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PaGouass mporpamma mno ydeObHOMY TmpeaMery «Xumus» (0a30BbI YpPOBEHB)
(mpenMeTHas 06macTh «EcTecTBEHHO-HAYYHBIC MPEIMETHI» ) BKITIOYACT MOSCHUTEIHHYIO
3aIHCKY, COACpKaHUE OOYUCHMS, INIAHUPYEMbIE PE3yJIbTaThl OCBOSHUS MTPOTPAMMBI 110
XUMHUH, TEMATHUECKOE MJIAaHUPOBAHHUE.

[TosicHuTenpHas 3amucka OTpaXkaeT OOIIME IeIM M 3aJayd U3YUYCHUs] XUMUH,
XapaKTEPUCTUKY TICUXOJOTUUECKUX TMPEANOCHIIOK K €€ M3YYCHHIO O0ydYaroIMMHUCH,
MECTO B CTPYKType YYeOHOro IjlaHa, a TaKXe MOJAXOJbl K OTOOpY CcoJep KaHMs,
K ONPEICIICHUIO IAHUPYEMBIX Pe3yIbTaTOB.

Conepxanue OOydeHMsI PACKpBIBACT  COJIEpKATENIbHbIE JIMHUU, KOTOpPbIE
npeaiaratoTes sl 00s13aTeIbHOTO U3YYEHHUSI B KaXJOM Kjlacce Ha YpPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl.

[InanupyeMble pe3ysibTaTbl OCBOCHHUS IMPOTpaMMbl 1O XHUMHUHU BKIIOYAIOT
JUYHOCTHBIE, METAaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEpHOa OOYYCHHS HAa ypOBHE
OCHOBHOTO 001IIero 00pa3oBaHUs, a TAKKE MPEIMETHBIC TOCTIKCHHS O0ydYaroIIerocs
3a KaXKJIbIi TOJ] O0y4eHHUS.

INOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o XMMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa30BaHUsI COCTaBIICHA
Ha OCHOBe TpeOOBaHUN K pe3yiabTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTeIIbHOM
porpaMMbl  OCHOBHOTO o001iero oOpaszoBanusi, mnpencraBieHHbix B OI'OC 00O,
a TaKke Ha OCHOBE (QeaepalbHON paboueld MporpaMMbl BOCIUTAHUA U C YYETOM
KOHIICTIIIUMA TPENoJaBaHusl y4eOHOro mpeaMera «XuMHUS» B 00pa3oBaTeIbHBIX
opranu3anusax Poccuiickon denepanuu.

[Iporpamma nmo xuMum pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAUYECKONW MOMOIIH
YUUTEIIO B CO3/IaHUM paboueil MporpaMmbl 1o y4eOHOMY TTPEIMETY.

[Iporpamma o xumMuu Aa€T IpeacTaBiICHUE O LEJIIX, O0IIel cTpaTerun 00y4JeHus,
BOCIIUTAHUS W Pa3BUTHS OOydYAOIIMXCS CPEACTBAMU  y4eOHOTO TpeaMeTa,
yCTaHABIMBAET  O0s3aTeIbHOE  MPEAMETHOE  COJACpXKaHUE,  MPEeayCMaTpUBACT
pacnpeaeeHue ero no Kjiaccam U CTpPYKTYPUPOBAHUE MO pa3AeiiaM U TeMaM MporpaMMbl
[0 XUMHH, OIPEACISIET KOJIUYECTBEHHBIE W KAYECTBEHHbBIE XapaKTEPUCTUKH
COACPKaHUS, PEKOMEHIYEMYIO TOCIEIOBATEILHOCTh M3YUYCHHUSI XUMHU C YYETOM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JIOTMKH Yy4eOHOro IpoIriecca,
BO3PACTHBIX OCOOEHHOCTEH O0O0ydJaromuxcsi, OmpeaensieT BO3MOXKHOCTH TMPEIMETa
JUIS peayin3allui TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHON
nporpaMmMbl Ha YpOBHE OCHOBHOTO 001Iero oOpa3oBaHUs, a Takxke TpeOOBaHMI
K pe3yibTataM OOy4YeHUs XMMHUHU Ha YPOBHE IeJiel M3yYeHHs MPEaMETa M OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIESITEIbHOCTH 00y4YarolIerocsi o OCBOCHHUIO Y4EOHOIO
COZIEpKAHUSI.



3HaHMEe XHMMHHM CIYXXUT OCHOBOM [Isi  (OPMHUPOBAHMS  MHUPOBO33PEHUS
00y4aroIIerocs, ero MpeACTaBICHUH O MaTepHATLHOM €AMHCTBE MUPA, BAKHYIO POJIb
urparoT (QopmMupyemble XUMHUEH MpPENCTaBICHUS O B3aWMOMIPEBPAIICHUSIX OSHEPTUU
U 00 DBOJIOLMHM BEUIECTB B TMPUPOJE, O NYTIX PEIICHUS TJIOOAIbHBIX MPOoOIeM
YCTOMYMBOI'O PAa3BUTHs YEJIOBEYECTBA — CBIPHEBOM, DJHEPreTUUYECKOW, IHILNEBOM U
IKOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 31pPaBOOXPAHEHUSI.

N3yuenune xumunn:

CIIOCOOCTBYET pealiu3alliid BO3MOXHOCTEH IJisi camMopa3BUTHS U (HOPMHUPOBAHUS
KyJbTYPBI IUYHOCTH, €€ 0011el U HyHKIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHME MBIILICHUS M TBOPYECKUX CIOCOOHOCTEM
oOyyaroluxcs,  HaBBIKOB ~ HX  CaMOCTOSTENbHOM  Y4eOHOM  JesATENbHOCTH,
DKCIIEPUMEHTAJIBHBIX M HUCCJIENIOBATEIBCKUX  YMEHUH,  HEOOXOAMMBIX Kak B
MOBCE/IHEBHOM JKMU3HHU, TaK U B IPOPECCUOHATIBHON AESITEbHOCTH;

3HaKOMHT CO CHEIU(PUKON HAYYHOTO MBILIUICHHUS, 3aK/1a/IbIBAET OCHOBBI LIEIOCTHOTO
B3IJIla HAa EAMHCTBO IPUPOABI M YEIIOBEKA, SIBIIAETCS OTBETCTBEHHBIM 3TalloM
B (POPMUPOBAHUH €CTECTBEHHOHAYUYHOMN IPaMOTHOCTH 00y4arOIIUXCs;

croco0cTByeT (POPMUPOBAHUIO LIECHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B SKOJIOIMUYECKOE 0Opa3oBaHUE
oOy4Jaronmxcs.

JlanHbpie HampaBlieHWS B OOYYEHHMM XHUMHHM OO0ECIEYMBAIOTCS CHEIUpUKON
coJiepKaHusl yueOHOTo MpeAMeTa, KOTOPBIN SBJIAETCS MEAAarornyecky aganTHPOBaHHBIM
OTpakeHUueM 0a30BOIM HAYKH XUMHH Ha ONPEIETEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro o00pa3oBaHUs OPHEHTHPOBAH
Ha OCBOEHME OOYYAIOIIMMHUCS CHCTEMbl IMEPBOHAYAIBHBIX MOHSITHM XWMHH, OCHOB
HEOPTraHWYECKON XMMUHU U HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX MOHSITHI OpraHUYECcKOn
XUMUHU.

CtpykTypa colepXaHusi NporpaMMbl IO XUMUU CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 Noxoaa K €€ nzyueHnro. Conep:kaHue CKIIaIbIBAETCS U3 CUCTEMBI TIOHATHI
O XMMHMYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI IOHATUH O XMMHYECKOW PEaKLUU.
O06e 3T cUCTeMbl CTPYKTYPHO OPraHHU30BaHbl MO NPHUHIMIY MOCIEI0BATEIHHOIO
pPa3BUTHSI 3HAHHI HA OCHOBE TEOPETHUECKUX NPEACTABIECHUN PA3HOTO YPOBHSL:

ATOMHOMOJIEKYJISIPHOTO YUYEHMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

[Tepnomnueckoro 3akona /{.11. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

YYEHUS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

MpeICTaBICHU 00 3JEKTPOIUTUUECKOMN TUCCOLMAIIMH BEILIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MTOTYYEHHBIX U
OCMBICJIEHHBIX (paKTOB, Pa3BUBAIOTCS MOCIEIOBATENHFHO OT OJHOTO YPOBHS K JPYroMmy,
BBIMOJHAS (YHKIIMM OOBACHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS H
BO3MOKHOCTEN NPAKTUYECKOTO IPUMEHEHHS U TOJIYYEHUS U3y4aEMbIX BEIIECTB.



OcBoeHue MporpaMMbl MO XUMHUHM CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS
O XMMHYECKOW COCTABIISIOIIEW HAy4YHOW KapTUHBI MHpPAa B JIOTHKE €€ CUCTEMHOU
IIPUPOJIBI, IEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HAHU B HAYKE.
N3yyeHne XuMuu MPOUCXOAUT C MIPUBJICUCHUEM 3HAHUN U3 paHee U3yUYCHHbBIX YUEOHBIX
npeaMeToB: «Okpyxaromui Mup», «buonorus. 5—7 knacce» 1 «Pu3nKa. 7 Kiiacey.

[Ipu M3y4yeHUU XUMUU MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUN OCHOB XHUMHUYECKOM
HAyKW Kak O0O0JIaCTU COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUYECKON J1eATebHOCTH
YelloBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOW KyJNbTYpbl. 3ajgada ydeOHOTro
IpeaMeTa COCTOMT B (DOPMUPOBAHMU CUCTEMBl XUMHUYECKMX 3HAHUN — BaKHEUIIHUX
($akTOB, TMOHATHUN, 3aKOHOB U TEOPETUYECKUX TMOJOKEHHUM, MOCTYMHBIX 0000IIeHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKd, B NMPUOOUICHUHM K HAay4YHBIM METOAAM
NO3HAHUS IMpPU M3YUYEHUU BEIIECTB M XHMUYECKUX pEaKIHid, B (HOpMHpPOBaAHUH U
pPa3BUTHM [IO3HABATENIbHBIX YMEHUM M UX MPUMEHEHUU B Y4EOHO-IIO3HABATEIBHOW U
y4e0OHO-UCCIIE0BATENbCKOM AEATEIbHOCTH, OCBOEHUH MpaBui 0€3011acCHOro 0OpaIieHus
C BEILIECTBAMU B IMIOBCEAHEBHON KU3HU.

[Ipy u3yyeHUM XUMHUHM Ha YpPOBHE OCHOBHOIO OOIIEro OOpa30BaHUs Ba)KHOE
3Ha4YeHHUE NMPUOOPENU TAKUE LU, KaK:

(dopmHpoBaHue VMHTEJJIEKTYJIBHO pa3BUTON JIMYHOCTH, rOTOBOM K
caM000pa30BaHUI0, COTPYIHHYECTBY, CAMOCTOSTEIbHOMY TMPUHATHIO PEUICHU,
CHOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

HAIMPaBJICHHOCTh OOyYEHMs] Ha CHCTEMATHYECKOE MPUOOIICHHE OOYJaroIIXCs
K CaMOCTOATEJIBHON ITO3HABATEJIbHOM JEATEIbHOCTH, HAyYHBIM METOJaM II03HAHMS,
(bopMHPYIOLIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obecrieyeHue yciIoBHUi, CHOCOOCTBYIOIIMX MPUOOPETEHHUIO O0YHAIOIIUMHUCS OTIbITa
pa3HOOOpa3HON JAESATENbHOCTH, IO3HAHUS W CaMOINO3HAHMS, KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIIHI ), UMEIOLINX YHUBEPCATbHOE 3HAUCHHE ISl Pa3JIMYHBIX BUJIOB
NeATEIbHOCTH;

dbopmupoBanue o01e (QyHKIIMOHATLHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH,
B TOM YHCJIe YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOIEr0o MUPA, UCHIOIB3YS
3HAHMUS U ONBIT, MOJYYECHHbIE MPU W3YYEHUU XHUMHH, TPUMEHATH UX MPU pPELICHUU
npo0seM B TOBCEAHEBHOM KU3HU U TPYAOBOMN AESATEIBHOCTH;

dopMupoBanre y oOOydaroluXxcsi TYMaHUCTHUYECKUX OTHOIICHUH, MOHMMAaHUS
LHEHHOCTH XUMHUYECKUX 3HAHUU [JIs1 BBIPAOOTKH HKOJOTHYECKU I1eJecO00pa3HOro
NOBE/ICHUS B OBITY U TPYJOBOM AEATEIHLHOCTU B LESX COXPAHEHUSI CBOETO 3710POBbs U
OKPYKAIOIIEW IPUPOJHOU CPELBIL;

pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOII U
CaMOBOCIUTAHUIO Ha OCHOBE YCBOEHUS OOIIEUETOBEYECKUX IIEHHOCTEW, TOTOBHOCTU K
OCO3HAaHHOMY BbIOOPY NMPpOGUIIs U HAPABICHHOCTH AAJIbHEHUIIIEr0 00yUYeHUSI.

OO1iee 4nucIO YacoB, PEKOMEHIOBAHHBIX ISl M3y4yeHUs Xumuu, — 136 vacos:
B 8 KJ1acce — 68 yacoB (2 yaca B HeJlen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



JUig Kax10ro Kiacca NpeayCMOTPEHO pe3epBHOE YUeOHOE BpeMs, KOTOPOE MOYKET
OBITh MCMIOJIF30BAHO YUYaCTHUKAMU 00pa30BaTEIHLHOTO MpoIlecca B LENAX (POPMUPOBAHUS
BapUATHUBHOMN COCTABIIAIONICH COIEpKAHUSI KOHKPETHOM paboueit mporpamMmel. [Ipu aTom
oOsi3arenbHas (MHBapUaHTHAs) 4YacTb COACpPXKAHUS MpeIMETa, YCTaHOBJIEHHAs
npUMepHO paboyeil MporpaMMoi, U BpeMsi, OTBOJUMOE Ha €€ N3yUeHHE, JOJKHBI ObITh
COXPaHEHBI MTOJHOCTHIO.



COJEP KXAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHbIE XMMHYECKHE MOHATHS

[Ipeamet xumun. Posib XuMHUM B ’KU3HU YeJoBeKa. XUMHS B cUcTeMe Hayk. Tena u
BemecTBa. Ou3ndeckrue CBOMCTBA BEIIECTB. ATperaTHOe COCTOsTHUE BemecTB. [lonsaTre
0 MeTojax Mo3HaHusA B XxuMuU. Yucteie BemectBa u cMecu. CrocoObl paznereHus
cMecei.

ATOMBI ¥ MOJIEKYJIbI. XUMHUYECKHE MIeMEHTHI. CUMBOJIBI XUMUYECKUX DJIEMEHTOB.
[IpocThie 1 CIOXKHBIC BemeCcTBa. ATOMHO-MOJICKYJIIPHOE YICHHE.

Xumuueckas ¢dopMyna. BaleHTHOCTh aTOMOB XWMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcuTeNbHash aromMHas Macca. OTHOCUTEIbHas
MOJIEKYJIsIipHasi Macca. MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUH.

KonuyectBo BemectBa. Moib. MosnsipHas Macca. B3auMocCBsi3b KOJIMYECTBA, MACChl
U 4YHUClIa CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacdy€Tsl mo ¢dopmyiaaM XUMUYECKUX
COCTMHEHU.

duznyueckre U XUMUYECKHE SIBJICHUS. XUMUYECKast peakius U e€ mpu3Haku. 3aKoH
COXpaHEHHUSI MacChl BEMIECTB. XUMUYECKHE ypaBHEHH. Kiaccupukanus XUMUIECKAX
peakiuil (CoeIMHEHUs, Pa3JIOKEHHUsI, 3aMEILCHHs], OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOW TMOCYJOH, MpaBuiaMud paldOThl B JabopaTtopuu u
npuémMamMu oOpaiieHuss ¢ J1abopaTOpHBIM OOOpPYJOBaHUEM, H3YYEHHUE M OIHUCAHUE
(bu3nYecKX CBOMCTB 0Opa3IOB HEOPTaHMUECKUX BEIIECTB, HAOMIOACHUE (PU3UUECKUX
(n1aBrieHHE BOCKA, TassHUE JIbJa, paCTUpPaHUE caxapa B CTYIIKE, KATIEHUE U KOHACHC Al
BOAbI) M XUMHYECKUX (TOpEeHHE CBeYM, TMPOKAIMBAHHE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KUCIJIOTOM) SIBICHUN, HAOJIIOICHHE W ONHUCAaHUE MPU3HAKOB
MPOTEKAHHUS] XMMHUYECKUX peaKui (pa3oKEeHHe caxapa, B3auMOJICHCTBUE CEpHOM
KHUCIIOTBI € XJIopujoM Oapus, pasznoxenue ruapokcuna meau (II) mpum HarpeBanum,
B3aMMOJICHCTBHE Kene3a ¢ pactBopoM conu menu (II), nzydenne cnocoOoB pa3aeneHus
cMecedl (C TIOMONIBI0 MarHuTa, (UILTPOBAHWE, BHIAPUBAHUE, TUCTUIUIAIINS,
xpomaTorpadusi), IpOBEJACHUE OYUCTKUA MOBAPEHHOM COJIM, HAOMIOJCHUE U ONHUCAHUE
pEe3yJAbTAaTOB MPOBEACHUSA OMbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MaccChl,
co3JaHue Mojieeil MoJieKy (IIapOCTEP)KHEBBIX ).

BaskHeiinue npeacTaBuTe/ Il HEOPraHUYeCKUX BelleCTB

Bo3znyx — cMech razos. CoctaB Bo3yxa. Kuciopos — 351eMEHT U TpOCTOE BELIECTBO.
HaxoxneHue kuciopoja B npupoze, (Gu3nueckue U XMMUYECKUE CBOMCTBA (peakuuu
ropenusi). Oxcunpl. Ilpumenenue xucnopoga. CrnocoObl MONyYeHHS KHUCIOPOJa B
nabopaTopun M npombinieHHOCTH. KpyroBopor kwuciopoga B npupoxae. O30H —
AJIJIOTPOIIHAsA MOAU(DUKALIMS KUCIOPOAA.



TernoBoit 3 (heKT XMMHUYECKON peakluy, TePMOXUMHUYECKHUE YpaBHEHUS, DK30-
U DHIOTEPMUYECKHE pEAKUUU. TOIIMBO: yrojdb W METAaH. 3arpsi3HEHUE BO3/1yXa,
yCWJIEHHE MMApHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT m mpocroe BemecTtBo. HaxoxkneHne Bomopona B IIpUpPOIE,
bu3nUeckue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI moaydeHus. Kucnorel u
COJIN.

