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OdenepanpHas paboyas mporpaMma 1Mo ydeOHOMY MpeaMeTy «XuMus» (0a30BbIi
ypoBeHb) (mpenameTHass o0nacTb «EcTecTBeHHO-HayuyHbIE MPEIMEThI») BKIIOYAET
MOSICHUTENIBHYIO 3aIMCKY, COJIepKaHue OOyUYeHHUs, INIAHUPYEMbIE PE3YJIbTAThl OCBOCHUS
MPOTPAMMBI 110 XUMHH, TEMATHIECKOE TIJIAaHUPOBAHHE.

[losicHuTenpbHAsT 3amMcKa OTpaXkaeT OOIIMe LeNd W 3aJaud HM3y4YeHUS XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ U3YYEHHUI0 OOy4arolIMMUCH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TakKXKe IMOJXOJbl K OTOOpY cOJepxkaHusl,
K OIPEICNICHHUIO NIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue 0Oy4deHHUsSI PACKpbIBA€T COJEpKaTeIbHbIE JIMHUHM, KOTOPBIC
npeajaratoTes s 00s13aTeIbHOr0 U3y4YeHHUsI B KaXJOM KJacce Ha YPOBHE OCHOBHOT'O
o011ero oOpa3oBaHusI.

[InanupyeMble pe3ynbTaThl OCBOCHHS MPOTPAMMBI 110 XHMHH BKIIIOYAIOT
JUYHOCTHBIE, METalpeAMETHBIE PE3yJIbTaThl 3a BECh MEpUOJ OOY4YEHHUsT Ha YpPOBHE
OCHOBHOT'O 00IIIeT0 00pa3oBaHUs, a TAKXKe MPEIMETHbIE JOCTHUKEHHUS 00Yy4arolerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBIIEHA
Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMmMbl OCHOBHOTO 00miero oOpa3zoBaHusd, npenacraBieHHbix B OI'OC OO0O,
a TaKkKe Ha OCHOBE (QeAepalibHOM paboueil MmporpaMMbl BOCIHUTAHHUS U C YYETOM
KOHIEMIMM TpenojilaBaHusi ydeOHOro mpeamera «XuMHUS» B 00pa30BaTEIbHBIX
oprannszanusx Poccuiickor denepannu.

[IporpamMma nmo XxuMuu pa3paboTaHa C LENbI0 OKa3aHUS METOAMYECKON MOMOIIH
YUUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

[IporpamMma 1o XxuMuu Ja€T NPEACTABICHUE O LIENAX, 0OIIEeH CTpaTeruu 00y4YeHus,
BOCIHUTAHUA W  Pa3BUTHS  OOydYaroIIMXCS  CpPEACTBAaMH  Y4eOHOTro  IpeaMmerTa,
yCTaHaBJIMBAaET  0O0s3aTeNIbHOE  MPEIMETHOE  COAEp)KaHWe,  MPeayCMaTpPUBAECT
pacrpeesieHre €ro 1o KjiaccaM U CTPYKTYpHUPOBAHUE 10 pa3AesiaM U TeEMaM MpOrpaMMbl
0 XUMHUH, OIpPENENseT KOJMYECTBEHHBIE M KA4YE€CTBEHHBIE XapPAKTEPUCTUKU
COZIepKaHUsl, PEKOMEHAYEMYIO TOCIIEIOBATENbHOCTh H3YYEHUS XUMHUU C YUYETOM
MEXIMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca,
BO3PAacTHBIX OCOOEHHOCTEH O00yYaromMXcs, ONpeAessieT BO3MOXXKHOCTH IpeaMeTa
JUIS peayin3allui TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelbHOMU
nporpaMMbl Ha YypPOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs, a Takke TpeOOBaHMIA
K pe3yibTaraM OOy4YeHHs XMMHUU Ha YPOBHE LieJied M3Yy4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB YUEOHO-TI03HABATEIILHON JIESITEIbHOCTH 00YUYaroIIerocsi o0 OCBOCHHUIO Y4EOHOIO
COJIepKaHUSI.



denepanbHas padouas nporpamma | Xumust. 8-9 kiacchl (0a30BbIi yPOBCHB)

3HaHWE XUMHH CIY>KUT OCHOBOM I  (OPMHUPOBAHUS  MHPOBO33PEHUS
oOyyJaromerocsi, €ro npejcTaBjIeHU 0 MaTepUaIbHOM €JIMHCTBE MHpPA, BAXKHYIO POJIb
urparoT GopMHpyeMble XUMHUEW TMPEACTaBICHUS O B3aWMOIPEBPAILCHUSIX HSHEPrUU
U 00 DHBOJIOLMK BEIIECTB B MPHUPOAE, O MYTAX pEIICHUs TI00aNbHBIX MpodIeM
YCTOMYMBOTO PAa3BUTHS YEJIIOBEYECTBA — CHIPbEBOM, SHEPreTHUECKOW, MHIIEeBOU
U DKOJIOTHYECKOM 0€30MacHOCTH, TPOOIIEM 3paBOOXPAHECHHUSI.

N3yuenne xumuu:

CIOCOOCTBYET peaan3alliid BO3MOKHOCTEH [JIsl camMOpa3BUTUS U (HOPMUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 001Iel U PyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOy4Jaromuxcsi,  HAaBBIKOB  HUX  CAMOCTOATEIBHOW  Y4eOHOM  NIeATEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX W HUCCJIENOBATEIbCKUX  YMEHHWH,  HEOOXOAMMBIX  Kak
B IOBCEAHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHON JEATENBHOCTH;

3HAKOMMUT CO creUU(UKON HAyYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIiJa HA E€IUHCTBO NPHUPOABI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TalioM
B ()OPMUPOBAHUH €CTECTBEHHOHAYYHOU rPaMOTHOCTH 00YyYarouXcCsl;

croco0CTBYET (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHUYECKOE 00pa3oBaHUE
00yJaroImxcs.

JlanHple HampaBiieHHd B OOYYEHMM XHMHHM OOECIEYUBAIOTCS CHEUU(DUKON
coziepkaHusl yueOHOTO MpeAMETa, KOTOPBIN SIBISETCS NEAAroruuecky aganTUPOBAHHBIM
OTpakeHHEM 0a30BOM HAYKU XMMHUU Ha ONPE/IEIEHHOM JTare e€ pa3BUTHSL.

Kypc xumum Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl OPHEHTHUPOBAH
Ha OCBOEHHE OOYyYaIOIIMMUCS CUCTEMBbl MEPBOHAYAIBHBIX IOHSATHI XHMHHU, OCHOB
HEOPraHWYECKON XMMUHU U HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX NOHATHI OpPraHUYeCcKOn
XUMHH.

CrtpykTypa coaepkaHusi NporpaMmbl MO XUMUM Cc(HOpMHpPOBaHA Ha OCHOBE
CUCTEMHOTO N0J1X0/1a K €€ n3yueHuro. CoaepkaHne CKIIaIbIBAETCS U3 CUCTEMBI IIOHATUN
0 XMMHUYECKOM 3JIEMEHTE M BEUIECTBE M CHCTEMbl MOHATHI O XUMHUYECKOW PEeaKUHu.
O0e »Tu cucCTEeMbl CTPYKTYpHO OpPraHM30BaHbl IO MPHUHILMILY [OCIEA0BATEILHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPEACTABICHUI pa3HOrO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYE€HHSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akoHa JI.11. MeHieneeBa kKak OCHOBHOI'O 3aKOHA XMMUU;

YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOU CBS3H;

IpeCTaBICHUN 00 ANEKTPOIUTHUECKON TUCCOIMAIIMU BEIIECTB B PACTBOPAX.

Teopernyeckre 3HaHHUs pACCMaTPUBAIOTCSI HA OCHOBE SMITMPUYECKHU NOJYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEI0BATENHLHO OT OJTHOTO YPOBHS K JPYTOMY,
BBINIOJIHASL (PYHKUMU OOBSICHEHHS W TPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS U
BO3MOYKHOCTEN MPAKTUYECKOr0 MPUMEHEHHUS U MOTYYEHUS N3YYaeMBbIX BELLECTB.
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OcBoeHne mporpamMmbl 10 XMMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
0 XMMHUYECKOM COCTABJISAIOLICH HAy4YHOM KapTUHBI MHUpPA B JIOTUKE €€ CHUCTEMHOMU
MIPUPO/IbI, IECHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHHUIO U METOJaM MMO3HAHUS B HAYKE.
W3y4yeHnne XuMuu MPOUCXOANT C TMIPUBJICUCHUEM 3HAHUN M3 paHEe N3YUCHHBIX YICOHBIX
npeameToB: «Okpyxarouuit Mupy», «buonorus. 5—7 knacco» u «duszuka. 7 Kiaacey.

[Ipu u3yyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHUM OCHOB XHMHYECKOMH
HAayKd Kak 00JIaCTU COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUYECKOW JIESITEIIbHOCTH
yelioBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3ajadya y4yeOHOTro
peaMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMbl XMUMHYECKUX 3HAHMA — BaKHEUIIIUX
(bakToB, MOHATHM, 3aKOHOB M TEOPETUYECKUX TMOJOKEHUM, JTOCTYMHBIX OOOOIICHMI
MHPOBO33PEHYECKOTO XapaKTepa, sS3blka HayKH, B MPUOOIIEHWH K HAYYHBIM METOJaM
MO3HAHUSA TPU U3YYCHUH BEIIECTB W XUMHYECKUX peakiuii, B (OpPMHPOBAHUU
U Pa3BUTHM TO3HABATEIIbHBIX YMEHUW M MX NMPUMEHEHHH B Y4eOHO-TIO3HABATEIbHOMN
U y4eOHO-UCCIIEIOBATEIbCKON  JIEATEIbHOCTH, OCBOCHMHM IIpaBWi 0€30IacHOro
oOpaleHus ¢ BEIIeCTBaMHU B MTOBCEHEBHOM KU3HHU.

[Ipy W3yyeHUM XUMUM Ha YPOBHE OCHOBHOIO OOHIEr0 0Opa30BaHUsSl BaKHOE
3HaY€HHE MPUOOPENH TaKUE 1EeNIU, KaK:

dbopmupoBaHue WHTEJUIEKTYaJIbHO pa3BUTOMN JIUYHOCTH, TOTOBOM
K €aMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOUIUMCS YCIOBUSAM >KU3HU;

HaIlpaBJIEHHOCTh OOY4YEHUSI Ha CHCTEMATHYECKOE NPHOOIIEHHE O0YyYaroluXcCs
K CaMOCTOATEJIbHON IO3HABATEIIbHON NE€ATEIbHOCTH, HAyYHBIM METOJaM I103HAHMS,
(bOpPMUPYIOITUM MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEH K XMMUU,

obecrieueHre yCciIoBUi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YJaIONUMUCS OTIBITa
pPa3HOOOpa3HOW JeATENHbHOCTH, TO3HAHWA W CaMOTIO3HAHUS, KIIOYEBHIX HAaBBIKOB
(KJTFOUEBBIX KOMIETEHIINM ), UMEIOITUX YHUBEPCATBLHOE 3HAUCHUE JJISI PA3JIMUYHBIX BUJIOB
NEesATEIbHOCTH;

dbopmupoBanue o0mIell PYyHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH,
B TOM YHUCJIE YMEHUU OOBSICHSITH U OLICHUBATH SIBJICHUSI OKPYKAIOIIET0 MUPA, UCTIONB3YSI
3HAHUS U ONBIT, MOJYYEHHBbIE MPH HU3YYCHUU XUMHUHU, NPUMEHATh UX MPU PEUICHUU
po0seM B TOBCEAHEBHOM KU3HU U TPYAOBOMU JIEATEILHOCTH;

dbopmupoBaHue y OOYyYarOIMMXCS TYMaHUCTHUUYECKUX OTHOIICHUW, MOHUMaHUS
[EHHOCTH XWUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKH DKOJOTUYECKU IIEJIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM JIESITEIHHOCTH B LIEJSIX COXPAHEHUSI CBOETO 37I0POBbS U
OKPYXarlel NpUpOIHON CPEBI;

pa3BUTHE MOTHUBALMM K OOYYEHHMIO, CIIOCOOHOCTE K  CaMOKOHTPOJIIO
¥ CAMOBOCIUTAHHMIO HA OCHOBE YCBOCHHUS 00IIEUEIOBEUECKUX IIEHHOCTEM, TOTOBHOCTH K
O0CO3HaHHOMY BBIOOPY MpOdUIs ¥ HAMTPABICHHOCTH JATbHEHIIIETO O0yUCHHUS.

OO61iee 9yuCIO0 4YacoB, PEKOMEHJIOBAHHBIX JJIsi M3ydyeHHs XuMuu, — 136 4acos:
B 8 kacce — 68 wacos (2 yaca B Henelno), B 9 kitacce — 68 yacos (2 yaca B HezeIio).
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Jlnia Kaxa0ro Kiacca NpeayCMOTPEHO pe3epBHOE y4eOHOE BpeMsi, KOTOPOE MOKET
OBITh HCIOJIH30BAHO YYACTHUKAMU 00pa30BaTEIbLHOTO MpoIlecca B Lesax popMupoBaHus
BapUATHUBHOMN COCTABJISIONICH cofiep)kaHUsI KOHKPETHOM paboueit mporpaMmsl. [1pu aTom
oOsi3aTenpbHAas (MHBapWAHTHAs) YacTh COACPXKAHWSA TIPEIMETa, YCTaHOBJICHHAsS

npuMepHON paboyeil mporpaMMoi, U BpeMsi, OTBOJIMMOE Ha €€ U3yueHue, JOJIKHBI ObITh
COXpaHEHBI MOJHOCTHIO.
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COJAEPXKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaILHbIE XMMUYECKUE IOHATHUS

[Ipenmer xumun. Posib XuMHM B )KU3HU 4YEIIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. dusznyeckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue Bemects. [lonsTue
0 METOJax IO3HaHWs B XWMHH. YucThle BemiectBa U cmecu. CrocoObl pasjieneHus
cMeceH.

ATOMBI U MOJIEKYJIbI. XUMHUUYECKHE JIEMEHThI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocThie U COXKHBIEC BENIECTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumudeckas ¢dopmyna. BaaeHTHOCT, aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTeNbHAs aTomMHas Macca. OTHOCHTEIbHas
MOJIEKYJIsipHas Macca. MaccoBast 107151 XMMUYECKOTO 3JIEMEHTa B COSIUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA, MACChI
U 4Yucla CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuy€tel mo dopmyliaM XHUMHUYECKHUX
COCJIMHCHUU.

OU3NYECKUE U XUMUYECKHE SIBJICHUS. XMUMHUYECKasl PEAKIHs U €€ MPU3HAKU. 3aKOH
COXpaHEHHUSI MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHUs. Kiaccudukaus XUMAYECKUX
peakiui (CoeIMHEHUSI, Pa3JI0KECHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHWMHUYECKOW TMOCYAOW, MpaBWjiaMud paboThl B jabopaTopuu U
npuéMamMu oOparieHuss ¢ J1abopaTOpHBIM OOOpPYAOBaHUEM, H3YUYEHHE U OIMCAHHE
bu3MYecKuX CBOMCTB 00pa3IlOB HEOPTaHUYECKHX BEIECTB, HaOMIOIeHNE (PU3NIECKUX
(ny1aBiieHHE BOCKA, TassHUE JIbJ]a, pAaCTUpaHUE caxapa B CTYIIKE, KUTIEHUE U KOHACHCaIUs
BOJbI) U XUMHUYECKMX (TOpPEHHE CBEYHM, TMPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICUCTBUE Mella C KUCIOTOW) SIBJICHWH, HAOMIOJCHWE W OMHCaHUE MPU3HAKOB
NPOTEKaHUs XMMUYECKHX peakluil (pas3loKeHue caxapa, B3auMMOJICUCTBHE CEPHOU
KHCJIOTBHI C XJIOPUAOM Oapus, pasjioxenue ruapokcuma meau (1) mpu HarpeBaHuH,
B3aMMOJIeHCcTBHE Kene3a ¢ pactBopoMm conu menu (II), nuzydenne criocoOoB pazneneHus
cMecel (c TIOMONIBIO MarHuta, (QUIbTpOBaHUE, BbIIAPUBAHHUE, JUCTUILISALINS,
xpoMarorpadusi), TpoOBEJACHUE OYUCTKUA MOBAPEHHOW COJM, HAOMIO/IEHUE W OMHUCAHUE
pe3ynbTaTOB MPOBENCHMS OMNbITA, WIUTFOCTPUPYIOUIETO 3aKOH COXPAHEHHSI MAacChl,
CO3JIaHHE MOJIeJIel MOJIEKYJI (IIIapOCTEPHKHEBBIX).

BaxHellline npeacTaBUTE/IM HEOPraHUYECKHUX BelIeCTB

Bo3ayx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciopoa — 35ieMeHT U mpocToe BEIIeCTBO.
Haxoxpaenue kuciopoaa B npupoje, Gusndeckrue U XUMHUYECKUE CBOMCTBA (peakiuu
ropenuns). Okcunpl. [lpumenenue kucnopoma. CrnocoObl TONYYEHHS KHCIOPOIA
B JylabopaTtopu ¥ MOpoMbllieHHOCTH. KpyroBopor kuciopoma B mpupojge. O30H —
AITOTPOITHAS MOAUDUKAIIHS KUCTOPOaa.
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TemnoBoit 3PpPexT XUMHUECKON pEeaKIMH, TEPMOXUMHUUYECKHE YpaBHEHUS, IK30-
U SHIOTEPMUYECKHE peakuuu. TOIIMBO: yrojib M METaH. 3arps3HEHHE BO3yXa,
yCHUJIEHUE MTAapHUKOBOTO 3 exTa, pazpylieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT U mpoctoe BemiectBo. HaxoxkaeHune BoAopoaa B MPUPOJE,
bu3nYecKrue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moaydeHus. KucioTer u
COJIH.

