHHUS

O61mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE
crenieHu okucienus. CTpoeHne u (pu3nvIecKrue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB.
XUMUYECKHME CBOMCTBA Ha TIpUMEpe XJopa (B3aUMOJIEMCTBHE C METallJIaMH,
HEMETaJJIaMU, 1eso4amMu). XiaopoBoaopod. ColisiHasi KUCIIOTa, XUMUYECKUE CBOMCTBA,
NoJIydyeHue, puMeHeHue. JleiicTBrue Xjopa U XJIOpOBOAOPOAAa HA OPraHMW3M YeIOBEKa.
Baxuenmue XJ10puabl 1 UX HAXO0XKICHUE B IPUPO/IE.

O6mas xapaktepuctuka 3eMeHToB VIA-rpynmsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoenne u pu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOPOJa U CEPhl. AJUIOTPOITHbIE MOAU(DUKAIIMKN KUCIOPOAa U Cepbl. XUMHUECKHE
cBoiicTBa cepbl. CepoBOOPO, CTPOCHUE, PU3NUSCKUE K XUMUISCKHE CBOMCTBA. OKCHIBI
Cepbl Kak TMPEICTaBUTENN KHUCIOTHBIX OKCHIOB. CepHasi KuCIOTa, (U3HYECKHE U
XAMHYECKUE CBOMCTBA (OOIME KakK MPECTABUTENS KIAcCa KUCIOT W CIIeM(PUICCKHUE).
XUMHUYECKHUE PEAKIUHU, JIeKallUe B OCHOBE MPOMBIIUIEHHOTO Croco0a MOTy4YeHHUs
cepHol KucnoThl. [IpumMenenne cepHoit KUCA0ThL. CONMM CEPHOM KUCIIOThI, KAUECTBEHHAS
peakius Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ cCoeIMHEHUN B Mpupoe. XUMUYECKOE
3arpsi3HEHUE OKpYXKalollle Cpelbl COCNMHEHUSIMH Cepbl  (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPALICHHUS.

O6m1as xapaktepucTrka 3eMeHToB VA-rpyniibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTEMEHU OKUCIECHUsS. A30T, paclpOCTPAHEHHE B MPUPOJE, PUIHUECKUE U
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XUMHuYeckue cBoicTBa. KpyroBopor azora B mpupojae. AMMHaK, ero (Qpusnueckue u
XUMUYECKUE CBOMCTBA, MojydeHue u npumeHenune. Conu aMMOHUS, UX PU3HUECKUE U
XUMUYECKHE CBOMCTBa, mpuMeHeHune. KadecTBeHHas peakiys Ha HOHBI aMMOHMS.
A3oTHas KucioTa, e€ mojiyueHue, (pu3nyeckue U XMMUYECKHe CBOMCTBa (00IIME Kak
MpeACTaBUTENS Kjacca KUCIOT U crenududeckue). Vcrnonp3oBaHue HUTPATOB U COjei
aMMOHHSI B KaueCTBE MHUHEpAJIbHBIX YyI0OpeHuil. XuUMHUUYECKOE 3arpsi3HCHHE
OKpY’Karolen cpebl COeAMHEHUAMH a30Ta (KUCIOTHBIC TOXKIH, 3arpsi3HEHUE BO3AyXa,
nouBbl U Bog0EMOB). Docdop, amnorponHbie Moaudukanuu Gocdopa, pusznyeckue u
xumuueckue corctBa. Okcua dochopa (V) u dbochopnas kucimora, pusudeckue u
XUMUYECKHE CBOMCTBA, moiydeHue. Hcmonw3oBanue ¢ochatoB B KayecTBe
MUHEPAJIBHBIX YI0OPECHHI.

O6m1as xapakrepucTuka 3neMeHToB [V A-rpynmnbel. OCOOCHHOCTH CTPOCHUSI aTOMOB,
XapaKTEepHbIE  CTCMEHU OKHCJICHUS.  YIJIEpOJ, aUIOTPONHBICE  MoauduKaimy,
pacrpocTpaHeHue B Mpupojae, (puznueckue M XUMHUYECKHE CBOWCTBA. AJCOPOITHSI.
Kpyrosopot yrinepona B npupoae. Okcuabl yriiepoaa, ux GuU3NUYECKue U XUMHUUECKHE
CBOMCTBa, JICHUCTBUE HA KUBbIE OPTaHU3MBbI, MOJTYyUYEHHUE U TPUMEHECHHE. DKOJIOTHYCCKHE
npoOsieMbl, CBsI3aHHbIE ¢ okcuaoM yriepona (IV), rumoresa rinobanbHOrO MOTEIICHUS
KJIUMaTa, MapHUKOBBIM 3(dekt. YronbHas KucioTa U €€ colid, X (U3UYECKUuEe H
XUMHYECKHE CBOWCTBA, IIOJIydeHHE U TMpuMeHeHue. KadecTBeHHass peakius Ha
KapOoHaTHOHBI. Vcnonp30BaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIINIEHHOCTH U
CEJIbCKOM XO3SMCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHUYECKUX BEIIECTBAX KAK O COCJUHEHUSX
yriaepoaa (MeTaH, 9TaH, ATHJICH, alleTWUJICH, 3TAHOJ, TIUIEPHH, YKCYCHas KHCIIOTa).
[IpupoaHbie UICTOYHUKU YTIIEBOJOPOAOB (YroJb, MPUPOIHBIN Ta3, HEDTH), TPOTYKTHI UX
nepepaboTku (OCH3MH), UX POJIb B OBITY ¥ MPOMBINIIICHHOCTH. [IoHSITHE 0 OHOTIOTHYECKHU
BKHBIX BEIECTBAX: KMpaX, OelKax, yrieBoJaX — W WX POJIM B >KU3HU YEIIOBEKA.
MarepuanbHO€ €JUHCTBO OPTAaHUYECKUX U HEOPTAaHUYECKUX COCAUHEHUM.

Kpemnunii, ero ¢usnyeckue M XMMHYECKUE CBOWCTBA, TOJyYCHHUE M MPUMEHEHUE.
Coenunenust kpeMHus B npupojae. O0muue npencrapienuss 06 okcuae kpemaus (IV) u
KpeMHueBoi kuciote. CHIMKAThl, UX HCIOJIh30BaHUE B OBITY, B TPOMBIIIICHHOCTH.
Baxneiimue crpouTenbHblE MaTEpHANbl: KepaMWKa, CTEKJIO, IIEMEHT, OeTOH,
xene300eToH. [TpoOneMbl 0€30MacHOro MCMOAb30BaHUSL CTPOUTEIbHBIX MAaTEpUAIOB B
MMOBCEHEBHOM KU3HU. XUMUUECKUU IKCNEePUMEHN.:

M3yueHHE O00pa3lioB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKlMil Ha XJIOPUA-UOHBI M HAOJIOJACHUE MPU3HAKOB HX
MPOTEKAHMUs, OMbBITHI, OTPaXkaromre GU3NIECKUE U XUMUYECKHE CBOMCTBA TaJIOT€HOB U
WX COeIMHEHUM (BO3MOXKHO HCIOJIb30BAHHE BHUIEOMATEPUATIOB), O3HAKOMJIEHUE C
oOpa3iiamMu  XJOpUA0B (TaJlOTEHHUJIOB), O3HAKOMJICHHWE C oOpasmaMu cepbl U eé
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COEIMHEHUAMU (BO3MOYXHO MCIIOJIL30BaHUE BU€OMATEepraIoB), HaOIOAEHUE Mpolecca
oOyrauBaHUs caxapa MoJl IeMCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yUEHUE
XUMHYECKUX CBOMCTB pa30aBICHHON CEpPHOM KHCIOTHI, MPOBEACHUE KauyeCTBEHHOU
peakiuu Ha cyib(aT-uoH U HaONIOJeHUE MpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C
¢u3nueckuMu  CBOMCTBaMHM a3oTa, (ochopa MW HUX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPHUAIOB), oOpa3laMHu a30THbIX U (ochHOpHBIX YAOOpEHUH,
nojiyueHue, coOupaHue, pacrio3HaBaHWE W M3y4YCHUE CBOMCTB aMMMaka, MPOBEICHUE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHHUS U (ocdaT-uoH ¥ M3yueHUE MPU3HAKOB UX
NPOTEKAHUS, B3aMMOJCHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEbIO
(BO3MOYKHO KCTOJIb30BAHHUE BHUACOMATEPHUAIIOB), U3YUECHUE MOJEICH KPUCTAIUIMUECKUX
pemérok anmasza, rpadura, QyiepeHa, O3HAKOMJICHHE C MPOIECCOM aJcopOIuu
pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHBOrasa,
noJIydeHue, coOupaHue, paclo3HaBaHUEC M HM3YYEHHE CBOWMCTB YIVIEKHCIIOIO Tasa,
POBEJCHUE KAUYEeCTBEHHBIX peaKkIMii Ha KapOOHAT M CHIMKAT-UOHBI M H3Yy4YCHUE
NpPU3HAKOB  MX  MPOTEKaHMsS, O3HAKOMJICHHME C  MPOAYKIMEH  CUIIMKATHOU
MPOMBIIIJIEHHOCTH, PEIICHUE HJKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxHeitmue
HEMETAJUIbl U UX COCAUHEHUs». MeTaNIbl U MX COeAUHEHU S

OO6mast xapakTepuCTHKa XUMHUYECKUX DJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU HX
nojoxeHus: B Ilepronnueckor cucreme xumuueckux sieMeHToB /.M. Menneneesa u
cTpoeHuss atoMoB. CTpoeHHe MeTaioB. Meramunueckas CBs3b U MeETaUIM4ecKas
KPUCTAJUIMYECKAs] pEIIETKA. DJIEKTPOXMUMUYECKHN psA  HANpSOKEHUW METaJUIoB.
duznyeckrue U XUMHUYECKUE CBOKMCTBA MeTaioB. O01ue crnocoObl MOIy4eHHs] METaJUIOB.
[loHsiTHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT KOppo3uu. CIuiaBbl
(ctanp, 4yryH, JIOpATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B OBITY ¥ MPOMBITIINICHHOCTH.

[Ilesiounble MeTamnbl: mnojoxeHue B llepuogmueckon cHUCTEME XHUMUYECKHX
snementoB J[.MI. MenaeneeBa, CTpOEHHME HX aTOMOB, HAaXOXJICHUE B TMPUPOJIE.
du3nueckue W XMMHUYECKHE CBOWCTBAa (Ha mpumepe Hatpus U Kanus). OKCUIbl H
TUAPOKCHUIBI HATPUS U Kanud. [[puMeHeHne men04HbIX METAIIOB U UX COEANHEHUN.

[[lenoyHo3eMeNbHBIE METAJIBI MATHUW W KaJIbIM: noyiokeHue B [leprnognyueckoit
cucreme xumuueckux aeMeHToB .M. MenneneeBa, cTpoeHHE UX aTOMOB, HAXOXK/ICHUE
B npupoje. Ousznueckne M XUMHUYECKHE CBOMCTBA MArHUs M Kajplus. BaxuHenmne
COEIMHEHUs KalblUsl (OKCUM, TUAPOKCUM, coiin). KECTKOCTh BOABI U CHOCOOBI €€
YCTpPaHEHMUSL.

AnroMuHMN: TIOJIO)KeHUE B [lepronueckon cucreMe XxuMudeckux 3iementos 1. 1.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXJICHUE B mpuponac. PHU3NUEeCKue U XUMUYECKHE
cBoMcTBa amoMuHUsI. AM(BOTEpHbIE CBOMCTBA OKCHUJIA U TUJIPOKCU/IA aTFOMUHUSL.

Keneszo: monoxenue B llepronmyeckoil cucreme XuMuU4YecKux dsjiemMeHToB J[.H.
MenzeneeBa, CTpOEHHUE aTOMa, HaXOXKJICHUE B mpuponae. PU3NUECKUEe U XUMUYECKHE

13



cBoMcTBa xkene3za. Okcuanl, ruapokcuasl U conu xenesa (II) u xenesza (III), ux cocras,
CBOICTBA U NOJy4YeHUEe. Xumuueckuu 9KCnepumMeHm:

O3HAaKOMJICHHE C 00pa3laMyu METAJJIOB U CIUIABOB, UX (PU3MUYECKUMH CBONCTBAMH,
W3yUYE€HUE  PEe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), 0COOCHHOCTEH B3aMMOJICUCTBUS OKCHIAa KaJbIUS U HATPUS C BOJOM
(BO3MOYKHO MCIIOJIB30BaHUE BUICOMATEPUATIOB), UCCIEAOBAHNE CBOMCTB KECTKON BOIBI,
Ipoiiecca TOpeHus xKeje3a B KUCI0po/ie (BO3MOKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB),
PU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIIUi Ha MOHBI (MarHUsl, KaJbIUsl, AJIFOMUHMUS,
nuHka, >xkeneza (II) m xenesa (III), menu (II), HaGmroEeHUME W OmMHMCaHUE MPOLIECCOB
OKpaIlllMBaHUs TUIAMEHU MOHAMM HATpUsl, KAJIHS U KaJblsg (BO3MOXKHO HCIOJb30BAaHUE
BUJIEOMAaTepUaIoB), HCCIeIOBaHUEe aM(pOTEPHBIX CBONCTB THAPOKCHAA aIOMUHUSA U
TUAPOKCHAA ITMHKA, pElIeHHE SKCIEPUMEHTANIbHBIX 3a/ad 1o Teme «BaxHeimne
METaJUTbl U UX COCAMHEHHUS». XUMHUA U OKPYKaKIas cpeaa

BemectBa u Marepuanbl B TIOBCEHEBHOM KU3HM 4YeJoBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMUYECKHX peakiuid B ObiTy. llepBas momomp mpu
XUMHYECKUX 0KOTaX U OTPABICHUSX.

XUMHUYECKOe 3arpsi3HEHHE OKpy)Karolied cpenbl (MpeAenbHas J0MycTUMast
koHIeHTpanus BemecTB (naitee — I[I/IK). Ponp xumum B pelieHHH 3KOJIOTHYECKHX
npooseM. Xumuyeckuil 9KChepumMeHm:

U3y4eHHe 00pa3IoB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJJIOB, MIOJIMMEPHbBIE

MaTepuabl).

Meocnpeomemmnule ces3u
Peanuzanusa MeXnpeaMETHBIX CBSI3€ NpU M3yYyeHMH XuMHM B 9 Kiacce

OCYIIECTBIIICTCS Yepe3 UCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX ITOHSATHH, TaK
u MOHSTHUH, SIBJISTFOLLIMX CSI CUCTEMHBIMM IS OTACIBHBIX  MPEIMETOB
€CTECTBEHHOHAYYHOI' O IIUKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYIHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJgu3, CHHTE3, KIacCU(PUKAIUSA, IePHOJUYHOCTh, HAOJIOICHHE, DSKCIICPUMCHT,
MOJICTUPOBAHUE, M3MEPCHHE, MOJICIb, SBICHUE, MApHUKOBBIA A(PPEKT, TEXHOIOTHS,
MaTepUAIIBI.

du3nka: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJHW], W30TOIHI,
pPaIMOaKTUBHOCTh, MOJIEKYJIA, AJEKTPUUYECKHUMN 3apsjl, MPOBOJHUKH, MOJIYIPOBOIHUKH,
JTDJIEKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA,
ras, pacTBOp, PacTBOPUMOCTb, KPHUCTANIMUECKas pEETKa, CIUIaBbl, (QU3NUYECKUE
BEJIMYMHBI, €IMHUIIBI WU3MEPEHUSI, KOCMHYECKOE MNPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,

CooHrte.
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buonorusi: ¢ortocuHres, nabIxaHue, Ouocdepa, HSKOCUCTEMA, MHUHEPAIBHBIE
yIoOpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, ITUTATEIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MuUHEpasbl, TOPHbIE IMOPOJbI, IMOJE3HbIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHMUS ITPOT'PAMMBI 110 XUMHNHU
HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YJIBTATHl OCBOCHHUS MPOrPaMMbl OCHOBHOTO O0IIIETr0 0O0pa3oBaHUs
JOCTUTAIOTCS B XO0J€ OOYyYCHHsS] XWMHH B CIAMHCTBE YYCOHOH M BOCTHMTATEILHOU
JESATEIIPHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCUHCKIUMH COIIMOKYJIBTYPHBIMU H
JTYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMU, TPUHATHIMH B OOIIECCTBE NMPaBUIIAMU K HOPMaMH
MIOBEJICHHSI M CITOCOOCTBYIOT IIPOIIeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COITUATH3AIIAN
00y4Jaromuxcs.