MosipHbIii 00BEM Ta30B. PacuéThl Mo XMMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BoAbl. Boxa kak pactBopurens. PactBopsl. Haceiuennsie n
HEHACBIILCHHBIE PacTBOPHI. PACTBOPUMOCTE BelecTB B BOJie. MaccoBas 1015 BELIECTBA
B pacTBOpe. XUMHUECKHUE CBOMCTBA BoAbl. OcHOBaHUs. Ponp pacTBOpoB B mpupoe U
B JKM3HH 4eJIOBeKa. KpyroBopoT Bobl B IpUpoe. 3arps3HEHHUE MPUPOIHBIX BOA. OXpaHa
Y OYMCTKA NMPUPOJHBIX BOJ.

Knaccupukauuss Heopranuueckux coenuHeHuil. Oxcuapl.  Knaccudukanus
OKCHU/IOB: cosieo0pa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HeconeoOpasyomue. Homenknarypa okcuaoB. @u3zndyeckue U XUMUYECKUE CBOMCTBa
OoKkcua0B. [lonydeHue OKCuI0B.

OcHoBanus. Knaccudukanus ocHOBaHUM: MIETOYH U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknatypa ocHoBaHuil. @POU3MYECKME M XUMHYECKHME CBOMCTBA OCHOBAHMIA.
[Tomyyenne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknatypa kucinor. Pusznyeckue u
XAMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOCcTH MeTaiuioB H.H. bekerora. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coneil. @u3nyeckrue U1 XMMUYECKUE CBOMCTBA COJIEH.
[lonmyueHue cosen.

['eneTnueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COEAMHEHUM.

Xumuueckuii skcnepumenm:

KaueCTBEHHOE OIpeAeICHUE COJACPKaHUS KHUCIOpPOJa B BO3MyXe, MOJy4YCHUE,
coOupaHue, pacrmo3HaBaHWE U W3YyUYEHHE CBOWCTB KHUCIOpOAa, HAOII0/IeHUE
B3aMMO/ICHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BOSHUKHOBEHUS W MPEKpalieHus
ropenusi (Tokapa), O3HAKOMJICHHE C OOpas3llaMu OKCHIOB M OIMCAHWE WX CBOWCTB,
MOJIy4eHHE, COOMpaHue, pacrlo3HaBaHWE M M3YYCHHE CBOMCTB BOJOpoja (TOpeHHe),
B3auMoJielicTBue Bojgopoaa ¢ okcugom wmeau (II) (Bo3MOXXHO UCIONIB30BaHUE
BUJICOMATEPHAIIOB), HAOI0IeHIE 00pa3II0B BEUIECTB KOJIMYECTBOM 1 MOJIb, HCCIIeI0BaHUE
OCOOCHHOCTEHM PacTBOPEHHUS BEIIECTB C Pa3IMUYHON PACTBOPUMOCTHIO, TPUTOTOBIICHHE
PacCTBOPOB C OIPEIEIEHHON MAaCCOBOW JI0JIEH PACTBOPEHHOTO BEILIECTBA, B3AUMOICVCTBUE
BOJbl C MeTaulaMu (HaTpueM U KajibllueM) (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEJOBaHUE OOpa3llOB HEOPTraHWYECKUX BEUIECTB PAa3IUUHBIX
KJIACCOB, HAOII0/IEHE U3MEHEHUSI OKPACKU MHANKATOPOB B PACTBOPAX KUCJIOT U IIEJI0YEH,
u3ydeHue B3aumojercTBus okcuaa meau (l1) ¢ pacTBopoM cepHOM KHUCIOTBI, KUCIOT
C MeTajUlaMH, peaklUuid HeWTpalu3aluu, MOJTyYEeHUE HEpPacTBOPUMBIX OCHOBAHUH,



BBITECHEHHUE OJTHOTO METAJIA IPYTUM U3 pacTBOpa COJIM, PEIIEHUE YKCIIEPUMEHTAIIBHBIX
3a/1a4 1o teMe «BaxkHenmme Kiraccbl HEOPraHMYECKUX COEAMHEHUI.

Iepuoanuyecknit 3akoH u Ilepuoguyeckass cucreMa XHMHYECKHMX 3JJIEMEHTOB
JA.A. MenpgeneeBa. CrtpoeHue aToMoB. XuMHYecKasi CBA3b. OKHCIHUTEIBLHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUN

[lepBble MOMBITKH KJIACCU(DUKAIIMU XUMUYECKUX 3eMeHTOB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIC U MIEIIOYHO3EMENbHBIE METAJUIbI, TAJIOT€HbI, UHEPTHBIC
rasbl). DIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCUIBI.

Ilepuonnueckuit 3akoH. Ilepuonnueckass cucTeMa XHUMHUYECKHX DJEMEHTOB
J.N. Menneneera. KopoTkonepuoanas u nnuHHonepuoaHas dopmel [leproanueckoit
cucreMbl xuMuueckux 35eMeHToB J[.M. Menneneesa. [leproap! u rpynmnsl. @U3ndecKuii
CMBICJI IIOPAIKOBOTO HOMEpa, HOMEPOB NIEPUOJIA U IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oromsl. DOnekTpoHsl. CTpoeHHe
AJIEKTPOHHBIX 000JI0UueK aTOMOB MepBbIX 20 XuMHUUeCcKUX 31eMeHTOB [lepuonnyeckoi
cucrembl .M. Menneneea. XapakTEpUCTUKA XHWMHYECKOTO JJIEMEHTA II0 €ro
nonoxkennto B [lepnoanueckoit cucreme [I.1. Menneneena.

3aKOHOMEpPHOCTM H3MEHEHMS paguyca aTOMOB XHMHMYECKHX DJEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMBl XUMHUYECKUX
3JIEMEHTOB ISl Pa3BUTUS HayKU U NpakTuku. /.M. MeneneeB — yu€HbIN U TpaKIaHUH.

Xumnueckass  cBsi3b.  KoBajeHTHass  (mossipHasi M HENOJsIpHAsi)  CBA3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX JJIEMEHTOB. MIOHHAas CBS3b.

Crenenb okucneHusi. OKHCIUTEILHOBOCCTAHOBUTENbHBIE peakuuu. [Iponeccs
OKHCJICHHSI U BOCCTAaHOBJIEHNsI. OKHUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuil IKCnepumenm:

u3yyeHue oO0pa3loB BELIECTB METAUIOB W HEMETaUIOB, B3aUMOJICUCTBUE
TUAPOKCUIA IIMHKAa C pacTBOpaMU KHUCJIOT M IIeJioYed, MPOBEIACHUE OIbITOB,
WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakluil (TopeHue,
peaKIuy pasyioKeHUs, COSTUHECHHUS).

Meoicnpeomemmuvie cesa3u

Peanuzanust MeXNpeAMETHBIX CBSI3€H MpU HM3YYEHHMM XUMHM B 8 Kjacce
OCYILECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHITUH, TaK
Y TIOHATUH, SIBIAIOIIMXCS CUCTEMHBIMH [JIl OTAEJIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOIO ITMKJIA.

OO61ue ecTecCTBEeHHOHAYUHbIC TIOHSATUS: HAYYHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaNMW3, CHWHTE3, KiIacCHU(pUKAIMs, TMEePUOIUIHOCTh, HAOIIOJACHUE, OSKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Martepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUZ, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, AJIEKTPUYECKUI 3apsl, BEIIECTBO, TEJIO, 00BEM,



arperaTHoe COCTOSTHHE BEIECTBA, a3, (PM3MUECKUE BEIUYUHBI, STUHUIIBI U3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE37161, COJHIIE.

buonorus: horocunTes, AbIxanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPATBI, TOPHBIC MOPOJIBI, MOJE3HBIE
MCKOIIaeMbI€, TOTIJIMBO, BOJHBIC PECYPCHI.

9 KVIACC

BemecTBo M1 XMMHYeCKas peakuus

Ilepuonumueckuit 3akoH. Ilepuonnueckas cucTeMa XHUMUYECKHX DJIEMEHTOB
JA.N. Menneneea. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOWCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, KAJMs, KAJIbLHSA U UX COCAUHEHUMU
B COOTBETCTBUHU C IIOJIOKEHUEM dJIEMEHTOB B Ileproanyeckoil cucteMe U CTpPOCHUEM UX
aTOMOB.

Crpoenue BeniecTBa: BUJIbl XUMHUYECKON CBSI3U. THIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOWCTB BEHIECTBA OT THIIA KPUCTALIMYECKOW pPEMETKHM W BUAA
XAMHUYECKOM CBSI3H.

Knaccudukanys u HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCAIINXCSA K PAa3IMYHBIM KJIACCAM HEOPTaHUYECKUX COCITMHEHUH,
IEHETUYEeCKas CBS3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMUYECKHMX pEaKLHMl IO pa3IMYHbIM MpU3HAKaM (IO YUCITY
U COCTaBy YYACTBYIOIIMX B pEAKIMH BEHIECTB, MO TEIIOBOMY 3((deKTy, Mo
U3MEHEHHUIO CTENEHEH OKHUCIICHHUS XUMHUYECKHX D3JEMEHTOB, MO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIAOTEPMUYECKHE PEAKUUHU, TEPMOXUMHUUYECKUE
YpaBHEHUSI.

[TonsitTue O CKOpOCTHM XUMHUYECKOW peaknuu. [loHsitue 00 00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOrE€HHBIX U TEeTePOTreHHBIX
peakuusix. [lomstue o karanuze. IloHsTHE O XMMHUYECKOM  PaBHOBECHM.
@akTOphl, BAUSAIOIIME HA CKOPOCTh XUMUYECKON PEAKLUU U IOJO0KEHUE XUMHUECKOTO
paBHOBECHS.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPAaBHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUHN C UCTIOJIBb30BAHMEM METO/IA AIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOUMALMU. IJIEKTPOJUTBI U HEIIEKTPOJIUTHI.
Katnonbl, aHuoHbl. MexaHW3M JUCCOLMALUM BEIIECTB C PA3JAYHBIMU BUJIAMHU
XUMHU4ecKkoi cBsi3u. CteneHp Auccouranuu. CUiIbHbBIE U C1a0bIe 3JIEKTPOJIUTHI.

Peakiuu moHHOro oOmeHa. YCIOBUS MPOTEKaHUS pPEAKIUHA HMOHHOro OOMeHa,
IIOJIHBIE U COKpAIIEHHbIE HOHHBIE YpaBHEHU peakiuil. CBOMCTBA KUCIOT, OCHOBAaHUM U
COJIEHl B CBETE MPEJCTABIECHUN 00 3JIEKTPOIMTHUECKOW Auccoumanuu. KauecTBeHHbIE
peakiuu Ha noHsl. [lonsaTue o ruaponuse conen.
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Xumuueckuii IKCnepumeHm:

O3HAKOMJICHHE C MOJCISAMH KPHUCTAIUIMYECKUX PEIIETOK HEOPraHMYeCKHUX
BEIIIECTB — METAJUIOB M HEMETAIOB (TpaduTa M aiMasa), CI0KHBIX BEIIECTB (XJopuaa
HATpUs), UCCIICIOBAHNE 3aBUCHMOCTH CKOPOCTH XUMUYECKOW PEAKIIMH OT BO3JCHCTBHSI
pasnUYHBIX (PAKTOPOB, HCCIEMOBAHUE DSIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
mpoliecca TUCCOIUAIIN KUCIOT, IIEI0Ye M coyield (BO3MOKHO HCITOJIb30BAHUE BHJICO
MaTEepUajoB), IPOBEJCHUE OIBITOB, MILTFOCTPUPYIONINX MPU3HAKU MTPOTEKAHUS PEaKIINi
MOHHOTO 0OMeHa (00pa3oBaHUE OCAAKa, BBIJICICHHUE Ta3a, 00pa30BaHKUE BOJIBI), OMBITOB,
WUTIOCTPUPYIONTUX TPUMEPH OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEaKIuii (TrOpeHue,
peaKkiMu PpaslioKEHUs, COCAMHCHHUS), PAClO3HaBaHHE HEOPTaHWUYECKUX BEIIECTB C
MTOMOIIBIO KAYECTBEHHBIX PEaKIIUi HAa HOHBI, PEIICHUE SKCTICPUMEHTAIBHBIX 3a/1a4.

HeMmeTassibl U X cOeIMHEHUSA

OO6m1as xapakTeprcThKa raJoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepPHBIC
crenieHu okuciienus. CtpoeHue u GU3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB — IAJIOTCHOB.
XYUMHUYECKME CBOMCTBA Ha MpUMEpe XJopa (B3aMMOJEWCTBHE C METaJUlaMH,
HEMeTaJuIaMH, IeiaouaMu). XiopoBoopo. ColisiHas KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NOJIy4eHHe, IpUMEeHEeHHe. J(elicTBUe XJIOpa M XJIOPOBOAOPO/Ia Ha OPTaHU3M YEJIOBEKa.
Baxueimme x10puabl 1 UX HAX0KICHUE B IPUPOJE.

O6mmas xapaktepuctuka 351eMeHTOB VIA-rpytibl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (U3UYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB — KHUCIIOPOJa U Cepbl. AJUIOTPOINHBIE MOAU(PUKAIMK KUCIOPOAA M CEPBHI.

Xumuueckue cBoicTBa cepbl. CepoBOIOPOA, CTPOEHUE, (PU3NUECKHE U XUMHUYECKHE
cBoMCcTBAa. OKCHIIBI CEPBI KAK MPEACTABUTEIN KUCIOTHBIX OKCHUIIOB. CepHasl KUCIIOTa,
bu3nUecKkue U XMMHUYECKUE CBOMCTBa (00IME Kak MpeJACTaBUTENs Kilacca KUCIOT U
cnenuuyeckre). XuMUYECKHUE PEaKLnu, JIEKAIIHe B OCHOBE MPOMBIIIJIEHHOTO crioco0a
NOJIyYeHHUs cepHOU KHUCIOThI. [IpruMeHenue cepHoil KucinoThl. CoMu CEpHOM KUCIOTBHI,
KayeCTBEHHasi peakius Ha cyinbdar-uoH. HaxoxneHnwe ceppl u e€ coeaMHEHUIN
B INpUpoJie. XUMHUUYECKOE 3arps3HEHUE OKPY>KAIOIIEH Cpelbl COCTUHEHUSMH CEpPbl
(KMCTIOTHBIE TOK/IN, 3aTPS3HEHUE BO3/TyXa i BOJOEMOB), CITOCOOBI €T0 MPEI0TBPAIIICHHUS.
OO61as xapakTepucTika 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIC CTENIEHU OKUCICHUS. A30T, paclipocTpaHeHUE B IPUPOE, PU3NIECKUE U
XUMUYecKue cBoiicTBa. KpyroBopoT azora B mpupoje. AMMHaK, ero gpusnyeckue u
XUMHUYECKHE CBOMCTBA, MOJydYeHHE U NpuMeHeHue. Conu aMMOHUS, UX (U3NYECKUe
U XUMHUYECKHE CBOWCTBA, MpuMeHeHHne. KauecTBeHHasi peakiys Ha MOHbI aMMOHMSI.
A3oTHas KHCIOTa, €€ Mojy4yeHue, PU3nyeckrue U XMMUYECKHe CBOMCTBA (0OmIMe Kak
MpeACTaBUTEINS Kilacca KUCIOT U cnerduyeckue). Mcnoib3oBaHne HUTPATOB U COJIEH
AaMMOHHMST B KA4eCTBE MHUHEPAIBHBIX YAOOpEeHM. XWMHUYECKOE 3arps3HEHHE
OKpYXalollel cpe/ibl COeIMHEHUSIMH a30Ta (KUCJIOTHBIE JT0K/IU, 3arpsi3HEHUE BO3/1yXa,
MOYBBI U BOJIOEMOB). Docdop, amtoTpornubie Mmoaudukanuu Gocdopa, pusnyeckue u
xumuueckue cBorictBa. Oxcua docdopa (V) u dochopHas kuciaora, (Gpu3UUESCKHES
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U XUMHUYECKHE CBOMCTBa, moiydyeHue. Kcnonb3oBanue ¢ochatoB B KauecTBe
MUHEPAJIbHBIX yI00pEHUH.

Ob6mas xapakTepuctuka 3eMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHbIE CTENEHW OKHUCIECHHS. YTIIEpOJ, aJUIOTPONHbIE  MOAU(UKALIIH,
pacmpocTpaHeHue B MpuUpoje, (PU3MUECKHEe U XUMHUYECKHE CBOWCTBa. AacopOrus.
Kpyrosopor yriepoaa B npupoje. OKCUAbl yriiepoaa, uX (pU3H4EeCKUe U XUMUYECKUE
CBOICTBA, JICHCTBUE HA KUBbIC OPraHU3MBbI, TIOJyYeHHE U IPUMEHEHUE. JKOJIOTUYECKUE
npobiieMbl, cBsi3aHHBIE ¢ okcuaoM yriepona (IV), rumoresa rimo0aabHOTO MOTETICHUS
KJIMMaTa, MapHUKOBBIA 3(PdeKT. YTronpHas KUCIOTa W €€ conM, MX (U3HYECKUE U
XUMHUYECKHE CBOMCTBA, TIOJydeHHe U puMeHeHue. KauecTBeHHas peakiys Ha kKapOoHaT-
noHbl. Vcnionp3oBaHue kKapOOHATOB B OBITY, MEAUIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHayanbHblE MOHATHS 00 OPraHMYECKHUX BEILECTBAX KAK O COEAMHEHHUAX
yriaepoja (MeTaH, 3TaH, 3TWIEH, aleTUJIEeH, 3TaHOJI, TJIMLEPUH, YKCYCHas KHUCJIOTA).
[TpupoHbIe HICTOYHUKH YTIIEBOJIOPOJOB (YroJib, MPUPOIHBIN Ta3, HEDTh), TPOTYKTHI UX
nepepaboTku (OCH3UH), UX POJIb B OBITY U TPOMBINLICHHOCTH. [IoHsATHE O OMOIOrHYeCKH
BA)KHBIX BEIIECTBAX: *XKUpaxX, OelKax, yriieBoJax — U HUX POJIM B KU3HU YEJIOBEKa.
MarepuaibHOE €AMHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COCITMHEHHM.