MossipHbIi 00BEM Ta30B. PacuéThl M0 XUMUUYECKUM YpaBHEHUSIM.

dusnyeckre CBOMCTBa BOAbI. Boja kak pactBopureib. PacTBopsl. HackieHHbIe 1
HEHACBILICHHBIE pacTBOPHI. PacCTBOPUMOCTH BelIECTB B BoJe. MaccoBas 107151 BEIIECTBA
B pacTBope. XMMHUYECKHE CBOCTBA BOJbl. OcHOBaHUA. Poiib pacTBOpoB B MpHUpoOaE U
B )KM3HU 4esoBeKa. KpyroBopot Bobl B pupoe. 3arps3HeHre NpupoaHbIX Bod. OxpaHa
Y OYKCTKA MPUPOJHBIX BOJ.

Knaccudukanuss Heopranmdeckux coeguHeHuid. Okxkcuanl.  Kiaccuduxanuys
OKCHUJOB: coJieoOpasyroiue (OCHOBHBIE, KHUCJIOTHBIE, amdorepHbIC) 51
HecoseoOpaszyronme. HoMmenknatypa okcuoB. Pu3nyeckue U XMMHUUYECKUE CBOMCTBA
okcuao0B. [lonydeHnue okCcuaoB.

OcnoBanus. Knaccudukaius ocHOBaHM: MENTOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuil. PuU3WUECKHE W XMMUYECKHE CBOWCTBA OCHOBAHUU.
[TonyyeHne OCHOBaHHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. ®dusuyueckue u
XUMHYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTM MetaiuioB H.H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenkiarypa coiseil. ®PuU3nUeCKHE W XHUMHUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue comnen.

I'eneTnyeckas cBs3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuil 5Kcnepumenm:

KAUE€CTBEHHOE ONPEACIICHUE COJEpPKaHMs KHUCIOPOJa B BO3IyXE, IOJIy4YECHHE,
coOMpaHue, pacno3HaBaHWE€ M M3YYEHHE CBOMCTB  KHUCIOPOJa, HaOIIOACHHE
B3aMMOJICHCTBUSI BEUIECTB C KUCIOPOJIOM M YCJIOBHUS BOZHUKHOBEHUS M IMPEKpaICHUs
roperust (mokapa), O3HaAKOMJIEHHE C OOpa3llaMu OKCHUJIOB U OINKMCAHUE WX CBOMCTB,
MoJlydyeHue, coOMpaHHue, paclio3HaBaHUE W HM3YYCHUE CBOMICTB Bojopoaa (FOpeHHue),
B3auMmojeiictBue Bogopoaa ¢ okcuaoM wmead ()  (BO3MOXHO —HCIOJB30BaHHE
BUJIeOMaTEpUAJIOB), HaOJIOIeHHEe 00Pa3IOB BEILIECTB KOJIMUYECTBOM 1 MOJIb, MCCIIEI0BaHKE
0COOEHHOCTEH PacTBOPEHUS BEIIESCTB C PA3IMYHON PACTBOPUMOCTHIO, TIPUTOTOBIICHUE
PacTBOPOB C ONPEACIEHHON MAaCCOBOM JIOJIEM paCTBOPEHHOTO BENIECTBA, B3aUMOICHCTBHE
BOABl C MeTaJulamMu  (HaTpueM ¢ KajdblueM) (BO3MOXHO  MCIOJIb30BaHUE
BUJICOMATEPHUATIOB), HCCIICOBaHHE OOpa3lloB HEOPTaHWYECKHX BEIECTB Pa3TUYHBIX
KJIACCOB, HA0JIIO/IEHUE U3MEHEHHUS OKPACKU MHIMKATOPOB B PACTBOPAX KUCIOT U IIEJIOUEH,
u3ydeHue B3aumoercTBus okcuaa meau (1) ¢ pacTBOpoM cepHOW KHCIOTHI, KHCIOT
C METaJUlaMM, PEaklui HEUTpaau3alrH, NOJTYYCHUE HEPACTBOPUMBIX OCHOBAHUI,
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BBITECHEHHUE OJTHOI'0 METAJUIA APYTUM U3 pacTBOPA COJIU, PEILIEHUE IKCIIEPUMEHTAIIBHBIX
3a1a4 110 Teme «Baxkneniume Ki1acchl HEOPraHUYECKUX COCIUHEHUIN.

Iepuonuueckuii 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX 3IJIEMEHTOB
A.A. MenneneeBa. CtpoeHue aroMoB. XuUMHYeCKasi CBA3b. OKHCINTEIbHO-
BOCCTAHOBUTEJbHbIC PEaKIUU

[TepBbie TOMBITKY KJIACCU(UKAIIMN XUMUYIECKUX AJIeMEeHTOB. [loHATHE O rpymmax
CXOJHBIX JIEMEHTOB (LIEIOYHBIE U IIETOYHO3EMEbHBIE METAILIBI, FAJIOTE€HbI, UHEPTHBIE
ras3el). JIE€MEHTHI, KOTOpbIE 00pa3ytoT aM(OTepHbIE OKCUIBI U TUIPOKCH/IBI.

Ilepnonmueckuit 3akoH. llepmomnueckass cucTeMa XHMHYECKHX  DJIEMEHTOB
J.N. MenneneeBa. KopoTkonepuoanas u aiauHHonepruoaHas dhopmel [leproanueckoit
cucTeEMBI XuMH4ecKux dsemMeHToB .M. Menaeneesa. Ilepuoas u rpynnel. @Pusnyeckui
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIBI DJIEMEHTA.

Crpoenune aromoB. CoctaB aTtomHbIX saep. M3oronel. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUECKUX 3JIEMEHTOB llepuonnueckoi
cucrembl JI.MI. MengeneeBa. XapakTepUCTHKA XUMHUYECKOI'O 3JJIEMEHTA IO €r0
nonoxeHuro B Ilepuoanueckon cucreme .M. Menaeneesa.

3aKOHOMEpPHOCTM HM3MEHEHHUS pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPHUOIAM.

3nauenue [leproanueckoro 3akona u llepuognyueckoi CUCTEMbI XMMUYECKUX
AJIIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. JI.11. Mennenees — yd€Hblil ¥ rpaKJaHUH.

Xumuueckass  cBa3b. KoBasneHTHas (moJjisipHass M HENOJsIpHasi)  CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucieHuss. OKHUCIUTEIBHOBOCCTAHOBUTENbHBIE peakuuu. l[Ipoueccs
OKHCJICHHS M BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpasloB BEIISCTB METAUIOB W HEMETAIOB, B3aWMOJICHCTBHUE
TUJIPOKCHAA IMHKA C pacTBOpaMUd KHUCJIOT U IIEJIoYeH, TMPOBEIAECHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX peakiuil (TopeHue,
pPEAKIMU PA3JIOKEHUS, COCTMHEHHUS ).

Mesicnpeomemmuvie ces13u

Peanmzanust MeXnpeaMETHBIX CBsA3ed IIpH HW3YYeHMM XUMHHM B 8 Kjacce
OCYIIIECTBIISAETCS Yepe3 MCIOIb30BaHNE KaK OOIMX €CTECTBEHHOHAYYHBIX MOHSATHH, TaK
U TIOHATUH, SBISIOMIMXCS CUCTEMHBIMH [JI1 OTACIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO I[UKJIA.

OO0mIre ecTeCTBeHHOHAYYHbIC TIOHSTHSI: HAYyYHBINH (DaKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHajau3, CHUHTE3, KIacCU(pUKaIUs, TMEePUOJUYHOCTh, HAOIIOJICHUE, DSKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHUE.

®du3uKa: MaTtepusi, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUJ, U30TOIIHI,
PaIOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKUIN 3aps]l, BEIIECTBO, TEJIO, O0OBEM,
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arperaTHoe COCTOSHHE BEIECTBA, ra3, GU3NYCCKUEC BEIMYHMHBI, SAMHHIIBI U3MEPEHUS,
KOCMOC, IIJIAaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: porocunTes, nprxanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIC TIOPObI, ITOJIC3HBIC
HCKOIIaeMbI€, TOIUINBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKas peaKkuus

[Tepuonnueckuit 3akoH. Ilepuomnueckass cUCTEMAa  XMUMHUYECKHX  JJIEMEHTOB
.. MenneneeBa. CtpoeHrne aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX IMEPHOJOB, Kaaus, KAIbIUA U UX COCIUHEHUU
B COOTBETCTBHUH C MOJIOKECHUEM AJIEMEHTOB B [leprnoanueckon cCUCTEME U CTPOEHHUEM HX
aTOMOB.

Ctpoenue BenecTBa: BUAbl XUMAYECKON CBSA3U. THUIMBI KPUCTALUIMUYECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM pPEMETKH U BUIA
XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEILECTB, OTHOCAILIMXCS K Pa3JIMYHbIM KJIacCaM HEOPTaHUYECKUX COECIUHEHUM,
TEHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus  XUMHUYECKMX  peakuuidi M0  pas3IMyHbIM IIpU3HAKaM
(MO YMCITy M COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIUIOBOMY 3P QEKTy,
M0 W3MEHEHMIO CTENEHEW OKHUCICHUS XUMHUYECKHX JJIEMEHTOB, IO OOpaTUMOCTH,
[0 Yy4YaCcTHIO KaTajau3aropa). JK30- U SHIOTEPMUYECKUE PEAKIUU, TEPMOXUMHUYECKHUE
YpaBHEHHS.

[lonsiTue o0 ckopocTu Xxumuueckord peakuuu. [loHsTne 00 o0OpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakiusix. [[OHATHE O TOMOTEHHBIX M TeTEePOre€HHBIX
peakumsix. Ilonsatme o  karammze. [loHsiTME O  XMMHUYECKOM  PaBHOBECHH.
DaKTOpbI, BIUAIOIIAE HA CKOPOCTh XMUMUYECKON PEAKIUH U MOJOKEHUE XUMHUUYECKOTO
paBHOBECHS.

OKHUCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, 3JIEKTPOHHBIN OasiaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHOM peakunu. COCTaBICHUE YPABHEHUN OKUCIUTEIIBHO-
BOCCTAaHOBUTEIHHBIX PEAKITUI C UCTIOIB30BAHUEM METO/Ia DJIEKTPOHHOTO OaaHca.

Teopust DNEKTPOJIUTHUECKON AUCCOUMALNH. JIEKTPOJUTBI U HEDIJIEKTPOJIUTHI.
Katnonbl, aHuWOHBI. MeXaHM3M JUCCOLMAIMM BEUIECTB C PA3JIMYHBIMU BUJIAMU
xuMudeckon cBs3u. Ctenenp aucconuanuu. CUIbHBIC U Ca0bIe DIEKTPOIUTHI.

Peakiuu monHOro OoOMeHa. YCIIOBUSA TPOTEKAHUS pPEaKIUuid HWOHHOTO OOMEHa,
MOJIHBIE U COKPAIlEHHBIE MOHHBIE YpaBHEHUS peakinii. CBONCTBA KUCIOT, OCHOBAHUH U
coJiel B CBeTE MPEACTABICHHUN 00 3JIEKTPOJUTHUECKON aucconuanuu. KadecTBeHHbIS
peakuuy Ha HOHBL. [IoHATHE O TUAPOIU3E COJIEN.

10
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Xumuueckuu s3Kkcnepumenm:

O3HAKOMJIEHUE C MOJCISAIMH KPUCTAUIMYECKUX PEIETOK  HEOPraHUYECKHX
BELIECTB — METAJUIOB U HEMETAJIOB (TpaduTa U anMasa), CIOKHBIX BEUIECTB (XJopuaa
HATpHs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKLMH OT BO3JIECUCTBHS
pa3nuuHbBIX (HAKTOPOB, HCCIENOBAHUE DIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
npouecca AUCCOIMAUU KUCIIOT, EN0Yed U conei (BO3MOXHO HCIIOJIb30BAHUE BHJIEO
MaTepHasioB), IPOBEACHHUE OIBITOB, HILTIOCTPUPYIOIINX TPU3HAKU MPOTEKAHUS pEAKIUI
MOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BbIACIECHUE Ta3a, 00pa30BaHUE BOJbI), OMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLIUi (ropeHue,
peaKkUuHu pa3NOKEHUsS, COCAUHEHUs), PACIHO3HABAHUE HEOPraHMYECKUX BELIECTB
C MOMOILBIO KAUECTBEHHBIX PEAKLIUN HA MOHBI, PEILICHUE 3KCIIEPUMEHTAJIbHBIX 3a/1au.

HemeTaJuibl 1 HX COCAUHECHUSA

OO6m1as xapakTepuCcTHKa raJoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHbIE
creneHu okucienus. CtpoeHue u (pU3nYecKrue CBOMCTBA MPOCTHIX BEUIECTB — FAJIOI€HOB.
XUMHUYECKHE CBOMCTBA Ha TMpuMepe XJjopa (B3aMMOJEHCTBHE C MeTalUlaMH,
HEMeTaJUIaMH, 1eraoyaMu). XnopooaopoA. ColsiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NOJIy4eHHUE, IPUMEHEHME. J[eicTBUE XJIOpa M XJIOPOBOAOPOAA HAa OpraHU3M YEJIOBEKA.

Baxwueliue XJ10puabpl U UX HAXO0XKAEHUE B IPUPOJIE.
O61as xapakrepucTika 3aeMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHune M (PU3NYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — KUCJIOPOJa U Cepbl. AJIIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa U CEPHI.
Xumunyeckue cBorictBa cepbl. CepoBOA0PO, CTPOCHUE, PUINYECKUE U XUMUYECKHE
cBoiicTBa. OKCHJIIBI cepbl KaK IPEICTABUTENN KHCIOTHBIX OKCHIOB. CepHas KHCIIOTa,
dbu3nyeckre U XUMHUYECKHUE CBOMCTBa (0OIME Kak MPEeACTaBUTENS Kjiacca KUCIOT U
cnenuduueckne). XUMHUECKHUE PEaKIIMH, JiexKalllie B OCHOBE IPOMBILIIIEHHOI'O crioco0a
MOJyYEHUsI CEpPHOU KUCHOTHI. [IpuMenenne cepHoil KucinoTel. Conu CEpHOUM KHUCIOTHI,
KauecTBeHHas: peakuus Ha cyibpar-uoH. HaxoxneHue cepbpl M €€ coeAMHEHUI
B Ipupojie. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpelbl COEAUHEHUSMU CEPBI
(KUCIOTHBIE T0XKIH, 3aTPSI3HEHUE BO3/AyXa U BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAILECHHUS.
O6mmas xapaktepuctuka 3aeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTENIEHH OKUCIEHUsA. A30T, paclpOCTpaHEHHE B PUPOE, (PU3UUECKUE U
XUMHu4eckue cpoiictBa. KpyroBopor azora B mpuponae. AMMHUaK, ero (usmyeckue u
XUMHUYECKHUE CBOMCTBA, MOydeHne U npumeHeHue. Conu aMMOHHUS, UX (pu3nuecKue
U XUMHUYECKHUE CBOICTBA, NpruMeHeHue. KauecTBeHHas peakiiysi Ha HOHbI aMMOHMUSI.
A3oTHas KucioTa, e€ moiaydyeHue, Gpusnueckrue M XMMUYECKHEe CBOMCTBaA (00IIME Kak
IpeCTaBUTENs Kilacca KUCIOT U crenududeckue). Mcnonp30BaHue HUTPATOB U COJIei
aMMOHHUSI B KauyeCcTBE MHUHEpAIbHBIX yAOOpeHuH. XHUMHUECKOE 3arpsi3HEHHE
OKPY’KaIOIIEH Cpelibl COEAMHEHUSAMH a30Ta (KUCIOTHBIE JOXK/IM, 3arpPsI3HEHNE BO3/1yXa,
MOYBHI U BOJI0EMOB). Docdop, amtoTponHsie Moaudukanuu docdopa, Guznueckue u
xuMmudeckue cpoiictBa. Okcua dochopa (V) u hochopHas kuciaora, Gpusmueckue
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U XUMUYECKHE CBOWMCTBa, monydeHue. Vcmonp3oBanue QocdaTtoB B KadecTBe
MUHEPAIbHBIX yI0OPEHUM.

O6mas xapakrepuctuka neMeHToB [VA-rpynmnsl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHW OKHUCIEHHUSA. YTIEpol, aUIOTPONHble  MOAU(UKAIIIH,
pacnpocTpaHeHHE B TpUpojae, (PU3NUECKHE W XUMHUYECKHE CBOWCTBA. AmcopOrus.
Kpyrosoport yriepona B npupojie. OKCupl yriiepoaa, ux (pu3nueckrue U XUMUYECKUe
CBOMCTBA, IEHCTBYE HA KUBBIC OPTaHU3MBI, TTOJIYICHUE U IPUMEHEHHE. IKOJOTUICCKUC
npo0seMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumoresa rio0anbHOTO MOTEIUICHUS
KJIMMaTa, MApHUKOBBIA 3(P¢deKT. YTroiapHas KuUCIoTa M €€ coiu, UxX (usmyeckue u
XUMHUYECKUE CBOMCTBA, MOJyUeHUE U TpUMeHeHre. KauecTBeHHas peakiysi Ha KapOooHaTt-
noHbl. Mcnonp3oBaHue kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIIEHHOCTH U CETLCKOM
XO3SIUCTBE.