JInuHocTHEBIE PE3yNIbTaThI OTpa)xaroT TOTOBHOCTD 00yJaroImxcs
PYKOBOJICTBOBAThCSI CHCTEMOW IMO3WTHUBHBIX IIEHHOCTHBIX OPHEHTAIMH M PaCHIUPCHUEC
OIbITa JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YacTh: 1) MaTPHOTHYECKOTO
BOCIIUTAHMSA:

IICHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYCCKOMY H
HAyYHOMY HACJIC/IMIO, TOHUMAaHUS 3HAYCHUS XUMUYCCKON HAYKH B )KM3HU COBPEMEHHOTO
oOmiecTBa, CIIOCOOHOCTH BJIAACTh JOCTOBEpHOM WHGOpPMANUE O TEPEeaOBBIX
JOCTHKECHUSAX U OTKPBITUSIX MUPOBOM M OTCYCCTBEHHON XMMHH, 3aNHTECPECOBAHHOCTH B
Hay4YHBIX 3HAHUAX 00 YCTPOMCTBE MHpa K OOIIECTBA;

2) rpakIaHCKOTr0 BOCIIMTAHMS:
MPEJICTABIICHUS O COLMAIBbHBIX HOPMaxX M MPaBUJIAX MEKIMYHOCTHBIX OTHOIICHU I
B KOJUICKTMBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIICCTBEHHO IIOJIC3HOM,
y4eOHOMCCIIEIOBATEIILCKON, TBOPUYSCKON M APYTUX BUIAX ASATCIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOW  COBMECTHOM  JEATENbHOCTH  MPH  BBIMOJHEHUU  YUEOHBIX,
MO3HABATEIBHBIX 3a/1a4, BBITTOJTHEHUH XUMHYECKUX SKCIIEPUMEHTOB, CO3/IaHUN YUCOHBIX
MPOEKTOB, CTPEMJICHHS K B3aMMOMNOHHMMAHHWIO M B3aMMOMNOMOIIHA B MPOIECCE ATOU
y4eOHOM MESATEIbHOCTH, TOTOBHOCTH OIIEHMBATH CBOE IMOBEACHHE U TMOCTYIKH CBOHX
TOBApUILEH C TO3UIMKM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHMUS
MOCJIEACTBUHM MOCTYIKOB; 3) IEHHOCTH HAYYHOI'0 MO3HAHUSA:
MHUPOBO33PCHUYECKHUE TMPEACTABICHUS O BEIIECTBE M XUMHWYECKOHW pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABIAIOIINE OCHOBY
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JUIsl TIOHMMAaHMSI CYUIHOCTH HAay4YHOW KapTHHBI MHUpa, MPEACTABICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHSI IPUPOABI, B3AUMOCBS3SIX YEJIOBEKA C IPUPOJTHON CPEoH, O
pOJIM XMMHM B TIO3HAHMM OJTUX 3aKOHOMEPHOCTEH;  IO3HABATEIIbHBIE MOTHBBI,
HaIlpaBJICHHbIEC HA TIOJyYE€HHUE HOBBIX 3HAHMM 110 XUMUU, HEOOXOIUMBIE /1J1s1 O0BSICHEHHUS
HaOJIOaeMBIX TMPOLIECCOB M SIBJICHUM, [O3HABATENbHOM, WH(GOPMAIIMOHHON H
YUTATEIbCKOU KYJIBTYpbI, B TOM UHCJIE HABBIKOB CAMOCTOSITEIbHOM pa0OThI ¢ y4eOHBIMU
TEKCTaMH, CIPAaBOYHOM JINTEPATypOW, JOCTYNHBIMM TEXHHUYECKHMH CpPEICTBAMU
MH(GOPMAIIMOHHBIX TEXHOJIOTUI; HHTEPEC K 00YUEHHIO U TO3HAHMIO, TI0003HATEIBHOCTD,
TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOECKTHOW W HCCIEN0BaTEIbCKOU
JEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABICHHOCTH W YPOBHS OOy4YeHHUS B
nanpHenmeM; 4) popMUpPOBaHUA KYJIbTYPbI 310POBbA:

OCO3HAHUE IIEHHOCTH KW3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 370pPOBBIO,
YCTAaHOBKH Ha 37J0pOBBIM 00pa3 >KU3HHU, OCO3HAHHUE MOCIEACTBUN U HETIPUSATHE BPEIHBIX
npuBbIYEK (YHNOTpEOJICHHMsS] aJIKOTOJIs, HAPKOTHUKOB, KYypeHHs), HE0O0XOAMMOCTU
coOmroieHusl MpaBuil 0€30MACHOCTH MPU OOpAIlEHUH C XMMUYECKUMHU BEIIECTBAMHU B
OBITY U peajbHOU KU3HH; 5) TPYAOBOIr0 BOCTIMTAHMS

UHTEpEC K MPAaKTUYECKOMY M3YUEHHIO MPOPECCUI U TPpyAa pa3IMuHOro poja,
yBa)XXCHHE K TPyAY M pe3yjbTaTaM TPYAOBOW AESATEIBHOCTH, B TOM YHMCJIE HA OCHOBE
IOPUMEHEHUs! MPEIMETHBIX 3HAHUW 10 XMMHH, OCO3HAHHBIM BBIOOP MHAMBHIYaJIbHOU
TPAaeKTOPUMU MPOJOJKEHHUsT O00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOINECTBEHHBIX MHTEPECOB W TOTPEOHOCTEH, YCIEIIHOM
npo¢eCCUOHATBHON NIE€ATEIbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHH, T'OTOBHOCTH
a/1IalTUPOBATHCS B MPO(ECCUOHATIBHON cpeie; 6) IKOT0rn4ecKoro BOCIMTAHMA:

HKOJIOTHYECKH 1EIeCO00pa3HOe OTHOLIEHUE K MPUPOJIE KaK HCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIeCTBOBAHMUS, TOHUMAHKUE IIEHHOCTH 37J0POBOTO U 0€301acHOTO
oOpaza JKM3HM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3NYECKOMY U
MICUXMYECKOMY 37I0pPOBBIO, OCO3HAHUE IIEHHOCTU COOJIOACHHS TMpaBuUil 0E30MacHOTO
MOBEJICHUSI IPU PadOTE C BEIIECTBAMH, a TAKKE B CUTYyaIUAX, YTPOKAIOLIUX 3J0POBBIO U
KU3HU JIIOAEH; CIOCOOHOCTH MPUMEHSATh 3HAHHUSI, IOJy4aeMble MPU U3YUCHUU XUMUU,
JUI pEIICHUS 3a]1a4, CBSI3aHHBIX C OKPYXKAIOIIECH MPUPOJHON CPENOM, I MOBBIICHUS
YPOBHS 9KOJOTUYECKON KYJIbTYPhI, OCOZHAHUS TJI00ATBHOTO XapaKTepa dKOJIOTUYECKUX
mpo0ieM W TyTed WX PEMIeHUs TIOCPEJACTBOM METOJOB XHMHH, JKOJIOTHYECKOTO
MBIIUICHUSI, YMEHUSI PYKOBOACTBOBATHCS UM B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLMAJIBHOM MTPAKTHUKE.
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METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTampeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE JUTSE
(opMHUpOBaHUS MHUPOBO33PEHUS OOIIEHAYYHBIE MOHATUS (3aKOH, TEOpPHs, MPUHLMUII,
runoresa, paxT, cucrema, Mmpoiecc, SJKCIEPUMEHT U IPYTOe. ), KOTOPbIE UCTIONB3YIOTCS B
€CTEeCTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaX U MO3BOJSIOT HAa OCHOBE 3HAHMM U3 ITHX
npeaMeToB (OpMHUPOBATh NPEICTABICHUE O LEJOCTHOM HAYYHOW KapTUHE MHUpA, H
YHUBEpCAJIbHbIE  y4yeOHble  AeiCTBUS  (ITO3HABATENbHbIE,  KOMMYHUKATHBHBIE,
PEryISITUBHBIE), KOTOpble oOecrieunBaloT  (HOPMHUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOU IeATETbHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIC YUeOHbIE 1eCTBUS Ba3oBbie
JIOTMYeCKHUe J1eUCTBUA:

YMEHUS UCTIOJIB30BATh MPUEMBI IOTUUECKOTO MBIIIICHUS ITPH OCBOCHUHY 3HAHUM:
PacKpbhIBaTh CMBICT XUMHUYECKUX TOHSATHU (BBIICTATh MX XapaKTEpHbIC IPHU3HAKU,
yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMH TOHATHSIMHU), WUCIOJIB30BaTh TMOHATHS IS
OOBSICHEHUS OTHENbHBIX (PAKTOB W SIBIICHUN, BHIOMpPATh OCHOBAHUS W KPUTEPHUH ISt
KJIaccu(UKAIMM XUMHUYECKUX BEIIECTB U XUMUYECKUX peaklud, yCTaHaBIMBATh
NPUYUHHO-CIIEJICTBEHHBIE CBA3UM MEXIY OOBEKTaMU H3YyUEHHUS, CTPOUTH JIOTHUYECKUE
paccykneHusi (MHIYKTUBHBIC, JI€IyKTUBHBIE, II0 aHAJOTWHU), JeJaThb BBIBOABI H
3aKJIIOYEHHS; YMEHUE MPUMEHSITh B MPOLECCE IMO3HAHUA MOHATHUS (MPEIMETHBIE U
METaINpeIMETHbIE), CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3YyEMbIE B XUMHH,
npeoOpa3oBBIBaTh MIMPOKO IMPUMEHSEMbIE B XHMHH MOJICTIbHbBIC MPEACTABICHUS —
XUMHYECKUH 3HAK (CUMBOJI JIEMEHTA), XUMU4ecKkas Gopmysa U ypaBHEHUE XUMHUUECKOU
peaKiuu — MpU pelIeHHH y4eOHO-I03HABATENbHbBIX 33/1a4, C YUETOM 3THUX MOJEIIbHBIX
MPEACTABICHUN BBIABISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKUA H3y4aeMbIX
O0OBEKTOB — XUMHYECKHX BEIIECTB M XHMHUUYECKHX pEaKIHi, BBISABIATH 0OIIHe
3aKOHOMEPHOCTH, NPUYUHHO-CIECICTBEHHbIE CBA3M W MPOTHUBOPEUUS] B H3YyYAEMbIX
rpoueccax U siBjicHusIX. bazoBble ucciaeaoBare/ibcKue 1eiiCTBUA:

YMEHHUE UCIOJIb30BaTh MOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA [TO3HAH U,
a TaKk’Ke B KaU4eCTBE OCHOBBI U1 ()OPMHUPOBAHUS TUTIOTE3BI TIO TIPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUH; MPUOOPETEHUE OMBITA MO MJIAHUPOBAHUIO, OPraHU3AIUU U
MPOBEJCHUIO YUYEHUUYECKUX IKCIIEPUMEHTOB, YMEHUE HAOII0JaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ynbTaT, (QopMyraupoBaTh OO0O0OIIEHUS U
BBIBOJIbI IO pE3yJibTaTaM MPOBEAEHHOIO OMNBITA, MCCIEIOBAHUS, COCTABISATH OTYET O
MpoJieJIaHHON padoTe.

Pabora ¢ ungopmaumeii:
YMEHUE BBIOMPATh, AHAIIM3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PATUUHBIX
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BUJOB U  (QOpM  MNpEACTaBICHUS, [MOJYYaeMyld U3  pPa3HbIX HMCTOYHUKOB
(HayyHOMONYJISIpHAs JUTEpAaTypa XUMHYECKOTO COJIEpP)KaHUsA, CIPABOYHBIE MOCOOWS,
pecypcel MHTepHETa), KPUTHYECKH OIIEHUBATh MPOTUBOPEUMBYIO M HEJOCTOBEPHYIO
uH(OpMAIUIO; YMEHHE IPUMEHATH Pa3IM4YHbIE METOJIbI U 3alPOCHI IIPH MOUCKE U 0TOOpPE
MH(OPMAIMHU U COOTBETCTBYIOIINX IAHHBIX, HEOOXOIUMBIX ISl BHIIOJIHEHUS YUEOHBIX U
MO3HABATEIBHBIX 3a/lay ONPEAENEHHOIO0 THIA, NPUOOPETEeHHE OIbITa B 001acTu
UCIIOJIb30BaHUSl ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUW,  OBJIAJICHUE
KyJIbTYpOi aKTHBHOTO UCITOJIb30BAHUS PA3JIUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEBHO
BbIOMpATh ONTUMANbHYIO (OpPMY NpEACTaBlICHUS HHPOPMALMU W WIUIFOCTPUPOBATH
pelnaemMbie 3a7a4i HECIOKHBIMU CXeMaMu, JuarpaMMaMu, IpyruMu (popmamu rpaguku
U UX KOMOWHAIMIMH; YMEHHUE HCIIOIb30BaTh U aHAIU3UPOBATh B Ipoliecce yueOHOM U
UCCJIEIOBATEIbCKON JIESITEIbHOCTH HMH(POPMALUIO O BIHUSHUM TMPOMBIIUICHHOCTH,
CEJIBCKOI0 XO3SIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOILIEW PUPOJTHON CPEIbI.

KoMmyHuKaTHBHBIE YHUBEPCAJbHbIC Y4eOHbIE 1eCTBUS:

yMEHHE 3aJlaBaTh BOMPOCHI (B XOA€ AHaiora M (WIM) TUCKYCCHUHU) IO CYIIECTBY
oOcyxJ1aeMOoi TeMbI, (POPMYJIHPOBATH CBOU TMPEIIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
NPEIJIOKEHHON 3a71auM; MPUOOPETEHNUE ONBITA MPE3CHTALMK PE3YIbTATOB BBIMOTHEHUS
XUMHYECKOTO
AKCIIEpUMEHTa (JJA0OpATOPHOTO OIbITa, JIA0OPATOPHONH padOTHl MO HCCIEAOBAHUIO
CBOICTB BEIECTB, Y4YE€OHOTO TMPOEKTA); 3aMHTEPECOBAHHOCTH B COBMECTHOW CO
CBEPCTHUKAMU TI03HABATEIILHOW M HCCIETOBATEIBCKON NESITEIbHOCTH TPH PElICHUN
BO3HHUKAIONIUX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UITUN
(o6cyxnenus, oOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAMHAIMS COBMECTHBIX

JICUCTBUM, OMpenesieHne KPUTEPUEB IO OIEHKE KauecTBa BBIMIOJHEHHON pabOTHI H
Jpyrue);

PeryJsiTuBHbIC YHUBEPCAJIbHBIE yYeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITEJIbHO ONPEAENsTh LEJH JESTEIbHOCTH, IJIAHUPOBATh,
OCYLIECTBIISITh, KOHTPOJUPOBATH W TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTh, BBHIOMpaTh Hamboiee S(DPEKTUBHBIE CIOCOOBI pENICHHS Y4eOHBIX U
MO3HABATEIbHBIX  337a4, CAMOCTOSITEJIbHO COCTABJIATh WM  KOPPEKTHUPOBATH
MPEIJIOKEHHBIA aITOPUTM JIEVUCTBUM MPH BBINOJHEHUU 33JaHUNA C YUYETOM IMOJTYyYECHUA
HOBBIX 3HAaHMI 00 U3yyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKIusiX, OLEHUBATH
COOTBETCTBUE TOJYUYCHHOTO pe3yJibTaTa 3asBICHHOM II€JM, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, MPE/JIaracMble B YCIOBUH 3aJIaHHI.
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NPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PE3ylbTaTOB MO OCBOEHUIO 00A3aTENBHOIO COJAEpKAHUS,
YCTaHOBJICHHOT'O JJaHHOU paboueil mporpaMMOu, BBIIETISAIOT: OCBOCHHbBIE O0YyYatONUMHUCS
Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JACHCTBUM, crielM(pUUYECKHe IS TPEeAMETHON
obmactu «XuUMHS», BHUABI JEATCIBHOCTH IO TOJYYCHUI0O HOBOIO 3HAHUS, €ro
HWHTEpIpETallii, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX Y4YEOHBIX M HOBBIX
CUTYaIUsX.

