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OdenepanpHas paboyas mporpaMma 1Mo ydeOHOMY MpeaMeTy «XuMus» (0a30BbIi
ypoBeHb) (mpenMeTHas o0nactb «EcTecTBeHHO-Hay4yHbIE MPEIMEThD») BKIIIOYAET
MOSICHUTENBHYIO 3aIMCKY, CO/IepKaHue 00y4YeHUs!, TUTAHUPYEMbIE pe3yJIbTaThl OCBOCHUS
MPOTrpaMMBbl 110 XUMUHU, TEMATHYECKOE TIIaHUPOBAHUE.

[TosicHuTenpbHast 3amuMcka OTpakaeT OOIMe UEeTd W 3aJaud U3Y4YeHUsS XUMHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3Y4YeHHIO O0y4aroluMKCH,
MECTO B CTPYKType Y4eOHOro IjilaHa, a TakKe TMOIXOIbl K OTOOPY COaep)aHus,
K OIPEICNICHUIO IITAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue OOydYeHHSI PACKPBIBACT  COJEPIKATCIbHBIE JUHWUH, KOTOPHIE
npeiaratoTes s 00A3aTeIbHOI0 U3YYEHHUs B KaXJOM KJIacC€ Ha YPOBHE OCHOBHOIO
oO1iero oOpa3oBaHusI.

[InaHupyemMbie pe3yJabTaTbl OCBOCHHUS MPOrpaMMbl [0 XHUMHHM  BKJIOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIE PE3yJbTaThl 3a BeCh IMEepuoa OOydYeHHS Ha ypOBHE
OCHOBHOT'O 00I1IeT0 00pa3oBaHUs, a TAKKe MPEIMETHBIC TOCTHXKEHHS 00ydarolierocs
3a KaXblil ToJ] 00y4YeHUs.

HOACHUMTEJ/IbBHAA 3AIIMCKA

[IporpamMmmMa o XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMUsSl COCTABIICHA
Ha OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTesbHON
porpaMmMbl  OCHOBHOTO o001iero ooOpasoBanusi, npexacraBieHHbix B PI'OC OO0O,
a Takke Ha OCHOBe (eepaibHON pabouel mporpamMmbl BOCIHUTAaHUS M C YUYETOM
KOHLEMILIUKA TpenojaBaHuss ydyeOHOro mnpenMera «XuMHs» B 00pa3oBaTeIbHBIX
opranuzanuax Pocculickont @enepamumu.

[IporpamMma mo XxuMuu pa3paboTaHa C LENbI0 OKa3aHUS METOAUYECKON MOMOIIH
YUUTEIO B CO3/IaHUH paboyel MporpaMmsl 1o y4eOHOMY IIPEAMETY.

[IporpamMma 1o XuMuu Ja€T NPEACTABICHUE O LIEJIsX, 00Iel cTpaTeruu o0yueHus,
BOCIIUTAHUS W  pa3BUTHS  OOydYalOIIMXCAd CPEACTBAMU  y4eOHOro IMpeaAMeTa,
yCTaHaBJIMBAET  O0s3aTelIbHOE  MPEIMETHOE  COJAEpXKaHue,  IMpeAyCMaTpUBAET
pacnpezeseHue ero 1o KiaccaMm U CTPYKTYpUPOBaHUE 110 pa3/iesiaM U TEMaM IIPOrpaMMBbI
N0 XUMHUH, ONpeNesieT KOJUYECTBEHHbIE M KAYECTBEHHbIE XapaKTEPUCTUKU
COJIEp)KaHMUsl, PEKOMEHIYEMYIO MOCIEAOBATEIbHOCTh HW3YYEHUS XHUMHH C YYETOM
MEXMPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOTo Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEM 00ydYarouuxcsi, OmpeaenseT BO3MOXKHOCTH IpeIMeTa
JUIsL peanu3anuud TpeOOBaHWU K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM
mporpaMMbl Ha YypOBHE OCHOBHOTO 001mero oOpa3oBaHUs, a TakXke TpeOOBaHMIA
K pe3yibTaraM OOy4YeHHs XMMHUU Ha YPOBHE LieJIed M3y4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TI03HABATEIILHON JIESITEIIBHOCTA O0YYarOIIETOCsl 0 OCBOCHHUIO YIEOHOTO
COJIEp/KaHUS.



3HaHWE XHMHHM CIYXXKUT OCHOBOM Uil (OPMHUPOBAaHUS MHPOBO33PEHUS
oOy4Jaronierocsi, ero MnpeACcTaBiICHUl 0 MaTepUaIbHOM €IMHCTBE MHUpPA, BAXKHYIO POJIb
UrparoT (GopMuUpyeMble XUMHUEW NPEICTaBICHUS O B3aMMOIPEBPALICHUSX SHEPTUU
U 00 DHBOJIOLMK BEIIECTB B MPHUPOAE, O MyTSAX pELIECHUS TJIOOANBHBIX MpodIeM
YCTOMYMBOIO Ppa3BUTHSl YEJIIOBEUECTBA — CBHIPbEBOM, HSHEPreTUYECKOM, MHUIICBOM
Y DKOJIOTMYECKOM 0€30MacHOCTH, MPOOJIeM 31paBOOXPAaHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3alliid BO3MOXKHOCTEH ISl camMOopa3BUTUS U (HOPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 00111el 1 PyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJaJ B (OpMHpOBAHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
OoOy4YaromMxcs,  HaBBIKOB  HMX  CaMOCTOSTEIIbHOM  y4eOHOW  J1eATEeNbHOCTH,
OKCIEPUMEHTAJIbHBIX W MCCIEAOBATEIbCKUX  YMEHMH,  HEOOXOAMMBIX  Kak
B ITOBCETHEBHOM KM3HU, TaK U B IPOPECCUOHAIBHOMN AESITENbHOCTH;

3HAKOMUT CO CIIEUU(DPUKON HAYYHOT O MBILUICHHMS, 3aKJIaJIbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIiJa HAa €AMHCTBO NPHUPOABI M YEIIOBEKA, SBJIAETCA OTBETCTBEHHBIM 3TalloM
B ()OPMUPOBAHUM €CTECTBEHHOHAYYHOU IPAMOTHOCTH OOYYAIOIINXCS;

CrocoOCTBYET (HOPMUPOBAHUIO IEHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTMYECKOE 00pa3oBaHUE
oOyJaroIuxcs.

JlanHple HampaBiieHHs B OOYYEHHMM XHUMHH OOECIEYMBAIOTCS CHEeU(pUKON
coJiep KaHusl yueOHOTO MpeAMETa, KOTOPBIN SIBISETCS MEJAarornuecky aJanTUPOBAHHBIM
OTpa)keHHeM 0a30BOM HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUS.

Kypc xumMuum Ha ypOBHE OCHOBHOrO 0OIIEro 0Opa30BaHUs OPUEHTHUPOBAH
Ha OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl IEPBOHAYAJIBHBIX MHOHATUNA XHUMHH, OCHOB
HEOPraHWYECKON XMMUU U HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX NOHSITHI OpPraHU4YeCcKOn
XUMUH.