[TepBoHavyaIbHBIE TIOHATHS OO0 OPTaHWMYECKHX BEIIECTBAX KaK O COCIWHCHUSIX
yraepoja (MeTaH, 3TaH, ATWICH, alleTUJICH, 3TAHOJ, TJIMIEPUH, YKCYCHAash KHCIIOTA).
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOAOB (YT0Jb, TPUPOIHBINA a3, HEPTH), MPOAYKTH UX
nepepaboTku (0EH3MH), UX POJIb B OBITY M MPOMBINIUICHHOCTH. [TOHSITHE O OMOJIOTHYECKH
BaKHBIX BEIIECTBAaX: >KHMpaX, OejKax, YIJIeBOJax — M MX POJU B KU3HHU YEJOBEKA.
MarepuanbHOE SIUHCTBO OPTAHNYECKUX U HEOPTAaHUYECKUX COCTUMHEHUN.

Kpemnuii, ero ¢usndeckue U XMMUYECKUE CBOMCTBA, MOJYYCHUE U MPUMEHEHUE.
Coenunenust kpemHus: B npupoge. Oo6mue npeacrarieHus 00 okcune kpemuus (IV) u
KpeMHueBon kuciore. CUIUKATHI, UX HCIOJb30BaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxueiimue cTpouTenbHbIE MaTepHalbl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. IIpobiembl 06€30MacHOr0 MCMOJIb30BAHUSI CTPOMUTENIBHBIX MATEpUaIOB
B IIOBCEIHEBHOU >KU3HM.

Xumuyeckui sKkcnepumenm:

M3yuyeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHONW KHCIIOTHI,
IPOBEJCHIE KaueCTBEHHBIX pEaklMi Ha XJIOPHUA-WOHBI M HAONIOJEHHE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpaXkarouiue (pU3nueckrue 1 XUMUYECKHUEe CBOMCTBA raJIOTEHOB U
UX COEIWHEHHH (BO3MOXXHO HCIOJb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMIICHUE
c oOpa3mamu XJOpUIOB (TaJOTEHUIOB), O3HAKOMJIEHHE ¢ oOpaslamMu cepsl u €
COEITMHEHUSIMU (BO3MOKHO MCITOJIb30BAaHUE BUACOMATEPUAIIOB), HAOIOIEHHE MpoLecca
0o0yrJIiMBaHUs caxapa MoJ JIEUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI, H3yUYECHUE
XUMUYECKUX CBOWCTB pa30aBIIEHHON CEpPHOM KHUCJIOTHI, MPOBEICHUE KAa4eCTBEHHOM
peakiuu Ha Cynb(paT-uOH U HaOJIOJIEHUE TMpU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE
¢ (¢dusmyeckuMH CBOWCTBaMHU a3oTa, ¢ochopa W HX COEAUHEHUN (BO3MOXKHO
UCIIOJIb30BAaHUE BUAEOMATEPUATIOB), 00pa3llaMu a30THBIX U (POCPOPHBIX yIOOPEHHUI,
NoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KayeCTBEHHBIX pEaklUUi Ha MOH aMMOHHUA U (ochaT-MOH U U3yuEHUE NPU3HAKOB HUX
[IPOTEKAHUs, B3aUMOJCHUCTBUE KOHLUECHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIBIO
(BO3MO>XHO MCIOJB30BAHUE BUACOMATEPHUATIOB), U3YUEHUE MOJAEIIEH KPUCTAIUIMYECKUX
pemérok anmasa, rpadura, ¢yuiepeHa, 03HAKOMJIEHHE C MPOLIECCOM aaCcOpOIMH
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PAaCTBOPEHHBIX BEUIECTB AKTMBUPOBAHHBIM YIIEM M YCTPOMCTBOM IIPOTHBOIrasa,
NOJlydYeHUe, CcOoOMpaHue, paclo3HaBaHUE W H3YYEHHE CBOICTB YIJIEKHUCIIOTO rasa,
IPOBEJICHUE KAUECTBEHHBIX peakUuil Ha KapOOHAaT M CHJIMKAT-UOHBI U M3yYEHHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMIICHME C  MNPOAYKUHEW  CUIMKATHOU
IIPOMBILIJICHHOCTH, PELICHUE OJKCIEPUMEHTAIBHBIX 3aJad 10 Teme «Baxuenune
HEMETAJUIBI U UX COCTUHEHUSY.

MeTasuibl ¥ UX COeIMHEHUSA

OO01mast xapakTepuUCTUKa XMMHUYECKUX 3JE€MEHTOB — METaJUIOB Ha OCHOBAHUM UX
nosiokeHus B Ilepuonnueckor cucreme xumudeckux sneMeHToB .M. MenzaeneeBa u

cTpoeHusi aToMoB. CTpoeHHEe METaJIOB. MeTainueckas CBsI3b U METaJUTMYecKas
KpUCTAJUIMYECKAass PEmETKA. OJIEKTPOXUMHUYECKUM PSA  HANPSHKEHUW METaJUIOB.
du3nyecKre U XUMUISCKHE CBOMCTBA MeTA/IOB. O01IHe CrocoObl MOTyYeHUST METAIIIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOppo3uu. CruiaBbl
(ctanp, 4yTryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U IIPOMBIIIIEHHOCTH.

[Ilenounsie MeTampl: MOJOXKEHHE B IleproaMYecKOW CHCTEME XUMHYECKHX
anemeHToB J[.MI. MennaeneeBa, CTpoeHME HX aTOMOB, HaxXOXICHHUE B IPUPOJIE.
dusryueckue M XMMHUYECKHE CBOWCTBA (Ha mpuMmepe HaTpust W Kamus). OKCHIBI U
TUJIPOKCUIBI HATPUA U Kanus. [ [puMeHeHne me0UHbIX METANIOB U MX COCIMHEHUM.

[I{er0yHO3€MENBbHBIE METAIUIBI MArHUK M KaJbIUU: NoJI0OkeHNE B [leproanueckoit
cucteMe Xxumuyeckux aneMeHToB /.M. MenaeneeBa, cTpoeHre UX aTOMOB, HAXOKJICHUE
B npupoje. Ou3znueckue U XUMUYECKHME CBOMCTBAa MarHusl W Kaiblus. Baxueumue
COCAMHEHUS Kaiblus (OKCUM, TUIAPOKCUI, cojik). KECTKOCTb BOJBI U CHOCOOBI €€
YCTpPaHEHUS.

AnroMuHUA: TIONOXKeHUE B llepmogmueckoll cuCTEME XUMHUYECKHX 3SJIEMEHTOB
JA.. MenneneeBa, CTpOEHHME aroMa, HAXOXKICHHE B Tmpupone. Puznueckne u
XUMUYECKHME CBOWCTBA aMIOMUHHUA. AMQOTEpHBIE CBONCTBA OKCHJIA U THUIAPOKCHA
AJTIOMUHUSL.

Kenezo: mosoxxkenue B Ilepuoamyeckor cuCTEME€  XUMHYECKHUX  DJIEMEHTOB
JAWN. MenneneeBa, CTpoeHME aroMa, HaxoxiaecHWe B npupone. dusnueckue u
XUMHYCCKHE CBOMCTBA xkee3a. OKCHIbI, THApOKCcH bl U comu xxene3a (11) u sxenesa (1),
MX COCTaB, CBOMCTBA U MOJIyYCHHUE.

Xumuueckuil 3KCnepumMenm.

03HAKOMJICHHE C oOpa3aMy METaJlJIOB M CIUIABOB, MX (DH3WYESCKUMHU CBOMCTBAMHU,
U3yYCHUE  pe3yJbTaTOB  KOPPO3WU  METAJIOB  (BO3MOXKHO  HCIIOJIH30BaHUE
BUJICOMATEPHUAIIOB), 0OCOOEHHOCTEH B3aUMOJICUCTBUS OKCUA KAJIBIIUSI K HATPUSI C BOJOM
(BO3MOIKHO HCIIOJIb30BaHUE BUACOMATEPHAJIOB), UCCICAOBAHNE CBOMCTB KECTKOM BOIBI,
mpoliecca TOPEHUs Kelie3a B KUCIopoie (BO3MOXKHO UCITOJIB30BaHUE BUICOMATEPHUATIOR),
MIPU3HAKOB MPOTEKAHNS KaYeCTBEHHBIX PEaKIIMii Ha MOHBI (MarHus, KaJIbIIHs, aTFOMUHUS,
nuHka, xene3a (II) u xeneza (IIl), menu (II), HaGmromeHre u omucaHue MPOIECCOB
OKpalllMBaHUs TUIAMCHU MOHAMU HATpPHsI, Kalus U KK (BO3MOXHO HCITOJIb30BAHUE
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BUJICOMATEPHUAIIOB), UCCIeNOBaHNe amM(pOTEPHBIX CBOMCTB THUAPOKCHIA ATIOMHUHHUS W
TUJPOKCUJA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3alady 1o TeMme «BaxHeiine
METAJUIBI U UX COEOUHEHUS).

XuUMHA U OKPYKAOUIAS Cpeaa

BemecTtsa u Marepuansl B IIOBCEAHEBHOW JKM3HHM 4YeNlOBEeKa. besomacHoe
UCIIOJIb30BaHUE BELIECTB M XUMHUYECKMX peakuuil B ObiTy. [lepBas momours npu
XUMHUYECKUX 0KOTax M OTPaBICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpyXarolled cpelapl (IpenenbHas AOIMycTUMast
KoHIeHTpauus BemecTB (manee — IIJIK). Posnp Xumum B pelieHHH SKOIOTMUYECKHUX
npobiiem.

Xumuueckuil 3Kcnepumenm:
M3yuyeHHe oOpa3loB MaTepuanoB (CTEKJIO, CIUJIaBbl METAaJUIOB, TOJUMEpPHbIC
MaTepHabl).

Mesicnpeomemmuule cesazu

Peanmuzanmss MEXNpeaIMETHBIX CBS3€H NpH HW3YyYeHWH XUMHM B 9 Kjacce
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
W TIOHATHN, SIBJSIFONIUXCS CHCTEMHBIMH [IJISI OTACIBHBIX IPEIMETOB E€CTECTBEHHO-
HAYYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHanM3, CHHTE3, KiacCcuuUKaIus, NEPUOJUYHOCTb, HAOIIOJCHUE, SKCIEPUMEHT,
MOJICTUPOBAHUE, W3MEPCHHE, MOJICIb, SBICHHE, MApPHUKOBBIM A((EKT, TeXHOIOTHS,
MaTepHabl.

®duzuka: martepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, WMOH, HYKJIHJ], WU30TOIbI,
PaINOaKTUBHOCTh, MOJIEKYJa, dJACKTPUUCCKUN 3aps]l, TPOBOJHUKH, MOJYIPOBOIHUKH,
JUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, PacCTBOPUMOCThb, KPHCTAUIMYECKAs pEIIETKa, CIUIaBbl, (PU3HUCCKHE
BEITUYMHBI, EAUHUIBI HU3MEPEHHS, KOCMHUYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3IIBI,
Connue.

buonorusa: ¢dortocunTe3, npixanue, Ounocdepa, sKocHCTEMa, MHUHEPATbHBIC
yI0OpEeHHs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEILHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IMOJIE3HBIE
MCKOIIaeMbIe, TOTIUBO, BOJTHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIC PE3yNIbTaThl OCBOCHHS IIPOrPAaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHuUs
JOCTHTAIOTCSI B XOA€¢ OOYy4YeHHS XUMWUU B EIUHCTBE YYCOHOW ¥ BOCHUTATEIHHOU
JEATEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKHMH COIIMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, IPUHSATHIMH B 00IIIECTBE IPaBUIAMH U HOPMaMU
MOBEICHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATN3AIIAN
00yJarommxcs.

JInuHocTHbIE PE3yJIBTATHI OTpaXxaroT TOTOBHOCThH O0yJaroIIXCs
PYKOBOJICTBOBATbCS CHUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALIMM M PACIIMPCHHE
OIIBITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NnaTPpHOTHYECKOT0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAy4YHOMY HACJICUIO, IOHNMAaHHNs 3HAYECHUSI XMMUYECKON HAyKH B )KHU3HU COBPEMEHHOT'O
oOmiecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHON HH(pOpMauued O NepeoBbIX
JOCTHXKEHHUSIX M OTKPBITHSIX MUPOBOM M OTEYECTBEHHOW XMMUH, 3aUHTEPECOBAHHOCTHU
B HAy4YHBIX 3HaHUSIX 00 yCTpOICTBE MUpa U OOILECTBA;

2) TPasKAAHCKOT0 BOCIIUTAHMSA:

MPEACTABICHUS O COLIMAJIBHBIX HOPMaX M MPAaBUJIAX MEXIMYHOCTHBIX OTHOIICHHM
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, yueOHO-
UCCJIEIOBATENBCKOW, TBOPYECKOM M JAPYIMX BHMJAAX JEATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JI€ATEIbHOCTM TIPU  BBIIOJIHEHUH  YYEOHBIX,
MO03HABATEJIbHBIX 33/]1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUHN Y4eOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMOIOHMMAHHMIO M B3aWMOIIOMOIIM B IIPOLIECCE 3TOM
y4eOHOH JesTEeNbHOCTH, TOTOBHOCTU OLIEHUBATH CBOE MOBEIECHHE M MOCTYINKH CBOMX
TOBAapMIlle C IO3WLIHWHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HaHHUS
MOCJIEACTBUMN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PDEHUYCCKHE TPEACTABICHHS O BEIIECTBE M XUMHUYECKOW peakIiln,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABISIOIIME OCHOBY
IUIS TIOHUMAaHMs CYI[HOCTH HAy4yHOW KapTHHBI MHUpa, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3aHMOCBS35IX YeJIOBEKa C MPUPOIHOMN CPeIoH,
O POJIM XMMHUH B TIO3HAHUH STUX 3aKOHOMEPHOCTEH;

MI03HaBaTEIbHBIE MOTUBBI, HAIIPABJICHHBIE HA TTOTyY€HNUE HOBBIX 3HAHUH 110 XMMHHU,
HEOOXOIUMBIE 1151 O0BICHCHHS HAOII0AaEMBIX IPOLIECCOB U SIBICHHM, TO3HABATEILHOM,
UH(POPMAIIMOHHON M YMTATEILCKOM KYIBTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIILHOM
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paboThI C yueOHBIMU TEKCTAMH, CITPABOYHOM JTUTEPATYPOM, TOCTYITHBIMU TEXHUYECKUMU
CpeICcTBaMU MH(POPMAIMOHHBIX TEXHOJIOTUM;

UHTEpeC K 00yUEHUIO U IO3HAHUIO, JTF0O03HATEIBHOCTh, TOTOBHOCTD U CIIOCOOHOCTH
K caM000pa30BaHUIO, IPOEKTHOM U HUCCIIEI0BATEIbCKON JEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBJICHHOCTH U YPOBHS OOy4YEeHHS B AAJIbHEHUILIEM;

4) ¢popmupoBaHuA KYJIbTYPHI 310POBBSI:

OCO3HaHUE IIEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 30POBBIO,
YCTaHOBKH Ha 3/10pOBbIil 00pa3 )KU3HU, OCO3HAHHUE MOCIEICTBUN U HENPUATHE BPEAHBIX
OpUBBIYCK (YyHOTpEeONEHUST alKOrojsi, HApPKOTUKOB, KypEHHs), HEOOXOAUMOCTH
coOIOACHNsI TpaBUl OE30MACHOCTH IpPU OOpalIeHUMM C XUMHUYECKUMHU BELECTBAMU
B OBITY U peabHOMN KHU3HU;

5) Tpy/A0BOI0o BOCTIMTAHUS :

HHTEPEC K MPAKTUYECKOMY H3YYEHHIO MpodecCHii M TpyAa pasiumdyHOro poa,
yBaKEHHE K TPYAy M Pe3yabTaTaM TPYAOBOH JEATEIBHOCTH, B TOM YHCIIC HAa OCHOBE
NPUMEHCHHS MPEIMETHBIX 3HAHUN 1O XMMHH, OCO3HAHHBIM BBHIOOP WHIUBUAYAIbHOU
TPAeKTOPUHU MPOJOLKEHUS 00pa3oBaHMsA C YYETOM JIMYHOCTHBIX HHTEPECOB M
CHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHCIIHOM
npoeCCUOHATIBHON JEATEILHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTB
aJlalITUPOBATHCS B MPOGECCUOHANBHOU CpPeEJIe;

6) IK0JI0THYECKOT0 BOCIIMTAHUS:

AKOJIOTMYECKHU 11eJIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHUKY KU3HH
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAaHHUE [IEHHOCTU 30POBOr0 U 0€30MacHOTO
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 370pPOBbIO, OCO3HAHWE LIEHHOCTH COOIIOACHUS MpaBUI O€30MacHOro
NOBEACHUS MpU paboTe C BEILIECTBAMMU, & TAKKE B CUTYalUAX, YTPOKAIOIINUX 30POBbIO U
JKU3HU JIIOIEH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, TMOJy4yaeMble TMpPU HU3YYEHUU  XUMUH,
JUISL PEIIEHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOIHONU CPENOM, ISl MOBBILIECHUS
YPOBHSI 3KOJIOTUYECKON KYJIbTYpbl, OCO3HAHUS TTI00ATILHOTO XapaKkTepa dKOJOTHYECKHUX
npobsieM W MOyTed HMX peLIeHUs MOCPEICTBOM METOAOB XUMHH, 3KOJIOIMYECKOIo
MBIILJICHUS, YMEHUS PYKOBOACTBOBAThCA UM B MO3HABATEIbHOW, KOMMYHUKATUBHON U
COLMAIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METanpeaIMETHBIX pe3yJIbTaTOB BBIJICIIAIOT 3HAYMMBbIC
TuTst GOPMHUPOBAHUSI MUPOBO33PEHUS OOIICHAYYHBIC TIOHATHSI (3aKOH, TEOPHS, TPUHITHII,
runoresa, (GakT, CUCTeMa, MPOIECC, IKCIIEPUMEHT U JPYToe€.), KOTOPhIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUCOHBIX IIPEAMETAX U MO3BOJISAIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (HOpPMHUPOBATH TMPEACTABICHUE O IIEJIOCTHOM HAy4YHOW KapTHHE MHPA,
U YHUBEpcajbHble yueOHbIe AeiCTBUS (IT03HABATENIbHbIC, KOMMYHHKATUBHBIE,

16



denepanbHas padouas nporpamma | Xumust. 8-9 kiacchl (0a30BbIi yPOBCHB)

pETYJIATUBHBIE), KOTOpBIE 00eCIeuynBarOT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHON ACSITEIbHOCTH.