K xonmy oOydenuss B 8 kJjiacce mpeaMmeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

pacKpbIiBaTh CMBICJ OCHOBHBIX XHUMHUYECKHX TIOHSATHUW: aToOM, MOJICKYJa,
XUMHYECKUHN 3JIEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, CMECh (OJTHOpOAHAS U
HEOJHOPO/HAs), BaJIGHTHOCTb, OTHOCUTEJbHAs aTOMHAas W MOJEKyJspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBasi JOJIsI XUMUYECKOTO 3JIEMEHTA
B COCIWHEHUH, MOJAPHBIH  OOBEM, OKCHUI, KHUCIOTa, OCHOBaHHE, COJIb,
AIIEKTPOOTPHUIIATEIIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKass peakius, KiacCupuKaIus
pEeaKIuii: peakiuu COCUHEHHUS], PEAKIIMK PA3JI0KECHUS, PEAKIIMHU 3aMEIICHUs, PEaKIuU
oOMeHa, 9K30- U IHIOTEPMHUUECKUE PEAKINH, TeTIOBOM d(DPEKT peakiuu, sSapo aToma,
AJNIEKTPOHHBIN CIOM aToma, aToMHasi OpOWUTanb, paguyc aToMa, XUMHUYECKas CBS3b,
NOJISIpHAsE U HEMOJIsIpHAash KOBAJIEHTHAs CBSI3b, MOHHAsA CBSI3b, MOH, KaTHUOH, AHHOH,
pacTBOp, MaccoBas [Jo0Jisl BemlecTBa (IIPOLIEHTHAsh KOHIEHTpalus) B pacTBOPE;
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUI U TPUMEHATH 3TH
NOHATUS TPH OMUCAHWM BEUIECTB M HUX MPEBPAIICHHI; HCHOJIb30BaTh XUMHYECKYIO

CUMBOJIMKY JIJISl COCTaBJICHHS ()OPMYJT BEIIECTB U
YPaBHEHUN XHMHWYECKHUX PEAKIUH; ONpEAeisaTh BAJICHTHOCTbh aTOMOB 3JEMEHTOB B

OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHUCJICHHSI DJJIEMEHTOB B OWHAPHBIX COCIMHEHMSX, TMPUHAJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COeAMHEHHH 1o (popmynaM, BUJ XUMHYECKOU CBSI3U
(KkOBaJ€HTHAasT M WOHHAs) B HEOPraHUYECKUX COEIUHEHUSIX; PACKpPbIBaTh CMBICI

ITepuonnueckoro 3akoHa /[.M1. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHUMAaHHE MEPHUOIUYECKON 3aBUCUMOCTU CBOWCTB XHUMHUYECKHX DJEMEHTOB OT HX
nonoxxkenust B Ilepuogmyeckoid cucTemMe, 3aKOHOB COXPAaHEHHS MacChbl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTaip0; OMUCHIBATH U
XapakTepu3oBaTh Tabnnunyo ¢popmy lleproanueckoil cucteMbl
XUMUYECKUX DJEMEHTOB: pa3iuvaTh MOHSATUS «TJlaBHas mnoarpynna (A-rpymnma)» u
«moboyHass mnoarpynna (b-rpynma)», Manble W OOJbLIME MEPUOJbI, COOTHOCHUTH
o0o3HaueHusi, KoTopble uMeroTcs B Tabmuie «llepuoamueckas cucremMa XUMHUYECKUX
anemeHToB [[.MI. MenneneeBa» ¢ 4YMCIOBBIMU XAPAKTEPUCTUKAMHU CTPOECHUS aTOMOB
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XUMHYECKUX DJIIEMEHTOB (COCTaB M 3apsAj sjapa, o00Ilee YHUCIO HIIEKTPOHOB H
pacrpefieieHue HMX MO JJIEKTPOHHBIM CJIOSIM); KJIacCU(PUIIMpoBaTh XUMHUUYECKHUE
AJIEMEHTHI, HEOPTaHUYECKUE BEILIECTBA,
XUMHYECKUE peakuuu (M0 YUCIYy U COCTaBy YYacTBYIOUIMX B PEaKIMU BEUIECTB, IO
TerIoBoMy 3P (dEKTy); XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAAS ONHCAHUE NPUMEPAMU MOJIEKYJISPHBIX
YPAaBHEHUN COOTBETCTBYIOUIUMX XHMHYECKUX PEaKLUUi; I[POrHO3UpPOBaTh CBOMCTBA
BEILECTB B 3aBUCMMOCTHU OT UX KAUYECTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAaHHsS XUMUUYECKUX [MPEBPALCHUM B Pa3IUYHBIX YCIOBHUSX;
BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJI0 XHUMHYECKOrO 3JIeMEHTa Mo (popmysie COeIMHEHUS, MACCOBYIO OO
BEILECTBA B PAacTBOpPE, NPOBOJAWUTH PACYETHI MO YPABHEHUIO XMMHUYECKON pEaAKIUU;
IPUMEHATH OCHOBHBIE ONEPALIMH MBICIIUTEIIBHON JIEATEIbHOCTH — aHAJIN3 U CUHTE3,

CpaBHEHHUE, 00o011eHne, CHUCTEMATH3aLHUIO, KJ1accu(pUKaIUIO, BBISIBJICHUE
MPUYUHHOCJICICTBEHHBIX CBSI3€M — JJISI M3YyYEHUS CBOWCTB BEIIECTB M XUMHYECKHX
peakuuii, €CTeCTBEHHO-HAay4YHbIE METOAbl TO3HAaHUS — HaOIIOJeHUEe, HW3MEpEeHue,
MOJEJNHMPOBAHUE, DKCIEPUMEHT (pEaJIbHBII WM MBICIEHHBIN); CIIEI0BaTh IpPaBUIIAM
MOJIb30BAHMS XUMHUUYECKOU MOCYI0HM U 1ab0PaTOPHBIM

o0opyZoBaHMEM, a TakXKe MpaBuiiaM OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHMSIMU TI0 BBITIOJHEHUIO JJA0OPATOPHBIX XUMHYECKUX OIBITOB MO TOJYYECHUIO U
coOHMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA W KHUCJIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C OIPEAECIEHHON MaCCOBOM JI0JIEN PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
IPOBOJIUTh XUMHUYECKHE SKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TTOMOIIbIO HHAUKATOPOB (JIakMyc, peHondTarent, METHIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kjacce mpeaMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpBIBaTh CMBICIT OCHOBHBIX XUMHUUYECKHUX MOHSATUN: XUMUYECKUHN DIIEMEHT, aTOM,
MOJIEKYJa, HOH, KAaTUOH, aHHOH, ITPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPUIIATETTLHOCTh, CTEMEHb OKHUCICHUS, XUMUYECKas pEaKIus, XUMUYEeCKas
CBS3b, TEIUIOBOM 3(DPEKT peakuuu, MoJb, MOJAPHBIA 00BEM, PacTBOP, DJIEKTPOJIUTHI,
HEAJICKTPOIUTHI, DJICKTPOJMTHYECKAs] JIHCCOIMAIMSA, PEAaKIMu WOHHOTO OOMEHa,
KaTaau3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble ¥ HeEoOpaTUMBIC DPEaKIUH,
OKHUCJTTEIIEHO-BOCCTAHOBUTEIIBHBIE PEAKITUH, OKUCIIUTETh, BOCCTAHOBUTEIh, OKHCIICHUE
U BOCCTAHOBIICHHE, AJUTOTPOMHs, aM(OTEPHOCTh, XMMHUUYECKas CBS3b (KOBaJICHTHAS,
MOHHAS, METATMYECKAs), KPUCTALINYECKAs peneéTka, KOppO3us METalIoB, CIUIABHI,
CKOPOCTh XMMMUECKON peakiuu, MOpenesbHo naonyctumas koumeHTpamus [IJK
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BEIIECTBA; WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHYECKUX TIOHATHUH W
MIPUMEHATHITU
MOHATUS TPU ONMKHCAHWM BEIIECTB M HMX MPEBPAIICHUN; HCMHOJIb30BATH XUMHUYECKYIO
CUMBOJIMKY JIJIsl cCOCTaBlieHUs] OpMYJT BEIIECTB U
YPAaBHEHUN XUMHUYECKHX PEAKIUW; OMPEIENATh BAJEHTHOCTh M CTENEHb OKHUCJICHUS
XUMHUYECKHUX JIEMEHTOB
B COCIMHEHMAX DPA3JIUYHOTO COCTaBa, NPUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COCNMHEHUU 1o (QopmyniaM, BHJ XUMHUUYECKOW CBsI3M (KOBaJEHTHasl, UOHHAS,
METaJUIM4YeCKasi) B HEOPTraHUYECKUX COCJAMHEHUSX, 3apsA]l HMOHA 10 XUMUYECKOU
dbopmyne, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPTaHUYECKUX COCIUHECHHH, THII
KPUCTAJUIMYECKON pEeIIETKM KOHKPETHOT'O BEIIECTBA;
packpbiBaTh  cMmbica  llepuonmueckoro  3akona .M. MengeneeBa u
JIEMOHCTPUPOBAThH €ro MOHUMaHUE: ONMUCHIBATh M XapaKTepU30BaTh TaOIUIHYIO (hopMy
[Tepuonnyeckoid CHUCTEMbI XUMHYECKMX DJIEMEHTOB: pa3fidyaTh TMOHSTUS «TJIaBHas
noarpynna (A-rpynma)» u «mnobounas noarpynna (b-rpynma)», Mmanbie U OoibIIue
NEPUOJIbI, COOTHOCUTH 0003HAUYECHHSI, KOTOPhIE UMEIOTCS B MEPUOANYECKON Tabiuie, C
YUCJIOBBIMU XAaPAaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, 00IIee YUCIO AIEKTPOHOB M PACTIPEEICHHE UX M0 AJIEKTPOHHBIM CIOSM),
OOBSACHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB M UX COEIMHEHUN
B Ipejenax MaJlbIX NEPUOJIOB M TJIAaBHBIX MOATPYHII C YYETOM CTPOEHUS UX aTOMOB;
KJIacCU(UIUPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPraHNYECKHE BEIIECTBA,

XUMUYECKHE peakiuu (M0 YMCIy M COCTAaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, IIO
TEIJIOBOMY 3P (DEKTy, M0 W3MEHEHHUIO CTEIICHEW OKHCIICHUS XHMHUYECKHUX DJIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOIMME W crenupruYecKue XUMHUYECKHE CBOWCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKAasd ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
WOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX XMMHYECKUX PEAKIM; COCTABJISATh YPAaBHECHUSA
BJICKTPOITUTHYECKON TUCCOLMAIIMN KUCIIOT, IIEJI0YEH U COJIEN, TTOJHBIE U COKPAIEHHBIC
yYpaBHEHHsI peaKkIuii HWOHHOTO OOMEHa, YpPaBHEHHS PEAKIHUH, IOATBEPKIAIONINX
CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKIY BEIIECTBAMHM PAa3JIMYHBIX KJIACCOB;
PaCKpBIBaTh CYIIHOCTh OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIAMN ITOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHca 3TUX PEaKIIU; TPOTHO3UPOBATH CBOMCTBA BEIIIECTB
B 3aBUCUMOCTH OT UX CTPOECHHUS, BO3MOKHOCTHU

NPOTEKAHUSI XUMHYECKHUX TMPEBPAIICHUN B PA3JIMYHBIX YCJIOBHUSIX; BBIYUCIIATH
OTHOCHUTEJbHYI0O MOJICKYJSAPHYIO W MOJSPHYIO MAaCChl BEIIECTB, MACCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa 1o (Qopmylie COCAWHEHHS, MACCOBYIO JIOJI0 BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUEThl IO YPAaBHEHUIO XMMHYECKOW peakiuu; CoOJraaTh
MpaBuiia MOJIb30BAHUS XUMUUECKON MOCYI0M U 1a00paTOPHBIM
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0o0OpyIOBaHMEM, a TaKKe IMpaBWiIa OOpaIeHUs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKITUSMU TI0 BBITIOJIHCHUIO JTa00OPATOPHBIX XMMUYECKUX OTBITOB IO MOJYYCHHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YIVIEKUCIOTO Tas3a); MPOBOAUTH
peakiuu, MOATBEPKIAIONINE KAaYeCTBEHHBIM COCTAB Pa3IMIHBIX BEIIECTB: PAaCIO3HABATH
OMBITHBIM MYTEM XJIOPHUI-, OpoMUA-, HOAU-, KapOoHaT-, hocdar-, cumkar-, cyibdar-,
THIPOKCHI-MOHBI, KATHOHBI aMMOHUS U MOHBI H3yUYEHHBIX METAJLIOB, MPUCYTCTBYIOITHE
B BOJHBIX PAacTBOPaxXx HEOPTaHWYECKUX BEIIECTB; IMPUMEHSATH OCHOBHBIC OIEpaIluu
MBICTUTEIILHOW JIeATEIbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, OO0OOIICHHE,
CUCTEMAaTHU3aIINIO, BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3EH — JIJISl U3YYCHUS CBOWCTB
BEIICCTB W XUMHUYCCKUX PEAKIUH, €CTECTBCHHOHAyYHBbIC METOAbI IIO3HAHUS —
HaOJTIOJICHHUE, U3MEPECHHE, MOJICITMPOBAHUE, IKCIIEPUMEHT (peabHbIA U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
HaumenoBaunue
No KomuuecTBo OCHOBHBIE BUJIBI NEATEIHHOCTH
pa3aesioB U TEM Conepxkanue 00ydeHuUsI
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 npeamMeTa

Paznea 1. IlepBoHaya/ibHbIe XUMUYECKH

€ NOHATHUA

1.1

XUMHUA — BayKHas
0071aCThb
€CTECTBO3HAHUS U
MIPAKTUYECKON
JIeSITeIbHOCTH

YCJIOBCKA

5

[Ipenmer xumun. Posib XuMuu B )KU3HH
YeJI0BEeKa. XUMUS B CUCTEME HayK. Tena
U BeniecTBa. Pu3nyeckue CBOMCTBA
BEILIECTB. ArperaTHOE COCTOSTHUE
BeniecTB. IloHsTHE O METOAAX ITO3HAHUS
B XUMUM. UHCTHIE BENIECTBA U CMECH.

CriocoObl pa3ziesnieHust cMeceil.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUYECKOH MOCY0H, C
npaBUjIaMH pabOTHI B JIAOOpATOPHUH U
pueMaM# OOpaIeHus ¢
71a00paTOPHBIM 000PYIOBAHHUEM.
du3zuyeckue CBoMcTBa 00pas3IioB
HEOPTraHUYECKUX BEIIECTB — METAJUIOB

N HCMCTAJIJIOB.