CrpykTypa coaepkaHusi MpOrpaMMbl IO XMMHMHM C(OpPMHUPOBAHA Ha OCHOBE
CUCTEMHOT0 MOAX0/a K €€ n3ydyeHuro. CoaeprkaHue CKIaAbIBAETCS U3 CUCTEMBI TOHATUI
O XMMHYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI MOHATUNA O XMMHYECKOW PEaKIMH.
Ob6e 5T cucTeMbl CTPYKTYpHO OPraHHU30BAaHbI MO NPUHLHUITY MOCIEA0BATEIHHOIO
pPa3BUTHS 3HAHUI HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUI Pa3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOT'O YUEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanueckoro 3akona /[.11. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOU CBSI3H;

IpeCcTaBlIeHU 00 3JIEKTPOTUTUYECKOM JUCCOLMALIMY BEILIECTB B pACTBOPAX.

Teopernyeckre 3HaHHUS PpACCMaTPUBAIOTCSI HA OCHOBE SMITUPUYECKHU MOJYYEHHBIX U
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCA MOCIEIOBATEIBLHO OT OJHOTO YPOBHS K APYTOMY,
BBINIOJIHASL (PYHKUMU OOBACHEHHS] M TMPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS U
BO3MOYKHOCTEN MPAaKTHYECKOTO0 MPUMEHEHHUS U MOITYUYEHUS U3YYaeMbIX BELECTB.



OcBoeHne mporpaMMbl IO XUMHUH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEACTABICHUS
0 XHMHYECKOM COCTABJISIONICH HAy4YHOM KAPTUHBI MHpa B JIOTUKE €€ CHCTEMHOM
MPUPOJIbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO M METOJIaM IO3HAHUS B HAYKE.
W3y4yenne XuMuy MPOUCXOAUT C TIPUBJICUCHUEM 3HAHUN M3 paHEe N3YUEHHBIX YICOHBIX
npeaMeToB: «Okpyxkaromuii Mupy, «buonorus. 5—7 knaccel» U «Pu3mnka. 7 Kiacey.

[Ipy u3yuyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHMM OCHOB XHMHUYECKOM
HAayKH Kak O0O0JIACTM COBPEMEHHOT'O €CTECTBO3HAHMS, IMPAKTUYECKOU IeATEeIbHOCTU
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJNbTYphl. 3ajada y4eOHOro
MpeaMeTa COCTOMT B (DOPMUPOBAHWU CUCTEMBI XMUMHUYECKHX 3HAHUNA — BAKHEUIIINX
(bakToB, MOHATHUM, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUHM, JOCTYMHBIX 0000IIeHUN
MHPOBO33PEHYECKOTO XapaKTepa, sA3blka HAyKH, B MPUOOIIEHWN K HAYYHBIM METOJaM
MO3HAHUSI TIPU M3YYEHUHU BEIIECTB U XUMHUUYECKUX peakiuii, B (OpMUPOBAHUU
¥ Pa3BUTHM TO3HABATENIbHBIX YMEHUN W MX NMPUMEHEHUH B Y4EOHO-TIO3HABATEIHbHOMN
U y4yeOHO-UCCIEOBATEILCKOM JEATEeIbHOCTH, OCBOEHHUU TIpaBUil  0€30MacHOro
oOpaIieHus ¢ BEIIeCTBaMU B TOBCEAHEBHOM JKU3HHU.

[Ipy wm3yyeHUM XUMUU Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs Ba)XKHOE
3Ha4YCHHUE PUOOpETU TaKUe 1IeJIH, KaK:

dbopmupoBaHue MHTEIJIEKTYJIbHO pa3BUTOMN JIUYHOCTH, TOTOBOM
K €aM000pa3oBaHHIO, COTPYAHHYECTBY, CAMOCTOATEILHOMY TMPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHSM KU3HU;

HaMpaBJICHHOCTh OOYyYEHHUSI Ha CHUCTEMAaTHYECKOE MPHUOOIICHUE OO0YydJaroluxcs
K CaMOCTOSITEJIbHOW TO3HABATEIBHON NEATEIbHOCTH, HAyYHBIM METOJIaM IO3HAHUS,
(bOpPMUPYIOITUM MOTHUBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

obecrieueHre yCciIoBUi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YJaIONUMUCS OTIBITa
pa3HOOOpa3HOW JAESATENbHOCTH, TO3HAHUS W CAMOIO3HAHMS, KIIOYEBBIX HABHIKOB
(KJTFOUEBBIX KOMIETEHIINN ), UMEIOIIMX YHUBEPCATbHOE 3HAUCHUE ISl Pa3IUYHBIX BUIOB
NeSATEeIbHOCTH;

dbopmupoBaHre o0me (QyHKIIMOHATBLHON M €CTECTBEHHO-HAYYHON T'PaMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPY>KAIOIIET0 MUPA, UCTIOJB3YSI
3HAHUS W OMBIT, MOJYYEHHBIE MPU U3YUYEHUH XUMHH, NMPUMEHSATHh UX NPHU PELICHUH
po0sIeM B TOBCEAHEBHOM JKU3HU U TPYAOBOU JESTEIHHOCTH;

dbopmupoBaHre y oOOydYarommxcss TYMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUs
[IEHHOCTH XWUMHUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKU IIeIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJAOBOM NIEITEIHHOCTH B LIEJSAX COXPAHEHUSI CBOETO 37]0POBbS U
OKpYKaroUEN MPUPOTHON CPEIbI;

pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIOCOOHOCTEM K  CaMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOCHHS O0IIIEUEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOdUJIs M HAPABICHHOCTH JAIBHEUIIIET0 00yUYeHUSI.

OO61iee 4yuCIO0 4YacoB, PEKOMEHJOBAHHBIX JUISl M3Y4YeHUs] XuUMuU, — 136 4acos:
B 8 kiacce — 68 yacoB (2 yaca B Heiem10), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).



JUtst KaKJI0ro Kjacca NpeayCMOTPEHO PE3EPBHOE yueOHOE BpEMsl, KOTOPOE MOKET
OBITh UCMOJB30BAHO YYACTHUKAMH 00pa30BaTeNIbHOIO Ipoliecca B LEeJsIX POpMUPOBAHUS
BapUATHUBHOMN COCTABJISIONICH cofep kaHusl KOHKPETHOM paboueit mporpaMmsl. [1pu aTom
oOs3aTenbHas (MHBapUWAHTHAs) YacTh COJACPXKAHUS TMpPEaMeTa, YCTAaHOBJICHHAS
npuUMEpHON pabouelt mporpaMmoii, U BpeMs, OTBOJAUMOE Ha €€ U3y4eHHE, TOKHbBI ObITh
COXPAaHEHBI ITOTHOCTBIO.