Kpemnuii, ero pusnueckue U XMMUYECKHE CBOICTBA, MOJIYYEHUE U MPUMEHEHUE.
Coenunenust kpeMHus B npupoje. O6mue npenacrasieHuss 06 okcuae kpemuaus (IV) u
KpeMHHUeBOW Kucnore. CUIIMKAThI, UX HCIOJb30BaHUWE B OBITY, B MPOMBIIUIEHHOCTH.
BakHeiilline CTpOUTENbHbIE MaTepHalbl: KEepaMHKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobreMbl Ge30MmacHOTO MCIOJIb30BAaHUSI CTPOUTENIBHBIX MaTepuajoB
B MOBCEIHEBHOW JKU3HMU.

Xumuueckuil IKCnepumenm:

U3yuyeHue o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCIIOTHI,
MIPOBEICHUE KAaYE€CTBEHHBIX PEAKUUN Ha XJOPUI-UOHBI U HAOIIOJIEHHE MPU3HAKOB HMX
MPOTEKaHMs, OMbIThI, OTpaXxarolue GU3NIeCKue U XUMUUECKHE CBOMCTBA rajJOreHOB U
UX COEAUHEHUN (BO3MOXKHO MCIOJIb30BAaHUE BHUACOMATEPUATIOB), O3HAKOMJIEHUE C
oOpasiiaMy XJOpHUJIOB (TalOTEHUIOB), O3HAKOMJICHHME C oOpasllamMu cepbl u eé
COEMHEHUSIMH (BO3MOKHO MCIOJIb30BaHUE BUECOMATEPHANIOB), HAOIIOACHHUE Mpoliecca
OoOyTIIMBaHMS caxapa MOJl IeWCTBUEM KOHIICHTPUPOBAHHOM CEPHON KUCIIOTHI, U3yUCHUE
XUMHUYECKUX CBOMCTB pa30aBJICHHON CEpPHOW KHUCIIOTHI, MPOBEIECHUE KaueCTBEHHOU
peakuu Ha cynb(daT-MoH U HaOIOJCHHE MpU3HaKa €€ MPOTEKaHUs, O03HAKOMJICHHE
c (¢u3MYEeCKUMHU CBOMCTBAMHM a30Ta, Qocpopa © HUX COEAUHEHHH (BO3MOXKHO
WCIIOJIb30BAaHUE BUACOMATEPUAJIOB), oOpa3liaMHu a30THBIX U (POCPOPHBIX yTOOpEHUIA,
noJilyuyeHue, coOMpaHue, paclo3HaBaHUEe U M3YyYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KAueCTBEHHBIX PEaKIMi HAa MOH aMMOHHUS U QocaT-MOH U U3yUYEHUE MPU3HAKOB HX
IIPOTEKAHMS, B3aWMOJCHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI C MEABIO
(BO3MOXXHO HCMOJB30BAHUE BUICOMATEPUATIOB), U3YUEHUE MOJENICH KPUCTAIUTMYECKUX
peméTok anmasa, rpadura, QyisiepeHa, 03HAKOMIIEHHE C TIPOLECCOM acopOLuu
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pPacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM VYIIIEM M YCTPOMCTBOM MPOTHUBOrasa,
MoJlyuYeHue, COOMpaHUe, pACIO3HABAHME W H3yUYEHUE CBOWCTB YIJIEKUCIOIO Tasa,
NpOBEJCHNE KAYeCTBEHHBIX pEakiuii Ha KapOOHAT W CHUJIMKAT-UOHBI U H3yUCHHUE
NPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMJIEHME C  TPOAYKIMEH  CUIIMKATHON
MPOMBIIIJICHHOCTH, pEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «Baxueimue
HEMETaJUIbl U UX COCAUHECHUS.

MeTaJiibl M HX COeIMHEHUSA

OO01ast XxapakTepUCTUKAa XUMHUYECKHX 3JIEMEHTOB — METAJVIOB HA OCHOBAaHUM HX

nonokenus B Ilepuogmueckon cucreme xumudeckux syemeHToB .M. Menneneesa u

cTpoeHusi atoMoB. CTpoeHHE MeETaioB. MeTainueckas CBA3b U METaJUIMYecKas
KPUCTAJUIMYECKAsA PEHIETKA. OJIEKTPOXUMUYECKANA PAJ  HANPSDKEHUM  METAJUIOB.
dusznyeckue 1 XuMUYeCcKue cBoiicTBa MeTayioB. O01IHe c1ocOOb TOTYUYEHHUS METAIIJIOB.
[ToHsiTHE O KOPPO3UU METAILIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBbl
(cTainp, 4yryH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBILIIIEHHOCTH.

[Iemounble MeTaiuibl: noJIOkKeHUE B Ilepuoguyeckon cucTeMe XUMHYECKHUX
anemeHtoB [[.MI. MeHueneeBa, CTpOCHHE HMX aTOMOB, HAXOXJICHUE B MPUPOJE.
®duznyeckrue W XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpus W kKanus). Okcuuabl u
TUAPOKCHUIBI HATPUS U Kanusd. [[puMeHeHne meI0uHbIX METAIVIOB U UX COCUHEHUMU.

[IlemoyHO3EMENBHBIE METAIUIBI MATHUN W KAJIBLUUK: MOJI0)KeHHE B [leprnoanueckon
cUCTEME XUMHUYECKUX 3y1eMeHTOoB JI.11. MenaeneeBa, CTpOEHHE UX AaTOMOB, HAXOXKJICHUE
B mpupone. Pu3ndeckue U XMMHUYECKHME CBOMCTBA MarHus M Kajplus. Baxuelmue
COEUHEHMs KajblUs (OKCHI, TMApOKcHH, cosu). JKEcTKkocTh BOABI M CHOCOOBI €&
YCTpaHEHMS.

AmomuHuii: nonoxeHue B llepuoamdeckoil cucTEME XUMHUYECKUX 3JIEMEHTOB
JAWN. MenneneeBa, CTpoeHME arToMa, HaxOXAeHUE B npupone. Dusuueckue u
XUMHUUYECKUE CBOMCTBAa alfOMUHMS. AMQOTEpHBIE CBONCTBA OKCHJA U TUIPOKCHUIIA
AITFOMHUHUSL.

Kene3o: mnonoxenne B Ilepruoguyeckod CHUCTEME XHUMHUYECKHUX JJIEMEHTOB
.. MenneneeBa, CTpOCHHME aToMa, HAXOXACHUE B mpupoac. Pu3nueckue u
XMMHYECKHE CBOMCTBA jkenne3a. OKCuabl, ruapokcuapl u coiu xenesa (1) u xxemnesa (111),
UX COCTaB, CBOKCTBA U MOJIyYEHUE.

Xumuueckuil IKCHEPUMEHM:

03HaKOMJICHHE C 00pa3IiaMy METAJLIOB M CIIaBOB, MX (YM3UYECKUMHU CBOMCTBAMH,
U3yYCHHE  PEe3yNbTaTOB  KOPPO3WHM  METAIOB  (BO3MOXKHO  HCIOJh30BaHHUE
BUJICOMATEPHUATIOB), 0OCOOEHHOCTEH B3aMMOJICHCTBUSI OKCHIA KAJIBIUS U HATPUS C BOAOU
(BO3MOKHO HCIIOIb30BAHUE BUIEOMATEPUAIIOB), UCCIEAOBAHUE CBONUCTB HKECTKON BOJIBI,
npolecca ropeHus kenes3a B KUCIopoae (BO3MOKHO NCIOJIBb30BaHNE BUIEOMATEPUAIoB),
MIPU3HAKOB MTPOTEKAHMS KAYECTBEHHBIX PEAKIINi Ha MOHBI (MarHus, KJIbIIHsI, ATFOMUHUS,
nuuka, skene3a (II) m xenesa (I1I), menu (II), HaOmroAEeHWE W ONMKMCaHUE MPOIECCOB
OKpaIlMBaHMS TUIAMEHN MOHAMU HATPHS, KU U KaJIbIus (BOZMOXKHO UCIIOJIH30BAHNE
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BI/II[COMaTCpI/IaJIOB), HCCIICAOBAHUC aM(I)OTCpHBIX CBOMCTB T'MAPpOKCHUaa AJIFOMHUHUA H
I'MAPOKCHUa IHWHKA, PCIICHHUC OJKCIICPHUMCHTAJBHBLIX 3add4d II0 TCEMC «Baxneimune
MCTAJIJIBI 1 UX COCAUHCHU ).

XumMmus 4 OKpYysKawuas cpeaa

BemectBa u  Marepuanbl B TOBCEIHEBHOM KW3HM 4eyioBeka. be3omacHoe
WCIIOJB30BaHUE BEIIECTB M XUMHUYECKUX peakuuidi B ObiTy. llepBas momoinb mpu
XUMHYECKUX 0’KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpyXKawImied cpeabl (mpeaenbHas JOMyCTHUMAast
KoHIleHTparusi BenlecTB (nanee — IIJIK). Ponb Xxumum B penieHUHd 3KOJIOTHYECKHUX
pooIIeM.

Xumuueckuil IKCHEpUMEHM:
U3ydeHue oOpa3lloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, TOJMMEPHBIE
MaTepHuabl).

Mesicnpeomemmnvle céa3u

Peanuzanmuss MeXnpeIMETHBIX CBs3ed Mpu M3yYeHUH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOIb30BAaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MTOHITHIA, TaK
U TOHSTUM, SBISAIOIIMXCS CUCTEMHBIMU MJII OTACJBHBIX IPEIMETOB E€CTECTBEHHO-
HAYYHOTO IIUKJIA.

OO1111e ecTeCTBEHHO-HAYYHbIE MOHATHS: HAyYHBIN (DAaKT, runoresa, 3aK0H, TEOPHUs,
aHaln3, CHUHTE3, KiIacCu(pUKalusi, TMEepUOAUYHOCTh, HAONIOJACHUE, DKCIEPUMEHT,
MOJIEJIMPOBAaHUE, M3MEPEHHE, MOJEIb, SBJICHUE, MapHUKOBBIM 3 (EeKT, TEXHOJIOTHs,
MaTepHUabI.

®dwuszuka: mMaTepus, aToM, JJIEKTPOH, NMPOTOH, HEWTPOH, WOH, HYKJIHI, H30TOIIHI,
pasiOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3aps]l, MPOBOJIHUKH, TOIYIPOBOJHHUKH,
TUDIIEKTPUKH, (POTORIEMEHT, BEIIECTBO, T€N0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ras, pacTBOp, pacTBOPUMOCTb, KpHUCTa/NIMYecKas pemeérka, CIUIaBbl, (U3NYECKUE
BEJIMYMHBI, €AWHUIIBI HM3MEPEHHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
CounHre.

buonorus: ¢doTtocunTe3, nBIxaHWe, Ouocdepa, HSKOCHUCTEMA, MHUHEpPATHHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPATbl, FOPHbIE MOPOJIbI, IMOJE3HbIE
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS IIPOTPAMMBbI OCHOBHOTO OOIIEro 00pa3oBaHuUs
JOCTUTAIOTCS B XOJl¢ OOYYeHHS XHMHU B €IWHCTBE YUeOHOW M BOCIHUTATEILHOM
JEATETLHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMU POCCUUCKIUMU COMMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MTPaBUIAMU U HOPMaMU
MIOBEJICHUS M CITIOCOOCTBYIOT IIPOIECCaM CaMOTIO3HAHHUS, CAMOPA3BUTHS M COIMATTU3AIIAN
oOy4Jaronmxcs.

JInaHOCTHBIE pe3ynbTaThl OTpaXKaroT TOTOBHOCTH oOy4Jaronmxcs
PYKOBOJICTBOBAThCSI CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMM U PACIIUPEHUE
OTIBITA JACSATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpUOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HUCTOPHYECKOMY H
HAyYHOMY HaCJeI1I0, TOHUMaHUs 3HAYEHUS] XUMHUUECKON HAayKH B )KU3HH COBPEMEHHOTO
oOIIECTBa, CHOCOOHOCTH BIAAETh JIOCTOBEpPHOM MHGOpMaME O NepeaoBbIX
JOCTHKEHUSIX U OTKPBITUSAX MUPOBOM M OTEUYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTRA,;

2) rpaKIaHCKOT0 BOCTIMTAHUSA:

MPEICTABIICHHS O COLMATBHBIX HOPMaX U MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHUI
B KOJUIEKTHBE, KOMMYHHKATHBHOI KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, Y4eOHO-
UCCIICIOBATEIILCKOM, TBOPYECKOM W JAPYIMX BHUJAAX JEATEIBHOCTH, TOTOBHOCTH K
pasHOOOpa3HONW  COBMECTHOW  ACSTENBHOCTH  TPH  BBIIOJHEHWH  y4EOHBIX,
MI03HABATENBHBIX 33/1a4, BHITIOJTHEHUU XUMHUYECKUX IKCIIEPUMEHTOB, CO3JIaHUN Y4eOHBIX
NPOCKTOB, CTPEMJICHHSI K B3aWMOIIOHMMAHUIO M B3aWMOIIOMOIIM B TPOIECCE ITOH
y4eOHOI NesATEIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE TOBEACHHWE W TOCTYIKA CBOHMX
TOBApUINEH C TIO3UIMU HPABCTBCHHBIX W TPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

MHUPOBO33PEHUYCCKHE TMPEACTABICHUS O BEIIECTBE M XUMHUYCCKOW peakiu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3sBUTHs HAYKH M COCTABISIOIIME OCHOBY
JUI TIOHUMaHHs CYITHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPO/IbI, B3AUMOCBS3AX UYEIOBEKA C MPUPOIHON CPEIoH,
O POJIK XUMHUH B IMO3HAHUH STHX 3aKOHOMEPHOCTEIH;

M03HaBaTEIbHBIC MOTHBBI, HAPABJICHHBIEC HA MOJIYYCHUE HOBBIX 3HAHHUI 10 XUMHH,
HEOOXOIUMBIE /1151 00BACHEHHSI HAOII0AaeMbIX MPOLIECCOB U SIBIICHHUM, TO3HABATEIBHOM,
UH()OPMAIIMOHHOM U YMTATEIBLCKON KYJIBTYPBI, B TOM YKCJIC HABBIKOB CAMOCTOSTEIILHOM
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paboThl ¢ yueOHBIMU TEKCTAMU, CIIPABOYHOM JINTEPATYPOMl, TOCTYITHBIMU TEXHUYECKUMHU
cpencTBamMu HH(POPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpEC K 00YUCHUIO U MO3HAHUIO, TI0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTD
K caMo00pa30BaHUIO, TPOEKTHON U UCCIIEI0BATENBCKON IEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH U YPOBHS OOYUEHHUS B TaJIbHEUIIIEM;

4) popMHUpOBaHHUSI KYJbTYPbI 3I0POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 370POBHIO,
YCTaHOBKHU Ha 37I0POBBIM 00pa3 KU3HH, OCO3HAHHE TMOCEACTBUN U HETIPUSATHE BPETHBIX
NPUBBIYCK  (YHNOTpPEOJCHUS alKOTOJsl, HApKOTHUKOB, KypeHHUs), HEOOXOIUMOCTH
coOJI0ICHUSI TpaBUJl OE30MaCHOCTH MpU OOpalEeHUH C XUMHUUYECKMMH BEIIECTBAMU
B OBITY U peaJIbHOM KU3HU;

5) Tpya10BOTrO BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY HM3Y4YEHMIO mpodeccuil U TpyAa pazIudyHOIo poja,
YBaXEHUE K TPYAY M pe3yibTaTaM TPYIOBOM JIEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUSI MPEAMETHBIX 3HAHUI MO XMMHH, OCO3HAHHBIM BBIOOpP WHIMBHIYaIbHOU
TPACKTOPUHM TPOJOJDKEHUS] 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCHEIIHOU
po(EeCCUOHANBHON JEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
alarTUpOBaThCs B MPO(ECCHOHATIBHOM Cperie;

6) PKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 11eTIecCO00pa3HOe OTHOIIEHUE K TMPHUPOJE KaK MCTOYHUKY KU3HH
Ha 3emJie, OCHOBE €€ CYLIECTBOBAaHMsI, IOHUMaHUE [IEHHOCTH 3/J0POBOI0 U 0€3011aCHOIr0
oOpa3za JKHW3HM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (pHU3MYECKOMY U
NICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COONIOACHUS MpaBUil O€30MaCHOIO
NoBeICHUS Tpu paboTe C BEIIECTBaAMH, a TAK)KE B CUTYaIIUSIX, YTPOKAIOIINX 37I0POBBIO U
JKU3HHU JTIOACH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4aeMble TMPU HW3YYCHUU XUMHUH, IS
pELICHUsT 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOJHOW CPEAOM, IS IMOBBILICHUS
YPOBHSI 9KOJIOTHYECKOM KYJIbTYpbI, OCO3HAHUS TTI00aTLHOTO XapaKTepa dKOJIOTHUECKHIX
npobjieM M MyTeM WX peIIeHHs TOCPEICTBOM METOJ0B XUMHHU, DKOJOTHYECKOTO
MBIIIUICHUSI, YMEHHSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHONM, KOMMYHUKATUBHOW U
COLMAJIbHOM TTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MmeranpeIMETHBIX  PE3yJbTAaTOB  BBIACISIOT  3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33pPEHHUsI OOLIEHAYYHBIE TMOHATUSA (3aKOH, TEOpHs, MPUHIIUII,
runoresa, (akt, cucTema, Mpouecc, IKCIEPUMEHT U APYroe.), KOTOPbIe UCMOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETAX M MO3BOJSIOT HA OCHOBE 3HAHUI M3 ATUX
peaMEeTOB (POPMHUPOBATh MPEACTABICHUE O LEJIOCTHOM HAy4yHOM KapTUHE MHpAa,
¥ yHUBEpCaJIbHBbIC y4eOHBIE ICHCTBUS (ITO3HABATEIIbHBIE, KOMMYHUKATHUBHBIC,
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pEryJsiTUBHbBIE), KOTOpbIE 00ecreuynBaoT dbopmupoBaHue TOTOBHOCTH K
CaMOCTOATEJIbHOMY IJIAHUPOBAHUIO U OCYILECTBICHUIO YUEOHOU AEATENBHOCTH.