PaCKpBIBaTB CMBICJI U3YyJaCMbIX TTOHSI THM.

PackpbIBaTh poJIb XMMHUH B IPUPOJIC H
’KU3HU YeJIOBEKa, ¢€ CBSA3h C JIPYTUMHU
HayKaMmH.

Paznuuarh uncThIC BEIIECTBA U CMECH;
OJTHOPOJIHBIC U HEOTHOPOJIHBIC CMECH.
Paznuuars ¢puzndeckue u XuMHIECKHE
SIBJIICHHUSL.

CrnenmoBaTh anropuT™MaM UCIOIH30BAHUS
AKCTIEPUMEHTATBHBIX METOJIOB —
HaOIIOICHUS ¥ DKCIICPUMEHTA.
HaGmronats u onuceiBaTh OOBEKTH TpU
MPOBEJACHUU JIEMOHCTPAIUMN U
71a60paTOPHBIX OMBITOB MO U3YUYECHUIO
(bu3HYECKNX CBONCTB BEIECTB,
CIIOCOOOB pa3/eNieHUs] CMeCeil BEIIECTB.
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CnocoOsI pazeneHus: cMecei
(¢punbTpoBaHuUE, BhINapUBaHUE,
JUCTHILISLUSA, XpoMaTorpadus).

[IpoBOAUTE XUMUYECKUN IKCIIEPUMEHT
MIpU pa3eieHuu cMecel (Ha mpumepe
OYUCTKH IMOBAPEHHOM COJIM) B XOJI€
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JlabopamopHvie onvimoi.:
N3yuenue u onucanue HU3NIECKUX

CBOICTB 00pa3L0B HEOPraHUYECKUX
BELIECTB.

N3yuenue cnocoboB pasjeneHus cMecei
(C MOMOIIbIO MarHuTa).

IIpaxmuueckue pabombpi:

Ne 1. [IpaBuna paboTsl B 1abopaTopuu 1
npuéMbl 0OpalieHus ¢ 1abopaTopHbBIM
000py1I0BaHHUEM.

No 2. Paznenenue cmeceil (Ha mpumepe
OUYHCTKH MOBAPEHHOM COJIN)

npaktudyeckoil pabotsl Ne 2. CnegoBarthb
IpaBHUJIaM TOJIB30BaHUS XUMUYIECKOU
MOCYJI0M 1 J1a00paTOPHBIM
o00OpyI0BaHKEM, a TAKXKE MMPABUIIAM
oOpaleHust ¢ XMMHUYE€CKUMHU
BEIIECTBAMU

B COOTBETCTBHH C HHCTPYKIIUCH TIPH
BBITIOJTHEHUY TTPAKTUICCKOHN

paboTel No 1.

BricTpanBaTh pa3BEpHYTHIC
MIUCbMEHHBIC ¥ YCTHBIC OTBETHI C OIIOPOH
Ha nHpopManuIo U3 yueOHUKa U
CTIPaBOYHBIX MaTEPUaJIOB, IPAMOTHO

WCTI0JIb30BATh U3YYEHHBIN MOHATHUNHBIN
armapar Kypca XuMHuHu
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1.2.

BemecTBa n
XUMUYECKUE

peaKIuu

15

ATOMBI U MOJNEKYJBbL. XUMUYECKHE
aneMeHTbl. CUMBOJIBI XUMUYECKUX
311eMeHTOB. [IpocThie U CII0KHbBIE
BELIECTBA. ATOMHO-MOJIEKYJIIPHOE
YYEHHE.
Xumuueckass — popmyna.
aTOMOB XMMHUYECKHUX JIEMEHTOB.

3aKOH IOCTOSIHCTBA COCTABA BELIECTB.
OTtHocuTeNbHAsA aTOMHAs Macca.
OtHOocHTeNIbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10J1s1 XHMHYECKOT0 3JIEMEHTA
B COC/IMHCHUH.

BajeutHoCTBh

OnpenensiTe NTpU3HAKK XUMUYECKHUX
peakuuid, yCIOBUs UX IPOTEKAHMUS.
OOBSICHATH CYITHOCTh (PU3NYECKUX U
XUMHYECKHUX SBICHUMN C TOUKHU 3pEHUs
aTOMHO-MOJIEKYJISIPHOTO YYEHUSI.
KnaccuduumpoBats xXumMuieckue
peakuuu (10 YUCILY U COCTaBY
pearupyronmx u 00pa3yromuxcs
BEIIECTB).

CocTaBisaTh GOpMyIIbl OUHAPHBIX
BEIIECTB M0 BAJICHTHOCTHU U ONPEIEINSTh
BaJICHTHOCTH 110 (JOpMYJIaM BEIIECTB.
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KomnuectBo BemecTBa. Monb. MossipHas
Macca. B3anmMocBs3b KOIMYECTBA, MACCHI
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétel no popmynam XUMHUECKUX
COECIMHEHUMN.

DU3NYECKUE U XUMUYECKUE SIBJICHUS.
XuMHUUecKas peakiusi U €€ Mpu3HaKHu.
3aKOH COXpaHEHUSI MacChl BEIIECTB.
XUMHUYECKHE YPABHEHHUS.
Knaccuduxaiuys XuMUUEeCKUX PEaKIIHA
(coenuHEeHUs1, Pa3JIOKEeHUS, 3aMEIICHNUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

duznueckue cBOKMCTBa 00pas3IoB
HEOPraHWYECKUX BEIIECTB — METAIJIOB U
HEMETAJUIOB.

OO0pa3s1sl BEMmeCTB KOJTUYECTBOM | MOJTb.
duznueckue sABICHUS (MIaBICHUE
BOCKa, TassHUE JIbJla, paCTUPAHUE caxapa
B CTYIIKE, KUIICHUE U KOHAECHCAIUS
BOJIbI).

XUMHUYECKUe sIBIeHUs (TOpeHHe

CBEYH, MPOKAIMBAHUE METHOMN

PaccraBnsaTh ko3 PUIIMEHTHI B
YPAaBHEHUSX XUMUYECKUX PEAKIIHIA.
Ha6mtonats u onuceiBaTh 00BEKTHI

IIpU TTPOBEJICHUH IEMOHCTPAIINHA U
71a00paTOPHBIX OMBITOB.

[TpoBoANTH BBIYMCICHHS 1O (OpMyTam
XUMUYECKUX COCIMHEHUH U ypaBHEHUSM
XUMUYECKUX PEaKIU.

[IpuMeHsITh €CTECTBEHHO- HAyYHbIC
METO/IbI TO3HAHUS (B TOM YHCTIE
HaO0JI0/ICHNE, MOJIETMPOBAHUE,
AKCIEPUMEHT U OCHOBHBIE ONEPALINU
MBICITUTENBHOMN e TENTbHOCTH
(cpaBHEeHUE, Ki1accUpUKAIIA)
BricTpanBaTh pa3BépHyThIE
MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM
Ha nHpopManuio U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YyUYECHHBIN MOHSITUWHBINA
anmnapar Kypca XUuMuu
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IPOBOJIOKH, B3aUMOJIEHCTBUE COJIBI
WM MeJia C COJITHOU KUCIIOTOM).
Ha6nronenue npu3HakoB MpOTEKaHUS
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XUMHYECKUX pEaKIUil (pazioKeHue
caxapa, B3aMMOJIECTBUE CEPHOI
KHUCJIOTBI C XJIOPUJOM Oapus, MOIy4eHHEe
U paznoxxkeHue ruapokcuaa meau (1)
IIpY HarpeBaHUU, B3aUMOJICHCTBUE
xesesa ¢ pactBopom conu meau (11).
OnbIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MACCHI.

JlabopamopHnule onvimol.:

Coznanue Mozeneit MoJeKy
(ILIapoCTEP>)KHEBBIX ).

Onucanue  (pu3MUECKUX  CBOMCTB
00pa310B HEOPraHMYECKHUX BEIIECTB —
METAJIJIOB U HEMETAJLIOB.

Ha6monenne ¢puszndeckux (TuiaBiaeHue
BOCKA, TasHUE JIbJIa) U XUMHYECKHUX
(ropeHue cBeuH, MPOKATUBAHUE MEIHON
IIPOBOJIOKH ) SIBJICHUH.

Habmronenue u omrcaHne Mpu3HAKOB
NPOTEKAHUS XUMHUYECKUX DPEaKIUi
Pa3HBIX TUIIOB.

Bviuucnenus: oTHOCUTETBHON
MOJICKYJISIPHOM MacChl BEIIECTB,
MOJIIPHOM MacChl, MacChl BEIIECCTB,
MacCChl ¥ KOJIMYECTBA BEIICCTRA;
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MacCOBOH JI0JIM XUMHUUYECKOTO dJIEMEHTA
o ¢popmyJsie COeUHEHNUS;
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I10 YPaBHCHUAM XUMHYCCKUX
peaKI_[I/If/'Ii KOJINYCCTBA, MaCChI
BCIICCTBA II0 U3BCCTHOMY
KOJMYCCTBY, MaCCC€ pCarcHTOB UJIN
MPOAYKTOB PCAKIIUU

Hroro no pazneny

20

Paspnen 2. BakHeiiune npeacTaBuTe M HEOPraHUYECKUX BelIeCTB
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2.1

Bosnyx. Kucnopon.

Ilousarune
00 okcHumax

Boznyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BeulecTBo. Haxoxienue kucinopoja B
npupoje, PU3nyeckue U XUMUYECKUe
cBoMcTBa (peakiuu roperust). OKCHUIbL.
[Tpumenenue kucnopoaa. CriocoOsbl
MOJIYYEeHUSI KUCIIOPO/ia B TAOOpaTOpUU U
IPOMBIIIEHHOCTH. KpyroBopoT
Kuciopoaa B npupojie. O30H —
AJUTOTPOIHAS MOAU(PUKALIUS KUCIOPOIa.
TemoBoit 3¢ ekt Xxumuyeckomn
peakiuu, TEPMOXUMUYECKHUE YPABHEHUS,
9K30- U DHJOTEPMHUYECKHUE PEAKIUH.
TonnuBo: yroib 1 MeTaH. 3arpsa3HeHue
BO3/lyXa, yCUJIEHUE TAPHUKOBOTO

s dekra, paspyiieHue 030HOBOTO CIIOS.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
KauecTBeHHOE OmpeneneHne CoaepKaHust

KHCJIOPOJIa B BO3/IyX€
[Tomy4enne, coOnpanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUTSL COCTaBIIEHUS ()OPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHHM
XUMHYECKUX PEAKLIUMI C y4acTUEM
KHCIOpoJa. XapaKTepu30BaTh
(omuChIBaThH) COCTaB BO3/1yXa,
bu3rYeCcKre ¥ XUMUYECKUE CBOWCTBA
KHCJIOPO/a, CIIOCOOBI €T MOTyueHUs,
NPUMCHCHHUE M 3HAYCHUE B MPUPOJIC U
KU3HU YesioBeka. CpaBHUBATH PCaKIIUH
TOPCHUS U MEJICHHOTO OKHCJICHUSI.
OOBSICHATH CYHITHOCTH KOJIOTHYECKHX
npo0sieM, CBS3aHHBIX C 3arps3HEHUEM
BO3/IyXa.

CrnenmoBath npaBmiiaM 6€30macHON
paboTHI B 1aOOpaTOpUH MpHU
MCIOJIb30BAaHUHM XUMHUYECKON MTOCY/IbI U
000pyA0BaHMS, a TAKXKE MPABUIIAM
oOpalieHus C TOPIOYUMH BEIIECTBAMH.
[ImarmpoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOA.
HaGmronenrie B3auMoIeiCTBUS BELLIECTB
C KHCJIOPOJIOM U YCIOBUS
BO3HUKHOBEHUS U MIPEKPAILICHUSI TOPEHUS
(moxkapa).

JlabopamopHuiii onvim:

O3HakomileHHEe ¢ 00pa3iiaMu OKCHI0B

Y OTIMCAHUE UX CBOMCTB.
Ilpaxmuueckas paboma: Ne 3.
[Tonyyenue u cobupanue KUciIopoa,
U3y4YECHHUE €0 CBOUCTB.

Boviuucnenus: MOJIEKYISIPHONU MaCChI
KHCJIOPOJIa U 030HA HA OCHOBaHUU
aTOMHOM MacChbl XHMUYECKOTO
AJIIEMEHTA; KOJINYECTBA, MACChI
BEILECTBA MO YPABHEHUSIM
XUMHUYECKUX pEaKIUi

IPOBOAUTH HAOJIOIEHUS, €NaTh

BBIBOJIBI IO pE3yJIbTaTaM 3KCIEPUMEHTA
IIpU MPOBEAECHUH JIa0OPATOPHBIX OIBITOB
U IPAKTUYECKOUN paboTBhI.

BbrauciiaTh KOJTU4eCTBO BEIECTBA, 00BEM
rasa rno ¢popmysam.

VY4acTBOBaTh B COBMECTHOI paboTe B
rpyTIe.

BricTpauBaTh pa3BEpHYTHIC
MUCHbMEHHBIE U YCTHBIE OTBETHI C OTIOPOI
Ha nHpoOpMaINKIo U3 yueOHUKa U
CIIPABOYHBIX MaTEPUATIOB, TPAMOTHO
WCTI0JIb30BATh U3YYECHHBIN MOHATHUNHBIN
armapar Kypca XuMuu
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2.2

Bopopon. Ilonsatue
0 KHCJIOTaX U COJAX

Bopopon — aneMeHT u npocrtoe
BelecTBo. Haxoxaenue Bogopona B
npupoje, Gu3nyeckrue 1 XUMUIECKHE
CBOMCTBa, MPUMEHEHUE, CTIOCOOBI
nonydenusi. Kucnotsl u comnm.
Monsipabiii 00bEM razoB. Pacu€tel mo

XUMHUYCCKUM YPABHCHUAM.
Xumuueckuii IKcnepumenm:

Llemoncmpayuu:
[lony4yenue, cobupanue u

PackppIBaTh CMBICT M3y4aeMBbIX TOHATUN
Y IPUMEHATH 3TU MOHATHUS MPU ONMCAHUU
CBOMCTB BELIECTB U UX IIPEBPALLCHUN.
XapakTepu3oBaTh (OMUCHIBATH)
bu3nyuecKre 1 XMMUYECKHUE CBOMCTBA
BOJIOPO/JIa, CITIOCOOBI €ro MOJyUYeHus,
IIPUMEHEHHUE.

Cobupath nmpubdop A5 MOITydEHUS
BOJIOpOJA.

Hcnonn3oBaTh XUMHUYCCKYIO CUMBOJIUKY
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pacro3HaBaHuE BOJOPO/A.
BzaumoneiictBue Bomopoga € OKCHUIOM

menu (II).

JlabopamopHulii onvim:
BzaumonencTBre KUCIOT ¢ METAIUIAMHU.
Ilpakxmuueckas paboma:

Ne 4. Tlonydyenue u cobupanue Boaopoa,
U3y4YECHHUE €0 CBOUCTB.

Buiuucnenus:

00bEMa, KOJIMUeCTBa BEIIEeCTBA raza

II0 €ro M3BECTHOMY KOJMYECTBY
BEIIECTBA WIH 00BEMY;

00BEMOB T'a30B M0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHa 00BEMHBIX OTHOIICHUH
ra3oB

JUISL  COCTaBIICHUS (OPMYJI BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHUH XUMUUYECKHUX
peakuuMd C  y4acTMEeM  BOJOpOJA.
BBIMUCIIATE MOJIIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, O0BEM rasa,
Maccy BeIlEeCTBa;

[TpoBOIUTE PACUETHI IO YPABHCHUAM
XUMHYECKUX PEAKIIMiA: KOJMYECTBA,
00BEMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WM TIPOJTYKTOB PEAKIIHH.