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
Bba3oBble Jornueckue aeicTBUA:

YMEHUS HCHOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIUIEHUS PU OCBOCHUW 3HAHUWNA:
pacKpbIBaTh CMBICT XUMUYECKUX TOHSATHUU (BBIICIATh MX XapaKTEpHBbIC MPH3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JIPYTMMH TIOHSATHUSAMH), HCIOJIB30BaTh IOHSATHUS
JUTsl OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBICHWH, BBIOMpATh OCHOBAHHUS W KPHUTEPUU
JUIS KJacCU(PUKAIMM XUMHUYECKHUX BEIIECTB M XUMHUUYECKUX PEeaKIuid, yCTaHaBIMBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH HW3YYCHHS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 AaHAJIOTWH), JieJlaThb BBIBOJBI U
3aKJIIOYCHUS,

YMEHHE TIPUMEHSITh B TIpoIlecCe€ TMO3HAHUS TOHATUS (IPEAMETHBIE U
METanpeIMETHbIC), CHMBOJUYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHUMHH MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUMHUUYECKas popMysia U ypaBHEHUE XUMUYECKON
peaKIuy — MPU PEIICHUH y4eOHO-TT03HABATENIbHBIX 3a7a4, C YIETOM 3THUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISITh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKK H3Y4YaE€MbIX
00BEKTOB — XHMHYECKMX BEHIECTB M XHUMHUYECKHUX pPEaKIUui, BBIABIATH OOIHE
3aKOHOMEPHOCTH, NPUYUHHO-CIEACTBEHHBIC CBA3M WU MPOTHBOPEUYUS B HU3Yy4AEMBIX
rpoueccax U sIBICHUSX.

ba3oBble uccienoBare/ibCKue 1eMCTBUSA:

YMEHHUE UCIOJb30BaTh TOCTABJICHHBIE BOIMPOCH B KA4€CTBE MHCTPYMEHTA
MO3HAHHUA, a TaKK€ B KauyeCTBE OCHOBBI NI (POPMUPOBAHUS THIOTE3BI MO MPOBEPKE
IIPaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

npuOOpETeHHe ONbITa 10 IUIAHUPOBAHUIO, OPTraHU3allMd U  TMPOBEJCHUIO
YYEHMUYECKHUX IKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a X0JI0M MPOIECcca, CAMOCTOSITEILHO
MIPOTHO3UPOBATH €0 pe3yabTaT, (HOPMYIUPOBATH 000OIIECHUS U BBIBOJIBI 110 pe3yiIbTaTam
POBENEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOIETAHHOMN padoTe.

Pabora ¢ unpopmanueii:

YMEHHE BBIOUPATH, AHATU3UPOBATH U HHTEPIIPETUPOBATH HHPOPMAITUIO PA3TIUUHBIX
BUJIOB W (OpM TMpeACTaBICHHs, TMOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAYYHO-
MONYyJISIpHAsT JIUTEpaTypa XUMHYECKOTO COJEpKaHHUs, CIPABOYHBIC MOCOOUS, PECypChl
NHTepHeTa), KpUTUYECKHM  OIICHHMBATh  MPOTUBOPEUMBYID UM  HEIOCTOBEPHYIO
uHdOpMaIHIo;

yMEHHUE TMPUMEHATh pa3JIMuHble METOAbl M 3ampoChl TMPU TOUCKE U OTOOpE
uH(OPMAITUU U COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJIS1 BHITIOJTHEHHS YICOHBIX U
MO3HABATENLHBIX 3a/1ad OMPEJSIEHHOTO0 THUIAa, NPUOOPETeHHE OmNbiTa B 00JACTH
UCITIOJIb30BaHUsI MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBIIQJICHUE
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KYJbTYpOH aKTUBHOT'O UCITOJIb30BAHUSI PA3JIMUHBIX IOMCKOBBIX CUCTEM, CAMOCTOSITEIBLHO
BEIOWPATh ONTUMAIBHYIO (GOpMY TMpEACTaBICHHUS HHPOPMAIMA W WIUTFOCTPUPOBATH
perraeMbie 3a/1a91 HECJIOKHBIMU CXEMaMU, AuarpaMMaMu, IpyrumMu (opmamu rpaduku
1 UX KOMOMHAIIHSIMU,

YyMEHHUE  HCIOJB30BaTh W  aHAJIM3UPOBATH B  Ipolecce ydyeOHOM U
HCCIIEIOBATENIbCKON  JICSITEIPHOCTH HMHGOPMAIIUI0 O BJIUSHUHM IPOMBIIUICHHOCTH,
CEJIbCKOTO X035IMCTBA U TPAHCTIOPTA HA COCTOSTHUE OKPY KAIOIEel MPUPOTHON CPEIbI.

KoMMyHUKAaTHBHBIE YHUBepPCAJbHbIEe yueOHbIE JeiCTBUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B Xo0j€ auanora W (WiM) TUCKYCCHUU) MO CYLIECTBY
o0cyxmaemMoil TeMbl, (POPMYJIHMPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIHHO BBITOJHEHHUS
MPEIJIOKEHHON 3a/1a4u;

MPUOOPETEHUE OIbITa TMPE3CHTAMN PE3yIbTATOB BBIOJTHCHUS XUMHUYECKOTO
sKceprUMeHTa (J1abopaTOPHOTO OIbITa, JTAOOPATOPHOM PabOThl MO UCCIEAOBAHUIO
CBOMCTB BEIIIECTB, Y4EOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I[IO3HABATEIBHOU U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHWH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
y4€Ta OOIIUX MHTEPECOB U COTJIACOBaHMS MO3ULIMKM (0OCYXJIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE TITYPMbD», KOOPJIWHAIIAS COBMECTHBIX JICUCTBHH, ONPEACICHUE KPUTCPUECB
0 OI[EHKE Ka4eCTBa BBHIMOJIHEHHOW paOOThHI U IPYTHUE);

PerynsiTuBHble yHUBepCaJbHbIe yueOHbIC JACHCTBHS:

YMEHHUE CaMOCTOSITEILHO OINPEACNSATh eI  JICITEIbHOCTH, IUJIAHHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBATH M TIPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaATh HauOosiee 3(PEeKTUBHBIE CMOCOOBI peIIeHUs Y4YeOHBIX H
MO3HABATENbHBIX  3aJay, CaMOCTOSITEJIbHO COCTaBISATb WM  KOPPEKTHUPOBATh
MIPEJIOKEHHBIN aJTOPUTM JIEMCTBUM IPU BBINOJHEHUN 33JaHUN C YYETOM IOITYUYCHUS
HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEaKIMsIX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO pe3yJibTaTa 3asBICHHON LEIU, YMEHUE HUCIOJIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUM 33 IaHUMN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yJlbTaTOB MO OCBOCHHIO 00S3aTENILHOTO COJEpKaHus,
YCTaHOBJICHHOTO JTaHHOM (hefiepaibHON pabouel mporpaMmmoil, BIJIETSIOT: OCBOCHHBIE
o0yJarouMMucs Hay4YHble 3HAHUS, YMEHUSI U CHOCOOBI JEHCTBUM, creuuduueckue
JUIsL TIpeAMETHON obnactu «XuMus», BUABL ACATENBHOCTH MO TMOIYYEHUIO HOBOIO
3HaHMS, €r0 MHTEPIPETALNH, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUYECOHBIX
Y HOBBIX CUTYaIIHsX.

K koHiy oOyueHuss B 8 KJjacce mpeaMeTHBIE Pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHaIOIIUXCSI YMEHUI:
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pacKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKHX MOHATHI: aTOM, MOJEKYJa,
XMUMHUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOpPOJHAS U
HEOJITHOPO/IHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas JOJII XUMHUYECKOrO 3JIEMEHTa
B COCIMHEHUHU, MOJSPHBIA OOBEM, OKCHJ, KHCJIOTA, OCHOBaHUE, COJb,
AIIEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peakluii: peakuy COCIUHEHUs, PEAKIIMH Pa3JIOKEHUS, PEaKIUU 3aMEILIECHUS, PEAKIINH
0o0MeHa, 9K30- U 3HJOTEPMHUUECKHE PEAKIUH, TEIIIOBOM 3(pPeKT peakuuu, siApo aToma,
AIIEKTPOHHBIN CIIOM aTroma, aroMHas OpOUTallb, paguyC aToMa, XUMHUYECKas CBA3b,
NOJIIpHAsT M HEINOJSIPHAsT KOBAJICHTHAs CBs3b, MOHHAs CBSA3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Ji BellecTBa (IIPOLICHTHAs! KOHIIEHTPALIMsI) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IIOHATHNA U IIPUMEHSTH 3TH
MOHATHUS NIPU ONMKUCAHUU BEIIECTB M UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJ€HHsS (OpMyJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OIIpE/IEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTEIICHb
OKHCJICHUSl JJIEMEHTOB B OWMHApPHBIX COEAUHEHMSX, NPHUHAJICKHOCTh BEIIECTB
K ONpenen€éHHOMY KJacCy CO€IMHEHHA 1o ¢GopMmysiaMm, BHJ XHUMHYECKOW CBA3U
(KOoBaJICHTHas! 1 MOHHAs1) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.1. MeHeneeBa: 1eMOHCTPHUPOBATH
NOHUMAaHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XHMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B lleprogumdeckoil cuCTEME, 3aKOHOB COXPAHEHHMS MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOTaJpo;

ONMKCHIBATh W XapaKTepu3oBaTh TabMMuHyro (opmy llepronnueckoit cucTembl
XUMHUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATHS «TJaBHas MOArpymnmna (A-rpymnmna)» u
«moboynass mnoxarpynna (b-rpynma)», manble u 0ojdblIME TEPUOABI, COOTHOCHUTH
0003HaueHus, KOTOpble UMeIoTcs B Tabiuue «llepuonnueckas cucreMa XMMHYECKHX
anemeHtoB J[.MI. MenneneeBa» ¢ 4MCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB U 3apsal sapa, oOIee YHuCIO D3JIEKTPOHOB U
pacrnpeiesieHUe X 1O JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh  XMMHYECKUE  DJIEMEHThI, HEOPraHWYEeCKHe BEUIECTBA,
XUMHUYECKHE peakiuu (M0 4YHUCIy M COCTaBy YYAaCTBYIOIIMX B PEaKUUU BEUIECTB,
1o TerIoBoMy 3PheKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB PAa3IMYHBIX
KJIACCOB,  MOATBEPXKAAasl  ONMCAaHWE NPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaAKIIHi;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAYECTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IPOTEKAHNS XUMUYECKHUX MPEBPALLEHUI B Pa3IUYHBIX YCIOBUSX;

BBIYMCIIITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJIO0 XMMHYECKOT0 3JeMeHTa Mo (opMyse COSIUHEHUs], MAaCCOBYIO JIOJIO
BEILECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIIVH;
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MIPUMEHSITH OCHOBHBIE ONEPALIMU MBICIUTEIBHOMN NI TETbHOCTH — aHAIU3 U CUHTE3,
cpaBHEHHUE, 0000IleHHEe, CUCTEMATU3AINIO, KIacCU(UKAIINIO, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€d — Il M3Y4YEHUSI CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIIHi,
€CTECTBEHHO-HAYUYHbIC METO/bl TTO3HAHUS — HAOIIOCHUE, U3MEPEHHE, MOACITUPOBAHUE,
HKCIIEPUMEHT (peabHbII U MBICIICHHBIN);

ClieloBaTh MPaBWJIAM IOJIb30BAHUS XUMHUYECKOW TMOCYJOM W J1abopaTOpHBIM
obopynoBaHHEM, a Tak)Ke TpaBWIaM OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSIMU T10 BBIMOJTHEHUIO TA00OPATOPHBIX XUMHUYECKHUX OMBITOB MO MOJYYEHHUIO
U CcOOMpaHHIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OMPEAEIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
MPOBOJUTh XUMHUYECKHUE DKCIEPUMEHTHI MO PACMO3HABAHMIO PACTBOPOB IEJOUeh U
KHUCIIOT C MTOMOIIbIO MHAUKATOPOB (J1akmyc, (heHoapTanernt, METUIIOPAHK U APYTHE).

K xonmy oOyuenuss B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Yy OOYHAOIIUXCSI YMEHUIA:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMAYECKUX MOHATUN: XUMAYECKUH AJIEMEHT, aTOM,
MOJIEKYJA, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTb,
JIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHCICHUS, XUMUYECKas PpEeakius, XUMHUYECKas
CBA3b, TEIUIOBOM 3((EKT peakiuu, MOJb, MOJIAPHBIA O00BEM, pacTBOpP, JIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, AJIEKTPOJIUTHYECKAss AMCCOLUMAlUs, PEaKUud HOHHOro OOMeHa,
KaTajau3aTop, XHMUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHUMblE peakiuy,
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINN, OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJIEHHE, AUIOTpOmusA, aM(pOTEpPHOCTh, XMMHUYECKas CBs3b (KOBAJICHTHas,
VOHHAsl, METANIMYECKas), KPUCTALUIMYECKAs PEIIETKA, KOPPO3Us METAJUIOB, CIUIABBI,
CKOPOCTh XHMHMYECKOM pEAKLUMH, NpPeAesbHO aomyctumas koHueHtpauus [1JIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHI U MPUMEHSATHITU
MOHATHUS NIPU ONMKUCAHUU BEIIECTB M UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHMUYECKYI0 CHMBOJMKY JJIsi COCTaBlieHUS (OpMYN BEIIECTB U
YPaBHEHUM XUMHUUYECKUX PEAKLINM;

ONpPENENIATh BANICHTHOCTh W CTENEHb OKHCICHHS XUMHYECKUX DJIEMEHTOB
B COCIMHEHMAX DPA3JIUYHOIO COCTaBa, NPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCcy coeAuHeHud mno ¢dopmyrnam, BUJ XUMUYECKOM CBsI3M (KOBaJ€HTHAs, MOHHAs,
METaJUINYecKasi) B HEOPraHMYECKUX COEAMHEHMSX, 3apA]l HOHA M0 XHUMHYECKOU
dopmyrie, xapakTep Cpelpl B BOJHBIX PacTBOpax HEOPraHUYECKUX COCAUHEHUH, THI
KPUCTAJUIMYECKON PEIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMbici  [lepuommueckoro  3akona J[.M. MengeneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAHKE: ONMUCHIBATh U XapaKTEepPU30BaTh TAOJIUYHYIO POpMy
[leproguyeckor CHUCTEMBI XUMHUYECKHX OJJIEMEHTOB: pa3jiMyaTh IOHATHUS «TJIaBHAs
noarpymnmna (A-rpynma)» u «mobounas noarpynmna (b-rpymma)y, manbie u Oonbime
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NEPUObI, COOTHOCUTh OOO3HAYEHUS, KOTOPhIE MMEIOTCS B MEPUOAMYECKON TabiuIe,
C YMCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XHUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YUCIo IEKTPOHOB M PACIPEACIICHUE UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSCHATH O0IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIEMEHTOB U UX COCTMHEHUI
B IIpejiesiaX MaJIbIX IEPUO/I0B U TJIaBHBIX MOATPYII ¢ Y4ETOM CTPOCHHS KX aTOMOB;
KJIacCU(PUIIUPOBATh  XMUMHUYECKHE  OJEMEHTH, HEOPraHMYECKHEe  BEIleCTBa,
XUMHUYECKHE peakuu (10 YHCIy U COCTAaBy Y4YaCTBYIOIIMX B PEAKUUU BEIIECTB,
1o TerI0BOMY 3¢ (HEKTy, M0 NU3BMEHEHHIO CTETICHEW OKUCICHUS XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CrICU(PUISCKIE XUMUIECKUE CBOWCTBA
IPOCTBHIX U CJIOXHBIX BEIIECTB, MOJATBEPKIAsi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

COCTABJISITh YPABHEHHS AJIEKTPOIUTHYECKOM AMCCOLMALMUA KHUCIOT, LIENI0Yel u
COJICH, TIOJIHBIE M COKpAIEHHBIE YpPaBHEHHUS PEaKIMi HOHHOTO OOMEHA, ypaBHEHUS
peaKkiyii, TOATBEPKAAOUIMX CYIIECTBOBAHUE T€HETHUECKOW CBS3H MEXAY BEIIECTBAMU
Pa3IMYHbBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTAaBJICHUS 3JIEKTPOHHOr0 OanaHca 3THX peakUuuid;

IPOTrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JOJK0 XMMHUYECKOrO 3JIEMEHTa Mo (hopMmyse COEIMHEHUS, MaCCOBYIO OO
BEILIECTBA B PACTBOPE, POBOJUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEAKIINU;

coON0/IaTh TpaBUjia TOJIb30BAHUS XUMHUYECKOM TIOCYJ0M H J1abopaTOpHBIM
o0Opy/noBaHUEM, a TaKXke MpaBuja oOpalleHUus C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKITUSIMU T10 BBITIOJTHEHHUIO TA0OPATOPHBIX XUMHUUYECKHUX OIMBITOB M0 MOTYyYEHHUIO
U coOMpaHuIo ra3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLMH, MOATBEPKAAIONINE KAaYECTBEHHBI COCTaB Pa3jIM4HbIX
BEII[ECTB: PACIO3HABATh OINBITHBIM NYTEM XJIOPHUA-, OpOMHI-, HOAWA-, KapOOHaT-,
docdart-, cunukar-, cynbQar-, THAPOKCHI-MOHBI, KATUHOHBI AMMOHUS U HOHBI U3yYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINUE B BOJHBIX pACTBOPaX HEOPTaHUYECKHUX BEILIECTB;

MPUMEHSTh OCHOBHBIE OTIEPALIMU MBICIIUTEIIBHON IESITEIbHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, O0000UIEHHE, CUCTEMAaTU3allMI0, BBISBICHHE MNPUYUHHO-CIIECTBEHHBIX
CBSI3€M — I WM3YYEHUs] CBOWCTB BEIIECTB U XUMHUYECKHUX PEAKLUUN, €CTECTBEHHO-
HAy4YHbIE€ METO/Ibl TO3HAHUS — HAOIIOICHHE, U3MEPEHHUE, MOJEIUPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN).