COAEPKXAHUE OBYUYEHMUA

8 KJIACC

IlepBoHava/ibHbIE XUMHYECKHUE IOHATHUS

[Ipenmer xumuu. Posib XuMHM B )KU3HU 4YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BemecTBa. Ousnueckre CBOMCTBA BEIIECTB. ATrperartnoe cocrosHue Bemects. [lonsTue
0 METOoJIax IMO3HaHus B XuMHH. UucTteie BemiectBa M cMmecd. CrnocoObl pas3jeincHus
CMEcCeH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocTblie U CI0XKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢dopmysa. BaleHTHOCTP aTOMOB XHMHUYECKHX D3JIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BenlecTB. OTHOcHTEIbHAs aToMHas Macca. OTHoOcCUTENIbHAas
MOJIEKYJIIpHas Macca. MaccoBas 10JIsl XMMUYECKOT0 3JIEMEHTA B COCIUHEHUH.

KomnuectBo BeniectBa. Monbs. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA, MACCHI
U 4Yucla CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacu€rsl mo QopmyiaM XUMHYECKHUX
COCIUHCHUM.

DU3NYECKUE U XUMUUYECKHE SIBJICHUA. XUMHUYECKasl PEAKLUS U €€ MPU3HAKU. 3aKOH
COXpaHEHMSI MacChl BEIIECTB. XUMHUYECKHE ypaBHEeHUs. Knaccudukaruss XUMUYECKUX
peakiuii (CoequHeHUs, pa3I0KCHHS, 3aMeIIeHUs, 0OMEeHa).

Xumuueckuul IKCnepuUMeHm:

3HAKOMCTBO C XHMHYECKOW IIOCYIOH, MpaBUjaMH padOThl B JIaOOpaTOpUH |
npuémMamMu oOpaiieHuss ¢ J1abopaTOpHBIM OOOpPYJAOBaHUEM, H3YYEHHUE M OIHUCAHUE
(bU3UYECKUX CBOMCTB 00pa3IoOB HEOPraHMUECKUX BEIIECTB, HAOIIOJCHUE (DHU3UICCKUX
(TutaBIIeHHE BOCKA, TassHHE JIbJa, pACTUPaHUE caxapa B CTYIIKE, KATICHUE U KOHACHCAITUS
BOAbI) M XUMHYECKUX (TOpEeHHE CBeUM, TMPOKAIMBAHHE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KUCIJIOTOM) SIBICHUN, HAOJIOICHHE W ONHUCAaHUE MPU3HAKOB
NPOTEKaHUS XMMUYECKHX peaklMil (pas3iiokeHue caxapa, B3aUMOJEHCTBUE CEPHOMN
KHUCIIOTBI C XJIOpUJoM Oapus, pasznoxenue ruapokcuna meau (II) mpu nHarpeBanum,
B3aUMOJIeCTBHE *kene3a ¢ pacTBopoM conu Menu (II), uzydyenne cnocoOoB pazaeneHus
cMecedl (C TIOMONIBI0 MarHuTa, (UILTPOBAHWE, BHIAPUBAHUE, JTUCTUIUISAIINS,
xpoMarorpadusi), TPOBEACHUE OYMUCTKHA IMOBAPEHHON COJIM, HAOIOJACHUEC M OIMCAHUC
pE3yNbTaTOB TIPOBEACHHS OIbITa, WUTIOCTPUPYIOMIETO 3aKOH COXpPAaHEHHs] MacChl,
CO3/IJaHUE€ MOJIeNIel MOJIEKYJ (IIIapOCTEPKHEBBIX ).

BaxHeuume npeacTaBuTe M HEOPraHMYeCKUX BELECTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kuciopo — 3;eMeHT 1 IpocToe BEIECTBO.
HaxoxneHue kuciaopoja B mpupoje, (pu3nueckue U XMMUYECKHEe CBOMCTBA (peakuuu
ropenusi). Oxcuapl. [lpumenenue xucnopoga. CnocoObl MOMy4YEHUS KHUCIOpOAa
B Jlabopartopuu M TPOMBINUIEHHOCTH. KpyroBopor kucimopoma B mpupone. O30H —
AJJIOTPOIIHAsA MOAU(DUKALIMS KUCIOPOAA.



TemnoBoii 3¢ ¢deKkT XMMHUYECKON peaklny, TEPMOXUMHUYECKHE YPaBHEHHS, IK30-
U HHIOTEPMUYECKHE peaKluu. TOIUIMBO: yrojdb W METaH. 3arpsi3HEHUE BO31YyXa,
yCHJIEHUE TTApHUKOBOTO 3(PeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonopon — snemeHT U mpoctoe BemiectBo. HaxoxkaeHune BoAopoaa B MPUPOJE,
bu3MYecKue U XUMUYECKUE CBONCTBA, MPUMEHEHUE, CIIOCOORI moaydeHus. KuciuoTer u
COJIN.

MoutsipHbIT 00BEM ra30B. PacuéTel M0 XUMUYECKUM YPaBHCHHUSIM.

dusnyeckre cBoMCTBa BOAbl. Boga kak pactBoputeinb. PactBopsl. HackiieHHbIe 1
HEHACBIILICHHBIE pacTBOPbI. PACTBOPUMOCTH BelecTB B BoJe. MaccoBas 107151 BEIIECTBA
B pacTBope. XMMHUYECKHE CBOMCTBa BoAbl. OcHOBaHUA. Posb pacTBOpoB B MpHpoOAE U
B J)KM3HHU 4esioBeKa. KpyroBopoT Bobl B pUpoE. 3arpsi3HEHHE MPUPOIHBIX BOJ. OXpaHa
Y OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxcuabl. Kiaccudukanus
OKCHUJOB: coJieobpasyroiiue (ocHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) 151
HecoseoOpasyronue. HoMmenknarypa okcuioB. du3nyeckue U XUMHUUYECKUE CBOMCTBA
OoKkcHuA0B. [lonydeHrne OKCUIOB.

OcnoBanus. Knaccudukaius ocHOBaHM: MIENTOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. @PuU3NMYEeCKME U XUMHYECKUE CBOMCTBA OCHOBAHMHM.
[TosrydyeHre OCHOBaHHUM.

Kucnotel. Knaccudukanusa kucinor. Homenkmarypa xkucior. dusnyeckue u
XAMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTM MeTaioB H.H. bekerona. Ilomyuenue
KHUCJIOT.

Comu. Homenknarypa coneid. PuU3MYECKMEe U XUMHUYECKHE CBOMCTBA COJEH.
[Tonmyuyenue conen.

I'eneTnyeckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCITMHEHUN.