CrnenoBathb npaBuiiaM 6€30MacHOi
paboTHI B TaOOpaTOPUU TIPHU
MCIIOJIb30BAaHUHM XUMHUYECKOU MOCY/IbI U
000pyZOBaHMsI, a TAK)KE MPaBUIIAM
oOpalieHus C TOPIOYUMH BEIIECTBAMH B
OBITY.

[ImarnpoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOAUTH HAOIIOICHNUS, IEaTh

BBIBOJIBI TIO PE3YJIbTaTaM IKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B

rpyImnmne
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2.3

Bona.
PacTtBOpBI.
[Tonstre 006
OCHOBaHHUSIX

dusznueckue cBOMCTBA BOAbI. Boaa kak
pacTBOpUTENb. XUMHUYECKAE CBOMCTBA
BO/JIBL.

OcHOBaHU.

PackppiBaTh CMBICIT U3y4YaeMBbIX MOHATUHN
Y IPUMEHSATH 3TU MOHATHUS [IPU ONUCAHUU
CBOMCTB BELIECTB U UX IIPEBPALLCHUN.
XapakTepu3oBarh GU3NIECKUE U
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PactBopsl. Ponb pacTBOpOB B Iipupoje u
B JKM3HU 4esioBeka. KpyroBopor Boabl B
npupoje. 3arpsa3HeHUe NPUPOAHBIX BO.
OxpaHa ¥ O4YHUCTKA IPUPOJIHBIX BOJ.
HacpliienHbie 1 HEHACHILCHHbBIE
pacTtBOpbl. PacTBOpUMOCTH BELIECTB B
Bozc. MaccoBas 1071 BelecTsa B
pacTtBope.

Xumuueckuit IKCnepumenm:

Llemoncmpayuu:

PacTBOpeHMEe BelECTB ¢ pa3InyHON
PacTBOPUMOCTBHIO.
BzaumopelictBue BOABI C MeTaJIaMHU
(HaTpUEM U KaJIbITUEM).

HccnenoBanue pacTBOPOB KUCIIOT U
IIEJI04€H C MMOMOIIBIO MHIMKATOPOB.

JlabopamopHhvie onvimwl
HccnenoBanne ocoOCHHOCTEH
PacTBOPEHUS BEILIECTB C PA3TMYHOMN
PacTBOPUMOCTBHIO.

[IpuroroBieHue pacTBOpPOB €
ONPENICIEHHON MacCOBOM J10JIEH
PACTBOPEHHOIO BEIIECTBA.
lIpakmuueckasa paboma

XUMHUYECKUE CBOMCTBA BOBI, €€ POJIh KaK
pPacTBOPHUTENSA B IPUPOIHBIX MPOIECCAX.
CocTaBisTh ypaBHCHHS] XUMHUYECKHAX
pPEaKLUU C YYaCTUEM BOJBI.

OOBSICHATBH CYITHOCTH KOJIOTHYCCKHX
po0JIeM, CBSA3aHHBIX C 3arps3HEHUEM
MPUPOTHBIX BOJI, CITOCOOBI OYUCTKH
BOJIBI OT NMPUMECEH, MEPBI 110 OXPAHE BOJT
OT 3arpsi3HCHHS.

[T1aHMpoBaTh U OCYIIECTBIATh Ha
MPAaKTHKE XUMUIECKUE SKCTIEPUMEHTHI,
TIPOBOJIUTH HAOIIOJICHYSI, IEIaTh
BBIBO/IBI 1O PE3yJIbTaTaM dKCIIEPUMEHTA
IIpH TTPOBEJICHUH TaOOPATOPHBIX OTIHITOB
U TIPAaKTHYECKOMN PabOTHI.

CrnemoBath npaBmiiaMm 0e30macHON
paboTHI B 1aOOpaTOpUH MpHU
MCIIOJIb30BAaHUHM XUMHUYECKOU MOCY/IbI U
000pya0BaHMUS.

[TpoBOIUTE BBIUKCICHUS C TPUMEHEHUEM
MOHATHS «MaccoBasi JIOJIS BEIIECTBA B
pacTBope».

BricTpauBaTh pa3BEpHYTHIE
MMACbMEHHBIE U YCTHBIE OTBETHI C ONIOPOU
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Ne 5. IIpuroroBineHnne pacTBOpoOB
C OIPEIENIEHHON MAacCCOBOU JI0JIEN
pPacTBOPEHHOIO BEIIECTBA.

Ha nH(pOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEpPUATIOB, FPAMOTHO
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Bviuucnenus: ¢ uConb30BaHUEM
HOHSTHS «MAacCOBasl 10J1s1 BEIIECTBA B
pacTBope»

VCIIOJIb30BATh U3YyUYECHHBIN TOHATUNHBINA
arrapar Kypca XuMuu
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2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX

COEIUHEHUN

11

Krnaccudukanus HeopraHnyeckux
coenunenuid. Okcunbl. Knaccudukanms
OKCHUJIOB: cojieo0pa3yrolre (OCHOBHEIE,
KHUCIIOTHBIE, aM(OTepHbIE) U
HecosieoOpasyromue. Homenknatypa
OKcHJI0B. PU3NUECKUE U XUMHUECKUE
CBOMCTBa OKCUIO0B. [lonyueHne OKCUI0B.
OcHoBanus. Knaccudukanust o0CHOBaHUH:
IEJI0YM U HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @usnyeckue
Y XUMUYECKHE CBOMCTBA OCHOBAHUM.
[TommydyeHnue 0OCHOBaHUI.

Kucnotel. Knaccudukarus KUcior.
Homenknatypa kucnor. ®usnyeckue

A XUMHYECKHUE CBOMCTBA KUCIOT. Psan
aktuBHOCTH MetaiuioB H.H. bekerosa.
[losmydyenue KUCIOT.

Counn. Homenxkmartypa coJIeH.
DU3NYECKUE U XUMUUYECKUE CBOMCTBA
conei. [lonydyenue comne.

['eneTnueckass CBsI3b MEXKAY KiaccaMu
HEOPraHWYECKHUX COCTMHEHUM.
Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu:

KnaccuduunpoBath u3ydaemsbie
BEILIECTBA 10 COCTAaBY U CBOMCTBaM.
CocTaBasaTh (HOpMYJIIbl OKCHUJIOB,
KHCJIOT, OCHOBAaHHUM, COJICH U HA3bIBATh
WX T0 MEXJIYHApOJAHOU HOMEHKJIATYpE.
[Iporuo3upoBaTh CBOMCTBA BEIIECTB Ha
OCHOBE OOIIHUX XUMUYECKUX CBOMCTB
M3YUYEHHBIX KJIACCOB/TPYII BEIIECTB, K
KOTOPBIM OHHU OTHOCSITCSL.

CocTaBiATh MOJICKYJISIPHBIC YPaBHEHUS
peakuuii, WLTIOCTPUPYIOITUX
XMUMHYECKUE CBOMCTBA U CIIOCOOBI
MOJIYYEHHSI BEIIECTB U3YUEHHBIX
KJIACCOB/TPYIIII, a TaKXKe
MOJITBEPKAAIOUTUX TEHETUYECKYIO
B3aMMOCBSI3b MEXK/Ty HUMH.
[Tpou3BOAUTH BHIYUCICHUS TIO
YPaBHEHHUSM XUMHYECKUX PEAKIIHM.
[TmarnpoBaTh U OCYIIECTBIATh Ha
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH HAOIIOICHNUS, IETaTh
BBIBOJIBI 110 PE3YJIbTAaTaM SKCIIEPUMEHTA
IIPY MPOBEIACHUH JIA0OPATOPHBIX OIBITOB
U TIPAKTHYECKUX
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O6pa3upl  HEOPraHMYECKUX  BEIIECTB
pPa3IUYHBIX KJIACCOB.

OnbITHI, WILTIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA  KJIACCOB  HEOPraHUYECKHUX
BEILIECTB.

JlabopamopHvie onvimol

OrnpeneneHue pacTBOPOB KUCIOT U
IIEJI0YEH C MOMOIIBIO MHIMKATOPOB.
N3ydeHre B3auMOJECUCTBUS KUCIIOT C
METaJJIAMH, PEAKIIMNA HEUTPAIU3ALAH.
BzaumonericTBre pacTtBopa cCEpHOU
KHUCIIOTHI ¢ okcuaom meau (11).
[TonyueHne HEPACTBOPUMBIX OCHOBAHUM.
BriTecHeHue ogHOr0O MeTasia Apyrum
U3 pacTBOpa COJIH.

IIpaxmuueckas paboma

Ne 6. Pemienue skcieprMeHTaIbHbBIX
3a7a4 1o teMe «BaxHeume Kiaccol
HEOPraHUYECKUX COCUHEHUI.
Buviuucnenus:

10 YPABHEHUSIM XUMUYECKON PEAKINH:
KOJIMYECTBA BEIIECTBA, 00bEMA, MacChl
10 U3BECTHOMY KOJINYECTBY BEILIECTBA,
00bEMY, Macce peareHToB Win

MIPOAYKTOB PEAKIINHU

paboT.

CnenoBaTh npaBuiaM

6e3omacHoi paboThHI B

nabopaTopuu Mpu

WCIIOJIb30BAaHUU XUMUYECKOU

MOCYJIbI U 000PYyI0BaHUS.
BeicTpauBaTh pa3BEpHyTHIE
MIMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM
Ha nHpoOpMaIKIo U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN TOHITUNHBINA
anmapar Kypca XuMuu
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Uroro no pazneny: 30

Paspnea 3. Ilepuoanueckuii 3akon u Ilepuoanueckas cucrema xumudeckux djiemeHToB /. U. MenpaesieeBa. Ctpoenue
aToMOB. XMMHUYeCKasA CBA3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUN
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3.1

[Tepunonnueckuit
3aKOH U
ITepnonnueckas
cucTeMa
XUMHYECKUX
anementoB J[. M.
Meneneena.

Ctpoenue aToma

[TepBble MOMBITKH KAacCUDUKAIIIT
XUMHUYECKHUX 3JIEMEHTOB. [loHsATHE O©
IPYIIaxX CXOAHBIX AJIEMEHTOB
(1IeTTOYHBIC U IETOYHO3EMETbHBIE
MeTaJlJIbl, TaJIOT€HbI, UHEPTHBIE Ta3bl).
DJIEMEHTBI, KOTOPbIE 00Pa3yloT
aMdoTepHbIE OKCUJIBI U THAPOKCHUIBI.
[Iepronnueckuit 3aK0H.

[Tepuonnyeckas cucteMa XUMHUYECKUX
3JIEMEHTOB

J.N. Menneneesa. KoporkonepuoaHas u
JUTMHHOTIEPHOIHAS (POPMBI
[Tepuognyeckoi cucTeMbl XUMHUUECKUX
anemeHToB [[.1. Menneneena. [leprobl
Y rpynibl. PU3NUECKUI CMBICT
HOPSIAKOBOTO HOMEpa, HOMEPOB NEproaa
Y TPYIIIBI JJIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX
saep. M3otonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XUMHYECKHUX ITIEMEHTOB
[Teproguyueckoi CUCTEMBI

JAWN. MeHnneneea.  XapaKTEpUCTHUKA
XUMHUYECKOTO 3JIEMEHTA

[0 €ro mnojoXkeHur B llepmognueckon

cucteme J[.1. Menneneena.

PackpbIBaTh CMBICIT IEPUOIUYECKOTO
3aKOHA.

OnuchIBaTh CTPOEHUE TAOIUIIBI
«llepuoguueckas cucremMa XMUMHYECKUX
aneMmeHToB (.M. MenneneeBay.
MoaenupoBarh CTpOEHUE aTOMA,
ASHEPreTUYECKUX YPOBHEH U
MOyPOBHEN MPU TOMOIIU PUCYHKOB,
AIIEKTPOHHBIX KOH(PUTYpAIUil U
AIIEKTPOHHO- rpaduYecKux GopMyII.
[TosicHsTh (pU3MYECKU CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB
MepuoJia U TPYyMIIbl AJIEMEHTA.
XapakTepu3oBaTh XUMHUYECKUE
AJIEMEHTBI MEPBBIX TPEX MEPUOIOB,
KaJIUM, KaJbIIMU U UX COCTUHEHUS T10
NoJoxkeHU B llepuonmueckon cucreme
J.1. Menpeneena.

OOBsICHATH O0ITHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB XUMHYECKUX
AJIEMEHTOB (M3MEHEHHUE PAJINYCOB
aTOMOB, 3JIEKTPOOTPHULIATEIILHOCTH,
BAJICHTHOCTH) U MX COCTMHEHUN B
npeenax MaJibIX MEPUOJ0B U TJIaBHBIX
MOJTPYIII C YYETOM CTPOEHHUS UX
aTOMOB;
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3aKOHOMEPHOCTH U3MEHEHUS pajuyca
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aTOMOB XMMHYECKHX IJIEMEHTOB,
METAJUTNYECKUX U HEMETALUTMYECKUX
CBOICTB I10 TpyNIiaM 1 IEPUOJAM.
3nauenue [leproanueckoro 3aKoHa u
[Teprnoguueckol CuCTEMBI
XUMHYECKUX DJIEMEHTOB JIJISI
pa3BUTHUA HAYKU U NpakTUKU. [[. M.
MenneneeB — y4€HbIN U TPAXKIAHUH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

BzaumonerictBrue rugpokcuia
MHKA C PacTBOpPaMU KUCIIOT U
uiesiouei. MonenupoBanue
CTPOCHUS MOJIEKYJI TIPU MOMOIIHU
PUCYHKOB, MOJEJIEH, DIEKTPOHHBIX
U CTPYKTYPHBIX (DOPMYIL.

Ta6muma «Ileproanueckas

CHCTEMAa XUMHYECKHX JIEMECHTOB
J.1. MenneneeBay.
JlabopamopHwie onvimul
O3zHakomileHHEe ¢ 00pa3amMu
METaJJIOB U HEMETAJIJIOB

Y4yacTBOBaThb B COBMECTHOM
paboTe B mape WiH rpyrmre.
BeicTpauBaTh pa3BEpHyTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
oropoil Ha uHMOpPMAIUIO U3
y4eOHMKA U IPYTUX UCTOYHUKOB,
B TOM uncie MHtepHeTa
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3.2

XuMuueckas CBA3b.
OKHUCIUTETPHOBOCCTAHOBUTEILHBIE
peakuuu

Xumuueckas cBs3b. KoBajgeHnTHas

(momnsipHas ¥ HETMOJIAPHAsI) CBS3b.

DIIEKTPOOTPULATEIBHOCTD

XUMHUYECKUX AJIeMeHTOB. MoHnHas

cBs13b. CTeeHb OKUCIICHUS.
OxucauTenbHO-
BOCCTaHOBUTEIILHBIE
[Ipoueccsr

peaKiuu.

PackpbeiBaTh CMBICI HM3Yy4aeMbIX
TIOHATHH. Onpenensth BUJT

XUMHYECKOU CBSI3U B COCIUHCHHUU.

MonenupoBars CTpOCHUE
MOJIEKYJI Opy  MNOMOIIU
PUCYHKOB, MOJIEJIEH,

AJIEKTPOHHBIX M CTPYKTYPHBIX
bopmy.
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OKHCJICHUS U BOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEIH.
XUMHYECKUN SKCIIEPUMEHT: U3y4YECHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETAJJIOB, B3aUMOACHCTBUEC
TUAPOKCUIA IUHKA C PACTBOPAMH KHUCIIOT
Y LIEJI0YEH, TPOBEJEHUE ONBITOB,
WJUTFOCTPUPYIOIIUX PUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakinuu
Pa3NOKEeHUS, COSTUHEHUS).