21



TEMATHUYECKOE IINTAHUPOBAHUE

denepanbHast padboyas mporpamma | Xumusi. 8—9 kimaccel (0a30BbIi yPOBEHB)

8 KUIIACC
HaumenoBanue
No KosmmuectBo OCHOBHBIE BUJIBI IESITEILHOCTH
pas/iesioB U TEM Conepxanue o0ydeHus
n/n 4acoB oOy4Jarommxcs
y4eOHOro npeaMeTa
Pasznen 1. [lepBoHavanbHbIe XMMUYECKHE NOHATHUS
1.1 | Xumus — BakHad 3) [Ipenmer xumun. Posib XuMuu B :KU3HH PackppiBaTh cMBICIT N3y4aeMBIX IIOHSITUH.
o0racTb YyeJoBeKa. XUMHUS B CUCTEME HAYK. PackpbIBaTh posib XUMHUU B IPUPOJIE U
€CTECTBO3HAHUSA U Tena u BemecTBa. @U3MYECKUE CBOMCTBA | KU3HU YEIIOBEKA, €€ CBA3b C APYTUMU
MPaKTUYECKOMN BEIIECTB. ATperaTHOe COCTOSIHUE HAayKaMHU.
NEeATENBHOCTH BemlecTB. [loHsATHE 0 MeTONaX MO3HAHUS | Pa3nnuarh YnMCThIE BEMIECTBA U CMECH;
YeJioBeKa B XUMHUU. YUCThIE BEILIECTBA U CMECH. OJIHOPOJIHbIE U HEOJHOPOJIHBIE CMECH.

CnocoObI pa3iesieHus: CMECei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCY10M,

C MpaBWJiaMu pabOThI B TaOOPATOPUH U
nprueMaMu 00palieHus ¢ 1a0opaToOpHBIM
000pyTI0BaHUEM.

dusndeckue cBoMcTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIOB
1 HEMETAJIIOB.

CniocoOnI pa3eneHust cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMSL, XpoMaTorpadusi).

PaznnyaTe u3ndeckre 1 XUMHUECKHE
SIBJICHUSI.

CrnenoBath anropuTMam UCTOJIb30BAHUS
AKCIIEPUMEHTAJIBHBIX METOJ0B —
HaOII0JICHUS ¥ DKCIIEPUMEHTA.
HaOmronaTh ¥ onuceIBaTh OOBEKTHI

MIpHY MPOBEACHUM IEMOHCTPALIUHI U
J1a00paTOPHBIX OMBITOB MO U3YYEHUIO
(U3UICCKUX CBOMCTB BEIIECTB, CITOCOOOB
pa3JelICHUs] CMECEU BEIIECTB.
[IpoBOIUTE XUMHUYECKUMN IKCTIEPUMEHT
IIpU pa3JeJeHuU cMecell (Ha mpumepe
OYMCTKHU IMOBAPEHHOM COJIN) B XO/JI€
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Jlabopamopnvie onvimol:

N3yuenue u onucanue GU3ndecKux
CBOMCTB 00pa3li0B HEOPTraHUYECKUX
BEILECTB.

N3yyenue cnocoO0B pa3aeseHus cMece
(C MOMOIIIbIO MarHuTA).

Ilpakmuueckue pabomui:

Ne 1. IIpaBuna paboThl B 1abopaTopuu 1
npUEMBI 00palleHus ¢ 1a00paTOPHBIM
000py10BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU TIOBAPEHHOW COJIN)

IpaKkTHYecKoi paboThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY 101 1 1a00paTOPHBIM
000pyI0BaHUEM, a TAKKE ITpaBUIIaM
oOpallleHus: C XUMUYECKUMHU BELIECTBAMU
B COOTBETCTBHU C HHCTPYKLUEH

IIPY BBIIIOJIHEHUH ITPAKTUYECKON

pabotsr Ne 1.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EeHHUE.

Xumuueckas popmyia. BaneHTHOCTD
aTOMOB XMMUYECKUX IJIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTABA BELIECTB.
OTHOCHUTENBbHAS. aTOMHAsI Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 1011 XMMUYECKOTO DJIEMEHTA
B COCJJUHEHHUH.

OnpenensiTh MPU3HAKA XUMHUECKUX
peaxiui, yCIOBUS UX MPOTCKAHMS.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMUYECKUX SIBJICHUH C TOYKH 3PEHUS
ATOMHO-MOJIEKYJIIPHOT'O YUEHHUS.
KnaccudummpoBars xummuieckue
peakiuu (10 YUCIIy U COCTaBy
pearupyromux u 00pa3yroxcs
BEILIECTB).

CocraBnsath Hopmyibl OMHAPHBIX
BEIIECTB 0 BaJICHTHOCTH U OTIPEAEIATH
BaJICHTHOCTH 110 ()OpMyJiaM BEIIECTB.
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KomnuectBo BemecTBa. Moib. Monsipaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEIMHEHUMN.

Du3NYEeCKUe U XUMHUUECKUE SIBIICHHUSL.
Xumuyeckasi peakius u e€ Mpu3HaKu.
3aKOH COXpPAHEHHUSI MACChl BEIIECTB.
XUMUYECKUE YPABHEHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, Pa3I0KEHUS, 3aMEIIICHMUS,
oOMmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckrue cBoMcTBa 00pas3IoB
HEOPTaHUYECKUX BEIIECTB — METAJLJIOB U
HEMETAJIOB.

OOpa3sIisl BEIIeCTB KOJIMYECTBOM 1 MOJTb.
dusnueckue saBiaeHus (TIaBIeHUE BOCKa,
TastHUE JibJIa, paCTHpPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XuMuYecKue siBjeHus (TOpeHrne CBeYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI UJIU METa

C COJIIHOW KUCJIOTOM).

Hab6nronenune npru3HaKoB MpOTEKAHUS

PaccraBisaTs koahhuLmeHTs!

B YPaBHEHUSIX XUMHUECKHUX PEaKIIUH.
Habmronate 1 onmmceiBaTh 00BEKTHI

IpU MIPOBEICHUH IEMOHCTPAIIUI U
1a00paTOPHBIX OIBITOB.

[TpoBoauTh BEIYKCIEHUS IO (hOpMyIIaM
XUMHUYECKUX COETMHEHUHN U yPaBHEHUSAM
XUMHYECKHUX PEaKIIUM.

[TpuMeHsITh eCTECTBEHHO- HAyUHBIE
METO/Ibl TO3HAHUS (B TOM UHCIIE
HaOJII0/ICHUE, MOJICTMPOBAHNUE,
AKCIIEPUMEHT ¥ OCHOBHEBIE OTIEpAIluU
MBICTUTEIILHON IS TEIbHOCTH
(cpaBHEHME, KIacCU(pUKALIMS)
BricTpanBath pa3BEpHyThIC TUCHMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha WHGOPMAITUIO U3 YUCOHHKA U
CIPaBOYHBIX MaTEPHAIIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmapar Kypca XUMHUU
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XUMHUYECKUX peaklui (pa3noxeHue
caxapa, B3aMOJICIICTBHE CEpHOU
KHUCJIOTBI C XJIOPUAOM Oapusi, MOTydeHUE
U pasnokenue ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
xeiesa ¢ pactBopoM coiu meau (11).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

JlabopamopHvie onvimoi:

Co3panue mozened MOIeKyl
(I1apoCTEepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IloB HEOPTaHUUECKUX BEIIECTB —
METAJIJIOB U HEMETAIJIOB.

HaOmronenue ¢puzndeckux (MaaBjieHUEe
BOCKa, TassHUE JIbJa) U XUMHUICCKUX
(ropeHue cBeuH, MPOKATUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

HabGnronenue u onvcanue Npu3HAKOB
MPOTEKAHUSI XUMUYECKUX PEAKITHMA
Pa3HBIX TUIIOB.

Buviuucnenua:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEIIECTB, MOJIIPHOM MacCChl, MACCHI
BEII[ECTB, MACChI U KOJIMUECTBA BEIIECTBA;
MacCOBOH JIOJIM XMMHUYECKOTO dJIeMEHTa
o (opmyIie coenMHEeHMUS;
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I10 YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChbl BECIIICCTBA

110 U3BCCTHOMY KOJIMICCTBY, MACCC
PCarcHTOB UJIHN IIPOAYKTOB pCAKIINH

Hroro no pazneny

20

Pa3znen 2. BaxkHeliline npeacTaBuTEe M HEOPTaHUYECKUX BellleCTB

2.1

Bosnyx. Kucnopon.
ITonsarue
00 oKkcHuIax

6

Bosnyx — cmeck razos. CoctaB Bo3ayxa.
Kucnopon — a3neMeHT u nmpocroe
BellecTBO. Haxoxkaenue kuciopoaa

B NpUpOAC, PUNUECKUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJTYYEHHUsI KUCIIOPO/ia B JIA0OpaTOPUH U
npoMmbilieHHOCTH. KpyroBopor
Kucaopoaa B mpupoae. O30H —
AJUTOTpOIHAs MOAUUKAIIHS KUCIOPO/Ia.
TennoBo# 2PHEeKT XUMUIECKON peaKIvH,
TEPMOXUMHUYECKUE YPAaBHEHMUS, IK30-

Y SHAOTEPMHUYECKHE peaklnu. TOIIuBO:
YTOJIb U METaH. 3arpsi3sHEHHE BO3/IyXa,
YCWICHHE MapHUKOBOTO 3(PdekTa,
pa3pylieHrne 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpeieIeHue CoiepKaHms
KHCJIOPOJA B BO3JIyX€

[Tomy4yenue, cobnpanue, pacro3HaBaHUE

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSL COCTaBlIeHUs (POpMYIT BEIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHI C yYaCTUEM KHUCJIOPOJA.
XapakTepu3oBarth (ONMKUCHIBATH) COCTAB
BO31TyXa, (DU3NICCKHE U XUMHUICCKUE
CBOICTBA KUCIIOPO/A, CIOCOOBI €ro
MOJIYYCHHUS], TPUMEHEHUE U 3HAUCHHE

B TIPUPOJIC W KU3HH YETIOBEKA.
CpaBHHBATh pEAKIIMN TOPCHUS U
MEJJICHHOTO OKUCIICHUS.

OOBICHATB CYIIHOCTh IKOJIOTUIECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

CrnenoBaTh mpaBmiiaM 0€30TacHOMN
paboThI B TabOpaToOpuu Mpu
WCITOJIb30BAaHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpallleHHs C TOPIOYMMU BEIIIECTBAMH.
[TnanupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYIECKUE IKCIIEPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
HaOnronenue B3auMo1eicTBYS BEILIECTB
C KUCIJIOPOJIOM U YCIOBUSA
BO3HUKHOBEHUS U TPEKPAILCHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakomIieHHE ¢ 00pa3aMu OKCUIOB U
OMMCAHUE UX CBOMCTB.

Ilpakmuuecxas paboma: Ne 3. Tlonyuenue
U cCOOMpaHUE KUCIOPOIa, U3YUYEHHE €T0
CBOWCTB.

Buiuucnenus:

MOJIEKYJISIPHOM MaccChl KMUCJIOpPOaa U
030Ha HA OCHOBAaHUHU aTOMHOM MacChl
XUMHUUYECKOTO AJIEMEHTA;

KOJINYECTBa, MACChI BEIIIECTBA

M0 YPaBHEHUSM XUMUYECKUX PEaAKITUi

IPOBOJUTH HAOIIO/IEHNS, I€JIaTh BBIBOIbI
10 pe3yibTaTaM 3KCIEPUMEHTA

IIPY IPOBEACHUH JTA0OPATOPHBIX OTIHITOB
U TIPAKTUYECKOM pabOTHI.

BbIYucisaTh KOJIMYECTBO BEILIECTBA,
00bEM Taza 1o popmysiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YUYECHHBIN OHATUNHBIN
armapar Kypca XuMUu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — aneMeHT u mpocToe
BemecTBo. Haxoxaenue Bogopoaa

B IIpHUpoe, PU3nUecKne U XUMUIECKUE
CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. Kucnotsl u comnu.
MonsipHbiii 006EM Ta30B. Pacuérhl

M0 XUMUYECKUM YPaBHEHUSM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue u

PackpsIBaTh CMBICH U3y4aeMbIX OHATHN
Y IPUMEHSTH 3TH TIOHATHUS MPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLCHUN.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3nUecKue U XUMHUIECKHUE CBONCTBA
BOJIOPO/Ia, CIIOCOOBI €ro MOJy4eHHUS,
PUMEHEHHUE.

Cobupath npudOp M5 MOTyUCHUS
BOJOPOJA.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
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pacro3HaBaHKHE BOJOPOA.
B3aumozpeiicTBue Bo10pojia ¢ OKCHUIOM
meam (I1).

JlabopamopHuwiti onvim:
B3aumopeiicTBue KUCIOT C METAJIJIaMHU.
Ilpakmuueckas paboma:.

No 4. TTonyuenue u coOupaHue BOJ0OpOa,
V3y4YE€HUE €r0 CBOWCTB.

Buiuucnenus:

00BEMa, KOJTMUECTBA BEIIECTBA rasa

0 €r0 U3BECTHOMY KOJIMUECTBY
BEILECTBA WU O0BEMY;

00BEMOB Ta30B IO YPABHEHUIO PEAKIINH
Ha OCHOBE 3aKOHA 00BbEMHBIX OTHOIICHHIA
ra3oB

JUIS cOCTaBJIeHUs1 (POPMYJI BELIECTB,
MOJICKYJIIPHBIX YPAaBHCHHN XUMUIECKUX
peaKUMil ¢ y4aCTHEM BOJOPOA.
BBIYHCIATE MOJSIPHYIO Maccy BEIECTB;
KOJIMYECTBO BEIECTBA, 00BEM Tasa,
MaccCy BEIIeCTBa;

[IpoBoaUTH pacy€Thl IO YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00bEMa, Macchl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKITHH.

CrnenoBaTh nmpaBuiiaM 0€30MacHON
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAHUU XUMHUYECKOU MTOCY/IbI U
000pyI0BaHUs, a TAKKE IIPaBUIIaM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MIPAKTUKE XUMUYCCKHEC IKCIICPUMEHTHI,
IPOBOJUTH HAOIIO/ICHNS, I€JIaTh BBIBOIbI
10 pe3yabTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpyMIIC

2.3

Boga. PactBopsl.
[Toustue 00
OCHOBAHUSIX

dusnueckue cBoiicTBa BoAbl. Bomxa kak
PacTBOPUTEIIb. XUMUUYECKUE CBOMCTBA
BO/IBI.

OcHoBaHu4.