Xumuueckuii IKCnepumenm:

KAUE€CTBEHHOE ONPEACIICHUE COJEPKAHUS KHUCIOPOJa B BO3JAYyXE, IMOJIyYEHHUE,
coOupaHue, pacro3HaBaHWE M HW3YyYEHHE CBOWCTB KHUCJIOpOAa, HaOJIOJICHHUE
B3aMMOJICHCTBUSL BEUIECTB C KUCIOPOJIOM M YCJIOBHUSI BOBHUKHOBEHUS U MPEKpaIlCHUs
ropeHus (mMokapa), O3HaKOMJICHHE C OOpa3laMH OKCHJOB W OMUCAHUE HMX CBOMCTB,
MoJlyuyeHue, coOupaHue, paclo3HaBaHWE M H3YyUYCHHE CBOMCTB BOJOpojaa (TOpeHue),
B3aumojieiicTBue Bojopoaa ¢ okcugoM Meau (II) (BO3MOXHO HMCHOJIB30BaHUE
BHICOMATEPHAIIOB), HAOJIOICHHE OOPA3IIOB BEIIECTB KOJIMUSCTBOM 1 MOJIb, HCCIICIOBAHUE
O0COOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO, TIPUTOTOBIICHUE
PacTBOPOB C OMPENCTEHHON MACCOBOM JIOJIEH PACTBOPEHHOIO BEIIECCTBA, B3aUMOICHCTBUE
BOJbl C MeTaulaMu (HaTpueM ¢ KajibllueM) (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHUATIOB), HCCIICIOBAaHUE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3THYHBIX
KJIACCOB, HAOJII0/IEHE N3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KUCJIOT U IIEJI0YECH,
u3ydeHue B3ammojercTBus okcuaa mean (I1) ¢ pacTBopoM cepHOM KHCIOTBI, KHUCIOT
C METaUIAMH, PEaKUUMW HEWTpaIu3aluu, I0Jy4eHHUE HEPACTBOPUMBIX OCHOBAHWU,



BBITECHEHHUE OJTHOTO METAJIa APYTUM U3 PACTBOPA COJIN, PELIEHUE DKCIIEPUMEHTAIIBHBIX
3a/1a4 1o TeMe «BakHeunme Kiraccbl HEOPraHM4ECKUX COCAUHEHUI.

IMepuonuueckui 3axkoH u Ilepuogmuyeckasi cucreMa XHUMHYECKHUX 3JIEMEHTOB
JL.A. MenpgesneeBa. CtpoeHue aTomMoB. XHUMHUYeCKas CBA3b. OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBbIC PeaKIU

[TepBbie TOMBITKY KJIACCU(UKAIIMN XUMUYIECKUX AJIeMEeHTOB. [loHATHE O rpymmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U HIEJIOYHO3EMEIBHBIE METAIIIBI, TAJIOT€HbI, UHEPTHBIE
ras3bl). JE€MEHTHI, KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCUIBI U THIPOKCHU/IBI.

Ileppogmueckunn 3akoH. Ilepuonnueckas cucreMa XUMHUYECKHX JJIEMEHTOB
J.N. MenneneeBa. KopoTkonepuoanas u niauHHoIepuoaHas dhopmel [leproanueckoit
cucteMbl xXuMHuueckux 3ieMeHToB (.M. Menneneesa. [lepuoasl u rpynnel. @usndyeckui
CMBICJI HOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUO/IA U TPYIIIIBI DJIEMEHTA.

Crpoenune aromoB. CocrtaB aTomHbIxX saep. M3oromsl. Onexktponsl. CtpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB nepBbIx 20 XUMHUECKUX 3JIeMEeHTOB llepuoanueckoil
cucrembl JI.WI. MenaeneeBa. XapakTepuCTHKA XHUMUYECKOTO DJJIEMEHTa II0 €ro
nonoxeHuro B [lepuonuueckon cucreme /.M. Menneneesa.

3aKOHOMEpPHOCTM H3MEHEHHMS paguyca aTOMOB XHMHYECKHUX DJEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOJaM.

3nauenue Ilepmoamyeckoro 3akoHa u Ilepmoamyeckon CHCTEMBI XUMHUYECKHAX
AJIEMEHTOB ISl Pa3BUTHUS HayKu U pakTuku. /.M. Mennenees — yu€Hbll U IpakKIaHUH.

Xumunyeckass  cBsi3b. KoBaneHTHass  (MOJsipHas W HENOJSIpHAsi)  CBS3b.
DNEeKTPOOTPULATETbHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBS3b.

Crenenb okucieHus. OKHUCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. [Iponecchbl
OKHUCIICHUSI U1 BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii sKcnepumenm:

U3ydeHHue oO0pa3lloB BEHIECTB METAUNIOB W HEMETaUIOB, B3aMMOJICHCTBHE
TUAPOKCUAA 1MHKA C pPacTBOpaMHU KHUCIOT M UIEJOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIONIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
pEeaKIu pa3oKeHUs,, COETUHEHHUS).

Mesicnpeomemuvble ces3u

Peanuzanust MeXnpeAMETHBIX CBSI3€H NpU HM3yYEeHUM XUMUM B & Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIIOIH30BAaHNE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSATUH, TaK
U TIOHSTHUH, SIBISIONIMXCS CHUCTEMHBIMU JJISI OTACJIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIUKJIA.

OO0mIre ecTeCTBeHHOHAYYHbIC TIOHSTHSI: HAYyYHBINH (DaKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHajau3, CHUHTE3, KiIaccuuUKalus, TMEepUOJUIHOCTh, HAOIIOJEHUE, DSKCIEPUMEHT,
MO/JIeIUpOBaHKE, U3MEPEHUE, MO/ICIIb, SIBJICHUE.

dusuka: Matepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOIIbI,
PaIOaKTUBHOCTb, MOJICKYJIa, OJJICKTPUYECKUN 3apsj, BEIIeCTBO, TeI0, OOBEM,



arperaTHOe COCTOSIHHME BEIIECTBA, ra3, (M3MYECKUE BEIMYWHBI, SAUHUIIBI U3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE37b1, ColHIIE.

buonorus: hotocuntes, gpixanue, onocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEpaAIbl, TOPHBIE TIOPOJBI, IMOJIC3HBIE
UCKOTIaeMbI€, TOTUTMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMuMHYeCKasi peakus

[lepponnueckut 3akoH. llepuoguueckas cucremMa XUMHYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CrpoeHrne aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBOWCTB
XAMHWYECKUX BJIEMEHTOB MEPBBIX TPEX MEPHUOMNOB, KalaMs, KalbLUS U UX COCIUHEHUN
B COOTBETCTBUU C IOJOKEHUEM AJIEMEHTOB B [leproanyeckoi cCUCTEME U CTPOECHHUEM UX
aTOMOB.

CrpoeHne BeniecTsa: BUAbl XUMUYECKON CBS3U. THUIBI KPUCTAJUIMYECKUX PEIMIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM pEIIETKM U BHUAA
XUMUYECKOU CBSA3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCAIIMNXCS K PAa3IMYHBIM KJIACCAM HEOPIraHUYECKUX COCIUHEHU,
TE€HETUYECKas CBSI3b HEOPTaHNYECKUX BEIECTB.

Knaccudukanus  XuUMHUYECKMX  pEaklMid MO  Pa3IMYHbIM  TpU3HAKAM
(MO 4YMCIly U COCTAaBY Y4YacTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(deKTy,
N0 HM3MEHEHUIO CTENEHEW OKHCIEHUS XUMHUYECKHUX OJJIEMEHTOB, IO OOpaTHUMOCTH,
[0 YyYaCTUIO KaTaau3aropa). DK30- U SHIOTEPMUYECKUE PEAKIMU, TEPMOXUMHUYECKHUE
YpaBHEHMUSL.