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OnbIThI, WITIOCTPUPYIOLINUE IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii (ropeHue, peakiuu
Pa3oKeHUs, COCTMHEHMUS)

Hcnons30BaTh XUMUYECKYHO CUMBOJIUKY
JUJIsl COCTaBJIeHUs (POpMYJT BEIECTB,
AJIIEKTPOHHOTO OanaHca peakiivii.
OnpeaensaTh CTENEHb OKUCICHUSI aTOMOB
XUMHUYECKHUX PJIEMEHTOB MO popMysaM u
COCTaBJIATH (POPMYJIIbI OMHAPHBIX
COCJIMHEHHH 110 CTEIIEHU OKHUCIICHUS
ATOMOB XMMHYECKUX DJIEMEHTOB.
OnpenensaTe OKUCIUTEND U
BOCCTaHOBUTENb. PaccTaBisTh
KO2(PUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKkuii METOOM BJIEKTPOHHOTO
Oajanca.

Habaronate XMMHYECKHUE ONBITHL 10
IJIaHy, aHAUTM3UPOBATH U JI€NIaTh
BBIBOJIBI.

HUcnone3zoBate UKT mna cozmanus
MO/IE€JIEN, MOATOTOBKHU IPE3EHTALIHM,
JIOKJIAJIOB 110 TEME.

BricTpauBaTh pa3BEpHYTHIC MMCbMEHHBIE
1 YCTHBIE€ OTBETHI C OITOPOM Ha
nHpopManuio U3 yueOHHUKA U JPYTUX
HMCTOYHUKOB, B TOM uucie MHTepHeTa

Hroro no pazneny

15

Pe3epBHOE Bpems
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OBUIEE YNCJIO YACOB

68

yqe6H0r0 npeamMeTa

110 TTIPOTPAMME
9 KJIACC
HaumenoBaunue
Ne KomnuecTBo OCHOBHBIE BUIIKI NEATEILHOCTH
pa3aesioB U TEM Conepxanue 00ydeHuUst
/o 4acoB oOy4Jaromuxcs

Paspnen 1. BemecTBo 1 XUMHYECKHE PeaKIMHU
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1.1

IToBTOpEHUE 51
yray0OJieHre 3HaHUuU
OCHOBHBIX Pa3JIeJIOB
Kypca 8 kiacca

[lepnoanueckuit 3aK0H.

[Tepuonnyeckast cucTeMa XUMUYECKUX
aneMmeHToB [[.11. MeHpeneena.
CrpoeHune aToMOB. 3aKOHOMEPHOCTH B
W3MCHECHUH CBOMCTB XUMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJIvs, KaJIbIIMs U UX COCINHCHUN B
COOTBETCTBUH C IOJOKCHUEM
3JIEMEHTOB

B llepronnyeckon cucteMe U CTPOECHUEM
X aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOM
CBsI3U. THUIIBI KPUCTATUTUYECKUX
peIIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUMA KPUCTATUTMIECKOM
PELIETKY U BUJA XUMHUYECKOU CBA3H.
Kiaccuduxanys 1 HOMEHKIATypa
HEOPTraHWYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K
pa3JIUYHBIM KJ1acCaM HEOPTaHUYECKUX
COCJIMHECHMI, TCHETHYECKasl CBSI3b
HEOPTraHWYECKNUX BEIIECTB.

XapakTepu30BaTh XUMHUUYECKUE FJIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAIIKS U KAJIbIUA
0 UX MoJiokeHuto B [lepuoguueckont
cucteme /1. 1. Menneneena.
KnaccudunnpoBath 1 Ha3bIBaTh
HEOPraHUYECKHE BEUIECTBA U3YUEHHBIX
KJIaCCOB.

OnuceiBaTh obmue XUMUYECKHE
CBOMCTBA BEIIECTB Pa3IUYHBIX KJIACCOB,
MOATBEPK/IaTh CBOMCTBA MpPUMEpaMu
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX
PEAKIINH.

OnpenensaiTe BUJ XUMAYECKOU CBSA3U U
THUIl KPUCTAUIMYECKOU PEIIETKH
BEILIECTBA.

[Iporuo3upoBaTh CBOMCTBA BEUIECTB B
3aBUCUMOCTHU OT UX CTPOCHHS.
BricTpauBaTe pa3BEpHYTHIE
MMACBbMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
Ha HGOPMAIIHNIO U3 YIeOHUKA U
CIIPABOYHBIX MATEPUATIOB, PAMOTHO
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Xumuueckuii IKCnepumenm:

Jlemoncmpayuu: 03HAKOMIIEHUE C
MOJIEJISIMH KPUCTAJUTHYECKUX
pEemETOK HEOPraHUYECKUX BELIECTB —
METaJIOB ¥ HEMETAIIOB (rpadura u
anmMasa), CJIOKHBIX BEIIECTB (XJIopuaa
HaTpUs)

UCIIOJIb30BATh U3YyUYECHHBIN TOHATUNHBIN
arrapar Kypca XuMuu

1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XUMHUYECKHUX
peakuin

Knaccuduxanys XuMUUeCKUX peaKIinii
10 Pa3JIMYHBIM MpU3HAKaM (10 YUCITY U
COCTaBY yYaCTBYIOUIUX B PEAKIINU
BEIIIECTB, MO TEIIOBOMY 3 dekTy, 1o
U3MEHEHHIO CTeTIeHEe OKUCIICHUS
XUMHUYECKUX JIEMEHTOB, TI0
00paTUMOCTH, IO YYACTHIO
KaTajau3aTopa). JK30- U
HIOTEPMHUYECKUE PEAKIUH,
TepMoxumMudeckue ypasHeHus. [lonsrue
0 CKOPOCTH XUMUYECKON PEaKInu.
[TonsiTe 06 0OpaTUMBIX U
HEOOPATUMBIX XUMHYECKUX PEAKIIHSIX.
[loHsiTHE O TOMOTEHHBIX U
reTeporeHHbIX peakuusx. [lonsTue o
karanuze. [loHsiTue 0 XuMU4YecKoM
paBHOBecuU. DAKTOPHI, BIUSIONINE HA
CKOPOCTh XMMUYECKOU peaKkiuu u
MOJIOKEHUE XUMHUYECKOTO PABHOBECHSI.

PackpbIBaTh CMBICI U3y4aeMbIX TOHATHI
Y IPUMCHSTH 3TH ITOHATHUS TIPU ONMCAHUH
CBOMCTB BEIIECTB U UX MPEBPAIICHHIA.
KnaccudunupoBaTs XMMUYECKUE
PEaKIMK 10 Pa3IMYHBIM MPU3HAKAM.
VYcraHaBIuBaTh 3aBUCUMOCTB CKOPOCTH
XUMHUYECKOU PeaKIuy OT Pa3IuIHBIX
(bakTOpoB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMHIECKUX

MPEBPAIICHUN B PA3IUYHBIX YCIOBUSX.
OnpenensaTh OKUCIUTED U
BocctaHoBuTtesb B OBP.

CocTaBisTh 2JIEKTPOHHBIN OanaHc
pEaKInu.

[Tpou3BOAUTH BBIYUCICHUS TIO

XUMHUYCCKHUM YPaBHCHUAM.
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OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHBIC

Y4acTBOBaTh B COBMECTHOU
paboTe B mape Wid rpymie.
BricTpauBaTh pa3BEpHYTHIE IMCHMEHHBIE
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peakuuu, MIEKTPOHHBIN OanaHc
OKHCITUTEIbHO-BOCCTAHOBUTEILHOM
peakiuu. CocTaBlieHHE YpaBHEHUI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuil ¢ UCIOIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT BO3JICUCTBUS
pa3IUYHBIX (PaKTOPOB.

OnbIThL, WITIOCTPUPYIOLINUE IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
Pa3I0KEeHUs, COCTUHCHMUS).

Bviuucnenusn: xonuuecTBa BEILECTBA,
o0béMa W Macchl pEareHToB WM
IIPOAYKTOB 1o YPaBHEHUSAM

XUMHUYECKUX pEaKIAi

U YCTHBIE OTBETHI C ONOPOM  Ha
uHpopManmo U3 yuyeOHUKA WU
CIPaBOYHBIX MAaTepUaJIOB, TIPaMOTHO
VCIIOJIb30BATh U3YyUYEHHBIN TOHATUNHBIN
anmapar Kypca XuMuu
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1.3

DIIEKTPOIUTHYECKAS
JTUCCOITUALIUS.
XUMHYECKHUE
peakiuu B
pacTBopax

Teopus 2IEeKTPOIUTUYECKON
JTUCCOLMALNN. DIEKTPOJIUTHI U
HEAIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMALIMY BEIIECTB C
Pa3IUYHBIMU BUIAMH XUMUYECKON
cBsa3u. CTeneHp JUCCOLNALINH.
CunpHble U cradble 3JIEKTPOJIUTHI.
Peakiuu nonnoro oomena. Y cioBus

PackppiBaTh CMBICT M3y4aeMbIX IOHATHUH,
a TaK)K€ CMBICII TEOPUU
AJIEKTPOJIMTUYECKON JTUCCOLUALINAH.
OOBSICHATH NPUYUHBI
AJIEKTPOIIPOBOJHOCTH BOJHBIX PACTBOPOB
BEILIECTB, pa3iNyaTh CJIa0ble U CUIIbHBIE
DJIEKTPOJIUTHI.

CocTaBisaTh YpaBHCHUA JUCCOLUAITUHN
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IPOTEKAHUS peaKIMil HOHHOTO 0OMEHa,
MOJTHBIE U COKPAIIEHHBIE HOHHBIE
ypaBHEeHUsA peakuuii. CBONCTBa KUCIOT,
OCHOBAHUM U COJIEU B CBETE
peACTaBICHUN 00 DJIEKTPOIUTUUECKOM
nucconuanuu. KauecTBeHHbIE peakiuu
Ha UOoHbIL. [IoHSATHE O TUIPOIU3E COJEH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue

3JIEKTPOINPOBOIHOCTH PACTBOPOB
BEILIECTB, MpOoliecca AUCCOLMAIUN
KUCJIOT, IIeJI0Uel U coJieH

(BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEPHAJIOB).

OnbITHI, WILTIOCTPUPYIOLINE TPU3HAKHT
MPOTEKAHUsI PEaKIIUi HOHHOT'O OOMEHa
(oOpa3oBaHME OcaJiKa, BBIJCICHHUE Ta3a,
oOpa3zoBaHUE BOJIbI).

Pacno3HaBaHnue HEOpraHUYECKUX
BEIIECTB C MOMOIIbIO KAY€CTBEHHBIX
peaKiui Ha UOHBI.

JlabopamopHuiii onvim:

N3ydenune npu3HaKoB NPOTEKAHUS
pPEeaKIuy HOHHOT'O OOMEHAa B pacTBOpax

KHCJIOT, INEJIOYEeH M COJICM, MOJIHEIE U
COKpAIllEHHbIE  WOHHBIC  YpPaBHEHUS
XUMHUYECKUX PEaKIuii HOHHOTO 0OMEHa,
KPAaTKUE€ MOHHBIC YPABHEHMS MPOCTHIX
pEaKLMU TUAPOIIA3a COJIEH.
XapakTepu30oBaTh 00IIME XUMUUECKUE
CBOMCTBA BEIIECTB PA3JIMUHbBIX KJIACCOB
Ha OCHOBE TEOPHUU IJIEKTPOJUTUIECKOU
JIACCOLMALINN; TTOATBEPKIaTh CBOMCTBA
MIpUMEpPaMHU MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUM.
Pemrate sKCiepuMeHTaNIbHBIE 3aa4H

0 TEME.

[InanupoBath u OCYILIECTBIISITh  Ha
MPAaKTUKE XHMHUYECKHUE HKCHEPHUMEHTHI,
MIPOBOAUTH HAOIIOICHNUS, JIETaTh BHIBOIBI
[0 pe3yJibTaTaM J3KCIIEpUMEHTa TIpH
MPOBEJICHUN J1a0OPATOPHBIX OIBITOB H
MPAKTUYECKUX padoT.

CnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B TabopaTopuu Mpu
VCIIOJIb30BAHUM XUMHUYECKOW MOCYIbI U
000pya0BaHMUS.

[IpoBOINUTH BEIYMCICHUS 110 XUMUYECKUM

YPaBHEHUSM.

55



AIEKTPOJIUTOB (C 0OOpa30BaHUEM OCaKa,
BBIJICJICHUEM ra3a, 00pa30BaHUEM BOJIbI).

Ilpaxmuueckasn paboma:

VYyacTBOBaTH B COBMECTHOM padoTe

56



Ne 1.

3aaa4 110 TEMC.

Pemenue 9KCIICPUMCHTAJIbHBIX

Buviuucnenus: no YpaBHCHUAM
XUMHYCCKHNX peaKHI/Iﬁ

B [1ap€ WUJIU TPYIIIIE.

BeicTpauBaTh pa3BEpHyTHIE
MUCBbMEHHBIE U YCTHBIE OTBETHI C ONOPOM
Ha uH(GOpPMAIIHIO U3 YUeOHUKA U IPYTUX
MCTOYHUKOB MH(POPMALIUU, B TOM YHUCIIE
HNuTepuera

Hroro no pazneny

17

Pa3nen 2. HemeTa/sibl 1 X COCAMHECHUSA
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2.1

Oobwmas
XapaKTEepUCTUKA
XUMHUYECKHUX
AJIEMEHTOB
VIIA-rpynmsl.

["ajtoreun!

OO61ast XxapaKTepUCTHKA T'aJIOT€HOB.
Oco00EHHOCTH CTPOEHUsI AaTOMOB,
XapaKTEPHBIE CTENEHU OKUCIIEHUS.
Crpoenue u puznueckue cCBOMCTBA
IIPOCTHIX BELIECTB — raJJOT€HOB.
XUMHYECKHE CBOWCTBA HA IPUMEPE
xJiopa (B3auMOJICHCTBUE C METAIIJIAMHU,
HEMeETalJIaM1, IEJI0YaMHu).
XnopoBogopona. CoiistHast KUCIOTA,
XUMHUYECKHE CBOICTBA, MOTYyYEHHUE,
npuMeHenue. JleicTBue xjuopa u
XJIOPOBOJIOPOJA HA OPTraHU3M YEJIOBEKa.
Baxneiimue xJIOpuabl U KX HAX0XKICHUE

B IIPUPOJIE.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

OnbITHI, OTpakaromue GU3NIecKrue u
XUMHUYECKHE CBOMCTBA rAJIOTEHOB M UX
COeIMHEHUH (BO3MOKHO UCTI0JIb30BAHUE

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOWCTB HEMETAJUIOB U UX
COCMHEHUH B Mpeenax MaiblX
NIEPUO/IOB U TJIaBHBIX MOATPYIII
[leproamueckoil cUCTEMBI XUMHYECKHX
DIIEMEHTOB C YUYETOM CTPOSHUS UX
aTOMOB.

XapakTepu3oBaTh GU3NIECKUE U
XAMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB raJIOTCHOB (Ha IPUMEPE XJI0pa)
U CJIOHBIX BEUIECTB (XJIOPOBOAOPO/IA,
XJIOpUAa HaTpHsl), CHOCOOBI UX
HOJTyYeHUs], IPUMEHEHHUE U 3HaUCHHUE B
IPUPOJIE U JKU3HU YeJIOBEKA.

OnpenensTe XJIOPUA-UOHBI B pAaCTBOPE.
[InaHupOBaTh U OCYIIECTBIATh Ha
IIPAKTUKE XUMHUUECKHUE IKCIIEPUMEHTHI,
MPOBOAUTH HAOIIO/ICHUS, IETaTh
BBIBO/JIBI 10 PE3yJIbTaTaM
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BUJIEOMATEPHUAIIOB).
O3zHakomIIeHHE ¢ 00pa3amMu XJIOPHUI0B

(raJOTeHU10B).