PackpsIBaTh CMBICT U3y4aeMbIX HOHATHN
Y TIPUMEHATH 3TH OHATUS TIPU ONUCAHUU
CBOMCTB BEIIECTB U UX MIPEBPALLICHUN.
XapakTepu3oBaTh GU3UIECKHUE U
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PactBopsl. Poibs pacTBOpOB B IpupoAe U
B KU3HU YenoBeka. KpyroBopot Bojib
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BoJI. OXpaHa ¥ OYUCTKA MPUPOIAHBIX BOJI.
HacplllieHHbIEC Y HEHACHIILICHHbBIE
pacTBOpbl. PacTBOpUMOCTh BELIECTB B
Bojae. MaccoBas 101 BEIIecTBaB
pacTBope.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:
PacTBOpeHME BEMIECTB € pa3auyHON
PacTBOPUMOCTBHIO.
B3anmopaeiicTBre BOAEI ¢ METAILJIAMA
(HaTpUEeM U KaJIbLIUEM).
HccnenoBanre pacTBOPOB KUCIIOT U
HIEJ0YEH C TOMOIIBIO UHIUKATOPOB.
JlabopamopHvie onvimul
HccnenoBanue ocobeHHOCTEN
PacTBOPEHUSI BEIIECTB C PA3IMUHON
PacTBOPUMOCTBHIO.
[TpurorosiieHuE pacTBOPOB
C ONPEICIEHHON MAaCCOBOM JOJIEH
PacCTBOPEHHOTO BELIECTBA.
IIpakmuueckas paboma
No 5. [IpurotoBieHue pacTBOpOB
C ONPENEIEHHON MACCOBOM J0JIEN
PacTBOPEHHOTO BEUIECTBA.

XMMHUYECKUE CBOWCTBA BOJIBL, €€ POJIb KAK
PacTBOPUTEIISL B MPUPOJIHBIX MPOIIeCccax.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTH YKOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C 3arPSI3HEHUEM
MPUPOJIHBIX BOJI, CIIOCOOBI OYMCTKH BOJIbI
OT NPUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsI3HECHMUSL.

[InannpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIIOICHMS,
JIeaTh BBIBOJIBI 110 pe3yJbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIIO0JIb30BaHUU XUMUYECKOU MTOCY bl U
000pyI0BaHUS.

[IpoBOIUTH BHIYHCIICHUS C TPUMEHEHHUEM
MOHSTHS «MacCcoBasi 10JIs BEIIECTBA

B PacTBOPEY.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpopMaIuio U3 yueOHUKa U
CIIPABOYHBIX MAaTEpUATIOB, TPAMOTHO
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Buiyucnenus:
C UCIIOJIb30BAHUEM MMOHATHUS «MacCOBast
JIOJIsl BEILIECTBA B pAaCTBOPE

MCTIOJIb30BATh U3YYEHHBIN TTOHSITUNHBIN
arnmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCBI
HEOPraHUYECKHUX
COEeIMHEHUN

11

Knaccudukanus HeopraHmueckux
COEMHECHUM.

Oxcuppl. KnaccuukanusiokCH10B:
cosieoOpa3zytolire (OCHOBHBIE,
KHUCIIOTHBIE, aM(pOTEpHBIC) U
Hecoseo0pa3yonue.
Homenknatypaokcuios.

Pu3NYeCKUe U XUMHUECKHE CBOMCTBA
okcuA0B. [lomydeHrne OKCUIOB.
OcHoBanus. Knaccudukanms
OCHOBAHUM:IIENIOYU U HEPACTBOPUMBIE
ocHoBaHus. HomeHkatypa ocHOBaHUH.
Pu3nyecKuen XMUMAYECKUE CBOMCTBA
ocHoBaHui.[lomydyeHne OCHOBaHUM.
Kucnotsl. Knaccudukarms Kucior.
HomeHnknarypa Kucior.

DOU3NYECKHE U XUMHUYECKUE CBOMCTBA
KHUCJIOT. Psi1 akTHBHOCTH METAJIIOB
H.H. bekerosa.

ITonydyeHue KUCIOT.

Conu. HomeHkiatypa coneil.
DU3UYECKUE U XUMUYECKUE CBOMCTBA
conent. [lomyuenue conen.
['eHeTnueckas CBSI3b MEXKY KIaCcCaMH

Knaccudunuposats nzydyaemole
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CocraBiatb HOpPMYITbI OKCHIOB, KUCTIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX

10 MEKTyHApOIHOW HOMEHKJIaType.
[Iporuo3upoBath CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XMMHYSCKUX CBOHCTB
W3YUYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSATCS.

CocTaBIIsSITh MOJIEKYJISIPHBIE YPAaBHEHUS
peaKUMM, WUTIOCTPUPYIOLIUX
XAMUYECKHE CBOMCTBA M CITOCOOBI
MOJTy4YECHHUS BEIIECTB U3YUEHHBIX
KJIACCOB/TPYIIII, a TAKXKe
MOATBEPKIAOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMH.
[Tpou3BOANTH BHIYKCICHUS

110 YPAaBHEHUSIM XUMUYECKUX PEaKIIHil.
[InaHnnpoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, IIPOBOINUTH HAOIIOICHHSI,
JieaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA IPU NPOBEACHUU
71a00paTOPHBIX OMBITOB M MPAKTHIECKUX
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HCOPTraHUYCCKUX COGHHHCHHﬁ.

Xumuueckuiui IKcnepumenm:
Jlemoncmpayuu:
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OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMBIThI, WITIOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimoi

Ornpenenenue pacTBOPOB KUCIIOT U
HIEJI0YEH C TOMOIIBI UHANKATOPOB.
N3ydeHne B3auMOIECTBUS KUCTIOT

C METAJUIAMU, PEAKIUIA HEUTpATIU3alUH.
BzaumopericTBre pactBopa CEpHOU
KHUCIIOTHI ¢ okcuaom menu (II).
[TonyueHuie HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHeHUE 0JIHOrO METAJIIa IPYTUM
W3 pacTBOpa COJIH.

IIpakmuuecxas paboma

No 6. Pemienue skcriepuMeHTAIbHBIX
3aaa4 1o teMe «BaxxHeimme kinaccel
HEOPTaHUYECKUX COEAUHEHUID.
Buviuucnenus:

[0 YPaBHEHUSM XUMUYECKON PEaKIIUu:
KOJINYECTBa BEIIECTBA, 00bEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMY, Macce peareHTOB Win
MPOJYKTOB PEAKIIUU

pabor.

CrnenoBath npaBuiIaM 0€30MMacHOM
paboThl B 1abopaTopuu

IPU UCTIOJIB30BaHUN XUMUYECKON
MIOCY/IbI U 00OPYTOBAHMUSI.
BricTpanBath pa3BEpHyTHIC TUCHMCHHBIE
U YCTHBIE€ OTBETHI C OIIOPOI

Ha uHGOPMAIIUIO U3 YUEOHHKA U
CIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
VCIIOJIB30BaTh U3YYEHHBIN NOHATUNHBIN
anmapar Kypca XuMuu

Hroro no pazueny:
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Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoaunyeckas cucrema xumMmuieckux iemeHToB Jl. U. MenneseeBa. CTpoenne

aTOoMOB. XuMMHYecKas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE P€aKIuH

3.1

[Tepunonuueckuit
3aKOH U
[lepnonnyeckas
cucTema
XUMHUYECKHUX
2JIEMECHTOB

. . Menneneena.

Crpoenune aTroma

7

[TepBbie TOMBITKY KJIacCUpUKAIIIN
XUMHYECKHUX d71eMeHTOB. [loHsTHE
O TpyInax CXOJHBIX FJIEMEHTOB
(11e10YHbBIC U MIETOYHO3EMETbHBIC
METaJlIbl, FTaJIOT€HbI, UHEPTHBIC
ra3bl). DJIIEMEHTBI, KOTOPbIE
o0pa3zyroT aM(oTepHbIe OKCHJIBI U
rugpokcuasbl. [lepuognuecknii
3akoH. [leproanueckascucrema
XAUMHUYECKHUX 31emMeHToB 1. 1.
MenpeneeBa. KopoTkoneproanas
UJITHHHONIEpHUOAHAS (POPMBI
[Tepronn4eckoil CUCTEMBI
XUMHUYECKUX 3aemeHToB .M.
Menpeneesa. [lepuoapl v rpynmel.
DU3NYECKUN CMBICI TTOPSIKOBOIO
HOMEpa, HOMEPOB NEpHOIan
rpymsl 3nemMenTa. CTpoeHue
aToMoB. CocTaB aTOMHBIX SIJIEP.
N3oTonbl. DnexkTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix20 XUMHUYECKUX
aneMeHToB [lepuoanyeckon
cuctemsl JI.11. MeHnaeneena.
XapakTepUCTUKAXUMUYECKOTO
3JIEMEHTA 10 €ro MOJ0KEHHIO B

PackpeiBaTh CMBICT IEPUOANYECKOTO
3aKOHa.

OnuceIBaTh CTPOCHHUE TAOIUIIBI
«llepnonnueckas cucreMa XUMHYECKUX
anemeHTOB .M. MeHnaeneeBay.
MopenupoBaTh CTPOCHHUE aTOMA,
JHEPreTUYECKUX YPOBHEN U NTOLYPOBHEMN
P IOMOIIN PUCYHKOB, JIEKTPOHHBIX
KOH(UTypaluii U 3J1€KTPOHHO-
rpaduueckux Gopmyi.

[losicHATh pU3NYECKUA CMBICI
IIOPSIAKOBOI'O HOMEpa, HOMEPOB IIEpUOA
U TPYMIIBI 3JIEMEHTA.

XapaxkTepu30BaTh XUMUYECKHAE DIIEMEHTHI
NIEPBBIX TPEX MEPUOAO0B, KAINN, KaTbLUN
Y UX COCIMHEHUS T10 TIOJIOKEHUIO

B [lepuonnueckou cucreme

JI.1. Menpaeneena.

OOBICHATH O0IITHE 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB XUMHYECKUX
AJIEMEHTOB (U3MEHEHHUE PaInyCOB
aTOMOB, JIEKTPOOTPULIATEIILHOCTH,
BaJICHTHOCTH) U UX COCAMHEHUIN

B IIpeIeJax MaJIbIX IEPHOOB U IIaBHBIX
NOATPYHI C YYETOM CTPOCHHUS UX
aTOMOB;
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[lepnognueckoricucreme .M.
MenpeneeBa. 3aKOHOMEPHOCTH
M3MEHEHHUS pajuyca
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOMCTB I10 TPYIIIIaM U MEPUOIAM.
3nauenue [lepuoauueckoro 3akoHa u
[leproguyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHS HAYKHU U
npaktuku. .M. MenzaeneeB — y4yéHbli U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMopenicTBre THIPOKCUIA ITUHKA

C paCTBOpaMM KHUCJIOT U IIEI0YEH.
MogenupoBanue CTPOCHUS MOJIEKYII
IIPY IIOMOIIM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIL.
Tabmuna «llepuonnueckas cucrema
XUMHUYECKUX JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimoi

O3HakomiieHHE ¢ 00pa3IaMyu METaIOB U
HEMETAJJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIN IPyIIIE.

BricTpanBath pa3BEpHyThIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UH(OpMaLMIO U3 yueOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie HTepHeTa

3.2

XHUMHUECKas CBS3b.
OKuCIUTEIIHLHO-
BOCCTaHOBHUTEIbHBIC
peakuumn

Xumnueckas cBs3b. KoBaneHTHas
(monsipHast U HETIOJISIPHAS) CBSI3b.
DNEeKTPOOTPULIATENBHOCTD
XHUMHAYECKHXDJIeMeHTOB. MoHHas
cBs3b. CTENeHb OKHMCIICHUS.
OKHCIIUTEIIHEHO-
BOCCTAHOBUTEJIbHBIE PEAKITUH.

PackpbIBaTh CMBIC H3y4aEeMbIX ITOHATHH.
OnpenensaTe BUA XUMUUYECKOHN CBSI3H

B COCJIMHCHHUU.

MonenupoBaTh CTPOCHUE MOJIEKYJI

IIPY MMOMOILM PUCYHKOB, MOJEJEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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[Tpoueccer
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OKHCJIEHUS] 1 BOCCTAHOBIICHHUS.
OKHCIUTENTN U BOCCTAHOBUTEIH.
XHUMUYECKUHN DKCIIEPUMEHT: U3yYECHHUE
00pa3IioB BEIIECTB METAJUIOB U
HEMETAaJUIOB, B3aUMO/ICHCTBUE
T'UAPOKCU/IA IIMHKA C PACTBOPAMH KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WUTIOCTPUPYIOITUX TPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIX
peakuuii (ropeHue, peakuuu
pa3IoXKEeHUs], COEAMHEHNUS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBITHI, WILTIOCTPUPYIOIINE TPUMEPHI
OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaxkiuu
Pa3NOKEHHUSI, COCTMHEHUS )

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUIs1 cocTaBlieHUs hOpMyJT BEIIECTB,
3JICKTPOHHOTO OajaHca peakiiuil.
Ornpenensitb CTENEHb OKUCICHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 hopMyJiaM U
COCTaBIATH (OPMYJIIbI OMHAPHBIX
COCJMHECHMH 110 CTEIICHU OKUCICHUS
aTOMOB XMMHUYECKHUX DJICMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAHOBHUTEIL. PaccTaBIsAThL
KO2(PPUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBLHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
Oajanca.

HaOmronaTh XMMHYECKHE OIBITHI

10 TJIaHy, aHAJM3UPOBATh U JIeaTh
BBIBOJIBI.

Ucnons3oBate UKT niist co3ganus
MOJIEIIEH, TOATOTOBKHU MPE3CHTALINH,
JIOKJIAJIOB IO TEME.

BricTpanBaTh pa3BEpHyThIE IUCHMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM Ha
UHPOPMAIUIO U3 yUeOHHUKA U IPYTHX
VMCTOYHHMKOB, B TOM 4ncie MHTepHeTa

Hroro no pazgeny 15
Pe3zepBHOE BpeMms 3
OBIIEE UMCJIO YACOB 68
[10 ITPOIT'PAMME
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9 KJIACC
Haumenosanue
Ne KommaectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3/iesioB U TeEM Coneprxanre oOydeHHUs
/o 4acoB 0OyJarommxcs

y4eOHOro npeaMera

Pa3Ile.]1 1. BemeCTBO U XUMHYICCKHE PCaKIIUN

1.1

[ToBTOpEHUE U
yrayOJaeHue 3HaHUM
OCHOBHBIX pa3/IeoB
Kypca 8 kiacca

5

[lepnonnueckuit 3akoH. [lepuonnueckas
CHUCTEMA XUMHUYECKUX JIEMEHTOB

J.1. Menneneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB, KaJlvsl, KaJIbLIUS U UX
COE€IMHECHUN B COOTBETCTBUHU C
IIOJIO’KEHUEM JJIEMEHTOB B
[Tepnoanyeckoit cuctemMe u CTPOEHUEM
MX aTOMOB.

CrpoeHue BellecTBa: BUIbl XUMUYECKON
CBSI3U. THUIBI KPUCTAITIIMYECKUX
PEMETOK, 3aBUCUMOCTb CBOWCTB
BEILIECTBA OT TUIIA KPUCTAJIINYECKOU
PEIIETKY U BUIA XUMUYECKOHN CBA3U.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BEUIECTB. XMUMUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K
Pa3IMYHBIM KJIaCCaM HEOPTaHUYECKUX
COCJIMHEHMI, T€HETUYECKasl CBS3b
HEOPTraHUYECKHX BEILECTB.

XapaKTepI/ISOBaTL XUMHUYCCKHUC 3JICMCHTEI
IICPBLIX TpéX IICPHUOIO0B, KAJIUA U KaJIbIIUA

10 UX MOJ0XeHuto B [lepnoanueckon
cucteme /1. 1. Menneneesna.
KinaccudunmpoBats 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OnuceIBaTh 00IIME XUMUYECKUE
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOATBEPAKIATh CBOWCTBA TPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUUECKUX
pEaKIUH.

OnpenensiTe BUI XUMUYECKOUN CBA3U U
THUN KPUCTAJUTMYECKON PEIIETKU
BEIIECTBA.

IIporao3upoBaTh CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BEpHYTHIE TUCEMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA U
CIIPaBOYHBIX MATEPHUATIOB, TPAMOTHO

38



denepanbHas padouas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHD)

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu.

03HAKOMJICHHE C MOJICIISIMU
KPUCTAIIINYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
1 HeMeTasuioB (Tpadura u anmasa),
CJIO’KHBIX BEIIECTB (XJIOpHIa HATPHUS)

WCIIOJIb30BaTh U3YYECHHBIN ITOHATUNHBIN
armapar Kypca XUMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUYCCKHUX
peaxKumit

Knaccudukanust XuMU4eCKUX peakiiuit
10 Pa3JIMYHbIM MPU3HAKaM (TI0 YUCITY U
COCTaBY yYaCTBYIOUIUX B PEAKIIUU
BELIECTB, N0 TEIJIOBOMY 3P EKTy, 110
VU3MEHEHHUIO CTENIEHEW OKUCIICHUS
XUMUYECKHUX JIEMEHTOB, 1O
00paTUMOCTH, 110 YYACTHUIO
KaTajn3aropa). JK30- U
SHJIOTEPMUYECKUE PEAKLINH,
TEPMOXUMHUYECKUE YPABHCHUSI.
[TonsiTHE O CKOPOCTH XUMHUYECKOMN
peakuuu. [TonsiTue 06 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX PEAKITUSIX.
[ToHsiTHE O TOMOTE€HHBIX U
reTeporeHHbIxpeakiusix. [lonstue o
kartanuse. [lonaTue o xumMmuyeckom
paBHOBecuu.DaKTOPHI, BIUSIONINE HA
CKOPOCTh XMMHUYECKON PEAKIIUU U
MOJIO’)KEHUE XUMHYECKOT'O PABHOBECHSI.
OKuCINTETLHO-BOCCTAHOBUTEIBHBIC

PackpbIBaTh CMBIC U3y4ae€MbIX MOHATHN
Y IPUMEHSTh 3TH MOHITHUS MIPU OIUCAHUU
CBONCTB BEILECTB U UX ITPEBPAILCHUN.
KnaccuduimpoBatbs XuMuyeckue
PEaKIUU 0 PA3IUYHBIM IPU3HAKAM.