Ilo3HaBaTe/ibHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
ba3zoBble JJoruueckue JelcTBUA:

YMEHHSI UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIILUICHUS TTPU OCBOCHUM 3HAHWM:
pPacKphIBaTh CMBIC]T XUMUYECKHUX TOHATHU (BBIACTATh MX XapaKTEpHBIC MPU3HAKH,
YCTAaHABJIMBAaTh B3aWMOCBS3b C JPYTMMH TOHSTHUSIMH), HCMOJIb30BaTh MOHSITHS
JJIs OOBSCHEHUS OT/ACJIbHBIX (DAKTOB W SIBJICHHH, BBIOMpPATh OCHOBAHHS M KPUTEPHUH
JUISL KJacCU(PUKAIMM XUMHUUYECKUX BEIIECTB M XMMHUUYECKUX PEaKIui, YCTaHABIUBAThH
MPUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY OOBEKTAMH H3YYCHHS, CTPOUTH JIOTHYECKHE
paccyxneHus (MHAYKTUBHBIC, JACAYKTHBHBIC, II0 aHAJOTMH), JejaTh BBIBOABI H
3aKJIIOUCHUS,

yMEHHUE TPUMEHATh B TMpOIecCe II03HAHUSA TMOHATUSA (NPEIMETHBIC H
METaNnpeIMETHBIC), CUMBOJUYECKHE (3HAKOBBIE) MOJEIH, HUCIOJIb3yEeMble B XHUMMUH,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHUHM MOJCJIbHBIC MPEACTaBICHUS —
XUMHUYECKHUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUYecKas (hopMyJia 1 ypaBHECHUE XUMHYECKON
peaKkiuu — MpU PElICHUH y4eOHO-TI03HABATENIbHBIX 3a/a4, C YUETOM ITHUX MOJACIBHBIX
MPEICTABJICHUN BBISBIISITh U XApaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU H3y4aeMbIX
OOBEKTOB — XHWMHMYECKHUX BEIIECTB M XUMHUYECKUX PEaKIHM, BBISBIATH OOIINE
3aKOHOMEPHOCTH, MPUYUHHO-CJIEACTBEHHBIC CBSA3M W MPOTUBOPEYUS B H3YUAEMBIX
MPOILIECCAX U SIBJICHUSX.

Bba3oBble ucciienoBarebCKue 1eiiCTBUSA:

YMEHHME MCIOJIb30BaTh IIOCTABJIICHHBIE BOIIPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS, & TaKXKE B KauyeCTBE OCHOBBI JJii ()OPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE
IIPaBUJIbHOCTH BBICKA3bIBAEMBIX CYXKJICHUM;

NpUOOpPETeHHE OMbITa 10 IUIAHUPOBAHWIO, OpPTaHU3alMK U  POBEIACHUIO
YYEHUYECKUX IKCTIEPUMEHTOB, YMEHHUE HAOJI01aTh 3a X0JI0M ITPOIIeCcCca, CAMOCTOATEIILHO
MIPOTHO3UPOBATH €r0 Pe3yabTaT, (HOPMYIUPOBATH 0OOOIIICHHS U BBIBOIBI IO PE3YJIbTaTaM
MIPOBENEHHOTO OMBITA, UCCIIEAOBAHMS, COCTABIIATH OTYET O MPOJICIIAHHON padoTe.

Pa6ora ¢ unopmanmeii:

yMEHHUE BHIOMPATh, aHATM3UPOBATh M UHTEPIIPETUPOBATH HH(OPMAITHIO PA3THUYHbBIX
BUJIOB M (OpPM MpeNCTaBICHUS, IOJYy4aeMyK) H3 pPa3HbIX HMCTOYHHUKOB (HAay4dHO-
MONYJISIpHAsT JTUTEpaTypa XUMHYECKOTO COJEPKAHUs, CIPAaBOYHBIC MOCOOUS, PECYPCHI
NutepHeTra), KpUTUYECKHM  OIICHUBATh IPOTUBOPEUMBYID U  HEJIOCTOBEPHYIO
uHdopmaruio;

YyMEHUE TPUMEHSTh Pa3IMYHbIE METOABl W 3alpOoChl TPU TOWCKE W OTOOpe
nH(OPMAITUU U COOTBETCTBYIOIINX TAHHBIX, HEOOXOIMMBIX /ISl BHITTOJTHEHHS YI€OHBIX U
MO3HABATENIbHBIX 33/1ad ONPENCIEHHOTO0 THUIA, TPHOOPETEHHE ONbITa B 00JACTH
UCIIOJIb30BaHUsI MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJCHHUE
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KyJIbTYPOIl aKTUBHOT'O HCIIOJIb30BAHMSI PA3IMUYHBIX IOMCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BBIOMpPATh ONTUMAIBHYIO (OpMYy MpelCTaBICHUs] MHPOPMALUU U WILIIOCTPUPOBATH
peraemMbie 3a7a4i HECIOKHBIMUA CXEMaMHU, TuarpaMMamu, IpyruMu popMamu rpaduku
U UX KOMOUHAIIUSIMU;

YMEHUE HCNOJb30BaTh M  AHAJU3MpPOBaTh B  IIpoliecce  y4yeOHOM |
UCCIIEIOBATENLCKON  JCSITEIbHOCTY HMH()OPMAIMI0 O BIMSHUM MPOMBIIUICHHOCTH,
CEJILCKOTO XO351ICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIEH MPUPOIHON CpEbl.

KomMMmyHuKaTUBHBIC YHHBEpPCAJbHbIC Y4eOHbIC TeHCTBUS:

YMEHHE 3aJlaBaTh BOIPOCHI (B Xoj€ auayiora u (WiaM) AUCKYCCHUM) MO CYIIECTBY
o0cyX/1aeMoi TeMbl, (OPMYJIMPOBATH CBOU MPEMJIOKEHHUSI OTHOCUTENIBHO BBIMOIHEHUS
MPEITIOKEHHON 3a/1a4K;

OpUOOpETEHHE OMNbITa MPE3EHTAMM PE3YJIbTAaTOB BBIMNOJIHEHUS XMMHYECKOTO
JKCIIEpUMEHTa (Ja0OpPAaTOPHOIO ONBITA, JAOOPAaTOPHOM pabOThl MO HCCIIEJOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO IIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAaMHU IO3HABATEIbHOW U
UCCIIEIOBATENbCKON JIEATENbHOCTH MPH PEIICHWN BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE
yuéTa 0OLIMX MHTEPECOB U COTJIACOBAHUSA MO3ULMH (0O0CYX AeHUsS, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBI», KOOPJIUHALINS COBMECTHBIX JIEUCTBUM, ONPENCIICHUE KPUTEPUEB
M0 OLIEHKE Ka4eCTBa BBITIOJHEHHOMN paOOThI U APYTHE);

PeryasiTuBHbIC YHHMBEpPCAJbHbIEC Y4eOHbIC NeHCTBUA:

YMEHUE CaMOCTOATEJIBHO OIpEACNATh LEId JEATENbHOCTH, IUIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJMPOBAaTh M TPH HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOKO
NesATEeIbHOCTb, BBIOMpaTh Hambosiee 3(DPEeKTUBHBIE CIOCOOBI pEHIeHUS YYeOHBIX U
ITO3HABATEIBbHBIX  33Ja4, CaMOCTOSITEJIbHO  COCTABJIATH WM  KOPPEKTUPOBATH
MIPEIOKEHHBIA AITOPUTM JE€UCTBUM NPU BBINOJHEHUU 3aJaHUN C YYETOM MOJIYyYEHUS
HOBBIX 3HAHMN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pEAKIMIX, OLEHUBATH
COOTBETCTBHE IOJYYEHHOTO pe3yjbTaTa 3asBJICHHOM IIEJIM, YMEHHUE HCIIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIAraéMble€ B YCIOBUHU 3a/1aHUM.

NHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ylbTaTOB MO OCBOCHHUIO 00S3aTEILHOTO COJEPKaHUS,
YCTaHOBJICHHOTO JTaHHOU (heqepasibHON pabouei mporpaMMoi, BBIICISIOT: OCBOCHHBIE
OOyYarONIMMUCST HAy4YHbIC 3HAHUS, YMEHHS W CIOCOOBI NEWCTBHi, crenuduaeckue
JUISL TIPEAMETHOW o0yiacTu «XUMUS», BUABI JCSITEIBHOCTH TO TOJYYCHUIO HOBOTO
3HAHMS, €r0 UHTEPIPETAIMU, MPEeOOPa30BaAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
Y HOBBIX CUTYaITUsX.

K koHiy oOyueHusi B 8 KJjacce npeaMeTHble pe3ysbTaTbl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:
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pacKpbIBaTh CMBICJ OCHOBHBIX XHMHUYECKMX TIOHATHH: aToM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, TPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOAHAS U
HEOJHOPOJHAs), BaJICHTHOCTb, OTHOCUTEIbHAsl aTOMHAas W MOJEKYJsipHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0Js1 XUMHUYECKOTO 3JIEMEHTA
B COCAMHEHWU, MOJSIpHBIA OOBEM, OKCHH, KHUCIOTa, OCHOBAHHUE, COJb,
AIEKTPOOTPUIIATENILHOCTh, CTENICHb OKUCIICHHS, XUMUYECKasl peaKius, KiIacCU(pUKaIus
peaKuuii: peakuud COECIUHEHUS, PEAKIINU PA3JI0KEHUS, PEAKIIMU 3aMEIICHUS, PEaKIUn
oOMEeHa, K30- U PHJIOTEPMHUUECKUE PEAKITNH, TeIUIOBON d(PeKT peakuuu, apo aToma,
AJIEKTPOHHBIN CJIOM aToma, aToMHash opOUTalb, paguyc aToma, XUMHUYECKas CBS3b,
MOJISIPHAsT W HENOJISIPHAs KOBAJICHTHAs CBS3b, MOHHAsA CBS3b, MOH, KAaTHOH, aHHOH,
pacTBOp, MaccoBas JI0JIsl BElIeCcTBa (MPOIICHTHAs! KOHIIEHTPAIIKsI) B paCTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUI U IPUMEHSTh 3TH
MOHATHS TIPYU ONKMCAHUU BEIIECTB U UX NPEBPALICHUN;

HCIIOJB30BaTh XMMHUYECKYI0O CUMBOJIMKY JJIS COCTaBiieHUs (OpMyJsl BEHIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

OTPENEIISTh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHCJICHUSI JJIEMEHTOB B OWHApHBIX COCAUHEHUSIX, TMPUHAMJICIKHOCTb BEHIECTB K
ONpEeNIEHHOMY KJIacCy COEQUHEHUM 1o QopMmyliaM, BHUJ XUMHUYECKON CBsI3U
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCIUHCHUSX;

packpsiBaTh cMbIC [lepuonnueckoro 3akona /.M. MenaeneeBa: 1eMOHCTPHUPOBATH
IMIOHMMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKMX DJIEMEHTOB OT HX
nojoxxeHust B Ilepumoamyeckoil cucTteme, 3aKOHOB COXPAHEHUSI MacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

OMHCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢dopmy lleprogudeckoit crucTeMbl
XUMHUUYECKUX JJIEMEHTOB: pa3finyaTh MOHATUS «rJaBHas mnoarpymnmna (A-rpynma)» u
«moboyHass mnoarpynmna (b-rpynma)», Manbie U OOJbIIME TEPUOIbI, COOTHOCHUTH
0003HaueHus, KOTOpble UMEIOTCS B Tabmuie «llepromuyeckas cucteMa XUMUYECKUX
anemeHToB J[.MI. MeHneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XUMHUUYECKUX DJJIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YHUCIO JJICKTPOHOB H
pacrpeeseHue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh  XMMHYECKHE  DJIEMEHThI, HEOPraHMYECKHUE  BEIIECTBA,
XUMHUUYECKHE peakiuu (MO0 YHMCIYy M COCTaBYy YYacTBYIOIIMX B pEaKIUU BEIIECTB,
1o TerioBoMy 3 PexTy);

XapaKTepHu30BaTh (OMHUCHIBATH) OOIINE XUMUUECKIE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB,  MOATBEPXJas ONUCAHUE TMPUMEPAMH  MOJIEKYJSAPHBIX  YpPaBHEHHI
COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

IPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KQUECTBEHHOI'O COCTABA,
BO3MO>KHOCTH NPOTEKAHUS XUMHUYECKUX MTPEBPALLCHUN B PA3JIUYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIDHYIO MAacChl BEILECTB,
MAacCCOBYIO JIOJIO0 XMMHYECKOTO 3JeMeHTa 1Mo (opMyse COSAUHEHUSI, MACCOBYIO JIOJTIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEaKIUU;
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IPUMEHSTh OCHOBHBIE ONEPALIMN MBICIUTENBHOMN AESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, 00OOIIEHNEe, CHCTEMAaTU3allnI0, KIAaCCHU(HUKAIMIO, BBISBICHUE MPUYMHHO-
CIEIACTBEHHBIX CBSI3€M — 11 M3YYCHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIUU,
€CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHMS — HAOIIOJCHUE, U3MEPEHUE, MOJICTUPOBAHKE,
AKCHEPUMEHT (PeabHbII U MBICIICHHBIN);

CJIeI0BaTh MPABWIAM IIOJIb30BAHUS XHMMHUYECKOW MOCYAOW M JaOOpPaTOPHBIM
o0OpyZI0OBaHUEM, a TaKXe MpaBWiIaM oOOpallleHHs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSIMU TIO BBITIOJHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYCHUIO
U COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOAOpPOJA W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OIPEAEIEHHON MAacCCOBOM JI0JIEN PACTBOPEHHOIO BELIECTBA, INIAHUPOBATD U
IPOBOJUTh XUMUYECKHUE 3KCHEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C IIOMOIIbI0 UHANKATOPOB (JTaKMYC, (peHOJI(PTAIENH, METUIOPAHXK U IPYTHUE).

K koHiy oOyueHus B 9 kjacce mpeaMeTHbIE Pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUI:

PACKpBIBATh CMBICII OCHOBHBIX XUMHUECKUX MOHSATUN: XUMUYECKUHN DJIIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, BAJIEGHTHOCTD,
AJIEKTPOOTPHIIATEIIEHOCTh, CTENICHb OKUCICHUS, XUMHUYECKas pEaKmus, XUMHYeCKas
CBsI3b, TEIUIOBON 3(P(HEKT peakinu, MOJb, MOJSPHBIM 00BEM, pacTBOpP, DIEKTPOJIUTHI,
HEDAJIEKTPOJUTHI, DJIEKTPOJIMTHYECKAsT JIMCCOIMAIUS, PpEaKIM HWOHHOTrO OOMeHa,
KaTajgn3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U HeOoOpaTHUMbIE pEaKIiH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKITUHU, OKUCIUTETh, BOCCTAHOBUTEIh, OKUCIICHUE
U BOCCTAHOBJICHHE, aJIOTpOmusi, amMm(pOTEPHOCTh, XMMUYECKasl CBI3b (KOBaJIEHTHas,
WOHHAsA, METAJUIMUeCKas), KpUCTaJUIMYecKas peméTka, KOppo3us METAIJIOB, CIUIABHI,
CKOPOCTb XMMHMYECKOM pEaKLUMH, IMpeneibHO nonycrumas KoHueHtpauusa [IJIK
BEIIIECTBA,

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSITHITH
MIOHSTHUS TIPH OMMCAHUU BEIIECTB U UX MPEBPAICHUN;

UCTIONB30BaTh XMUMHUYECKYI0 CHMBOJHKY JJIsI COCTaBIeHUS (HOpPMYJ BEIIECTB U
YPaBHEHUM XMMUUYECKUX PEAKLINM;

OTIpENeNATh BaJEHTHOCTh M CTEMEHb OKHUCICHUS XHUMHYECKUX JJIEMEHTOB B
COCJIMHEHUAX PAa3IM4YHOrO0 COCTaBa, NPHUHAAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHUN mo ¢dopmysaMm, BUJ XUMHUYECKON CBsi3U (KOBaJeHTHas, MOHHAs,
MeTaJUIMJecKasi) B HEOPTaHWYECKMX COCJAMHCHMSX, 3aps] HOHA 110 XWMHYCCKOU
dbopmyIie, XxapakTep cpeabl B BOAHBIX PacTBOpPAaX HEOPTaHWYECKHX COCAWHCHUH, THIT
KPUCTAJUTMUECKON PEMIETKH KOHKPETHOTO BEIIECTRA,;

packpbiBath  cMmbicn  [lepmommueckoro  3akona .M. MengeneeBa wu
JIEMOHCTPUPOBATH €T0 MOHUMAHKE: OMUCHIBATh M XapaKTEePU30BaTh TAOIUIHYIO popMy
[lepuonuueckoli CUCTEMBI XMMHYECKHX JJIEMEHTOB: pPa3udaTh MOHSITHS «TJIaBHAs
noarpynmna (A-rpynma)» u «mnobounas noxarpynna (b-rpynma)», manbie U OOJbIIHE
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NEPHUOJIbI, COOTHOCUTH 00O03HAYEHHUSI, KOTOPhIE UMEIOTCS B MEPUOAMYECKON Tabiule,
C YHCIJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB U
3apsia sipa, 00IlIee YMCIIO JIEKTPOHOB M PACIIPENICNICHUE UX IO SJIEKTPOHHBIM CIIOSIM),
OOBSCHATH 00IIHME 3aKOHOMEPHOCTH B U3BMEHEHHH CBOWMCTB 3JIEMEHTOB U UX COEAMHEHUN
B MIpe/eNaX MajbIX MEPUOAOB U TJIABHBIX MOATPYII C YUETOM CTPOCHHS UX aTOMOB;
KJacCU(UIUPOBATh ~ XMMUYECKHME  DJIEMEHTHI, HEOpPraHMYeCKHUe  BEIIEeCTBA,
XUMUYECKUE peakiuu (M0 YHUCIy W COCTaBy Y4YacTBYIOIIMX B PEAKIIMU BELIECTB,
10 TETIII0BOMY 2 (PEKTy, IO N3BMEHEHHIO CTETICHEH OKUCIICHUS XUMHUYECKUX DJIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIUE U CHEIU(PHUSCKUE XMMUYCCKHE CBOWCTBA
MPOCTHIX U CIIOXKHBIX BEIIECTB, MOATBEPK/IAsi ONMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITUI;

COCTaBJIATh YPABHEHUS 3JICKTPOJUTUUECKON ITUCCOIMAIUM KUCIOT, IIEJIoUYehd U
COJICH, TOJHBIE M COKpalIEHHbIC YPaBHEHUSI PEAKIUA MOHHOrO OOMEHa, YpaBHEHUS
peaKkuuii, NOATBEPKIAOIINX CYIIECTBOBAHUE FEHETUUECKOM CBSI3M MEK]ly BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTh OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIInii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BOBMOXKHOCTH
MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUIN B Pa3IMUHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl BEILECTB,
MacCCOBYIO JIOJII0 XUMUUYECKOTO 3JIEMEHTa Mo (popMysie COeNMHEHHUS, MaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU pEaKIuu;

coOJifoaTh TMpaBWIa TMOJb30BAHUS XUMHUYECKOM MOCYI0H U Ja00OpaTOpHBIM
o0OpyZOoBaHMEM, a TaKXkKe IMpaBuja OOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBUU
C UHCTPYKIIUSIMU TIO BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHUIO
¥ cOOMpaHUIO ra3000pa3HbIX BEUIECTB (aAMMHUAKA U YTIEKHUCIIOTO ra3a);