JlabopamopHulii onvim:

N3yueHue CBOKMCTB COJISTHOU

KUCHOTHI. [IpoBeeHe KaueCTBEHHBIX
peakiui Ha XJOPHUI-UOHBI.
IIpaxmuueckasa paboma

No  2: TlonydeHue COJSIHOM KHUCIIOTHI,
MU3y4YEHHUE €€ CBOWCTB.

Buiuucnenus: 1o YpPaBHECHUAM
XUMUYECKUX PEaKIui, €clii OJWH W3
peareHToB JjaH B U30bITKE

HKCTIIEPUMEHTA pu IPOBEICHUN
71a00paTOPHBIX OMBITOB U IPAKTHICCKUX
paboT.

CnenoBath npaBuiIam

Oe3omacHoi paboThI B

nabopaTopuu npu

UCIIOJIb30BaHUN XUMHYCCKOU

MOCYJIbI U 000PYyIOBaHUS.

BricTpanBaTh pa3BEpHYTHIC
MIUCbMEHHBIC ¥ YCTHBIC OTBETHI C OIIOPOH
Ha nH(poOpMaIHIO U3 yueOHUKA U
CIPaBOYHBIX MAaTE€PHAJIOB, FPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN TOHITUWHBINA

anmnapar Kypca XUMHH
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2.2

OO6mas
XapaKTEepUCTHKA
XUMHYECKUX
ajieMeHTOB VIA-
rpynmsl. Cepa u eé
COCIMHCHMUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
VIA-rpynnsl. OcoOeHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIC CTETICHU
OKHCJICHHS.

Crpoenue u puznueckue CBONCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAa U CEPHI.
AnoTpornHbie MOAUDUKAIIUUA KUCTIOPOa
U cepbl. XUMUUYECKUE CBOMCTBA CEPHI.
CepoBoi0po, CTpoeHue, GU3NIeCcKre u
XUMHUYECKHE CBOMCTBA.
Okcuapl  ceppl  Kak  NPEACTaBUTENU
KHCJIOTHBIX OKCHJIOB.

Cepnas  kuciora,  (usnueckue U
XUMHUYECKHE CBOMCTBA (00IIHe KaK

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIeMEHTOB VIA-
TPYIIIBI U UX COCIUHEHUN C yU€TOM
CTPOCHHUSI UX aTOMOB.
XapakTepu3oBarh GU3NIECKUE U
XUMHUYECKHE CBONCTBA MPOCTOTO
BEIIECTBA CEPBI U €€ COETUHEHUIN
(cepoBOI0pOIa, OKCHUIOB CEPHI, CEPHOM
KHCJIOTHI, CyJb(aToB), CIOCOOBI UX
MOJIyYEHUs, MPUMECHEHUE U 3HAYCHUE B
MIPUPO/IC U KU3HU YEIIOBEKA.
OmnpenensiTe HANMUYUE CYJIbPAT-HOHOB B
pacTBope.

OOBSICHATH CYITHOCTH KOJIOTHUECKUX
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MPEICTABUTENS KIAacca KUCIOT U
crenuduyeckne). XUMUIECKHUE
pEeaKLnH, JIe)KAIMe B OCHOBE
IPOMBIIIIEHHOTO CI0c00a MOMy4YeHHUs
cepHoil kucnotsl. [Ipumenenue. Conn
CEpPHOU KUCIOTHI, KAUECTBEHHAS PEAKIIUS
Ha cyibdaT-uoH. HaxoxeHue cepsl u
€€ COCIMHEHUN B IIPUPOJE.
XUMHUUYECKOE 3arpsI3HEHUE OKPYKarOIIeH
Cpeabl COSTMHECHUSIMU Cephl (KUCTIOTHBIC
O, 3arpsI3HEHNE BO3lyXa U
BO/IOEMOB), CIIOCOOBI €ro
PEAOTBPALLICHUS.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3zHakomileHHEe ¢ 00pa3IamMu cepbl U e
COEJIMHEHUAMU (BO3MOKHO
UCII0JIb30BAHUE BUIEOMATEPUAIIOB).
Habmonenue nporecca o0yrinBaHus
caxapa noj JeMCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
JlabopamopHvie onvimsi: V3yueHue
XUMHUYECKUX CBOMCTB pa30aBiIeHHOM
cepHou kucnotsel. [IpoBenenue
KaueCTBEHHOM peakluu Ha cylbdar-

npo0ieM, CBA3aHHBIX C HepepadoTKOM
COCMHEHUH CEPBI.

IInaHupOBaTh U OCYILECTBIATL Ha
MPAKTUKE XUMHUUYECKHUE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOIIOZCHUS, JIeTIaTh
BBIBO/IBI 110 PE3YyJIbTATaM SKCIIEPUMEHTA.
CnenoBatb npaBuiiaM 0€301aCHOM
paboThI B J1a0OpaTopuu IMpu
MCTIOJIb30BAHUU XUMHUYECKOU

MOCYJIbI U1 000PYyIOBaHUSL.
[Tpon3BOAUTH BEIYUCIIEHUS 10
XUMUYECKUM YPaBHEHUSM.
Hcrnonp30BaTh IPU BBIOJIHEHUU
y4eOHBIX 3a/IaHUI TEKCTHI

y4eOHHUKa, CIIPAaBOYHBIC MATEPHAIIBI
(ITepponuecKkyro cUCTEMY XUMHUYECKUX
anemenToB J1. 1. Menneneesa, Tabauiry
PacCTBOPUMOCTHU KUCJIOT, OCHOBAHUU U
COJIEN B BOJIE, JIIEKTPOXUMHUUECKHUM P
HaIpsbKeHu metamioB). Mcnonb30BaTh
IIPY BBHITIOJTHEHUH YYEOHBIX 3aJJaHU U B
MPOLIECCE UCCIIEI0BATEIILCKON
JESATENBHOCTHA HAYYHO-TIONYJISIPHYIO
JUTEPATYypPy XUMHUECKOTO COAEPKAHNUS,
CIIPABOYHBIE MATEPHUAIIbI, PECYPCHI
HNutepnera
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MOH U HaOJI0JIeHHE MpU3HaKa e¢
MPOTEKAHUS
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2.3

Oobwmas
XapaKTEepUCTUKA
XUMHYECKUX
a1eMEHTOB VA-
rpynmnsl. A3or,
docdop u ux
COEIMHEHUS

OO6mrast XxapaKTepUCTHKA MIEMEHTOB V A-
rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTePHBIE CTCTICHU OKUCIICHHSI.

A30T, pacpoCTpaHEeHHE B PUPO/IEL,
bu3HYeCKre ¥ XUMUYECKUE CBOWCTBA.
KpyroBoport azora B mpupoze.

AMMHaK, ero GU3NYECKUEe K XUMUYECKUC
CBOICTBA, IOJyYCHHUE U IPUMEHEHUE.
Conu aMMoHuUsI, UX (PU3NUECKUE U
XHUMHYECKHE CBOMCTBA, IPUMCHCHHE.
KadecTBeHHas peakiusi Ha HOHBI
aMMOHHMSI.

A3OTHas KHCJIOTa, €€ MoTyueHue,
bu3nYecKre ¥ XUMHUYECKHUE CBOMCTBA
(oOmue Kak MmpeCcTaBUTEN Kiacca
KHUCJIOT U CIIeIU(PUIECKHE).
Hcnonp3oBaHHe HUTPATOB U COJIEH
aMMOHHMSI B KaUe€CTBE MHUHEPATIbHBIX
ynoOpeHui. XUMHUYECKOE 3arps3HCHHE
OKPY’KAIOIIEN CPEIbI COCTMHECHUSIMU
a30Ta (KUCJIOTHBIC TOXK/IH, 3arPs3HEHHE
BO3/TyXa, TTOYBHI U BOJOEMOB).

docdop, anmorpomnHbIe MOAUPUKAIIH
docdopa, hpu3nIecKre U XUMHUICCKHC
coiictBa. Okcun hochopa (V) u
dbochopnas kucinora, puznvecKue u

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB V A-
TPYIIBI U UX COCTUHECHUN C yIETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (pU3NUYECKUC U
XHUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azorta u pocdopa u ux coeAMHEHUN
(amMmaka, coyieii aMMOHUSI, A30THOM
KHCJIOTBI, HUTPATOB, okcuaa docdopa (V)
u pochopHoit kKuCIOTHI, hochaTos),
CIIOCOOBI UX TOJYYCHHUS, TPUMEHEHUE U
3HaYeHUE B MPUPOJE U KU3HU YETIOBEKA.
OmnpenensiTe MOHBI aMMOHUS U
dbocdaTtroHbI B pacTBOpE.

OOBSACHATH CYITHOCTD

HKOJIOTHYECKUX MPOOIIeM, CBA3aHHBIX

C HaXOXKJICHUEM COEJIMHEHUN a30Ta
docdhopa B okpyxaromiei cpese.
[ImarmpoBaTh U OCYIIECTBISATH Ha
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MIPOBOJUTH HAOIIOICHUS, JIEJIaTh BBIBOIBI
M0 pe3yibTaTaM dKCIEPUMEHTA TPU
MIPOBEICHNUHU J1a0OPATOPHBIX OTBITOB U
MPAKTUIECKON pabOTHI.
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CnepnoBatb npaBuiam 0e30macHOl padoThI

B 1a00OpaTopuu
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XMMHUYECKAE CBOWCTBA, IMOJyUYEHHE.
Ucnonb3oBanue ocharoB B kKauecTBe

MUHEPAIBHBIX YI0OPECHHI.
Xumuueckuit IKcnepumenm:
Llemoncmpayuu:

O3zHakomileHue ¢ (PU3NIECKUMU
cBOiicTBaMU a3oTa, pocdopa u ux
coeMHEHNN (BO3MOYKHO
WCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakomileHHE ¢ 00pa3IiaMu a30THBIX
u hochopHBIX yI0O0peHMIA.
[Tonyyenue, cobupanue, pacro3HaBaHue
U U3y4YE€HHE CBOWCTB aMMHAaKa.
BzaumonericTBrEe KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEJIbIO (BO3MOKHO
UCIOJIb30BaHNE BUICOMATEPUATIOB).
JlabopamopHvie onvimoi:

[IpoBeneHre KaueCTBEHHBIX pEeaKINil
HAa WMOH aMMOHUs U ¢docdar-uoH, u
U3Yy4YEHHE MPU3HAKOB UX MPOTEKAHMUSI.
IIpaxmuueckas paboma

Ne 3: Tlonyyenue ammuaka, U3y4eHue

€r0 CBOUCTB. Buiuucienus: 1Mo
YPaBHEHUAM XUMHUUYECKHUX PEAKIIHI

MIPU UCTIOJIH30BAHUU XUMUYECKOM
MOCYJIbI U 000PYyIOBaHUSL.
[Tpou3BOAUTH BEIUUCICHUS TIO
XUMUYECKUM YPaBHEHUSM.
Hcrnons30BaTh IPU BBITIOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThHI

y4eOHMKa, CIIPABOYHBIE MaTEPUATIBI
(MepUOINYECKYIO CUCTEMY XUMUUECKUX
sanemenToB JI. 1. Menneneesa, Tabauiry
PacTBOPUMOCTHU KUCIIOT, OCHOBAHUU U
COJIEH B BOJIE, DJICKTPOXUMUUECKUM P
HanpsH>KEHUM METaJIOB)
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2.4

Oobwmas
XapaKTEepUCTUKA
XUMUYECKHUX
anemeHToB [VA-
IPYIIIBL. YTIEPOX U
KPEMHUU, U UX
COEIMHEHNUS

OO0uras xapakTepuCTUKa HJIEMEHTOB
IVA-rpynnsl. OcoOEHHOCTH CTpOEHUs
ATOMOB, XapaKTEPHbIEC CTETICHU
OKHCJICHUS.

Yrnepon, amioTponHbie MOAU(pUKAIIIH,
pacrpocTpaHeHue B MpUpoJE,
dbu3uYecKrue U XMMUYECKHE CBOMCTBA.
Ancopbuus. Kpyrosopor yriepoga B
pUpOJIE.

Oxkcuasl yriieposaa, ux Gpuzndeckue u
XUMHYECKHE CBOWMCTBA, JCUCTBUE HA
YKHABBIE OPTaHU3MBbl, [I0JIyYEHHUE U
IPUMEHEHHE. JKOJIOTHUECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIOM
yraepoaa (IV), runoresa

rJI00aJIBHOTO TTOTETUICHUS KIMMATa,
MapHUKOBBIA 3P HEKT.

YronpHasg KACJI0TA U €€ COJIH, UX
bu3uYECKre U XUMHUYECKHUE CBOMCTBA,
MOJIYYEHUE U IPUMEHEHHUE.

KauecTBeHHas peakuus Ha
kKapOoHaTtHoHHbI. Mcmons3oBanue
KapOOHAaTOB B OBITY, MEIHIIMHE,
IIPOMBIIIIIEHHOCTH U CEIIbCKOM
xo3dicTBe. [lepBoHavYanbHbIE TOHATHUS

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
W3MEHECHUHU CBOMCTB dJIeMEeHTOB [V A-
TPYIIbI U UX COEAUHEHUHN C YUYETOM
CTPOCHUS UX ATOMOB.

XapakTepu3oBarh GU3NIECKUE U
XUMUUYECKHE CBOKMCTBA MPOCTHIX BEIIECTB
yIJIepoJa U KPEMHUS U UX COCTMHEHUM
(OKCHUOB yTraepo/ia, YroJbHOU KUCIIOTHI,
KapOOHATOB, OKCHJIa KPEMHUS,
KPEMHHUEBOUW KUCJIOThI, CUJIMKATOB),
CIOCOOBI UX MOJyYSHUsI, IPUMECHEHHUE U
3HAYEHUE B IPUPOJIE U KU3HU YEIIOBEKA.
OOBSACHATh MPUUUHHO-CIICICTBEHHYIO
CBSI3b: CTPOCHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha IpUMepax
COCJIMHEHUH yTJIepoJia U KPEMHHUSI.
OmnpenensaTe KapOOHAT- U CUITUKAT-UOHBI
B pPacTBODE.

OOBSACHATH CYITHOCTD SKOJIOTHYECKUX
Mpo0JIeM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYXKAIOIIEH Ccpelie.
[TonTBepx)aaTh OCOOEHHOCTH COCTaBa
OPTraHWYECKHUX BEIIECTB TPUMEPAMU
MPOCTBIX COCAUHEHMH (METaH, ITaH,
ATUJIEH, alleTUJICH, TaHOJI, TIUIIEPUH,
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00 OpraHMYecKUX BEIIEeCTBaX KaK O
COCMHEHMSIX yriepona (MeTaH, ITaH,

YKCYCHAasi KHCIIOTa), B3aUMOCBS3b

HEOPraHUYECKUX COCAMHEHUN yriiepoa u
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STUJICH, alleTUJIEH, YTaHOJI, TIUIIEPUH,
YKCyCHasi KUCIIOTA).

[IpupoaHbIE HICTOYHUKU YTIIEBOAOPOIOB
(yroae, npupoHbIi ra3, HedTh),
NPOJYKTHI UX MepepaboTKu (OEH3MH), UX
pOJIb B OBITY U TIPOMBIIIJIEHHOCTH.
[TonsiTrie 0 OMOTOTUYECKH BAXKHBIX
BEIIIECTBAX: JXUPaX, O€IKax, yriIeBOgaX —
U UX POJIM B KU3HH YEJIOBEKA.
MarepuanbHO€ €IUHCTBO

OpraHUYECKUX U HEOPTraHUYECKUX
coenuHeHui. Kpemuuii, ero

dbu3nyueckre 1 XuMUYECKHUe CBOMCTBA,
MOJIYY€HHUE U IPUMEHEHUE.