VY craHaBiIuMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN pEAKIUU OT Pa3INYHbIX
(hakTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBpaIeHUN
B PA3JIMYHBIX YCIOBUSAX.

Onpenensite OKUCIUTEND U
BoccTtaHoBuTeNb B OBP.

CocTaBisaTh 2JIEKTPOHHBIN OanaHC
peaKkIuu.

[Tpon3BOANTE BBIYUCICHUS

10 XUMHYECKUM YPaBHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [1ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIC TUCHbMEHHBIE
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peakLuu, AJIEKTPOHHBII OaytaHc
OKHCITUTEIHbHO-BOCCTAHOBUTEIILHON
peakuuu.  CocTaBieHHE  YypaBHEHMH

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ HCHOJIb30BAHHEM  METOQ)
AIIEKTPOHHOTO OaiaHca.

Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakuuu OT BO3AECHCTBUS
pa3IMYHBIX (PaKTOPOB.

OnbIThI, WITIOCTPUPYIOLINE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3NIOKEHHUS], COSTUHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIEeCTBa, 00bEMA U MACCHI
peareHTOB WU MPOIYKTOB MO
YPaBHEHUSM XUMHUUYECKUX PeaKIuii

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHGOPMAITHIO U3 YIeOHUKA 1
CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA IOHATUNHBIN
anmnapar Kypca XUMHUH

1.3

DIIEKTPOIUTHYECKAS
JCCOLAALIHS.
XUMHUYECKHUE
peakiuu B
pacTBopax

Teopus dJIEKTPOIIUTUYECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HE3JICKTPOIUTHI. KaTMOHBI, aHMOHBI.
MexaHu3M QUCCOIMALIMM BEIIIECTB C
Pa3IMYHBIMU BUJAMH XUMHUYECKOM
cBs3u. CTeneHb QUCCOUAIAM.
CunbHBIEN C1a0bIe JIEKTPOJIHTHI.
Peaknium nonnoro oomMena. Y ciaoBus

PackpeiBaTh CMBICT U3ydaeMbIX IIOHATHUH,
a TAKKE CMBICJI TEOPUU
BJIEKTPOJIUTUYECKON JTUCCOLUALIAH.
OOBSICHATH IPUYMHBI
BJIEKTPOIIPOBOIHOCTU BOJHBIX pAaCTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIC U CHIIbHBIC
BJIEKTPOJIUTBHIL.

CocTaBITh ypaBHEHUS TUCCOLIUALINHT
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MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBoCTBa KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
Ipe/ICTaBICHUN 00 PJEKTPOIUTUYECKON
auccormanui. KauecTBeHHbIE peakiiuu
Ha WoHbI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

HccnenoBanue 31eKTPOIPOBOIHOCTH
pPacTBOPOB BEILECTB, ITpoLecca
JUCCOLIMAIINY KUCIIOT, IIeJI0Yei

U coJiell (BO3MOKHO MCIOJIb30BAHKE
BUJICOMATEPUAJIOB).

OnpITHI, WITIOCTPUPYIOIINE TPU3HAKH
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BbIICICHUE T'a3a,
00pa3oBaHUE BO/IBI).

Pacnio3HaBanue HEOPraHMYECKHUX
BEIIECTB C TTOMOIIBIO KaueCTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmuwiti onvim:

W3ydenne mpu3HaKoOB MPOTEKAHUS
peaxkiuu HOHHOTo 0OMeHa B pacTBOpax
AJIEKTPOJIUTOB (¢ 00pa30BaHUEM OCAIKA,
BbIJIEJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
IIpaxmuueckas paboma:

KHCJIOT, LIEJI0YEH U COJIEH, MOJIHbBIC U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMUYECKUX PEaKINi HOHHOTO OOMEHa,
KpaTKHE MOHHBIC YPABHEHUS TPOCTHIX
peaku TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IIHE XUMHUECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOLUALINY; TIOATBEPKIaTh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHYECKUX PEAKIUN.
PemaTe skCrieprMEHTAIbHBIC 3a]1a41

o TEME.

[InaHupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMHUYECKHUE
AKCTIIEPUMEHTHI, POBOIUTH HAOIIOICHUSI,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
7a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh mpaBmiiaM 0€30MacHOMN
paboThI B J1a0OPATOPUH NPU
MCIIOJIb30BaHUN XUMUYECKOU MOCYAbI U
000opy10BaHUS.

ITpoBOAUTH BHIUUCIICHUS IO XUMUYECKUM
YPaBHEHUSIM.

Y4acTBOBaTH B COBMECTHOM paboTe
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Ne 1. Pemienue sxcriepuMeHTaIbHbIX
3aJ1a4 110 TEME.

Buviuucnenus:

110 YPaBHEHUSIM XUMHYECKUX PEaKIIUM

B IIape WJIK TpyIIIE.

BeIcTpauBaTh pa3BEpHYTHIC MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MH(OpMaIMIO U3 YUeOHUKA U IPYTUX
MCTOYHUKOB UH(POPMAIIH, B TOM YUCIIE
NuTepnera

Uroro no pazneny

17

Pasznen 2. HeMeTa/ls1bl M MX COeTMHEHHUS

2.1

OOmas
XapaKTEPUCTHKA
XUMHUYECKHAX
anemenToB VIIA-
rpyIIibl. ['aorensl

4

OO6m1as xapakTepUCTHKA rajJOre€HOB.
Oc00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
CrtpoeHue u puznuecKkre CBOMCTBa
MPOCTBIX BEIIECTB — FaJIOT€HOB.
XUMHUUYECKHE CBOMCTBA HA TPUMEPE
xJjiopa (B3auMOJECHCTBHE C

MeTaJlJIaMU, HEMETaJIaAMHU,
ies0uaMu). XJI0pOBOIOPO/I.

ConsiHast KUCIIOTa, XUMUYECKUE
CBOKCTBA, MOJIyYEHHUE,

IpuMeHeHue. JlercTrue xjaopa u
XJIOPOBOAOPOJa HA OPTraHU3M
yesoBeKa. BaxkHenmme Xinopuasl 1

WX HAXOXJIECHUEB IPUPO/IE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThl, OTpaxkaroue Gu3ndecKue u
XUMHYECKUE CBOMCTBA TAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCIIOIb30BaHUE

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MCHCHUH CBOMCTB HEMETAIIJIOB M UX
COCJIMHEHUI B Mpejiesiax MajbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIII
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOECHUS UX
aTOMOB.

Xapaktepu3oBaTh GU3NYECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
raJIOTeHOB (Ha IPUMEPE XJI0pa) U
CJIOHBIX BEIECTB (XJIOPOBOJOPOA,
XJIOpUJa HATPHsI), CIOCOOBI UX
MOJIyYCHUS, TIPUMEHECHHE U 3HAUCHHE

B IIPUPOJIE 1 KU3HU YETIOBEKA.
Onpenensars XJIOPUA-UOHBI B PACTBOPE.
[1manupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJIBI 110 pe3yiIbTaTam
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BUJICOMATEPUAJIOB).

O3zHakomiieHHe ¢ 00pa3laMu XJIOPHUIOB
(raJmoreHu0B).

JlabopamopHmuwiti onvim:

N3ydenue CBOMCTB COMTHOM KUCIIOTBHI.
[IpoBeneHNEe KaYECTBEHHBIX PEAKIUI

Ha XJIOPUI-UOHBI.

Ilpakmuuecxas paboma Ne 2. Ilonydenue
COJISTHOM KHCIIOTBL,U3y4eHUE €€ CBOWCTB.
Buviyucnenus:

10 YPABHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB JI1aH B N30bITKE

OKCIIEPUMEHTA TP MPOBEIACHUU
71a00PATOPHBIX OMBITOB M MPAKTHIECKUX
paborT.

CrnenoBath npaBuiiaM 0e30MMacHON
paboThI B J1abOpaToOpHuu

MIPY UCTIOTH30BAHUN XHMHYIECKOM
MOCY/IbI U 000PYI0BaHUS.

BricTpanBaTh pa3BépHYyTHIC MTUCHMEHHBIC
U YCTHBIE OTBETHI C OTIOPOI

Ha HMOPMAIUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
WCIIO0JIb30BaTh U3yUYECHHBIN ITOHSATUHHBIN
anmapar Kypca XUMHH

2.2

OO6mas
XapaKTepUCTUKA
XUMHYECKHX
aneMeHTOB VIA-
rpynmnsl. Cepau eé
COCIMHCHUS

OO6m1as xapakTepUCTUKa PJIEMEHTOB
VIA-rpynnsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTEIICHU
okucienus. Crpoenue u pusnyeckue
CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJA U CEPBI. AJUIOTPOITHBIE
MOAU(DUKAIIUYA KUCTIOPOAan CEPhI.
XUMHYECKHUE CBOMCTBA CEPBHI.
CepoBo10po/1, CTpOCHHE, PU3NUECKHE
UXUMHUYECKUE CBOMCTBA. OKCUIBI
CEephI KaK MPEJCTABUTEIIMKUCIOTHBIX
okcuaoB. CepHas KUCIIOTA,
bu3HUecKre 1 XUMUIECKUE CBONCTBA
(oOrmue kak

OOBsICHATH O0IITME 3aKOHOMEPHOCTHU

B UI3MEHEHHUU CBONCTB AJIEMEHTOB
VIA-rpynmnsl 1 UX COEUHEHUN C yYETOM
CTPOCHUS UX aTOMOB.
Xapaktepu3oBaTh GU3NYECKHUE U
XUMHYECKUE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHECHUHN
(cepoBOAOPO/Ia, OKCUIOB CEPbI, CEPHOI
KHCIIOTBI, CyJIb(aToB), CITOCOOBI X
MOJTYyYEHHUS], IPUMEHEHUE U 3HAYCHUE

B MIPUPOJE U )KU3HU YETIOBEKA.
Onpenenars HaMU4YUE CyIb(paT-nHOHOB
B PacTBOPE.

OOBSICHATH CYIITHOCTh KOJIOTHYECKUX
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MPEJICTABUTEINS KJIACCA KUCIIOT U
cnenupuyueckre). XuMUYECKUE PEaKIuHu,
JIeKaNIMe B OCHOBE MPOMBIIIEHHOTO
croco0a MoJy4YeHHs CEPHOM KUCTIOTBHI.
[Tpumenenue. Conu cepHOU KUCIOTHI,
KadeCTBEHHAs PeaKIlus Ha CyIb(haT-uoH.
Haxoxnenue cepol 1 €€ coeAMHEHUN B
npupojie. XUMUYECKOE 3arpsi3HEHNE
OKPYXarUIEH Cpeibl COCTUHEHUAMU
cephl (KUCIOTHBIE T0XK/IU, 3arpsI3HEHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro
peAOTBPAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHHe ¢ 00pa3laMu Cephl U e€
COCTMHEHUSIMU (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue nporecca 00yriuBaHus
caxapa 1noJj JeMCTBUEM
KOHLEHTPUPOBAHHOM CEPHOMN KUCIIOTHI.
JlabopamopHvie onvimei:

N3yuenne XMMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOU KUCIIOTHI.
[IpoBeneHre KaYEeCTBEHHOM peakluK Ha
cynb(dar-uoH u HabIIOICHUE TPU3HAKA
€€ POTEKaAHUA

po0JieM, CBSI3aHHBIX C epepaboTKON
COCIMHEHUH CEPBI.

[1naHupoBaTh U OCYIIECTBIISITH

Ha NIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHSI,
JieaTh BBIBOJIBI 110 Pe3yJIbTaTaM
AKCTIIEPUMEHTA.

CrnenoBathb npaBuiiaM 0e30MmacHON
paboThI B labopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BaHUS.

[Tpou3BOAUTE BBIYUCIICHUS

110 XUMHYECKHUM YPaBHECHUSIM.
Hcnonb30BaTh MPU BHITTOJTHEHUT
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIIpaBOYHBIC MaTEPHUAIbI
(ITeprognueckyro CUCTEMY XUMHUUYECKHUX
sanemenToB /. 1. MeHnneneeBa, Tabmuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJE, DJIEKTPOXUMHYECKUN Pl
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh MpU BBINMOJIHEHUH
y4eOHBIX 3aJJaHUM U B MPOIECCEe
HCCIIeIOBATENbCKOM eI TEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJEP>KaHUsl, CTPAaBOYHbIE
Marepualibl, pecypcsl IHTEpHETA
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2.3

Obmas
XapaKkTepUCTUKA
XUMHUYECKUX
21EMEHTOB VA-
rpynnsl. A3oT,
dochop u ux
COETUHEHMSI

OO11ast xapakTepUCTHUKA SJIEMEHTOB
VA-rpynmnbl. Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJIEHUS. A30T, paclipoCTpaHEHUE
B IIpUPOJIE, PUBHUECKHUE U
Xxumudeckue cBoiicta.Kpyrosopor
azora B npupoae. AMMHUAK, €ro
dbu3nUecKrue 1 XMMUYECKUECBOMCTRA,
noyxyyeHue u npumeHenue. Conu
aMMOHUS, UX (pu3nyecKue u
XUMHYECKUE CBOMCTBA, TPUMEHEHHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHHS. A30THas KHUCJI0Ta, ¢€
noJiyueHue, puandeckue u
XUMUUYECKue cBoMCcTBa(00IIHE KaK
IpeICTaBUTENS Kilacca KUCIOT U
cneuuduueckue). McnonszoBanue
HUTPATOB U COJIE aMMOHUS B
KaueCTBE MUHEPAJIbHBIX yIOOPEHUH.
XUMHUYECKOE 3arpsA3HEHUE
OKPYKarOIIEU CPEIbl COCTUHEHUAMU
azoTta (KHUCIIOTHBIC JOXKIH,
3arps3HEHUEBO3/1yXa, IOYBBI U
BoA0EéMOB). Docdop, amIOTPOTTHBIC
moaudukanuudocdopa, hGusndeckue
U XuMH4YecKue cBoicTBa. OKcu

dochopa (V) u

OOBsACHITH 00ITHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB JIEMEHTOB
VA-rpynnsl 1 UX COEAUHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HIECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB
azora u pocdopa u UX CoeTUHECHUM
(ammmaka, coJyieit aMMOHUS, a30THON
KHCJIOTHI, HUTPAToB, okcuna docdopa (V)
u hochopHoit KUCIOTHI, (hochaToB),
CIOCOOBI UX TOJyYEHHUs], MIPUMEHEHUE U
3HAYCHUE B MPUPO/JIE U )KU3HU YEIIOBEKA.
Omnpenensate HOHBI aMMOHUA U (hocdat-
HWOHBI B PACTBODE.

OOBSICHATB CYIITHOCTh IKOJIOTHIECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coelMHeHui a3ota u ochopa

B OKPYKAIOIIIEH CpeJIE.

[ImaHupOBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHNUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00pPATOPHBIX OMBITOB M MPAKTUYECKOU
paboTHI.

CrnenoBath npaBuiiam 0e30MacHOM
paboTHI B 1abopaTopuu
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dbocdhopHas kuciaora, puzndecKue u
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XMMHUYECKUE CBOMCTBA, OJIYYCHHE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPAIBHBIX yI00pEHUIA.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomiieHHe ¢ PU3HYECKUMU
cBolcTBaMu a3ota, hocdopa

1 UX COCIMHEHUM (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3znakomiieHHe ¢ o0pa3iiaMu a30THBIX U
(dochopHbIX yaoOpeHui.

[Tonyuenue, cobupanue, pacrno3HaBaHUE
Y U3YYCHUE CBOWCTB aMMHAKA.
BzaumoencTBre KOHIIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEIbIO (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimei:

[IpoBeneHre KaYE€CTBEHHBIX pPEeaKIUii
Ha MOH aMMOHUA U pocdar-noH, u
W3Y4YEHUE NMPU3HAKOB UX MPOTECKAHUS.
Ilpakmuueckas paboma Ne 3:
[TonmyyeHne ammuaka, U3y4eHHUEEro
CBONCTB.