[lonsiTue O CKOPOCTH XUMHUYECKOM peakuuu. [loHsiTue 00 00paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [IOHSTHE O TOMOTEHHBIX M TeTEePOreHHBIX
peakiusax. [lomatme o karanuse. IloHATHE O XMMHYECKOM  PaBHOBECHMU.
@akTOpBbl, BAUSIOIIME HA CKOPOCTh XUMHUYECKON PEAKIUU U MOJOKEHUE XUMHUECKOTO
PaBHOBECHS.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBleHNE YPaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKITUHN C UCTIOIB30BAHIUEM METO/Ia AIEKTPOHHOTO OaiaHca.

Teopus >SJIEKTPOIUTUYECKON JUCCOIUALIMU. DJIEKTPOJIUTHI W HEIJIEKTPOJIUTHI.
Katnonbl, aHunoHbl. MexaHW3M JUCCOLMAIMM BEHIECTB C Pa3IMYHBIMUA BHUAAMU
xuMudeckoi cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakiuu moHHOrOo OOMEHa. YCIOBUS TPOTEKAHUS PEAKIMHA HMOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHBIE NOHHBIE YpaBHEHUA peakiuii. CBOMCTBA KUCIOT, OCHOBAHUH U
CoJIEM B CBETE MpPEACTaBICHUM 00 DJICKTPOJUTUUECKON nucconuaiuu. KauecTBeHHbIE
peakuuu Ha HOoHbL. [IoHsATHE O TUApOIU3E COJIE.
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Xumuueckuu sIKchepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEMIETOK HEOPraHWYeCKHX
BELIECTB — METAJUIOB U HEMETAJJIOB (TpaduTa U anmMasa), CI0KHBIX BEUIECTB (XJIopuaa
HATpHUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKklM OT BO3IECUCTBUS
pa3iauuHbBIX (HaKTOPOB, HCCIEIOBAaHHE BJICKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB,
npolecca AUCCOIMAMU KUCIIOT, IIEI04Yel U cojeil (BO3MOMXKHO HUCIIOJIb30BAHUE BHUJIEO
MaTepHasoB), IPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIINUX TPU3HAKK IPOTEKAHUS PeaKkuni
MOHHOTO 0OMeHa (00pa3oBaHUE OCAJKa, BBIACIECHUE T'a3a, 00pa30BaHKUE BOJIbI), ONBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMi (ropeHue,
peakuuu pPas3joKEHUsA, COEIWHEHHs), PpACIIO3HABAHUE HEOPraHUYECKUX BEILECTB
C MIOMOILBIO KaUE€CTBEHHBIX PEAaKIMI HAa HOHBI, PEIICHNE HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaJusibl 1 X COeIMHEHUSA

OO611ast xapakTepUCTHKA rajJoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHbIE
creneHu okuciieHus. CtpoeHue u (pU3nYecKrue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOI€HOB.
XUMUYEeCKHE CBOIICTBa Ha TmpuMepe Xxjopa (B3aUMOJAEWCTBHE C METajUlaMH,
HEMeTaJUIaMH, 1eiaoyaMu). Xnopooaopo. ColsiHasi KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NOJIy4eHHUE, IpUMEHEHHE. J[elicTBUE XJIOpa M XJIOPOBOAOPOAA HA OPraHU3M YEJIOBEKA.
Baxxnelmme XJIOpUIbl U KX HAX0KICHUE B IPUPOJIE.

OO01as xapakrepuctuka 351eMeHTOB VIA-rpynibl. OcOOEHHOCTH CTPOECHHMS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue M  (PU3NYECKUE CBOMCTBA IMPOCTHIX
BELIECTB — KHUCIOPOAA U CEepbl. AJUIOTPONHbIE MOAU(DHUKALMHU KUCIOPOAA U CEPBHI.

Xumuyeckue cBoicTBa cepbl. CepoBOJIOPOA, CTPOCHUE, PU3NUECKUE U XUMHUYECKHE
cBoiicTBa. OKCUIBI CEPBI KAaK MPEICTABUTENIN KHUCIOTHBIX OKCHIOB. CepHasi KUCIOTA,
du3nueckue U XMMHUYECKUE CBOMCTBa (00IIME KaK MpeACTaBUTEINs Kilacca KUCIOT U
cnerupuyeckre). XuMUYECKHUE PEaKIInH, JISXKAIIHEe B OCHOBE MPOMBIIIJIEHHOTO Ccr1oco0a
MOJy4E€HUsI CEpHOM KUCIOTHI. [IpuMenenne cepHoil kucnotsl. Cojii CEpPHOM KUCIOTHI,
KauecTBEHHasi peakuuss Ha cyinbdar-uoH. HaxoxnaeHue cepbl U €€ COeAUHEHUI
B Ipupojie. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl COCIUHEHUSMH CEPBI
(KUCTIOTHBIE IO/, 3arPsI3HEHUE BO3/TyXa U BOJAOEMOB), CIIOCOOBI €ro MPeI0TBPAILCHHUS.
OO6mast xapakTepucTika 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEpHbIEC CTENIEHU OKUCIIEHUS. A30T, paclipoCTpaHEeHUE B MPUpPoJie, GU3UUECKUE U
xuMuyeckue cpoiictBa. KpyroBopoT azora B mpupoje. AMMHAK, ero puanyeckue u
XMMHYECKHE CBOMCTBA, MOJy4yeHHe W npumeHeHue. Collm aMMOHUS, UX (pU3HUecKue
U XMMUYECKHE CBOMCTBa, MpuMeHeHHe. KauecTBeHHasl peakuys Ha MOHbI aMMOHHUS.
A3oTHas KHCIOTa, €€ MojyyeHue, (U3NYecKue U XUMUYECKHue CBOMCTBa (0OIIMe Kak
IpeICTaBUTEINS KJlacca KUCIOT U crienupudeckue). Mcnonb30BaHne HUTPATOB U COJIECH
aMMOHHMS B KAaueCTBE MHUHEPAIbHBIX YAOOpeHHA. XHUMHUYECKOE 3arps3HEHHE
OKpY KAaIOILEN Cpe/ibl COETMHEHUAMU a30Ta (KUCIOTHBIE T0KIH, 3arpsi3HEHUE BO3/1yXa,
nmo4Bkl U BoJoEMOB). Docdop, amnorponHbie Moaudukanuu dochopa, uznueckue u
xumudeckue cporictBa. Oxcupa docdopa (V) m dochopHas kuciiora, (GU3NIECKHE
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U XUMUYECKHE CBOWCTBa, TmoimydeHue. Vcmomb3oBanue ¢GochatoB B KadyecTBe
MUHEpaIbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 35eMeHToB [V A-rpynmnbl. OcoOOeHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHW  OKUCICHHUA. YTIEpoJl, aJJIOTPONHbIE  MOAM(PUKALINH,
pacrpocTpaHeHue B Mpupoje, (U3NYECKMe U XUMHUYECKHE CBOWCTBA. AJICOpOIUS.
Kpyrosopot yriepoaa B npupojie. OKCuabl yriiepoaa, ux Gu3nueckrue U XUMUYECKUE
CBOICTBA, JCHCTBYE HA KUBBIC OPTaHU3MBI, TIOJIYICHUE U IPUMEHEHHE. IKOJTOTHUIECKUC
npoOseMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumoresa rio0asbHOTO MOTEIUICHUS
KJIMMaTa, MApHUKOBBIA 3PdeKT. YronbHas KUCIOTa U €€ COolM, MX (U3HYECKUEe U
XUMHUYECKHE CBOMCTBA, TOJIyYCHHE U TpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaTt-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTA U CETLCKOM
XO3SICTBE.