IPOBOJNTh PEAKIMHU, MOATBEPKIAIOIINE KAUYECTBEHHBIM COCTAaB Pa3iIMYHBIX
BEILIECTB: PACMO3HABATh OIBITHBIM MYTEM XJIOpUI-, OpOMHUI-, HOAWI-, KapOOHAT-,
docdar-, cunukar-, cyabhar-, TMAPOKCUI-UOHBI, KATHOHBI AMMOHHUS ¥ HOHBI U3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;

MPUMEHSITH OCHOBHBIE OTIEPAIIMHU MBICIIUTEIHHOMN ACITEILHOCTH — aHAIU3 U CUHTE3,
CpaBHeHHUE, O0OO0OIIEHHE, CHCTEeMaTH3allii0, BBISBICHUE MPUYUHHO-CIICCTBEHHBIX
CBSI3€M — JUJI1 M3Y4YECHHUs] CBOWMCTB BEUIECTB M XWMHUYECKUX PEAKLHUM, €CTECTBEHHO-
Hay4YHbBIE METO/IbI TIO3HAHUS — HAOIOICHHE, U3MEPEHUE, MOJICTTUPOBAHNE, SKCTICPUMEHT
(peasibHBIN U MBICIICHHBIN).
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TEMATHUYECKOE INIAHUPOBAHUE

8 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI I€ATEILHOCTH
pa3/iesioB U TeM Conepsxanue o0yueHus
/o 4acoB oOy4aromuxcs

y4eOHOTO MpeaMeTa

Pa3znen 1. HepBOHa‘laJILHLIe XUMHYCCKHEC IOHATHUSA

1.1 | Xumnsa — BaxxHasg 5
00y1acTh
€CTECTBO3HAHUS U
MPAKTUYECKOU
eI TCILHOCTH

YCJIOBCKA

[Ipenmer xumun. Posib XUMUM B )KU3HU
YeioBeKa. XMMHUS B CHCTEME HayK.
Tena u BemecTBa. PuU3nM4YeCKue CBOMCTBA
BEIECTB. ATperaTHOE COCTOSTHHE
BemecTB. [loHsATHE O METOMaX TTO3HAHMS
B XUMHH. YUCTHIE BEIIeCTBA U CMECH.
CniocoOnI pa3iesIeHus CMECeH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

3HAKOMCTBO C XUMHYECKOU MOCYI0M,

C MpaBujiaMu pabOTHI B TAOOPATOPUU H
nprueMaMu 00paIleHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM.

dusnvecKkre CBOKMCTBa 00Pa3I0OB
HEOPTaHMYECKHUX BEIISCTB — METAIIOB

1 HEMETAIIJIOB.

Cnoco0nI pa3zeneHus cMece
(bunpTpOBaHKE, BRITIAPHBAHNUE,
JUCTUIIIALIMS, XpoMmaTorpadus).

PackpbIBaTh CMBICII U3y4a€MbIX TOHATHH.
PackpeiBaTh posib XMUMUU B IPUPOJIE U
YKA3HH YEJIOBEKA, €€ CBS3b C APYTUMHU
HayKamHu.

PaznuyaTh 4nCThIC BEIIECTBA U CMECH;
OJHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
Paznuuate ¢pusznueckue u XuMUYECKHE
SIBJICHUSL.

CnenoBath aropuTMaM UCIOJIb30BAHUS
3KCIEPUMEHTAIBHBIX METOJOB —
HaOJIIOJICHUS U DKCIIEPUMEHTA.
Ha6nronaTh 1 onucbiBaTh 00bEKTHI

IIpU IPOBEAECHUU JEMOHCTPALIUNA U
Ja60paTOPHBIX OMBITOB MO U3YUYEHUIO
(bU3UYEeCKUX CBOMCTB BEIIECTB, CIIOCOO0B
pa3JeIIeHUs] CMECEUN BEIIECTB.
[IpoBOIUTE XUMUYECKUN IKCITIEPUMEHT
NIpU pa3JeJeHuy cMecel (Ha mpumepe
OUYKCTKH MOBAPEHHOM COJIN) B XOJI€
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JlabopamopHvie onvimol:

N3yuyenue u onucanue Gpu3nIecKux
CBOMCTB 00pa31[0B HEOPraHUYECKUX
BEIIECTB.

N3yuenue cnocoOoB pasjiesieHus cmecei
(C TOMOIIIbIO MATHUTA).

IIpakmuueckue pabomoi:

Ne 1. TIpaBuiia paGoThl B J1abopaTopuu U
npuEMBbI 0OpalleHus ¢ J1abopaTOpHbIM
000pyI0BaHUEM.

No 2. Paznenenue cmeceit (Ha mpuMepe
OUYHCTKHU MMOBAPEHHOU COJIN)

pakTuYeckoi padoTsr Ne 2.

CrnenoBaTh IpaBUiIaM MOJIb30BAHMS
XUMHUYECKOH MOCy10i 1 1a60paTOpPHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM
oOpalleHus: ¢ XkMUYECKIUMH BEIIECTBAMH
B COOTBETCTBUU C MHCTPYKLIHEH

IIPY BHITIOJTHEHUH MTPAKTHIECKON

pabothr Ne 1.

BricTpauBath pa3BEpHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YUEHHbBI TOHATUNHBIN
anmnapar Kypca XuMHuH

1.2.

Bemiectsa n
XUMHUYECKHE
peakiuu

15

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMHAYECKUX
a1eMeHTOB. [IpocThie U ClI0KHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHUE.

Xumnueckas popmyna. BareHTHOCTH
aTOMOB XMMHUYECKHX AJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTAaBa BEMIECTB.
OTHOCUTENbHAS aTOMHAsI Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs: Macca.
MaccoBast 107151 XMMHAYECKOTO 3JIEMEHTA
B COCIMHCHHH.

Ornpenenarb NPU3HAKU XUMHUYECKUX
peaKIuii, yCIOBUS MX TPOTEKAHUSI.
OOBACHATH CYIIHOCTh (PU3UYECKUX U
XUMUYECKUX SABJICHUN C TOYKU 3PCHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHUS.
KnaccudunnpoBats XuMU4eCcKue
peakuuu (110 YUCIy U COCTaBY
pearupyromnmx 1 o0pa3yrommxcs
BEILIECTB).

Cocrapnsatb GopMyiibl OMHAPHBIX
BEILECTB [0 BAJICHTHOCTHU U ONPEIENATh
BaJICHTHOCTH MO (hopMyJiaM BEIECTB.
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KonnuectBo BemectBa. Mok, MossipHas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YKCJIa CTPYKTYPHBIX €AUHUIL BEILIECTRA.
Pacuéter mo dhopmynamMm XUMHIECKIX
COECMHEHHU.

duznvecKue U XUMHYECKUE SBJICHHUS.
XuMudecKast peakius U e€ mpu3HaKH.
3aK0H COXpaHEHUs] MacChl BEIIECTB.
XUMUYECKHUE YPaBHECHHUS.
Knaccudukarys XuMUIECKUX peaKIuit
(coenuHeHus, pa3oKeHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu.

dusnveckue CBOKMCTBa 00Pa3IOB
HEOPTaHWYECKUX BEIICCTB — METAIIJIOB H
HEMETAIJIOB.

OO6pa3ipl BemecTB KOJTUISCTBOM 1 MOJIb.
duznueckue sBICHUS (TIJIaBJICHUE BOCKA,
TassHUE JIbJIa, pACTHPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHACHCAITUS
BOJIbI).

XHUMUYECKHE SIBJICHUS (TOPCHHUE CBEYH,
MPOKAJIMBAaHUE MEIHOU MTPOBOJIOKH,
B3aMMOJICUCTBHUE COJIBI WJTN MeJa

C COJISIHOM KHUCJIOTOM).

Hab6nronenue npu3HakoB MPOTEKAHUS

PaccraBnars koadGuimeHTsI

B YPAaBHEHUSIX XUMUYECKHUX PEAKIIUMA.
Habmronats u onuckiBaTh 00BEKTHI

IIPU MPOBEJICHUU JIEMOHCTpAIUN U
J1a00paTOPHBIX OIBITOB.

[IpoBoauTh BeIYUCIIECHHUS 11O (DOpMYTIaM
XUMHUYECKUX COCUHEHUN U YPAaBHEHUSIM
XAMHUYECKUX PEAKIUU.

[IpuMeHSTh €CTECTBEHHO- HAYYHbIE
METO/1bl TO3HAHUS (B TOM YHCIIE
HaOJII0IeHNE, MOIETTUPOBAHUE,
SKCIEPUMEHT U OCHOBHBIE ONIEPALINH
MBICITUTEIBHOMN AESTEIbHOCTH
(cpaBHEHHE, KIacCUPHUKAIH)
BricTpauBath pa3BEpHYThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha nHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
MCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
amnmapar Kypca XuMuu
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XUMHUYECKUX peaKInil (pasiokeHue
caxapa, B3auMOJCUCTBUE CEPHOM
KHUCIIOTBI C XJIOPUJIOM Oapusi, MOTydeHUe
U paznoxeHue ruapokcuaa meau (1)
MIpU HarpeBaHUM, B3aUMOJICUCTBUE
*kene3a ¢ pactBopom cosu meau (I1).
OMnBIThI, WITIOCTPUPYIOIINE 3aKOH
COXPaHEHHS MaCCHI.

JlabopamopHvie onvimol:

Co3ganne MoJienet MOJIEKYJT
(1IapocTep:KHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAJLIOB.
Habmronenue dpuznyeckux (MaaBjieHUE
BOCKa, TasHUE JIbJ1a) U XUMUYECKUX
(ropeHue cBeuH, NpOKaJIMBaHUE METHOU
MIPOBOJIOKH) SIBJICHUH.

HaOmronenue u onvcanue Npru3HaKkoB
MPOTEKAHUS XUMUYECKUX PEaKIuid
Pa3HBIX TUIIOB.

Buiuucnenus:

OTHOCHUTEJIbHON MOJIEKYJISIPHOM MacChl
BEWLIECTB, MOJIIPHOW MAaCChl, MAaCChI

BEIICCTB, MACChl U KOJIMYCCTBA BCIICCTBA,

MacCOBOM JOJIM XUMUYECKOTO JIEMEHTA
1o popMyJie COeIMHEHUS;
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10 YPAaBHEHMSIM XUMUYECKUX PEAKIIAM:
KOJINYECTBA, MacCChl BELIECTBA

I10 U3BECTHOMY KOJIMYECTBY, MAcce
pPEareHTOB WIM NPOAYKTOB PEAKLIUN

Hroro 1o pazaeny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ I HEOPraHU4eCKUX BelleCTB
2.1 | Bo3ayx. Kucmopon. 6 Bo3nyx — cmech razoB. CocraB Bo3ayxa. | Mcnosb30BaTh XMMUUYECKYIO CUMBOJIUKY

IlonsaTue
00 okcugax

Kucnopon — aneMeHT u npocroe
BellecTBO. Haxoxienue kucnopoaa

B NIpUPOAC, PU3NUECKHUE U XUMUUECKUE
cBOMCTBa (peakuuu roperusi). OKCHUIbl.
[Ipumenenue kucnopoaa. CriocoOsl
MOJTYYEHHUsI KUCIIOPO/ia B Ta0OpaTOpuu U
MPOMBIIIEHHOCTH. KpyroBopor
Kucjaopoaa B mpupoze. O30H —
aJUIOTpOTHAs MOIU(PUKAIINS KUCIOPOa.
TennoBoi 3P peKT XUMHUUIECKON peaKIIui,
TEPMOXUMHUUYECKUE YPABHEHHUSI, IK30-

Y SHJIOTEPMUYECKHUE peaKiuu. TOMInBo:
YTOJIb U METaH. 3arpsi3HEHUE BO3AyXa,
yCWJICHHE MapHUKOBOTO 3 dekTa,
pa3pylieHrue 030HOBOIO CJIOS.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauectBeHHOe onpeienieHre coaepkanus
KHCIIOPOJIa B BO3/IyX€

[Tonyuyenue, cobupanue, pacrio3HaBaHHe

JUTS COCTaBJIEHUs (HOPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKHIX
peakuuii ¢ yuacTueM KHUCIopoJia.
XapakTepu3oBaTh (OMUCHIBATh) COCTAB
BO3/yXa, PU3NUECKHE U XUMHUECKHE
CBOICTBa KMCIIOPO/A, CIOCOOBI €r0
NOJTy4eHUs], MPUMEHEHHNE U 3HAYCHHE

B IIPUPO/JIE U JKU3HU YEJIOBEKA.
CpaBHUBATh peaKIM1 TOPEHUS U
MEJIEHHOTO OKHUCIICHHUS.

OOBACHATH CYIIHOCTh SKOJIOTHUECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBath npaBuaM 0€30MMacHOM
paboThI B 1a00OpaTOpPUM NpU
UCIIOJIb30BaHUU XUMHUECKOH MOCYIbI U
000pyI0BaHUs, a TAKKe IIpaBUiaM
oOpareHus ¢ TOPIOYMMHU BEIIECTBAMH.
[InanupoBaTh ¥ OCYILIECTBIIATH HA
NPAKTHKE XUMUYECKHE IKCTIEPUMEHTHI,
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Y U3YYEHHUE CBOMCTB KUCIOPO/a.
HabGnronenue B3anMo1eiCTBUS BEIIECTB
C KHUCJIOPOJIOM U yCIIOBHUSI
BO3HMKHOBEHUS M TIPEKPAIICHUS TOPCHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3HakoMJieHHE ¢ 00pa3iiaMu OKCUIOB U
OIKMCAaHUE X CBOMCTB.

Ilpakmuueckas paboma:

Ne 3. [lonyuyenue u cobupanue
KHUCJIOpPOJA, U3YYEHHUE €TO CBOMCTB.
Buviuucnenus:

MOJIEKYJISIPHOM MacChl KMCJIOPOa U
030Ha HA OCHOBAaHUHU aTOMHOM MacChl
XUMHUUYECKOTO AJIEMEHTA;

KOJIMYECTBa, MacChl BEIIECTBA

10 YPaBHEHUSM XUMUYCCKUX PEaKIIUN

IPOBOANUTD HAOIOICHNUS, IENATh BHIBOIbI
1O pe3yJbTaTaM IKCIIEPUMEHTA

IIPU IPOBEJIEHUHU JIAOOPATOPHBIX OMBITOB
U TIPAKTUYECKOMN pabOTHI.

BriuucisTh KOJIM4ECTBO BEIIECTBRA,
00BEM raza o gpopmynam.

YyacTBOBaTh B COBMECTHOM padoTe

B TpyTIIIE.

BricTpanBath pa3BEpHyThIE TUCEMEHHbBIE
U YCTHBIE OTBETHI C OIOPOil

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
amnmapar Kypca XuMuu

2.2

Bonopoa. [lonstue
0 KHCJIOTAX U COJSX

Bonopoxn — anemeHT u npocTtoe
BeulecTBo. Haxoxnenue Bogopoaa

B IIpupo/ie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI
nony4yeHust. Kucmotel u comnu.
Mounsipabiit 00bEM ra3oB. Pacu€Tsl

110 XUMHUYECKUM YPAaBHEHUSIM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

[Tonyyenue, coOupanue u

PackpbIBaTh CMBIC N3y4aeMbIX HOHSATHIA
Y IPUMEHSITH 3T MOHSATHUS [IPU OMMCAHUU
CBOWCTB BEILIECTB U UX MPEBPALCHUM.
XapakTepu3oBaTh (OMUCHIBATH)
(bu3rUecKre U XUMUYECKHEe CBOMCTBA
BOJIOPO/a, CIIOCOOBI €ro MOTyUYeHUS,
IPUMEHEHHE.

ColGupath mpuOOp AJIs MOTYUEHUS
BOJIOPOJA.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
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pacrio3HaBaHKe BOJAOPO/IA.
B3aumoeiicTBre BOIOPO/Ia C OKCHIOM
menu (II).

JlabopamopHhuwiti onvim:
BzaumojelicTBre KMCIIOT C MeTaJJITaMHU.
Ilpakmuuecxas paboma.

Ne 4, TTomyuenue u coOupanue BOA0po/a,
W3YYEHHE €TO CBOWCTB.

Buviyucnenus:

00BEMa, KOJTUYeCTBa BEIECTBA I'a3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEILIECTBA WU 00BEMY;

00BEMOB T'a30B 110 YPABHEHUIO PEAKIINH
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHHI
ra3oB

JUTS COCTaBJICHUST (hOPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUIECKIX
peakiuii ¢ yaacTueM BOJ0poa.
Brrauciasate MOJSIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM rasa,
Maccy BEIIECTBa;

[TpoBOUTE pacdEThI IO YpaBHEHUSAM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00BEMa, MacChI BEIECTBA TI0 N3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKIIUH.

Crnenoarh npaBuiaM 0€30MacHOM
paboThI B 1ab0OpaTopuu npu
WCITOJIb30BAHUN XUMHUYECKOM ITOCY/IbI U
000pyI0BaHUs, a TaKXKe paBUiiaMm
oOpaleHus ¢ TOprOYMMU BElIECTBAMU

B OBITY.

[TnanupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE dSKCTICPUMEHTHI,
IIPOBOIUTH HAOTIOICHUS, JICTaTh BHIBOIBI
0 pe3ysbTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpyMIIe

2.3

Bopa. PacTeopsl.
IloagTue
00 OCHOBaHUAX

duznueckue csoicTBa BoAbl. Boma kak
pacTBOpUTETb. XUMUYECKHUE CBOKMCTBA
BOJIbI.

OcHoBaHwusl.

PackpbiBaTh CMBICIT H3y4aeMbIX TTOHATUI
Y IPUMEHSTH 3TH MMOHSTHUS [IPU ONUCAHUN
CBOWCTB BEILECTB U UX NPEBPALLCHUM.
Xapaktepu3oBath GU3HNYECKUE U
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PactBopsl. Posib pacTBOpoB B mpupoae u
B JKM3HM 4esioBeKa. KpyroBopoT BOJIbI
B MIPUPOJE. 3arpsi3HEHUE MPUPOTHBIX
BoJ. OXpaHa U OYKCTKA MPUPOAHBIX BOJ.
HacelileHHbie 1 HEHACHIIIICHHBIC
pacTBOpbIl. PacTBOPUMOCTD BEIIECTB

B BoJie. MaccoBas 10J1 BEIeCTBa

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTtBOpeHME BEMIECTB € pa3aIuyHOI
pPacTBOPUMOCTBHIO.