CoenuHeHust KpEMHUS B MPUPOJIE.
OOGmue peAcTaBiIeHUS 00 OKCHIIS
kpemuus (IV) u kxpeMHHEBOM KUCIIOTE.
Cunukartpel, UX HCIOJIb30BaHUE B OBITY,
MEJIULIMHE, TPOMBIIUIEHHOCTH.
Baxuelme cTpouTebHblE MaTEPUAIIBL:
KepaMuKa, CTeKJI0, IIEMEHT, OETOH,
x)ene300eToH. [Ipo6iaembr 6e30macHOTro
UCIIOJIb30BAHUS CTPOUTENBHBIX
MaTepHuasoB B IOBCEIHEBHOMN HKU3ZHMU.

OpPraHNYECKUX BEIIECTB.
OnuceiBaTh poJTb OCITKOB, KUPOB U
YII€BOAOB B (PYHKIIMOHUPOBAHUU
YKUBBIX OPTaHU3MOB, COCTaB MPUPOTHBIX
HUCTOYHUKOB YTJICBOJIOPOIOB, KX POJb B
OBITY W POMBIIIICHHOCTH.

[TpoBOIUTEL BBIYMCICHUS TI0 YPABHCHHUSAM
XUMHYECKUX PEAKIIHH.

[TmaHMpoBaTh U OCYIIECTBIATh Ha
MIPAKTUKE XUMUYCCKUE IKCIICPUMEHTHI,
IIPOBOUTHL HAOJIOICHHUS, JIeJIaTh BBIBOIbI
MO pe3ysbTaTaM dKCIEPUMEHTA MPHU
MPOBEJIEHUU JTaOOPATOPHBIX OMBITOB U
MPAKTUYECKUX padoT.

CrnenmoBath npaBmiiaMm 0e€30macHON
paboThI B 1abopaTopun IMpHU
UCIOJIb30BaHUM XUMHYECKOU

MOCY/IbI U 000PYIOBaHUS.

Hcnonb30BaTh IPH BBHITTOTHEHUH
y4eOHBIX 3aIaHUI TEKCTHI

yueOHUKa, CIIPAaBOYHBIEC MATEPHAIIBI
(ITeproanaeckyro CUCTEMY XUMUYECKHAX
sanemenToB JI. . MenaeneeBa, Tabauily
pPacTBOPUMOCTH KHCIIOT, OCHOBaHUH U
coJiei B BOJIE, DIIEKTPOXUMUUYECKHUH PSiTT
HaIpPSKEHUH METaJIIOB)
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Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
Mogenu KpUCTaININYECKUX PEIIETOK

72



anmasa, rpadura, QyiepeHa.
O3HaKOMIIEHHE C MTPOLIECCOM aJCOpOLIUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIIEM U YyCTPOUCTBOM

IPOTUBOTA3a.

O3HakoMJIEHHE C IPOAYKLIHEH
CUJIMKATHOM MPOMBIIIIIEHHOCTH
(Bungeomarepuaibl: cUIUKAaTHAS
IIPOMBIIIIEHHOCTH ).

Mopenu MOJIEKYJT OpPraHuYECKHX

BCIHICCTB.

JlabopamopHulii onvim:
[Tonyyenue, cobupanue, pacriosHaBaHue

Y U3y4YEHHE CBOWCTB YIJIEKHCIIOTO rasa.
[IpoBenieHrEe KAUECTBEHHBIX PEAKIIMN Ha
KapOOHAT M CHUJIMKAT-UOHBI U M3YyYCHUE
MPU3HAKOB X MPOTCKAHUS.

IIpaxmuueckue pabombpi:

Ne 4. TlonmydyeHue yrieKuciaoro rasa,

V3y4YECHHUE €r0 CBOWCTB.

Ne 5. Pemienune skcriepruMeHTaIbHBIX
3a7a4 1o teMe «BaxxHeunmmue
HEMETAJIJIbI U UX COSTUHEHUSI
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Buiuucnenus: no ypaBHEHUSIM
XUMHUYECKUX pPEaKIUN

Hroro no pazneny

25
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Pa3znen 3. MeTa/uibl M UX COeIMHEHUSA

3.1 | O0mwme cBoMCTBA 4
METAJIOB

OO6m1as xapakTepuCTUKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU HX
nonoxeHnus B [lepuognueckont cucreme
XUMHYECKHUX JIEMEHTOB

J.1. MenneneeBa u CTpOCHUS aTOMOB.
Crpoenue MeramnoB. Mertaminueckas
CBSI3b U MeTaJUTn4YeCcKast
KpUCTAJNINYECKas PEeIIETKA.
DIEKTPOXUMUYECKUI P HANIPSKEHUI
MeTaioB. @U3NUecKue U XUMUYECKUE
cBoiicTBa MetajutoB. OOIIHE CIIOCOOBI
nosy4yeHus MetaiuioB. [lonsaTtue o
KOPPO3UHU METAJIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
Cnnasel (cTalb, 4yTr'yH,
JTIOpATTIOMUHUN, OPOH3a) U UX
PUMEHEHHE B OBITY U
IIPOMBIIJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3upl METAIIJIOB U CILIABOB.
N3yueHue pe3yabTaToB KOPPO3UHU
METaJI0B (BO3MOXKHO

PackppIBaTh CMBICT M3y4aeMbIX OHATUN
Y IPAUMCHSTH 3TH ITOHSATHUS IIPU
OIMCAHUU CBOMCTB BEIISCTB M MX
npeBpaiieHuid. OObACHATH 001IHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB
AJIEMEHTOBMETAIIOB U X COCAUHEHUM C
y4ETOM CTPOCHUS UX aTOMOB.
XapakTepu30BaTh CTPOCHHUE METAJLIOB,
oO1ue Pu3NUecKue U XUMUYECKUe
CBOMCTBAa METAJLJIOB.

XapakTepu30BaTh 00IIHE CITOCOOBI
MOJTyYEHHUS METAJJIOB.

OnuchIBaTh CIOCOOBI 3aIIUTH METAIJIOB
OT KOPPO3HUH.

CrnenmoBath npaBmiiaMm 6e€30macHON
paboTHI B 1aOOpaTOpUH MpHU
HCITOIb30BAHUN XUMUYECKOU ITOCYIbI U
000pya0BaHMUS.

[Tpou3BOIUTH BHIYUCICHUS TI0
YpaBHCHHUSIM XUMHUYECKUX PEAKITUH,
€CJIM OJIMH M3 PEarcHTOB COJICPKHUT
MIPUMECH.

YyacTBOBaTh B COBMECTHOM paboTe B

rape Wid rpymre.
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UCIOJIb30BaHUE BUIEOMATEPUATIOB).
JlabopamopHvie onvimei.:

O3HakomileHHe ¢ 00pa3laMu METAIJIOB U
CILIaBOB, UX (DU3NYECKUMU CBOWCTBAMHU.

Hcnonb30BaTh NpH BBITOJTHEHUH
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
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Bviuucnenus: 1o ypaBHEHUIM
XUMHYECKUX PEAKIIH, €Clu OJIUH U3
pPEareHToB COACPKUT MPUMECH

CIIPaBOYHBIE MaTEPHUAIIBI
(ITeproanueckyro CUCTEMY XUMUYECKUX
sanemenToB JI. 1. Menneneesa, Tabauiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEN B BOJIE, DJIEKTPOXUMHUUECKUM P
HAINpPsHKCHUH METaJJIOB)

3.2

Baxueimue
METAJLIBI U UX
COEIMHEHUS

16

[llemounHbIe METAJIbI: HOJI0XKEHHUE B
[Tepuoauyeckoit cucteMe XUMUYECKHUX
sanemenToB J[.U. MenaeneeBa, ctpoeHue
MX aTOMOB, HAXOXKJICHUE B IPUPO/IE.
dusnyeckre U XUMHUYECKHE CBOICTBA
(Ha mpumepe HaTpusl U Kanus). OKCHIBI
Y TUJPOKCHUIBI HATPUS U KaJs.
[IpruMeHeHue MEeT0YHBIX METATIIOB U UX
COE€IMHEHU.

[[lemrouHO3eMENBbHBIE METAJJIBI MArHUN U
KaJbLUMH: oJI0oKeHHE B [lepronnueckon
CHUCTEME XUMHYECKUX DJIEMEHTOB

J.1. MenneneeBa, CTpOEHHE UX aTOMOB,
HaxoXJeHUEe B rpupoje. Pusnyueckue u
XHMHUYECKHE CBOMCTBA MarHus 1
Kanblus. BaxxkHelme coefMHEHUS
KaJIbIUs (OKCU/I, TUPOKCH, COJIH).
JKEcTkoCTh BOJIBI M CITOCOORI €€
YCTpaHCHHUS.

AJNIOMUHUH: TIOJIOKEHUE

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOWMCTB 3JIEMEHTOBMETAINIOB
U UX COCMHEHH B rpynmnax ¢ y4éTom
CTPOCHUS UX aTOMOB. XapaKTepU30BaTh
bu3nUecKre 1 XMMUYECKUE CBOMCTBA
MPOCTHIX BEIECTB METAJUIOB U UX
COEIMHEHUN (OKCUAOB, TUIPOKCHUIOB,
coJieit), criocoObl UX MOTYUYEHUs,
NpUMEHEHUE ¥ 3HAaYCHUE B MPUPOJIC U
’KU3HU YEJIOBEKA. Y CTAaHABIMBATh
MPUYMHHO- CJIEJICTBEHHYIO CBSI3b:
CTPOEHHE BENIECTBA — CBOMCTBA —
IPUMEHEHUE — HA IPUMEPAX U3YIaeMBbIX
BeLIECTB. Pacro3HaBaTh ¢ MOMOIIBIO
KaueCTBEHHBIX PEAKIHMI HOHBI METAJIJIOB!
MarHus, Kajablus, allOMUHUS, [IUHKA,
xenesa (II) u xxenesa (I111), mequ (11).
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B [leproanyeckon cucreme XUMUUECKUX

Jloka3biBaTh aM(POTEpHBIN XapaKTep
OKCHJIOB ¥ TUAPOKCHUIOB aJIIOMUHUS U
LMHKA.
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aneMeHToB /.M. Menneneesa, crpoeHue
aToMa, HaXxOXKJICHUE B TIPUPO/IC.
Du3NYECKUE U XMMUYECKHE CBOMCTBA
amoMuHus. AMQoTepHbIe CBOMCTBA
OKCHJIa U TUJPOKCHUIA aTFOMUHUS.
Kenezo: nonoxenue B [lepronuueckoit
CHCTEME XUMHYCSCKUX dieMeHToB J[. 1.
MenneneeBa, CTpOCHHE aTOMa,
HaxXO0XJICHHE B TIpupojie. Pusndeckue u
XHMHUYECKHE CBOMCTBa Kene3a. OKCHBI,
ruApoKcuabl U comu xenesa (1) u
xenesa (IIT), ux cocras, CBOMCTBA U
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OCco0eHHOCTH B3aUMOJIEHCTBUS OKCHIA
KaJIbIMA ¥ HATPHUSI C BOJOH (BO3MOMKHO
HCIIOJIb30BAHUE BUACOMATEPHUATIOB).
OxpanuBaHue MJIaMeHd HOHAMU HaTpus,
KaJIMS U KaJablusl (BO3MOXKHO
HCIIOJIb30BaHUE BUICOMATEPUAIIOB)
HccnenoBanue CBONCTB KECTKOM BOJIbI.
[Ipouiecc ropeHus xemne3a B KUCI0POIe

IInaHupoBaTh U OCYILECTBIATL Ha
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOIIOACHUS, JIeTIaTh
BBIBOJIBI IO pe3yJbTaTaM IKCIIEPUMEHTA
IIpU MPOBEAECHUH JIa0OPATOPHBIX OIBITOB
U IPAKTUYECKUX padoT.

CnenoBatb npaBuiiaM 0€301acHOM
paboThI B J1aOpaTopuu IMpu
MCIOJIb30BaHUM XUMHUYECKOU

MOCYJIbI U 000PYyIOBaHUS.

[Tpou3BOAUTH BEIYUCICHUS TIO
XUMUYECKUM YPaBHEHUSM.

Y4acTBOBaTh B COBMECTHOMN

paboTe B mape Wiu rpyrmre.
BricTpanBaTh pa3BépHyThIC
MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM
Ha nHpopManuIo U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUATIOB, FPAMOTHO
WCIIOJIb30BATh U3YyUYCHHBIN TOHATUWHBIN
anmnapar Kypca XUuMuu
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(BO3MOKHO HCITOJIb30BAHUE
BUJIEOMATEPUAIIOB).
Jlabopamophule onvimei:

[IpoBeeHrEe KAaUECTBEHHBIX PEAKIIUN Ha
WOHBI (MarHus, KaJbIus, aJIFOMUHUS,
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1uHKa, kenesa (II) u xxenesa (111), menn
(IT), onucanue NpuU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanne ampoTepHBIX CBOMCTB
TUAPOKCHUIA ATFOMUHUS U THAPOKCHAA
IIMHKA.

Ilpaxmuueckue pabomul:

Ne 6. XKEcTKkoCTh BOABI 1 METOJILI €€
YCTpaHEHMUS.

Neo 7. Penienue s3kCiepuMEHTAIBHBIX
3a/1a4 1o TeMe «BakHeime MeTauibl U
UX COCTUHEHUS».

Bviuucnenus: no ypaBHeHUSIM
XUMHUYECKUX PEaKI U, €ClIi OOUH U3
pEeareHToB JjaH B U30bITKE WU

COAEPKUT MPUMECH; MACCOBOU 10U
BBIXOJ1a TIPOJAYKTA PEAKIINHU

Hroro no pazneny

20

Pa3znen 4. Xumus U oOKpyKaomas cpena
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4.1 | Xumus u 3 BemecTBa 1 Marepuaiibl B MOBCETHEBHON | XapaKTEPU30BATh POJIb XUMUN B
OKpy:karomias cpena YKW3HU YenoBeka. besonacHoe pa3IUYHBIX cepax AesITeILHOCTH
VCITOJIb30BAHUE BEIIECTB U XUMUYECKUX | JTIOJEH, OCHOBHBIE BEILECTBA U
peaxuuii B ObITy. IlepBas momois npu MaTepUabl, IPUMEHSEMBIE B KHU3HU
XUMHUUYCCKHUX OKOrax U OTpaBJICHUAX. COBPEMCHHOI'O Y€JIOBEKA.
XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOWEH | OOBACHATH YCIOBUS 6€30I1aCHOTO
cpelbl (IpeenbHas J0IyCTUMAas HUCIIO0JIb30BAHUS BEILIECTB U XUMHUUYECKUX
KOHLICHTPALMs BElEeCTB. Poslb XUMUU B | peakiiuil B OBITY.
pelIeHUH SKOJIOTHIECKUX MPOOIIeM. AHanU3UpOBATH U KPUTHYCCKH
Xumuueckuii ykcnepumenm: OIICHUBATh HH(POPMAITUIO O BJ'II/ISIHI/IIiI
Temoncmpayuu: MIPOMBIIIJIEHHOCTH, CEJILCKOTO XO3SIUCTBA,
Nsyuenue o0pas1oB MaTepuaoB Tpamciiopta PUI /Ip- Ha COCTOAHMC
(cTexy0, CIIaBbl METAIUIOB, TOJIMMEPHBIE OKPYAIOTICH CPCABL
MaTepHalIbl) YMeTh 0Ka3bIBaTh IIEPBYIO [IOMOIb IpU
XUMHAYECKHUX 0XKOTrax U OTPABJICHUSX.
[TpuHuMaTh yyacTue B 00CYyXKICHUH
po0JIeM XUMHUYECKON U IKOJIOTHUYECKOM
HaIIPABJIECHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TI0 TTpodIeMe U
IpeJIaraTb BO3MOKHBIE IIYTH €€
pelIeHus
Uroro no pazneny: 3
PesepBHOE Bpems 3
OBUIEE YHMCJIO HYACOB 68

I10 ITPOTPAMME
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