[TepBoHavyaIbHBIE TIOHATHS 00 OPTAaHMYECKHX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 9TaH, ITWICH, aleTUJICH, STaHOJ, TJIMLEPUH, YKCYCHasl KHUCJIOTA).
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB (YTOJIb, MPUPOIHBIN Ta3, HEPTH), TPOTYKTHI HX
nepepaboTKu (OCH3UH), UX POJIb B OBITY U MIPOMBIIICHHOCTH. [IoHSITHE O OMOIOTHYECKH
BKHBIX BEIECTBAX: JKUpaX, OejlKax, yrieBojax — M HUX POJIM B KU3HU YEJIOBEKa.
MartepuaibHOE €AMHCTBO OPTAHMYECKUX U HEOPTAaHUICCKUX COCTUHEHUH.

Kpemnuii, ero ¢usndeckue U XMMUYECKUE CBOMCTBA, MOJYYCHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoge. O6mue npeacrasieHus o0 oxkcune kpemuus (IV) u
KpeMHueBol kucnore. CHUITUKATHI, WX HCIOJb30BaHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiiime cTpouTenbHbIE MaTepHallbl: KepaMHKa, CTEeKJIO, IIEeMEHT, OETOH,
xene300eToH. [Ipobrembl 0€30MacHOr0 HMCHOJB30BAHUS CTPOUTEIBHBIX MAaTEpUAIOB
B IOBCEITHEBHOW JKU3HMU.

Xumuueckuii sKcnepumenm:

M3yueHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJISTHON KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-WOHBI M HAONIOJCHHWE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpaXkarouiue (pU3nUecKre U XMMUYECKHUE CBOMCTBA raJIOT€HOB U
UX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE BHUIEOMATEPHUATIOB), O3HAKOMIICHHE
c oOpasuamMu XJIOpPHUIIOB (TaJOTEHUAOB), O3HAKOMJIEHHE C oOpa3uamMu cepbl U e€
COEIMHEHUSMH (BO3MOXHO MCIIOJIb30BAaHUE BHIEOMATEPHANIOB), HAOIIOJEHUE MpoIiecca
OoOyTJIMBaHMS caxapa MoJl IeWCTBUEM KOHLIEHTPUPOBAHHOW CEPHON KUCIOTHI, U3yUEHUE
XUMUYECKUX CBONCTB pa30aBIEHHON CEPHOW KHUCIIOTHI, MPOBEJIECHHWE KaueCTBEHHOU
peakuuu Ha cyib(paT-uOH U HAOMIOJIEHWE NpHU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE
c GU3MYECKUMU CBOWCTBAMHM a30Ta, (ochopa U HUX COCAUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BUAEOMATEPUAJIOB), 00Opa3liaMH a30THBIX U (POCPOPHBIX yIOOpEHUH,
NoJIy4eHue, coOMpaHue, pacrno3HaBaHWE M M3Y4YEHHE CBOMCTB aMMHUaKa, MPOBEICHUE
KayeCTBEHHBIX pEaKlUUi HAa MOH aMMOHUSA U (ochaT-MOH U U3yuEHUE NPU3HAKOB HUX
IIPOTEKAHUs, B3aUMOJCHUCTBUE KOHLEHTPUPOBAHHONW a30THOM KHUCIOTBI C MEIbIO
(BO3MO>XHO HCHOJB30BAHUE BUACOMATEPHUATIOB), U3YUEHUE MOJAEIICH KPUCTAIUIMYECKUX
pemérok anmasa, rpadura, dyimepeHa, O3HAKOMJICHHE C TMPOIECCOM  aICOpOIHH
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PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IPOTMBOrasa,
NOJlydYeHUE, COOMpaHUE, pacClO3HABAHME W M3yYEHUE CBOWCTB YIJIEKUCIIOIO Tas3a,
IPOBEJCHUE KAYECTBEHHBIX pEakluil Ha KapOOHAaT U CUJIMKAaT-UOHbI U H3y4YEHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMJICHHME C  MNPOAYKIHEW  CHUIMKATHOU
IIPOMBILIJICHHOCTH, pPEUICHUE OHKCICPUMEHTAIbHBIX 3a1a4y Mo TeMme «Baxuenmue
HEMETAJUIbI U UX COCIUHEHUSY.

MeTasuibl ¥ UX COCAMHEHUS

OO0mast xapakTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUM HX

nosiokeHus B Ilepuonnueckon cucreme xumuudeckux siiemeHToB .M. Menneneesa u

cTpoeHusi atoMoB. CTpoeHue MeTaioB. MeTaminueckas CBA3b U MeETajuIMYecKas
KpUCTAJUIMYECKasi PEMIETKA. OJEKTPOXUMUYECKUN PSAJ  HANPSHKEHUM  METaJIOoB.
du3nvecKre 1 XUMUYECKUE CBOMCTBA MeTAJIOB. OO0I11I1e CTTIOCOOBI MOTYyYEeHHS METAILIOB.
[ToHsiTHE O KOPPO3UU METAILIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(ctanp, 4yTryH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U MIPOMBIIIIICHHOCTH.

[[lenounple MeTawibl: TOJNOXKEHHE B llepmoamyeckord cUCTEME XHUMUYECKHUX
anemeHtoB J[.MI. MeHneneeBa, CTpO€HHE HMX aTOMOB, HAXOXKJICHUE B IPUPOJE.
duznyeckre M XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpus U kanus). Okcuiabl u
TUJIPOKCUBI HATPUA U Kalns. [[puMeHeHne MEeT0UYHbIX METAIIIOB U UX COCTUHEHUM.

[I{eroyHO3€MENBHBIE METAIIBI MAarHUK M KalbLUM: NIOJIOXKEHNE B [lepnoanyeckon
CUCTEME XUMHUYECKUX 1eMeHTOB J|.M. MenaeneeBa, CTpOCHHUE UX aTOMOB, HAXOKJICHUE
B npupoje. OPU3nUecCKne U XMMHUYECKUE CBOMCTBAa MarHus M Kajuplus. Baxueniue
COCIMHEHUs KaJblUs (OKCUM, THUAPOKCHA, coyiv). JKECTKOCTH BOJBI M CIOCOOBI €&
YCTpPaHEHHS.