BzaunMopeiicTBre BOABI C METaIaMH
(HaTpUeM U KaJIbLIUEM).
HccnenoBanre pacTBOPOB KUCIIOT U
HIEJ0YEH C TOMOIIBIO UHANKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocobeHHOCTEN
PacTBOPEHUSI BEIIECTB C Pa3IMUHON
PacTBOPUMOCTBHIO.

[TpuroroBnenre pacTBOPOB

C ONpeAETEHHON MacCOBOU JOJIEH
PacCTBOPEHHOIO BEIIECTBA.
Ilpakmuueckas paboma

Ne 5. IIpuroToBiieHre pacTBOpPOB

C OIPEICIIEHHON MAaCCOBOM J10JIEH
PAacCTBOPEHHOTO BEIIECTBA.

XUMUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK
pPacTBOPUTEIIS B MIPUPOIHBIX IpOIEccax.
CocTaBisTh ypaBHEHUS XUMHUECKUX
peakIMii ¢ y4acTHEM BOJIBI.

OOBACHATDH CYIIHOCTh IKOJIOTHUYECKUX
po6JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJbBI
OT MIPUMECE, MEPHI IO OXPAHE BOA

OT 3arps3HEHUSI.

[1nanrpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS,
JIeJ1aTh BBIBOJIBI 110 pe3ybTaTaM
HKCIEPUMEHTA IPU IPOBEACHUH
71a00paTOPHBIX OMBITOB U MPAKTUIECKON
paboTHI.

CnenoBath npaBuiiaM 0€301acHOMN
paboThl B 1abopaTopuu npu
UCIIOJIb30BaHUU XUMHUECKOH MOCYIbI U
000pyI0BaHUAI.

[TpoBOANTH BEIYUCIICHUS C IPUMEHEHUEM
TIOHSTHS «MaccoBas J0JIsl BEIIECTBA

B pacTBOpEY.

BricTpauBaTh pa3BEpHyThIE IMCEMEHHBIE
U YCTHBIE OTBETHI C OMIOPOi

Ha HHPOPMAIIHIO U3 yUeOHUKA U
CIIPaBOYHBIX MaTEPUATIOB, FPAMOTHO
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Boviuucnenusa:
C UCIIOJIb30BAHUEM MOHATHUS «MaCCOBasd
JIOJIs1 BEIIECTBA B PACTBOPE»

VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACChI
HEOPTaHMYCCKHUX
COEIMHEHUN

11

Knaccudukaiys HeopraHn4eCcKux
coequHenuid. Oxcuapl. Knaccudukarus
OKCHJIOB: COJIe0Opa3yroIiue (OCHOBHEIE,
KHCJIOTHBIC, aM(pOTEPHBIC) U
HecosieoOpasyromue. HoMeHkmarypa
OKCHJI0B. PUBUYECKHE U XUMUYCCKUE

cBOMCTBa OKCHIOB. [lorydeHrne oOKCuIoB.
OcnoBanus. Kitaccudukanys ocCHOBaHHMIA:

ETOYU U HEPACTBOPUMBIE OCHOBAHHSL.
Homenknarypa ocHoBanui. @usnyeckue
Y XMMHUYECKUE CBOMCTBAa OCHOBAHUM.
[TosryuyeHne oCHOBaHUMU.

Kucnotsl. Knaccudukaius Kuciaor.
Homenknatypa kucnor. dusnyeckue

U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTaiuioB H.H. bekeTtosa.
[Tosmyuenue KUCIoT.

Conu. HomeHknarypa conei.
PuU3NUYECKNE U XUMUYECKUE CBOMCTBA
conen. [lomyueHue coiei.
I'eneTnyeckas CBA3b MEKY KJaccamu
HEOPraHUYECKUX COCITMHEHHM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

KnaccudumupoBars nzyuaemolie
BEII[ECTBA 10 COCTAaBY U CBOMCTBAM.
CocTaBnsiTh POPMYIIBI OKCHUIOB, KUCIIOT,
OCHOBAHMUM, COJIeH M Ha3BIBATh UX

10 MEK1YHapOAHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMUYECKHX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYII BELIECTB,

K KOTOPBIM OHU OTHOCSITCA.

CocTaBasiTh MOJIEKYJISIPHBIEC YPAaBHEHUS
peaKuui, WIUTIOCTPUPYOLIUX
XUMUYECKHE CBONCTBA U CITOCOOBI
MOJTYYEHHUSI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIII, a TAKKE
MOATBEPKJAIOIINX T€HETUYECKYIO
B3aUMOCBSI3b MEXIY HUMHU.
[Ipon3BOAUTE BHIYUCICHUS

110 YPAaBHEHUSIM XUMUUYECKUX PEaKIIUil.
[InaHnpoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMHUUYECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JIeJaTh BBIBO/JIBI IO pe3yJibTaTam
AKCIIEPUMEHTA IIPU MPOBEICHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
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OO6pa31bl HEOPraHUYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB.

OMBITHI, WIUTFOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimoi

Onpenenenue pacTBOPOB KUCIOT U
1IeJI04Y€el C TOMOIIBIO HHANKATOPOB.
N3ydeHne B3anMOAEHCTBUSA KUCIOT

C METAJJIaMHU, PEAKIUA HEUTPATU3ALINH.
B3anmoneiicTBre pacTBOpa CEpHON
KUCIIOTHI ¢ okcuaoMm menu (II).
[TonyueHne HepacTBOPUMBIX OCHOBaHUH.
BrITecHEeHUE 0JJHOTO METaJIA APYTUM
U3 pacTBOpPA COJH.

Ipaxmuueckas paboma

Ne 6. Pemenue skciepruMeHTAIbHBIX
3aaa4 1o teMe «BaxxHeimme knaccel
HEOPTaHUYECKUX COEAUHEHUI.
Buiuucnenus:

[0 YPAaBHEHUSM XUMUYECKOW PEaAKIUU:
KOJIMYECTBA BELIECTBA, 00bEMA, MACChI
110 U3BECTHOMY KOJIMUECTBY BELIECTBA,
00bEMY, Macce peareHTOB WIH
MIPOJYKTOB PEAKIINHU

pabor.

CrnenoBath mpaBuiiam 0€30MacCHOM
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BAHUH XUMUYECKOU
MOCYJIbI U 000PYI0BaHUS.
BricTpanBaTh pa3BEpHYThHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha uHpOpMAaIUIO U3 yueOHHKA U
CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YYEHHbBIN TOHATUNHBIN
arnrmapar Kypca XuMHUH

Uroro no pazgeny:
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Pasznen 3. Ilepuoauyeckuii 3axon u [lepuogudeckas cucreMa xumuueckux 3jieMeHToB [I. U. MenaeneeBa. Ctpoenue
aToOMOB. XUMHUYECKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIuu

3.1 | [lepuoanyeckwii
3aKOH U
Ilepnonnueckas
cucrema
XUMHUYECKHUX
AJIEMEHTOB

Ctpoenue atoma

J1. 1. Meneneena.

7

[lepBbIie MOMIBITKY KiIaccupuKanum
XUMHYECKUX AJIeMeHTOB. [loHsTHE

O rpynmnax CXOJIHBIX JIEMEHTOB
(11eJI0YHBIC U IIEIIOYHO3EMETbHBIC
METAaJLJIbI, TAJIOTEHBI, UTHEPTHBIE T'a3bl).
DneMeHThI, KOTOpbIe 00pa3yIoT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
[Tepnonnueckuii 3akoH. [lepuoguueckas
CHUCTEMAa XMMHUYECKHUX DJIEMEHTOB

.. Menneneesa. Koporkonepuoanas u
JUTHHHOTIEpHOAHAs (DOPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
anemeHToB [[.1. Menneneesa. [lepronsl
Y rpynibl. PU3HYECKHN CMBICI
MOPSAKOBOrO HOMEPA, HOMEPOB MEPHOIa
Y TPYMIIBI 2JIEMEHTA.

Ctpoenue atoMoB. COCTaB aTOMHBIX
snaep. M3oromnbl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UYEK aTOMOB MEPBHIX
20 XMMHUYECKHUX DJIEMEHTOB
ITeprnoanueckoi CHCTEMBI

J.N. MenneneeBa. XapakTepuCTHUKA
XUMHYECKOTO AJIEMEHTa

I10 €ro MoyoKeHuto B [lepuonnueckon
cucteme .M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS pajyca

PackppIBaTh CMBICI IEPUOTUUECKOTO
3aKOHa.

OnuckIBaTh CTPOEHUE TAOIUIIBI
«lIepnoanueckas cucTreMa XMUMUYECKUX
anemeHToB /.M. MeHaeneeBay.
MopnenupoBaThk CTpOEHHE aTOMA,
DHEPreTUYECKUX YPOBHEU U ITOAYPOBHEU
IIPU TOMOIIN PUCYHKOB, DJIIEKTPOHHBIX
KOH(UTypalnii U 371€KTPOHHO-
rpaguueckux GopMyIl.

[TosicHATH (PU3HYECKUI CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB IEPHUOA
Y TPYIIIbI AJIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE PTIEMEHTBI
IIEPBBIX TPEX MEPUOJIOB, KAJIUN, KAJIbLIUN
Y UX COEIMHEHUS T10 MTOJIO0KEHUIO

B [lepuonnueckont cucreme

J.1. Menneneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB XUMHYECKHUX
AJIEMEHTOB (M3MEHEHUE PAINYCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COEUHEHUI

B IIPEJENIAX MaJbIX EPUOJIOB U ITIaBHBIX
MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METAJTUYECKUX U HEMETAITTUYECKUX
CBOMCTB MO TpynmnaM U Mepuoam.
3nauenue [lepuoauueckoro 3aKoHa u
[Teproauyeckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB JIJIS1 Pa3BUTHUS HAYKH U
npaktuky. .M. Menaenees — yu€nslii u
IpaKJaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3anmoeiicTBrE TUIpOKCHIAa IITHKA

C pacTBOpaMM KUCIIOT U HIETOYEH.
MopenupoBaHue CTpOCHUSI MOJIEKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEMN,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Ta6nuna «llepuonnueckas cucrema
XUMHUUYECKUX DJIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimol

O3HakoMJIeHHE ¢ 00pa3liaMu METAJJIOB U
HEMETAaJIOB

YyacTBOBaTh B COBMECTHOM paboTe

B [1Ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEpHYThIE MMCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha HHPOPMAIUIO U3 y9eOHUKA U APYTHX
VMCTOYHUKOB, B TOM unciie IHTepHeTa

3.2

XUMHUYECKasl CBA3b.
OKuCcIuTEIHLHO-
BOCCTAaHOBHUTEILHBIE
peakiuu

Xumunyeckas cBs3b. KoBaneHnTHas
(momnsipHast ¥ HEMOJISIPHAs) CBA3b.
ONEeKTPOOTPUIATENBHOCTD XUMUYECKUX
aneMmeHTOB. loHHas cBs3b. CTeneHb
okucieHus. OKUCIUTENNBHO-
BOCCTaHOBUTENbHBIE peakiuu. [Tpouecchl

PackppiBaTh CMBICT N3y4aeMBbIX TTOHATHH.
OnpenensaTh BUJI XMMAYECKON CBSI3U

B COCJIMHCHMH.

MonennpoBaTh CTPOCHUE MOJIEKYJI

[P TIOMOILM PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX M CTPYKTYPHBIX (POPMYIL.
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OKHCJIEHUS] M1 BOCCTAHOBIICHHUS.
OKuCAUTENN U BOCCTAHOBUTEIH.
XHUMUYECKUHN IKCIIEPUMEHT: U3YUEHUE
00pa31oB BEIIECTB METAJUIOB U
HEMETaJIJIOB, B3aUMOJICHCTBUE
TUAPOKCUIA [IMHKA C PACTBOPAMHU KHUCIIOT
Y 1IEJI0YEH, TPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOITUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHECHMUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

OMNBITHL, WIUTFOCTPUPYIOIIUE TPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JIOAKEHUSI, COEAMHEHUS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
3JIEKTPOHHOIO OalaHCa PeaKIHii.
Ornpenensite CTENEHb OKUCIEHNS aTOMOB
XUMHUYECKUX JIEMEHTOB 10 OopMyIIaMm U
COCTaBIIATH (POPMYJIbI OMHAPHBIX
COEJIMHEHUH M0 CTENEHHU OKUCIICHUS
ATOMOB XUMHUUYECKHUX BJIEMEHTOB.
Onpenensitb OKUCIUTEND U
BOCCTAaHOBUTENB. PaccTaBisiTh

KO3 PUITMEHTHI B cXeMax MPOCTHIX
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX
pPEAKLMN METOJIOM JIEKTPOHHOIO
OanaHca.

Halnronath XUMUYECKHUE OTBITHI

10 IJIaHY, aHATM3UPOBATH U JIENATh
BBIBOJIBI.

HUcnons3oBate UKT mgag co3panus
MOJIEJIEN, TOATOTOBKU IPE3EHTALINM,
TOKJIAJIOB IO TEME.

BricTpauBaTh pa3BEpHyThIE IMCEMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU Ha
uH(pOpMaIUIO U3 yueOHHUKA U IPYTUX
VICTOYHHMKOB, B TOM uncie MHTrepHera

Wroro 1o pazaeny 15
PesepBHOE Bpemsi 3
OBIIEE YMCJIO YACOB 68
[10 ITPOI'PAMME
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9 KJIACC

Ne
/11

HanmenoBanue
pa3esioB U TeEM
y4eOHOTO0 IpeameTa

KomauuectBO
4acoB

Coneprxanue o0yueHus

OcCHOBHBIE BUJIBI JICATEIBHOCTH
00yJaromuxcs

Pasjnen 1. BenecTBO M XUMHYECKHE Peak

1107071

11

[loBTOpEeHue n
yIIIyOJieHUE 3HAHUM
OCHOBHBIX Pa3/EJIOB
Kypca 8 kiacca

5

[Tepunoanueckui 3akoH. [lepuonnueckas
CHCTEMA XUMHUYECKUX DJIEMEHTOB

JI.1. MenpneneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTHU B UBMEHEHUH CBOMCTB
XMMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX
MIEPUOJIOB, KU, KAIBLIUS U UX
COCMHEHUN B COOTBETCTBUU

C MOJIOKEHUEM DJIEMEHTOB

B [lepnonnueckoi cucteMe U CTpOEHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKON
CBsI3U. THUIBI KPUCTATINYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIA KPUCTAJIINYECKON
PEIIETKY Y BUJIA XUMUYECKOU CBSI3H.
Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKUE
CBOWCTBA BEILIECTB, OTHOCAIINXCS

K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKHUX
COCJIMHEHUI, TCHETUYECKAs CBSI3b
HEOPraHUYECKUX BEIIECTB.

XapakTepu30BaTh XUMUYECKHUE SJIEMEHTHI
MEPBBIX TPEX MEPUOAO0B, KA U KaJIbIIUs
I10 UX I0J0keHuIo B [lepuoanueckon
cucteme J[. 1. Menaeneena.
KnaccuduimpoBats u Ha3bIBaTh
HEOPraHMYE€CKHUE BENIECTBA U3YUEHHBIX
KJIACCOB.

OnuceiBaTh 00IIUE XUMUUECKUE
CBOWCTBA BEILIECTB PA3JIMYHBIX KIACCOB,
MOJATBEPKAATh CBOMCTBA MPUMEpPaAMU
MOJIEKYJISIPHBIX YPABHEHUN XUMUAYECKUX
pEAKLIUH.

OnpenensiTe BUJI XUMUYECKOW CBSI3U U
THUI KPUCTAJUIMYECKOU PEIIETKU
BEILIECTBA.

[Iporno3npoBath CBOKMCTBA BEMIECCTB

B 3aBUCHMOCTH OT UX CTPOECHHUSI.
BricTpauBaTh pa3BEpHYThIE IMCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha THGOPMAIIHIO U3 YICOHUKA 1
CIIPaBOYHBIX MATEPHUAIOB, TPAMOTHO
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Xumuyeckuii 3KCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJAEIISIMU
KPUCTAIUTNYECKUX PELIETOK
HEOPTraHUYECKHUX BEUIECTB — METAJJIOB
¥ HeMeTaJ1oB (TpaduTa 1 aaMasa),
CJIOKHBIX BEIIECTB (XJIOPUAA HATPHS)

MCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
anmapar Kypca XUMHUH

1.2

OcCHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKUX
peakuum

Knaccudukanus XuMru4ecKkux peaxiui
10 pa3IUYHBIM IPU3HAKAM (10 YUCITY U
COCTaBY yYaCTBYIOUIMX B PEAKIIUU
BELIECTB, N0 TEIIOBOMY 3 (eKTy,

110 U3MEHEHMIO CTEIICHEW OKUCIICHUS
XUMHUYECKUX IJIEMEHTOB,

10 0OPaTUMOCTH, TI0 YYACTHIO
KaTajn3aropa). IK30- U
SHJIOTEPMUYECKUE PEAKLINH,
TEPMOXUMUYECKUE YPABHEHUSI.
[ToHsiTHE O CKOPOCTU XUMUYECKOMN
peakmuu. [TorsiTue 06 00paTUMBIX

U HEOOPATUMBIX XUMUUYECKUX PEAKIIUIX.
[ToHsITHE O TOMOTE€HHBIX M T€TEPOT€HHBIX
peakuusx. [loustue o karanuse.
[ToHsITHE O XUMHUYECKOM PAaBHOBECHH.
@aKTOpHI, BIAUSIONINE HA CKOPOCTh
XUMHAYECKON PEAKLIUH U MOJI0KEHUE
XUMHUYECKOTO PABHOBECHSI.
OKHCIIUTENHEHO-BOCCTAHOBUTEIbHbBIC

PackpbIBaTh CMBICIT U3y4aeMbIX TTOHSITHIMA
Y TIPUMEHSITH OTH TMOHATHS TIPH ONTUCAHUN
CBOMCTB BEIIIECTB U UX MPEBpAICHUH.
KnaccuduimpoBats XuMuyeckue
PEaKINH 110 PA3THIHBIM IPU3HAKAM.

Y cTanaBnuBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOUN PEaKITMHU OT Pa3TUIHBIX
(bakTopoB.

[Tporao3upoBaTh BO3MOKXHOCTH
MPOTEKAHUSI XUMUYECKUX MTPEBPAIICHHIA
B Pa3IUYHBIX YCIOBUSX.