Buviyucnenusa no ypaBHEHUSIM XUMHUYECKUX
peakiuii

IIPU UCIIOJIb30BAaHUU XUMUYECKON
MOCY/Ibl U 000pPYAOBaHUS.
[Ipou3BOANTH BBIYUCIECHUS

10 XMMUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh Npy BBIOJIHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUEOHHKA,
CIPaBOYHbIEC MaTEPUAIIbI
(MepuoINYECKyI0 CUCTEMY XUMUYECKUX
sanemenToB /1. 1. Menaeneesa, Tabiuiry
PacTBOPUMOCTHU KHMCIJIOT, OCHOBAaHUI U
COJIEU B BOJE, DJIEKTPOXUMHUYECKUAN PSJT
HaNpPsHKEHUH METAIIIIOB)
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2.4

OOwas
XapaKkTepUCTUKA
XUMHUYECKUX
anemeHTOB [VA-
IpyIIbL. YTIEpoa U
KPEMHUH, U UX
COETUHEHMSI

OO11ast xapakTepUCTHUKA SJIEMEHTOB
I[VA-rpynmnbsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHBIC CTEIICHU
OKHUCJICHUS. YTIEpO/l, alUIOTPOIHbIE
MOAU(PUKALINU,PACTIPOCTPAHEHUE B
npupoje, pu3nyeckue 1 XUMHUIECKUE
cBoiicTBa. Ancop6iusi. Kpyrosopor
yraepojas npupoje. Oxcu bt
yraepoja, ux GpusndecKue u
XUMUYECKHE CBOMCTBA, JCHCTBUE HA
YKUBBIC OPTaHU3MBI, MIOJyYEHUE U
npUMEHEHUE. JKOJIOTUYECKUE
poOJIeMbl, CBSI3aHHBIE C OKCUIOM
yriepona (1V), rumoresa riio0anbHOTO
MOTETUICHUS KJIIUMAaTa, TapHUKOBBII
¢ dekT. YronapHas Kuciaora u e€
coJr, uX (PU3NYECKUE U XUMHUICCKHEC
CBOMCTBA,MTOTyYCHUE U TIPUMCHCHHE.
KadecTtBenHas peakius Ha KapOOHAT-
noHkbl. Mcnonb3oBaHue KapOOHATOB B
OBITY, METUIIMHE, TTPOMBITIUICHHOCTH
YCEJILCKOM XO3SMCTBE.
[TepBoHavabHBIE TOHATHS 00
OpraHUYECKUX BEIIECTBaX KaK O
COCIMHEHUSIX yTieposa (MEeTaH, dTaH,

OOBsACHITH 00ITHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEIMHEHUMN C Y4ETOM
CTPOCHHS UX aTOMOB.

XapakTepuszoBaTh (PU3NUECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yIJIepo/ia ¥ KpEMHUS U UX COCUHECHUIN
(OKCHIOB yTiIepoaa, YroJbHOU KUCIOTHI,
KapOOHATOB, OKCHa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CUJIUKATOR),
CrocoObl UX MOJIyYEHUS, MPUMEHEHHUE U
3HAYEHHE B MPUPOJIC U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIHMHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHHUE — Ha MpUMepax
COEMHEHNH yIIIEpOaa U KPEMHHUSI.
OmnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh KOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIEKHCIIOTO T'a3a B OKPYKarollIel cpese.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUILIEPHH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b

HCOPraHU4YCCKUX COCIMHECHU I yriepoaa 1
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STUJICH, alleTUJICH, TaHOJI, TTIUIEPHH,
yKCycHast kucioTa). [Ipupoaasie
HWCTOYHUKH YTJI€BOAOPOAOB(YroJb,
MPUPOJIHBIN Ta3, HEPTh), TPOTYKTHI
ux nepepadboTku (O6eH3MH), UX POJIb B
OBITY U TpOMBIIILIEHHOCTH. [loHsTHE
0 OMOJIOTMYECKHU BaXKHBIX BEIIECTBAX:
xKupax, Oeskax, yrieBoaax —M ux
POJIM B KU3HH YEJIOBEKA.
MarepuanbHOE €TMHCTBO
OpTraHUYCCKUXHU HEOPTaHUICCKUX
coenquneHun. Kpemuuii, ero
(bu3MYeCcKre M XUMUUIECKHIE CBONCTBA,
MOJIyYCHHUE UTIPUMEHEHHE.
CoenuHeHus: KPEMHUSB MPUPO/IE.
OOGmurue peacTaBieHUst 00 OKCUJIE
kpemuus (1V) 1 KpeMHUEBOWKHCIIOTE.
Cunukatsl, UX UCIIOJIb30BAHUE B
OBITY,MEAUITMHE, TPOMBIIUICHHOCTH.
Baxueimmue cTpouTenbHbIe
MaTepHaIbl:KepaMHKa, CTEKJIO,
IIEMEHT, OCTOH, >KeJIE300CTOH.
[TpoGnembr 6e30macHOTO
UCIIOJIb30BAHUS CTPOUTEIHHBIX
MaTepHaJIOB B TOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OpPTraHUYECKUX BEIIIECTB.

OnuceIBaTh POJIL OCIKOB, JKUPOB H
YTIE€BOJOB B (DYHKITMOHUPOBAHUU KUBBIX
OpraHU3MOB, COCTaB PHUPOTHBIX
MCTOYHUKOB YTJIEBOJIOPOJIOB, UX POJIh

B OBITY ¥ TIPOMBIIIIJICHHOCTH.

[IpoBOIUTH BBEIYHUCIICHHUS 110 YPABHEHUSIM
XUMHYECKUX PEAKIIUH.

[ImarupoBaTh U OCYIIECTBISTH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, POBOANTH HAOIIOICHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
DKCIIEPUMEHTA TIPH MPOBEIACHUT
71a00paTOPHBIX OMBITOB M MPAKTHIECKUX
pabor.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu

MIPY UCTIOIH30BAHUN XUMHUYECKOM
MOCY/Ibl U 000PYI0BAHUS.

Hcronp30BaTh P BHITOJTHEHUN
yueOHBIX 3aJ]aHUI TEKCThl y4eOHUKa,
CIIPaBOYHBIC MATEPHUAIIBI
(ITeproguvecKyro CUCTEMY XUMHUYECKHIX
anemenToB /. 1. Menneneesa, Tabnuiry
PaCTBOPUMOCTH KUCIIOT, OCHOBAHUN U
CoJIel B BOJIC, DJICKTPOXUMUUYECKHUM PSITT
HaIpsHKEHUH METAIIJIOB)
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Mopeny KpUCTAUIMYECKUX PEIIETOK
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anmasa, rpadura, QpyepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOPOLIUU
pPacTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
IIPOTHUBOTa3a.

O3HakoOMIIEHHE C TPOAYKLIHEH
CUJIMKATHOUW MPOMBIIUIEHHOCTH
(Buneomarepuaiibl: cHIIMKaTHAs
IPOMBIIIIEHHOCTH ).

Mopenu MOJIEKYJT OpraHUYECKUX
BELLECTB.

JlabopamopHhuwiti onvim:

[Tonyuenue, cobupanue, pacro3HaBaHue
Y U3y4YEHHE CBOMCTB YTJIEKHUCIIOTO Irasa.
[IpoBeneHre KaYeCTBEHHBIX pPEeaKIUui

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3Y4YEHHUE MPU3HAKOB X MPOTEKAHMUS.
Ipaxmuuecxue pabomwi: Ne 4.
[Tonydenue yriuekucioro rasa,
U3Yy4YEHHE ero CBOMCTB. Ne 5.

Pelenue sxcriepuMeHTaIbHBIX 3a/1a4
1o TeMe «BaxHenIne HeMETaJUIbIN

UX COEUHEHUN» Buiuucnenus:

I10 YPaBHCHUAM XUMHYCCKUX pCaKL[I/Iﬁ

Hroro no pazneny

25
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Pa3nen 3. MeTa/l1bl H UX coeaAnHCHUA

3.1

OO01me cBoMCcTBa
METAJIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
noJsioxkeHus B [lepuonnueckoit cucteme
XUMHYECKHX 3emeHToB .M.
MeHpeneeBa 1 CTPOCHUSI aTOMOB.
Crpoenue metamnoB. Merammueckas
CBSI3b U METAJTNYECKAS
KpUCTaJUIMYecKas peneTka.
DJIEKTPOXUMHUYECKUAN PSJT HANIPSKEHUN
MeTauioB. PU3NYECKHEe U XUMUYECKUE
cBoiicTBa MeTayuioB. O0IIME CIOCOObBI
noJrydeHus: MeTautoB. [lorsTue o
KOPPO3HH METAJIJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI KX OT KOPPO3HH.
CnuaBel (cTalnp, 4yryH, TIOPATIOMUAHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U
ITPOMBITIICHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO0pa3ipl METAIOB U CIIABOB.
N3yuenune pe3ynbTaToB KOPPO3UU
METaJNIOB (BO3MOKHO MCTIOJIE30BAHKE
BUJICOMATEPUAJIOB).

Jlabopamophvie onvimol:
O3znakomiieHHE ¢ 00pa3iiaMu METaIOB U
CIUTABOB, NX (PU3HMUECKHUMH CBOMCTBAMHU.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHI
Y TIPUMECHSTH 3TU TTOHATHUS TIPYU OMMCAHUN
CBOWCTB BEILECTB U UX ITPEBPALLCHUN.
OOBsACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MCHECHHUH CBOMCTB 3JICMCHTOB-
METAJIJIOB M KX COSAUHEHUM C yIETOM
CTPOCHHUS UX aTOMOB.

XapakTepru30BaTh CTPOCHUE METAIIIOB,
ob1mue GU3NIecKue U XUMHUIECKHE
CBOICTBA METAJIJIOB.

XapakTepu3oBaTh 00IITHE CTIOCOObI
TIOJTYYICHHS] METAILIOB.

OnuceIBaTh CIIOCOOBI 3aIIUTH METAJIOB
OT KOPPO3UH.

CrnenoBarth npaBuiaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCITOJIb30BaHUN XUMUYCECKOU TTOCYIBI U
000py1OBaHUSI.

[Tpon3BOAUTE BBIUNCICHUS

110 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIU OJIMH U3 PEarcHTOB COACPIKHUT
IIPUMECH.

VYuacTBOBaTh B COBMECTHOM paboTe

B TIape WU TPyIIIE.

Hcnonb30BaTh Mpu BEITIOJIHEHUH
y4eOHBIX 3aJIaHUM TEKCTHl yUeOHMKA,
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Buviuucnenus:

110 YPaBHEHUSAM XUMHYECKUX PEaKITUH,
€CJIU OJINH U3 PEarcHTOB COACPKUT
npuMecu

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepponueckyto CUCTEMY XUMHUYECKUX
anemenToB J[. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
CoJIeH B BOJIC, DJICKTPOXUMUUCCKUIN PSiT
HaIpPsHKCHUH METaJIOB)

3.2

Baxnuenmune
METAJUIbI U UX
COEeIMHEHUSA

16

[[lemouHble METAUIBI: MOJOXKEHHE B
[lepuoguueckoii cuUcTeME XHUMHYECKHUX
anemeHToB .M. MeHneneeBa, CTpoeHUE
WX AaTOMOB, HAaXO0XJEHUE B NPUPOJE.
du3MUeCKUe U XUMHYECKHE CBOMCTBa (HA
npuMepe Hatpus W Kanus). OKCUIbI U

TUIAPOKCHUJIBI HaTpus 51 KaJIusl.
[IpumeHeHne MIETOYHBIX METAJIOB M HX
COE€IUHEHUH. [[lenouyno3eMenbHbIE

METaJUIbI MarHuil M KaJIbIIAI: MOJIOKECHHE
B Ilepuogmueckoil cucteMe XMMHUYECKHUX
anemeHToB JI.MI. MeHneneeBa, cTpoeHuUE
UX AaTOMOB, HAaxO0XJEHHWE B MPHUPOIE.
dusnueckne W XUMHYECKHE CBOMCTBI
MarHus Hu KaJIbIMS. Baxxueimue
coeMHEHUs Kablusl (OKCHUJ, TUIPOKCHU/I,
conn). JKECTKOCTh BOJBI U CIOCOOBI €
YCTpaHECHUA. AJIIOMUHUHN: TOJOXKECHUE B
[Teprnoanyeckoil cucteme XMuMUYECKUX

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB 3JIEMEHTOB-
METAJUIOB U UX COCIMHEHHI B IPyIIIax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepusoBaTh (HU3NYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB
METaJJIOB U UX COEAMHEHUH (OKCUIOB,
TUIAPOKCHUIIOB, COJICH), CITOCOOBI X
NOJIyYeHUs], IPUMEHEHHNE U 3HAaUCHHE

B IIPUPOJIE U KU3HU YETIOBEKA.
YcraHnaBnuBaTh NPUUUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE
BEILECTBA — CBOWCTBA — NPHUMEHEHHE —
Ha IPUMEpax U3y4yaeMbIX BEUIECTB.
Pacno3HaBaTh C MOMOIIBIO KAUECTBEHHBIX
peaKlMii HOHbI METAJJIOB: MarHus,
KaJIbIHs, aTIOMUHUS, IUHKa, sxene3a (1)
u xenesa (1), menu (11).

JlokasbiBaTh aMQOTEPHBIN XapakTep
OKCHJIOB M TUAPOKCHJIOB ATFOMUHUSA U
[IUHKA.
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anemenToB .M. MeHneneeBa, ctpoeHue
aToOMa, HaXO0XKJICHUE B IPUPOJIE.
dusznyeckrue U XUMHUYECKHUE CBOMCTBA
amroMuHUSA. AM(POTEpHBIC CBOMCTBA
OKCHJa U TUAPOKCHIA AITFOMUHUS.
JKenezo: nonoxenue B [lepuognueckoit
CUCTEME XUMHUUYECKHUX d1eMeHTOB JI. M.
MenpeneeBa, CTpOEHUE aTOMA,
HaxXO0XJEeHHUE B Npupojie. Pusndeckue u
XUMHYECKHE CBOMCTBA JKeJie3a.
Okcunibl, THAPOKCHUIBI U COJIU JKEJe3a
(1) m xxene3a(Ill), ux cocras, cBOMCTBA
Y TIOJIyYeHUe. Xumuueckui
IKchnepumenm: [lemoncmpayuu.
Oco0eHHOCTH B3aMMOJICHCTBHUS OKCHIA
KQJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxpalMBaHue MJIaMEeHU HOHAMU HaTpus,
KaJIus U KaJablus (BO3MOXKHO
HCII0JIb30BaHUE BUIEOMATEPHUATIOB)
HccnenoBanue cBONCTB KECTKOU BOJIBI.
[Iporecc ropenus xene3a B KUCIOPOIE
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB).

Jlabopamophbie onvimoi.:

[IpoBeneHre KaueCTBEHHBIX pEaKIUii
Ha UOHBI (MarHus, KaJIbIKs, ATFOMUHUS,

[InanupoBaTh U OCYIIECTBIAThH

Ha IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJIBI 110 pe3yJibTaTaM
AKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor.

CrnenoBath npaBuiam 0€30MacHON
paboThI B labopaTtopuu

IIPY UCIIOJI30BAaHUN XUMHYECKOU
NoCyibl U 000PYyIOBaHUS.

IIpou3BOAUTE BBIUKCICHUS

10 XUMUYECKUM YPAaBHEHHSIM.
VYuacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM IpymIe.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(pOpMaINIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYECHHBIN OHATUMHBIN
ammapar Kypca XuMuHu
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1uHKa, sxenesa (II) u xenesa (111), meau
(I1), omrcanne MPU3HAKOB UX
MIPOTEKaHUSI.

HccnenoBanme aMmpOTEpHBIX CBOHCTB
TUAPOKCHIA ATFOMUHUS U THAPOKCHIA
IIUHKA.

IIpakmuuecxue pabomwi: Ne 6. KécTkocTh

BOJIBI 1 METO/IbI €€ycTpaHeHus. No 7.
Pemenue sxcniepuMeHTalbHBIX 3aa4 10
Teme «Baxknenmme MmeTaniabl HUX
COCTUHCHHUS.

Buviuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKITUH,
€CJIM OJINH M3 PEarcHTOB JIaH B H30BITKE
WJI COJICPKUT MPUMECH;

MacCOBOM JI0JIM BbIX0/a MPOIyKTa
peaKuunu

Hroro o paznemny 20

Paznen 4. Xumus u oOKpyskamomas cpeia

4.1 | Xumud n 3

OKpY’Karolas cpeaa

BemecTBa n MaTtepuansl B IOBCEAHEBHON
YKA3HHU 4eioBeKka. bezonacHoe
VICTIOJIb30BAHUE BEUIECTB U XUMUUECKHUX
peakuuii B ObITy. [lepBas nomoiup rnpu
XMMHUYECKUX 0KOTax U OTPABIICHUSIX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpensbl (TpeaesibHas JOMmyCTUMast

XapakTepu3oBaTh POJIb XUMUH

B Pa3NUYHBIX cepax AesTeTbHOCTH
JIFOeH, OCHOBHBIE BEIIECTBA U
MaTepHaIbl, IPUMEHSICMbIC B )KU3HU
COBPEMEHHOTO YEJIOBEKA.

OOBsACHATH yClIOBHS 0€30I1aCHOTO
UCIIOJIb30BAHUS BEIIECTB U XUMHUUYECKHUX
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KOHIIEHTpaIus BelecTB. Posib Xxumun

B PEIICHUU SKOJIOTHYECKUX MTPOOIIEeM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

N3yuenue oOpa3ioB MaTepuaioB
(CTeKJ10, CIJIaBbl METAJIJIOB, TOJIUMEPHbIC
MaTepuarbl)

peaxuuii B ObITY.

AHaTM3UpPOBATh U KPUTHUECKH
OILICHUBATh UH(OPMAIIUIO O BIUSHUU
ITPOMBITIUICHHOCTH, CEITbCKOTO XO35HCTBA,
TpaHCIIOPTa U JIp. HAa COCTOSTHUE
OKPYXaroUen CpeIbl.

YMeTb 0Ka3bIBaTh MEPBYIO TOMOIIb

IIPY XUMHUYECKUAX 0XKOTaX U OTPABIICHUSX.
[IpuaUMAaTh ygacTue B 00CYKIECHUU
po0IeM XUMHUYECKON U IKOJIOTUYECKOM
HaIPaBJICHHOCTH, BEICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO IO podIeMe 1
npeajiaraTh BO3MOXKHBIC ITYyTH €€
perieHus

Hroro mo pazaeny: 3
PezepBHOE Bpemsi 3
OBIIEE YNCJIO YACOB 68
I1O ITPOT'PAMME
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