OnpenensiTb OKUCTUTEND U
BoccTaHoBuTenb B OBP.

CocTaBsTh SJEKTPOHHBIN OamaHC
peaxiuu.

[Tpon3BOANTH BBIYUCICHUS

10 XMMHYECKUM YPABHEHUSIM.
Y4acTBOBaTH B COBMECTHOM paboTe

B TIape WK TPYIIIIE.

BricTpanBaTh pa3BEPHYThIE MMCbMEHHBIE
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peaxiuu, 3JEKTPOHHBIN OajlaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOU
peakuun. CocTaBlIeHUE YPABHEHUI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX
pEeaKILHMii C UCITOIB30BAHUEM METO/1A
AJIEKTPOHHOIO OaJiaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccenenoBanue 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON pEaKklMy OT BO3IEUCTBUSA
pa3IMYHBIX (PAKTOPOB.

OnbITHL, WIUTFOCTPUPYIOUTUE TPUMEPDI
OKHUCJIUTEIBHO-BOCCTAHOBUTEBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOXKEHHUS], COEAUHEHUS).
Buviuucnenusa:

KOJIMYECTBA BEILECTBA, 00BEMA U MacChl
pPEareHToB UM MPOIYKTOB MO
YPaBHEHUSM XUMHYECKUX PEAKLUI

1 YCTHBIE€ OTBETHI C ONTOPO

Ha HHQpOpMaIUIO U3 yUeOHHNKA U
CIIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCIIOJIb30BaTh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XuMuu

1.3

DNEKTPONUTHYECKAs
JTUCCOITHAITHS.
XUMUYECKUE
peakuuu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JTACCOLIMALINU. DJICKTPOIUTHI U
HEBJICKTPOJIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M AUCCOUUAIMN BEIIECTB

C Pa3JIMYHBIMU BUAAMH XUMUYECKOU
cBsi3u. Crenens nuccounanu. CuiabHbIe
U CJ1a0bIe 3JIEKTPOJIUTHI.

Peaxiuu nonHoro oOMeHa. Y ciioBus

PackpbIBaTh CMBICIT U3y4aE€MbIX TOHATHH,
a TaKXe€ CMBICJI TEOPUU
AJIEKTPOJUTUYECKON JUCCOLHAIMH.
OOBSICHATH TPUYMHBI
3JIEKTPONPOBOAHOCTH BOAHBIX PACTBOPOB
BEILIECTB, pa3anuyaTh CJIa0bIe U CUIIbHBIC
BIEKTPOIUTHI.

CocTaBsITh YpaBHEHUS JUCCOIUALIUN
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MPOTEKAHMS PEaKIMi HOHHOTO OOMEHa,
MIOJTHBIE Y COKPAIIEHHBIE HOHHBIC
ypaBHeHHUs peakiuii. CBONCTBA KUCIIOT,
OCHOBAHHWH U COJIEH B CBETE
MPEJCTaBICHUMN 00 3JIEKTPOJIUTUUECKOM
nucconuanui. KauecTBeHHbIE peaKkIuu
Ha MoHbI. [ToHsITHE O TUIpONIH3E CONEl.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

Hccnenosanue 31eKTpONPOBOHOCTH
pPacTBOPOB BEIIECTB, IIpoliecca
JTUCCOLAALINY KUCIIOT, IIeJI0Ye

¥ COJIeH (BO3MOXKHO HUCIIOIh30BaHUE
BUJICOMATEPHUATIOB).

OnbIThl, WUTIOCTPUPYIOLINE MPU3HAKU
POTEKaHUs peakIuil HOHHOTO OOMEeHa
(oOpa3oBaHue ocajka, BhIJICJICHUE Ta3a,
oOpa3oBaHHE BOJIBI).

Pacno3naBanue HEOPraHMYECKUX
BEILIECTB C MOMOIbIO KAYECTBEHHBIX
peakiuii Ha HOHBI.

JlabopamopHhbwiii onvim:

N3ydenune npu3HaKkoB MPOTEKAHUS
peaKIMu HOHHOTO OOMEHAa B pacTBOpax
AIIEKTPOIUTOB (C 0Opa30BaHUEM OCAJIKA,
BBIJIEJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
IIpakmuuecxas paboma:

KHUCJIOT, IIEJI0YEH U COJICH, OJIHBIC U
COKpaILIEHHbIC NOHHBIE YPaBHEHUS
XUMHUYECKUX PeaKluii HOHHOTO OOMEHa,
KpaTKHE NOHHBIC YPABHEHUS POCTHIX
pEaAKIN TUAPOIIN3a COJEH.
XapakTepu3oBaTh 00IIHE XUMHUUECKUE
CBOICTBA BEILECTB PAa3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUH AJIEKTPOJIUTHIECKON
Y CCOLMALINN; TIOATBEPAKAATh CBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHHUN XUMUYECKUX PEAKIIHM.
Pemiats sxcriepuMeHTaIbHbIE 3a4a4U

10 TEME.

[InaHMpoBaTH U OCYIIECTBISTH

Ha MPAKTUKE XUMHUECKHE
HKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JienaTh BBIBOJIBI MO PE3yJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00PATOPHBIX OIMBITOB U MPAKTHIECKUX
paboT.

CrnenoBath npaBuaaM 0€30MacHOM
paboTHI B J1a0OpATOPHUH TIPH
HCIIOJIb30BaHUN XUMUYECKON TTOCY/IbI U
000pyIOBaHUS.

[IpoBOANTE BBIYUCIEHUS 10 XUMUYECKAM
YpaBHEHUSIM.

VYyacTBoBaTh B COBMECTHOM padoTe
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Ne 1. Pemienue akciepuMeHTATbHBIX
3a/1a4 1o TEME.

Buviuucnenusa:

10 YPAaBHEHUSIM XUMHUYECKUX PEAKLIUN

B IIape WM TPYTIIIE.
BricTpanBaTh pa3BEpHYThIE MMCHMEHHBIE
1 YCTHBIE OTBETHI C OMOPOI

Ha THGOPMAIIHIIO U3 YUeOHUKA U APYTUX
HMCTOYHUKOB WH(POPMAITUH, B TOM YHCIIE
HNurepnera

Hroro no pazneny

17

Paznen 2. HemeTa/iIbI M X COCMHEHUS

2.1 | Obmas 4
XapaKTEePUCTHKA
XUMHYECKHX
3JIEMEHTOB
VIIA-rpynmnsl.
["amorenst

OO6m1ast xapaKTepUCTHKA TAJIOT€HOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEePHbIC CTETICHU OKUCIICHUS.
Ctpoenue u pu3nyecKue CBOMCTBA
MPOCTHIX BEIIECTB — raJOT€HOB.
XUMHUYECKHUE CBOMCTBA HA TPUMEPE
xJiopa (B3auMOJICHCTBUE C METaJNIAMU,
HEeMEeTaJlJIaMH, IIeJI0YaMHu ).
XnopoBogopoa. ComnsiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
IpUMeHeHue. JlercTBue xjaopa u
XJIOPOBOAOPOJA HA OPTaHU3M YEJIOBEKA.
Baxueimme XJI0puabl 1 UX HAXOXKICHUE
B IIPUPOJIC.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITHI, OTpaXkaromye GU3NIECKre u
XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX
COeMHEHU (BO3MOYXKHO HUCTIOJIb30BaHUE

OOBCHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHMH CBOMCTB HEMETAJIOB U UX
COEMHEHNH B MPEIENIax MaJIbIX
IIEPUOJIOB U TJIABHBIX MOArPYIIIT
[lepuonnyeckoi CUCTEMbI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepuzoBaTh (HpU3NYECKUE U
XUMHUYECKUE CBOMCTBA POCTHIX BELIECTB
raJIOTeHOB (Ha MpUMEpPE XJI0pa) U
CJIO’KHBIX BEILIECTB (XJIOPOBOJIOPO/IA,
XJIOpUJa HATPHs), CIOCOOBI UX
MOJIyYE€HUS], IPUMEHEHUE U 3HAUCHUE

B [IPUPO/IE U )KU3HU YeJIOBEKa.
Onpenensats XJOpUI-UOHBI B paCTBOPE.
[InanupoBaTh U OCYIIECTBIATh

Ha IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOAEHMS,
JeJ1aTh BBIBOJBI IO PE3yJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3HakomiieHHe ¢ 00pa3lamMu XJIOPHIOB
(rajJoreHu10B).

JlabopamopHuwiii onvim:

N3ydenune cBOUCTB CONSTHON KUCIIOTBI.
[IpoBeneHre Ka4eCTBEHHBIX pPeaKIuit
Ha XJIOPUI-UOHBI.

lIpakmuueckas paboma

Ne 2: TTomyueHue COITHON KHCIIOTHI,
M3y4YEHHE €€ CBOWCTB.

Buviuucnenus:

10 YPAaBHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIM OJIH U3 PEareHToB JaH B U30bITKE

HKCIIEPUMEHTA MTPU MPOBEJCHUU
71a00PATOPHBIX OIMBITOB U MPAKTHUYECKUX
pabor.

CrnenoBaTh mpaBuiam 6€30MacHOM
paboTHI B J1aOOpaTOpUH

TP UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYAOBAHUSI.

BeicTpanBaTh pa3BEPHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHQPOpPMAITUIO U3 yUeOHUKA U
CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
MCIIOJIb30BaTh U3yYEHHBIN TOHATUIHBINA
amnmapar Kypca XuMHUH

2.2

OOmas
XapaKTepUCTUKA
XAMHAYECKUX
3JICMEHTOB
VIA-rpynmnsi. Cepa
U €€ COeIMHEHUS

OO6mrast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynmnel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpPHbIE CTEIICHU
OKHCIIEHUSL.

CrpoeHnue u puznueckre CBOMCTBRA
MPOCTBIX BEIIECTB — KUCIOPOJIA U CEPHI.
AmoTtpornHbie MOAU(PUKAIINK KAUCTIOPOaa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBojiopo/, ctpoeHue, Gpu3sndecKue u
XMMHUYECKUE CBOMCTBA.

OKcubl cepbl Kak MPeCTaBUTENH
KHUCJIOTHBIX OKCHUJIOB.

Cepnas kucnora, pu3nIecKue u
XUMUYECKHe CBOMCTBA (0011I1e Kak

OOBICHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
VIA-rpynnsl ¥ uX COEAUHEHU C YUETOM
CTPOCHHS UX aTOMOB.
XapakTepusoBaTh (pu3znuecKue u
XAMUYECKUE CBOMCTBA MPOCTOrO
BELIECTBA CEPBI U €€ COCTMHEHUN
(cepoBOAOPO/Ia, OKCUJIOB CEPBI, CEPHOI
KHUCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJTy4YeHHUsI, IPUMEHEHUE U 3HAYCHHUE
B IPUPOJE U )KU3HH YETIOBEKA.
Onpenenars HATUYUE CYJIb(PaT-UOHOB
B pacTBOpeE.

OOBICHATH CYLUTHOCTb HKOJIOTMUECKUX
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IPEACTABUTEIIS KJIAcCa KUCIOT U
cnerupuaeckue). XUMUIECKUE PEaKIIUH,
JIEXKAIKE B OCHOBE MTPOMBIIIIIEHHOTO
croco0a MoJIy4eHHs] CEpHON KUCIIOTHI.
[Tpumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHAsI peaklys Ha CyJb(aT-HOH.
Haxoxnenue cepbl 1 €€ COeTMHEHHI

B pupoje. XUMUYECKOE 3arpsI3HEHUE
OKPYXaroUIen Cpeibl COCTMHEHUSIMA
cepbl (KUCIOTHBIE TOXKIH, 3arPsI3HEHUE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0
MPEIOTBPAILICHHUS.

Xumuueckuii IKCNEPpUMEHm:
Jlemoncmpayuu:

O3HakomIIeHHE C 00pa3aMu Cephl U e€
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Hab6nronenue nporecca oOyriuBaHus
caxapa noJji IeMCTBUEM
KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI.
Jlabopamopnvie onvimul:

N3ydeHne XMuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeneHre kKaueCTBEHHOM peaklK Ha
cylbdaT-uoH U HAOII0ICHUE MpU3HaKa
€€ NpPOTEKaHUsA

npo0JieM, CBSI3aHHBIX C TepepaboTKOM
COEIMHEHUI CEpBHl.

[InannpoBaTh M OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOIUTH HA0JIIOIEHUS,
JieNIaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIEPUMEHTA.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaToOpUu

IIPU UCTIOJIb30BAaHUH XUMUYECKON
MOCY/Ibl U 000pPYAOBAHUS.
[Tpou3BOUTh BBIYUCIICHUS

10 XUMUYECKUM YPaBHEHUSIM.
Hcnonb30BaTh IpH BHITIOTHEHUH
y4eOHBIX 3aJaHUIl TEKCThl YUYEOHHKA,
CIPaBOYHbBIEC MaTEpUAIbI
(ITepnonuyeckyro CUCTEMY XUMHUIECKHIX
anemenToB [I. 1. MenneneeBa, Tabmuiry
pPacTBOPUMOCTH KUCJIOT, OCHOBaHHM U
COJIEN B BOJE, MIEKTPOXUMUYECKUH DAL
HaIpsHKEHU METaJIoB).

Hcnonb30BaTh U BHITIOTHEHUH
yueOHBIX 3aJaHUI U B TIpOIECcCe
HCCIIEIOBATENbCKOM 1eATeTbHOCTH
HAy4YHO-TIOMYJISIPHYIO JIUTEPATYpy
XUMHUYECKOTO COJIEPKaHus, CIIPAaBOYHBIE
MaTepuasl, pecypcsl HTEpHETA
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2.3

Ob6mmas
XapaKTePUCTHKA
XUMHUYECKHIX
AJIIEMEHTOB
VA-rpynmnsi.

A3ort, hochop u ux
COCTUHEHUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
VA-rpynibel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3HYecKre U XUMUYECKHUE CBOMCTRA.
KpyroBoport azora B ipupoje.
AMMHaK, ero GU3NIECKUE K XUMUICCKUE
CBOMCTBA, TIOJIyYCHHE U IPUMEHEHHE.
Conmn ammonus, UX (PU3UUECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHE.
KadectBeHHas peakius Ha HOHBI
aMMOHHSI.

A30THas KUCII0Ta, €€ MOoJIy4YeHue,
(bu3MYeCcKre 1 XUMUYECKHUE CBOMCTBA
(oOmIue Kak MpeAcTaBUTENs Kiacca
KHUCJIOT U crieniupruyeckue).
Hcrnonp30BaHne HUTPATOB M COJICH
aMMOHUS B KQ4€CTBE MUHEPATbHBIX
yno0peHnii. XMMUYECKOE 3arpsi3HEHHE
OKPYXaroUIEH Cpebl COCTUHEHUSIMHA
a3zoTa (KHCIIOTHBIC JTOXKIN, 3arPsS3HECHUE
BO3]TyXa, ITOYBBI 1 BOJOEMOB).
docdop, aIoTpoIHbIE MOAUDUKAITIH
docdopa, puzndeckne 1 XUMHUIECKUE
cBorictBa. Oxcun hochopa (V) u
dbocdhopHas kuciora, GpuznIecKue u

OOBACHATD 0011IME 3aKOHOMEPHOCTH

B UBMEHEHUH CBOMCTB 3JIEMEHTOB
VA-rpynisl ¥ uX COEQUHEHH C Y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepusoBaTh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA TPOCTHIX BEIICCTB
azota u ¢pocdopa U uX CoeTUHEHUN
(ammuaka, cosieift aMMOHHSI, a30THON
KHCJIOTBI, HUTPATOB, okcuaa gocdopa (V)
u dhochopHoit KucIoTh, hocdhaTon),
CIIOCOOBI MX TIOJTYYCHHS, MPUMCHECHHUE U
3HaYeHHUE B MMPUPOJC U KU3HU YETOBEKA.
Omnpenensats HOHBI aMMOHUA U (hocdat-
MOHBI B pacTBODE.

OOBSIICHATB CYIIHOCThH IKOJIOTHUYECKUX
mpo0JIeM, CBSI3aHHBIX C HAXO0XICHHUEM
coennHeHui a3ora u ochopa

B OKpY2Karolleu cpele.

[1manupoBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JICaTh BBIBOJIBI ITO PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUN
71a00pPATOPHBIX OIBITOB U MPAKTUYECKOU
paboTHI.

CrnenoBath mpaBuiaM 0€30macHON
paboThI B 1abopaTopuu
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XUMHUYECKHE CBOICTBA, MTOJIyUYEHUE.
Hcnonp3oBanue GochaToB B Ka4eCTBE
MUHEPAIBHBIX YIOOPEHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C PUBNIECKUMU
cBoiicTBamMHu a3ota, Gochopa

U X COETUHEHUH (BO3MOKHO
HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB).
O3HakomIIeHHE ¢ 00pa3liaMu a30THBIX U
dbochopHBIX yaoOpeHUIA.

[Tonyuenue, coOupanue, pacrio3HaBaHHUE
Y N3y4YE€HUE CBOMCTB aMMHAKa.
B3anMoneincTere KOHLIEHTPUPOBAHHOM
a30THOM KHUCJIOTBI C MEJbIO (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
Jlabopamophvie onvimul:

IIpoBeaeHNE KAYECTBEHHBIX PEAKIIMMA
Ha MOH aMMOHUA U pochar-uoH, u
U3Y4YEHHUE MPU3HAKOB UX IPOTEKAHUS.
Ipaxmuueckas paboma

Ne 3: TTonyueHnue ammuaka, U3yueHue
€ro CBOWCTB.

Buviuucnenusa:

10 YPaBHEHUSIM XUMUYECKUX PEAKLIUN

IIPU UCITOJIb30BAHUN XUMUYECKOMN
MOCY/Ibl U 000PYIOBAHUSI.
[Ipon3BOANTE BEIYUCIICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MpH BBITOJTHEHUT
y4eOHbIX 3aJaHUI TEKCThl YU4EeOHHKA,
CIIPaBOYHBIE MAaTEPUAIIBI
(mIeproMYECKYIO CUCTEMY XUMHUYECKUX
anemenToB /1. 1. Menaeneena, Tabiuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAHHUM U
COJIEN B BOJIE, JIEKTPOXUMHUYECKUH P
HaIpsHKEHUI METAJIOB)
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2.4

Ob6mmas
XapaKTEePUCTHKA
XUMUYECKHUX
AJIEMEHTOB
IVA-rpynmnsi.
Yraepoa u
KPEMHHUM, U UX
COCTMHECHHUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
I[VA-rpynmnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCJICHUS.

VYriepoa, aniaoTponHbie MOAUGUKAIIIH,
pacrpocTpaHeHue B IPUPOJIE,
dbu3nuecKrue 1 XMMUYECKUE CBOMCTBA.
Ancopbrmusi. Kpyrooport yriepoja

B [IPUPOJIC.

Oxkcupl yriepoa, ux Gpu3ndeckue u
XUMHUYECKHE CBOMCTRBA, ICHCTBHUE

Ha JKMBBIC OPTaHU3MBI, TTOJTYUYCHHUE U
NPUMEHEHHUE. JKOJIOTUUECKUE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yriepona (1V), runoresa riro0aibHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII

s Pexr.

VYronbHast KUCIOTA U €€ COJU, UX
du3nuecKre U XUMUIECKHE CBOMCTBA,
MOJTy4eHUE U MPUMEHEHHE.
KauecTBenHas peakiys Ha KapOOHAT-
noHbl. Mcronp3oBanue kKapOOHATOB

B OBITY, MEIUIIMHE, TTPOMBITINIEHHOCTH U
CEJIbCKOM XO35MCTBE.
[lepBoHauanbHBIC TOHITHS

00 OpraHMYecKuX BEHIECTBaX KaK

0 COEJIMHEHUSIX yriiepoja (MeTaH, 3TaH,

OOBACHATD 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl ¥ ux COEIMHEHUN ¢ yUETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3NIECKUE U
XUMHYECKUE CBOMCTBA IPOCTHIX BEIIECTB
YIJIEPOJIa U KPEMHUS U UX COEUHEHUN
(OKCHOB yriIepo/ia, yroJibHOW KHCIIOTHI,
KapOOHATOB, OKCUJIA KPEMHUS,
KPEMHUEBOW KUCJIOTHI, CUJTUKATOR),
CIOCOOBI UX TOJyYEHHUsI, MIPUMEHEHUE U
3HAYEHHUE B MPUPOJIE U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIUHHO-CJICICTBEHHYIO
CBS3b: CTPOEHHUE BEILIECTBA — CBOKCTBA
— MPUMEHEHHUE — Ha TTpUMepax
COEMHEHUN yIIIepoJa U KPEMHHUSI.
Onpenenarb kKapOOHAT- U CHIIUKAT-HOHBI
B pacTBOpeE.

OOBSICHATDH CYIIHOCTh IKOJIOTHYECKUX
po0JieM, CBA3aHHBIX C HAXOKICHUEM
YTJIEKUCIIOTO Ira3a B OKpYKarollen cpese.
[TonTBepk1aTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIIECTB MPUMEPAMU
MPOCTBIX COEAUHEHU (METaH, 3TaH,
ATUJIEH, AllETUIICH, 3TAHOJI, TJIMLEPHUH,
YKCyCHAasi KHCJIOTa), B3aUMOCBS3b
HEOPraHWYECKUX COETMHEHUN yraepoaa u
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ATUJIEH, alIeTUJICH, ’TAHOJ, TJIUIICPHH,
YKCyCHasi KUCIIOTa).

[IprponHbIE ICTOYHUKH YIIIEBOAOPOIOB
(yroJib, MpUpPOAHBIN a3, HEQTh),
POJYKTHI UX TIepepaboTku (OCH3UH),
WX POJIb B OBITY U TPOMBIIIIICHHOCTH.
[ToHsiTHE 0 OMOTOTUUECKH BaXKHBIX
BEIIECTBAX: KHpax, OeNkax, yriieBojax —
Y UX POJIU B )KU3HU YEJIOBEKA.
MarepuaiibHOE € IMHCTBO OPTAaHUYECKUX
Y HEOPTaHUYECKUX COCTUHEHUM.
Kpemnuit, ero pusnyeckue u
XUMUYECKHUE CBOMCTBA, MOTYYECHUE U
npuMenenne. CoeJuHEeHNs] KPEMHHUS

B nipupoje. OO1ue npecTaBieHus

00 okcuje kpemuus (1V) u kpeMHHEBOH
KHCJIOTE.

Cunukatsl, X UCTIOJIb30BaHKE B OBITY,
MEJIUIIUHE, POMBITTUICHHOCTH.
Baxueitmme cTpouTenbHbIE MATEPUAIIBL:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
x)ene300eToH. [IpoGiiemsr 6e30macHOTO
WCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepuagoB B TOBCETHEBHOM KU3HHU.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

Moaeny KpUCTAJUNIMYECKUX PEIETOK

OpPraHUYECKUX BEILIECTB.
OnuckIBaTh poOJIb OEIKOB, JKUPOB U
YTIIEBOIOB B QYHKITMOHUPOBAHUH KUBBIX
OpPraHU3MOB, COCTaB MPUPOIHBIX
HMCTOYHUKOB YTJIEBOJOPOJOB, UX POIh

B OBITY U ITPOMBIILIEHHOCTH.

[1poBOANTE BHIUUCIICHHUS 110 YPABHEHUSIM
XUMHYECKUX PEAKIIHMN.

[InaHupoOBATH U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKUE
HKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS,
JieNaTh BBIBOJIBI IO pe3yJIbTaTam
AKCIIEPUMEHTA MPU MPOBEICHUH
71a00pPaTOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh mpaBuiIam 6€30MaCHOM
paboThI B J1abOpaTopuu

MIPU UCTIOJb30BAHUU XUMUYECKOM
MOCY/IbI 1 000PYTI0BAHMUSI.

Hcnonb30BaTh MpHU BHITIOJTHEHUN
y4eOHbIX 3aJaHUIl TEKCThl YUYEeOHHKA,
CIIpaBOYHBIE MaTEpPHUAIbI
(ITepnoanueckyro CUCTEMY XUMHUECKUX
anemenToB [I. 1. MenneneeBa, Tabmuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEW B BOJE, DJICKTPOXUMHUYECKUM DAL
HaIpsHKEHUI METaJIOB)
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anmasa, rpadura, QyepeHa.
O3HaKOMIIEHHE C ITPOLIECCOM aCOPOIINH
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
MIPOTUBOTra3a.

O3HakoMIIEHHE C TPOAYKLIHEH
CUJIMKATHOUW MPOMBIIUIEHHOCTH
(Buneomarepuansl: CUIMKaTHAs
IPOMBIIIJIEHHOCTB ).

Mopaenu MOJIEKyJI OpraHMYEeCKUX
BELIECTB.

Jlabopamopmbwiii onvim:

[Tonyuenue, coOupanue, pacrio3HaBaHUE
U U3y4YE€HHUE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeneHre KaYeCTBEHHBIX pPEeaKIUui

Ha KapOOHAT U CUJIUKAT-UOHBI U
W3YUYEHUE TPU3HAKOB X MPOTEKAHUA.
IIpakmuueckue pabomui:

Ne 4, TTosmy4ueHue yriaekucIiioro rasa,
V3YYEHHUE €TI0 CBOMCTB.

Ne 5. Pemenue skcnepuMEHTaIIbHBIX
3a7a4 no TeMe «BaxHenme HeMeTauibl
U UX COCIUHEHUS

Buviuucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEAKIUN

Uroro no pazgeny

25
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Pa3gen 3. MeTa/lIbI 1 HX COeIMHEHUSA

3.1 | O0wme cBoiicTBa 4
METAJUIOB

OO611ast xapaKTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU UX
nonoxenus B [lepuoanueckont cucreme
XUMHUYECKUX DJIEMEHTOB

JI.1. MenneneeBa u CTpOEHUS aTOMOB.
Crpoenue metaminoB. Meramueckas
CBA3b U METANINYECKAs
KpPUCTAJUIMYECKAs PELIETKA.
DIIEKTPOXUMHUYECKUHN PsIT HATTPSKEHAN
MeTauioB. PU3NYECKUE U XUMUYECKHE
cBolcTBa MeTayuioB. O0mIMe cnocoobl
noJiyueHust MmetayioB. [IoHsTre

0 KOPpPO3UHU METAJUIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CrmunaBel (CTanb, 9yTYH, TIOPATIOMUHHM,
OpOH32a) U UX IPUMEHEHUE B OBITY U
IPOMBILIJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILJIABOB.
N3yueHune pe3ynbTaToB KOPPO3UU
METaIOB (BO3MOKHO UCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB).

Jlabopamophvie onvimoi:
O3HakoMJyIeHHE ¢ 00pa3aMu METaJJIOB U
CIUIaBOB, UX (PU3UUECKUMHU CBOMCTBAMH.

PackpbIBaTh CMBICIT U3y9aeMbIX MTOHSATHI
Y IPUMEHSTH 3T MTOHSITHS TPH OTIMCAHUU
CBOWCTB BEIIIECTB U MX MPEBPAICHHIA.
OOBACHATH 001IE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB AJIEMEHTOB-
METAJIJIOB ¥ UX COETMHEHUH C YIETOM
CTPOEHHS UX aTOMOB.

XapakTepu30oBaTh CTPOCHUE METAIIJIOB,
o011e PU3NIECKUe U XUMHUUECKUE
CBOICTBa METAJIOB.

XapakTepu3oBaTh OOIIUE CIOCOOBI
MOJTyYEHUS] METAJLJIOB.

OnuceIBaTh CIOCOOBI 3aIIUTH METAJIJIOB
OT KOPpPO3UH.

CnenoBath npaBuiiam 0€301acHOMN
paboThI B 1a00OpATOPUM NpU
UCTIOJb30BaHUU XUMHUECKOH MOCYIbI U
000pyI0BaHUS.

[Tpon3BOaANTE BEIYMCIICHUS

110 YpaBHEHUSIM XUMHUYECKHUX PEaKInH,
€CIIi OJIMH U3 PEareHTOB COJICPIKUT
IPUMECH.

YyacTBOBaTh B COBMECTHOM padoTe

B TIap€ WJIM TPYyIIIIE.

Hcnonp30BaTh Npy BHITOTHEHUN
yueOHBIX 3a/laHu# TEKCThl y4eOHHUKa,
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Buviuucnenus:

10 YPAaBHECHUSIM XUMUYECKUX PEAKIIN,
€CJIA OJIUH U3 PEareHTOB COACPKHUT
MIPUMECH

CIIPABOYHBIE MaTEpPHUAIbI
(ITepuoanueckyro CUCTEMY XUMUYECKUX
anemenTtoB /. Y. MeHnneneeBa, Tabauiy
PacTBOPUMOCTH KHCJIOT, OCHOBAHHUM U
COJIEN B BOJE, DIIEKTPOXUMHUYECKHAN AT
HaIpsHKEHUI METaJIOB)

3.2

Baxueiinme
METAaJUIBbI U UX
COCTMHEHUS

16

[IlemouyHbIe METAJLIbI: TTOJOKEHHUE

B [lepnoanyeckoil cucteMe XuMUYECKUX
aneMmeHToB (.M. MenzaeneeBa, ctpoeHne
MX aTOMOB, HaX0XJECHUE B MIPUPOJE.
duznyeckrue 1 XMMUUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCUIBI
Y TUJPOKCUABI HATPUS U KaJIUS.
[IpumeHeHure MEeI0YHBIX METAIJIOB U UX
COCIUHCHUU.

[[{enouyno3eMenbHbIE METaJIJIbl MArHUM 1
KaJIbLMI: nosioxkeHne B [lepunoanueckoi
CHCTEME XMMHUUECKUX DJICMECHTOB

J.1. MeHnneneeBa, CTpOEHHE UX aTOMOB,
HaxoXXJIeHUe B mipupojie. dusnyeckue u
XUMHYSCKHE CBOMCTBA MarHus u
Kanbplus. Baxkuenmue coeqnHeHns
KaJIbIUS (OKCHUJ, TUAPOKCHI, COJIN).
JKEcTkoCTh BOJIBI M CITOCOOKI €€
YCTpPaHEHHS.

AJTIOMUHHH: TTOJIOKECHHUE

B [lepuoanueckom cucteMe XUMUYECKUX

OOBACHATH 0011IHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJUIOB Ml UX COSAMHEHUH B TPYIIIax

C Y4E€TOM CTPOEHUS KX aTOMOB.
XapakTepu3oBarh PU3NYECKUE U
XUMHUUYECKUE CBOMCTBA TPOCTHIX BEIIECTB
METaJJIOB U UX COSAUHEHUMN (OKCHUIOB,
TUJPOKCHUIIOB, COJICH ), CITIOCOOBI UX
MOJIYYCHUS], MIPUMEHEHHE U 3HAUCHHE

B MIPUPOJIC U )KU3HU YEJIOBEKA.

VY cranaBnMBaTh MPUYUHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIECTBA — CBOMCTBA — NMPUMEHEHUE —
Ha IPUMEPAX U3yIaeMbIX BEIIECTB.
Pacno3HaBaTh ¢ TOMOIIBIO KAYE€CTBEHHBIX
peaKIuii HOHBI METAJIJIOB: MarHus,
KaJIbIs, aJTFOMUHUS, ITUHKA, xkere3a (1)
u xenesa (I1I), menu (11).

Jloka3piBaTh aM()OTEPHBII XapaKkTep
OKCHUJIOB Y THJIPOKCHUIOB aJTIOMUHUS 1
UHKA.
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anemeHTOB /(.. Menaeneea, ctpoeHue
aToMa, HaXO0XKJICHHE B IPUPOJIE.
DOU3NYECKHE U XUMHUYECKHE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOKCTBA
OKCHJA Y TUAPOKCHIA ATFOMUHUSL.
Kenezo: nonoxkenue B [lepuoandeckoit
CHCTEME XUMHUYECKHX AJIEMECHTOB

JI.1. MenaeneeBa, CTpOEHHUE aTOMa,
HaXO0XJICHHUE B Npupojie. Pusndeckue u
XHMHUYECKHE CBOMCTBA xene3a. OKCUpbl,
rHIPOKCHIBI U coitu xkene3a (1) u sxenesa
(III), ux coctaB, CBOWCTBA U MOTYYECHUE.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:

Oco06eHHOCTH B3aUMOJICHCTBHS OKCH/IA
KJIBITUSL U HATPHUS C BOJOM (BO3MOXKHO
WCITOJIb30BaHUE BUJICOMATEPUAIIOB).
OxpalnivBaHue IJIaMeHU MOHAMU HAaTpUs,
KaJIUS ¥ KaJTbLIUsI (BO3MOYKHO
WCIIO0JIb30BaHUE BUJIEOMATEPHUAIIOB)
HccnenoBanue CBOMCTB KECTKOW BOBI.
[Ipouecc ropenus xene3a B KUCIOPOJIE
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB).

Jlabopamophvie onvimoi:

[IpoBenieHre Ka4eCTBEHHBIX pPeaKIUuii

Ha MOHBI (MarHusi, Kajablus, ATIOMUHUS,

[InanupoBaTh U OCYHIECTBIATH

Ha PAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOCHUS,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM
AKCIIEpUMEHTA MIPU MPOBEICHUN
71a00pPaTOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CrnenoBath npaBuiaM 0e30MacHOM
paboThI B 1a00OpaTOpUn

IIPU UCII0JIb30BAHUU XUMUYECKOMN
nocyzAbl 1 000py10BaHUS.
[Tpou3BOANTH BBIUKCICHUS

M0 XUMHYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOM padoTe

B Mape WK IpynIe.

BricTpauBath pa3BEpHYThIE TUCEMEHHBIE
Y YCTHBIE€ OTBETHI C OITIOPOM

Ha uHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
MCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XuMuu
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nmHKa, sxenesa (1) u xemnesa (1), meau
(IT), onucanue NMprU3HAKOB UX
POTEKaHUS.

HccnenoBanne aMmpOTEpHBIX CBONCTB
TUAPOKCUJIA ATIFOMUHUS U TUJIPOKCUAA
[IUHKA.

IIpakmuueckue pabomol:

Ne 6. XKEcTkocTh BOJIBI U METO/IBI €€
YCTpaHCHMUS.

Ne 7. Pemenue skcnepuMeHTAIIBHBIX
3a/1a4 no Teme «BaxkHelime MeTaisl U
UX COCMHEHUS.

Buviuucnenus:

10 YPaBHEHUSAM XUMHYECKUX PEaKIIUH,
€CJIM OJIH U3 PEareHToB JaH B U30bITKE
WJIU COJICPXKUT MPUMECH;

MacCOBOM JJOJIM BBIXO/1a MTPOJIYKTa
peakuuu

Hroro no paznemny 20

Pa3znen 4. Xumus u oKpy:Kamomas cpeaa

4.1 | Xumudg u 3
OKpY Karomas cpea

BemiecTBa n MmaTepuanbl B HOBCEIHEBHOM
’KM3HH 4ejoBeka. be3omacHoe
HCITOJIL30BAHUE BEIIECTB U XUMHYECKUX
peakwii B ObITy. [lepBas momorp npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.
XUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEN
cpeasl (mpenesibHas 10mycTumas

XapakTepu30oBaTh POJIb XUMHUU

B pa3JIMYHBIX cepax AesITeTbHOCTH
JIFOJIeH, OCHOBHEBIE BEIIECTBA U
MaTepualbl, IPUMEHSIEMBIE B )KU3HU
COBPEMEHHOT0 YEJIOBEKA.

OOBSACHATH YCIOBUS O€30M1ACHOTO
WCIIOJIb30BaHUs BEIIECTB U XUMUUYECKUX
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KOHIIEHTpAIMs BellecTB. Poib Xxumuu

B PELLIEHUH 3KOJIOTHYECKUX IPOOIIEM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenune 06pas3iioB MaTepHaIOB
(CTEKJ10, CIIJIaBBl METAJIIOB, MOJIMMEPHBIC
MaTepHaIbl)

peakIuii B OBITY.

AHaJIN3UPOBATHh U KPUTUUYECKH
OTICHUBATH WH(OPMAITHIO O BIUSHUH
MIPOMBIIIJIEHHOCTH, CEJIbCKOTO XO351CTBA,
TPAHCIIOPTA U Ap. HA COCTOSIHUE
OKpY>KaroIlEen Cpeibl.

YMeTh 0Ka3bIBaTh NEPBYIO MOMOIIIb

IIPU XUMUYECKUX 0KOTAX U OTPABICHUSAX.
[IpunuMath ydyactue B 00CYKJIECHUU
po0JieM XUMUYECKON U AKOJIOTHYECKOMN
HaIIPaBJICHHOCTH, BbICKA3bIBaTh
COOCTBEHHYIO MO3ULIHUIO 10 po0JIeMe U
MpeIaraTb BO3MOXHBIE ITyTH €€
peLIeHHs

Uroro no pazgeny: 3
PesepBHOE Bpems 3
OBHIEE YNCJIO YACOB 68
[10 TTPOTPAMME
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