AJfOMUHUA: TIOJI0)keHUE B Ileproanveckoil cUCTEME XMMHUYECKHUX SJIEMEHTOB
JA.N. MenneneeBa, CTpoeHHE aroMa, HaxOXIeHne B mnpupone. Duzndeckue u
XUMUYECKHE CBOWCTBA aIIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA W THAPOKCHUIA
ATFOMHUHUSL.

Kenezo: mnonoxenne B Ileppuoanyeckord CHUCTEME XHUMHUYECKUX DSJIEMEHTOB
JAWN. MenneneeBa, CTpoeHHME aToMa, HaxOoXJAcHWE B mnpupone. dDusnueckue u
XUMHYECKHE CBOMCTBA xkee3a. OKcHIbl, THapoKcH bl U comu xkenesa (11) u sxenesa (1),
MX COCTaB, CBOVWCTBA U MOJIyYCHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJICHHE C 00pa3IlaMu METAJJIOB U CIJIaBOB, MX (M3HUYECKUMHU CBOMCTBAMH,
U3YYCHUE  Pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCUA KAJIBIUS U HATPUS C BOJIOMN
(BO3MOKHO HCIIOIH30BAHUE BHICOMATEPUAIOB), UCCIIEOBAHNE CBONCTB KECTKON BOIBI,
npoliecca ropeHus elie3a B KUCI0poie (BO3MOKHO UCIIOJIb30BAaHUE BUACOMATEPUATIOB),
MIPU3HAKOB MTPOTEKaHUS KAUECTBEHHBIX PEAKIMi Ha HOHBI (MarHus, KJIBIIHS, A TFOMUHUS,
nuHka, xene3a (II) m xenesa (IIl), menu (II), HaGmrogeHWe W ONMUCaHUE TMPOIIECCOB
OKpalllMBaHMs TUIAMEHH MOHAMU HATPUS, KU U KaJdblus (BOZMOXKHO UCTIOIb30BaHUE
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BUJICOMATEPHUAIIOB), MCCIIeNOBaHNE aM(pOTEPHBIX CBOWCTB THAPOKCHUIA ATIOMHHHS W
TUJPOKCUJA IIMHKA, PELICHHE SKCIEPUMEHTAIBHBIX 3a/ad 1o Teme «Baxueiine
METAJUIBI U UX COEIUHEHUS.

XUMHA ¥ OKPYKAKOLIAS cpeaa

BemecTtBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeloOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHUYECKMX peakuuil B ObITy. IlepBas momomp npu
XUMHUYECKUX OKOTaX U OTPABICHUSX.

XUMUYECKOE 3arpsA3HEHHE OKpYXKalolled cpeapl (MpeaenpHas JOMyCcTUMas
KoHIeHTpauus BeulecTB (nanee — [I/JIK). Ponp Xxumum B pelIeHUU HKOJIOTUYECKUX
npooeMm.

Xumuueckuii 5kchepumenm:
M3yueHHe oOpa3loB MaTepUaoB (CTEKJIO, CIUIaBbl METAIIOB, MOJMMEPHBIE
MaTepuabl).

Meoicnpeomemmuvie cesa3u

Peasmzanust mexXnpeaMETHBIX CBSA3EM NPU M3YYEHMH XUMHM B 9 Kiacce
OCYILIECTBIISIETCS YEPE3 UCII0JIb30BAHNE KaK OOILIUX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK
U TIOHSITHUH, SBISAIOMIUXCS CHUCTEMHBIMH MJII OTACIBHBIX IPEIMETOB ECTECTBEHHO-
HAyYHOTO IUKIIA.

OO01ue ecTeCTBEHHO-HAY4YHBIC MMOHATH: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpH,
aHalln3, CHHTE3, Kiaccu(uKauusa, MNepUuoOJUYHOCTb, HAONIOJACHUE, 3SKCIEPUMEHT,
MOJICJTMPOBAaHNE, M3MEPEHHE, MOJEIb, SBICHUE, MapHUKOBBIN 3¢ (HEKT, TEXHOJIOTHS,
MaTepUasbl.

®duszuka: mMaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIIbI,
pPalOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUI 3apsll, MPOBOJIHUKH, TOTYIIPOBOTHUKH,
TUBJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTaNIMYEeCKash pemeérka, CIUIaBbl, (PU3MUYECKUE
BEJIMYMHBI, €AMHUIIBI HU3MEPEHHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3.bI,
CounHre.

buonorusa: ¢dortocunTe3, apixanue, Ouochepa, dSKOCUCTEMa, MHUHEPAIbHbBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpPATbI, TOPHBIE MOPOJIbI, IMOJIC3HBIC
UCKOTIaeMbIe, TOTUTMBO, BOJTHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIC PE3yNbTaThl OCBOCHHS IIPOrPAaMMBbI OCHOBHOT'O OOIIEro 00pa3oBaHuUs
JOCTHTAIOTCSI B XOA€¢ OOy4YeHHS XUMHUU B CEAMHCTBE YYEOHOW M BOCHHUTATEIIHHON
JEATESILHOCTH B COOTBETCTBUH C TPAJIUIIMOHHBIMU POCCUHCKUMU COITMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MTPaBUIIaAMU K HOPMaMU
MTOBECHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOITO3HAHHS, CAaMOPA3BUTHS U COITMATU3AIINN
oOy4Jaronuxcs.

JInunocTHbIE pe3ybTaThI OTpaXKaroT TOTOBHOCTbH O0yJaroIIXCs
PYKOBOJICTBOBATbCS CHUCTEMOM MO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIIMN M pPaCIIUpPECHHE
OIIBITA JIEATENHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mMaTpHMOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY H
HAay4YHOMY HAaCJEANIO, IOHUMAaHNs 3HaYEHU XUMAYECKON HAYKH B )KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BJAAETh JIOCTOBEpHOM uWHGpoOpManueldl o0 MepeaoBbIX
JOCTHXKEHHUSIX U OTKPBITUAX MHUPOBOW M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTHU
B HAyYHBIX 3HAHUSAX 00 yCTpOICTBE MHUpa U OOIECTBA;

2) rpaKIaHCKOT0 BOCIIMTAHUS:

MIPEACTABJICHUS O COLUUAIBHBIX HOPMAaX M MPaBUJIAX MEKIMYHOCTHBIX OTHOILLIEHUN
B KOJJIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, yueOHO-
UCCJIEIOBATENBCKOW, TBOPYECKOW M JPYTrMX BHUAAX JACSITEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JI€ATETbHOCTHM TMpPU  BBINOJHEHUU  y4YEOHBIX,
MO03HABATEJIbHBIX 33/1a4, BHIIOJTHEHUN XUMUYECKUX IKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX
MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHHMIO M B3aMMOINIOMOIIM B TpoOLECce ATOU
y4eOHOH JesTeNbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEICHHE M MOCTYINKH CBOMX
TOBAapMIE C IO3WLHUM HPABCTBEHHBIX M IPAaBOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O TIO3HAHMS:

MHUPOBO33PEHUYCCKHE TMPEACTABICHUS O BEIIECTBE W XHUMHUYCCKOW PpEaKIUH,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABISIOIIME OCHOBY
IUIS TIOHUMAaHMs CYI[HOCTH HAy4YHOW KapTHHBI MHpA, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHTHsS MPHUPOJIBI, B3AUMOCBSI3AX UYCIIOBEKa C MPUPOIHON Cpeoi,
O POJIM XMMHUH B IO3HAHMH DTHX 3aKOHOMEPHOCTEIA;

MI03HABaTEIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA TOTyYEeHNE HOBBIX 3HAHUM 110 XMMHH,
HEOOXOAUMBIE 1151 00BACHCHMSI HAOIIOAaEMBIX IPOLIECCOB U SIBIICHHUH, TO3HABATEIHHOM,
UH(POPMAIIMOHHOMN U YNTATEIBLCKOW KYJIbTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIbHOM
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paboThI C yueOHBIMU TEKCTAMH, CITPABOYHON JIUTEPATYPOM, TOCTYITHBIMU TEXHUYECKUMU
cpeacTBaMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K 00yUEHHUIO U TO3HAHUIO, TH0003HATEIBbHOCTh, TOTOBHOCTh U CITIOCOOHOCTH
K caM000pa30BaHUIO, IPOEKTHOM U HUCCIIEI0BATENILCKON NEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBICHHOCTH U YPOBHA 00y4EHHUS B JaJIbHEHIIIEM;

4) popMupOBaHHUSI KYJIbTYPbI 310POBb:

OCO3HaHUE IICHHOCTH KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 30pPOBBIO,
YCTaHOBKH Ha 3710pOBbII 00pa3 *KU3HU, OCO3HAHUE TOCIIEICTBUN U HENPUITUE BPEIHBIX
NpUBBIYCK (YyHOTpPEeOJIEHHUS amKOTOJs, HApKOTUKOB, KypeHHus), He00XOIUMOCTU
coOMIoieHNs MpaBui O€30MaCHOCTH MpU OOpallleHWH C XUMHUYECKHMMH BEIIECTBAMHU
B OBITY U pEAIbHOM )KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

HHTEPEC K MPAKTUYECKOMY H3YYEHHIO IpodeccHii W Tpyaa Pa3IndHOIo poja,
YBaKEHHE K TPYAy M Pe3yjabTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHCIIE HAa OCHOBE
NPUMEHCHHS MPEIMETHBIX 3HAHUH 1O XMMHH, OCO3HAHHBIM BBHIOOP MHIUBUAYATIbHOU
TPAeKTOPUHU MPOJOLKEHUS 00pa3oBaHus C y4ETOM JIMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XHWMHH, OOIIECTBCHHBIX HHTEPECOB U TOTPEOHOCTEH, YCIEIIHOM
npopeCCHOHABHON JCSITEIBHOCTH M Pa3BUTHSA HEOOXOJMMBIX yYMEHHH, TOTOBHOCTH
aJIalITUPOBATHCS B MPOGECCUOHANBHOU CPeJie;

6) K0JIOrN4YeCKOTr0 BOCTIUTAHUS:

AKOJIOTMYECKU LENeco00pa3HOe OTHOUIEHHE K MPUPOJE KAK MCTOYHUKY KU3HH
Ha 3emJle, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHHUE [IEHHOCTH 30POBOr0 U 0€30MacHOTO
oOpaza JKHU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (u3nyeckoMy U
NCUXUYECKOMY 370pPOBbIO, OCO3HAHWE LIEHHOCTU COOJIIOJIEHUSI MpaBuil OE30MacHOro
NOBEAECHUS MpU paboTe C BEIIECTBAMU, a TAKXKE B CUTYaLUSIX, YTPOKAIOIINX 3JOPOBBIO U
JKU3HHU JIFOEH;

CIOCOOHOCTH MPUMEHATHh 3HAHMS, TOJIydaeMble TP HU3YYEHUU XUMHUH,
JUISL PEIIEHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEW NMPUPOTHON CPEIOH, I MOBBILICHUS
YPOBHSI SKOJIOTUYECKOM KYJIbTYpbl, OCO3HAHUS TTI0O0ATHOTO XapaKkTepa dKOJOTUYECKHUX
npobsieM W MyTell MX pelIeHHs] MOCPEICTBOM METOJOB XHWMHUH, 3KOJOTHYECKOTO
MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCA UM B MO3HABATEIbHOW, KOMMYHUKATUBHON U
COLMAJIBHOM ITPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B COCTaBe METANpPEIMETHBIX  PE3YJIbTAaTOB BBIJICSIOT  3HAYUMBIE
U1t (POPMUPOBAHUS MUPOBO33PEHUS OOIICHAaYUYHbIE TOHATUSA (3aKOH, TEOpHUs, IPUHIIUII,
runoresa, pakt, CUCTEMa, MPOLIECC, SKCIEPUMEHT U JAPYroe.), KOTOPbIE UCTOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U MO3BOJSIOT HA OCHOBE 3HAHUI U3 ATUX
npeaIMeToB (OPMHUPOBATH NPEACTABICHHE O LETOCTHONM HAy4HOW KapTHHE MHUPAa,
U yHUBEpcalbHble Yy4eOHble JeHCTBUA (IIO3HABATENbHbIC, KOMMYHUKATHUBHBIE,
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pEryJIATUBHBIE), KOTOpBIE o0ecreunBaroT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO yUeOHOM eI TeIbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeCTBUS
Ba3oBnle Jornueckue 1eCTBUA:

YMEHUS KCHOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHWU:
PacKpbIBaTh CMBICT XUMHUYECKUX MOHSITUN (BBIAEHATh HUX XapaKTepHbIC MPU3HAKH,
yCTaHaBJIMBAaTh B3aWMOCBS3b C JPYTMMH TOHSTHSMH), HCIOJIb30BaTh IOHSTHS
I OOBSCHEHUSI OTNENbHBIX (DAaKTOB W SBJICHUM, BHIOMPATH OCHOBAHUS M KPUTEPUHU
JUIS KJacCH(PUKAIMM XUMHUUYECKHUX BEIISCTB M XHMHUUYECKUX pEeaKIuid, YCTaHaBIUBATh
MPUYUHHO-CJICJICTBEHHbBIC CBSI3M MEXKIY OOBEKTAMH HM3YYEHUSI, CTPOUTH JIOTUYECKUE
paccyxaeHuss (MHAYKTUBHBIC, ACAYKTUBHBIC, IO aHAJIOTMH), JejaTh BBIBOABI H
3aKJIFOYCHUS,

YMEHHE TIPUMEHSITh B MPOILIECCE TO3HAHUS TMOHATUS (NMPEIMETHBIE U
METanpeIMETHbIC), CHMBOJMYCCKHE (3HAKOBBIE) MOJCIH, HCIIOJIb3yeMble B XHUMMHH,
peoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHMHH MOJCIBbHBIC IPEACTaBICHUS —
XUMHUYECKUH 3HaK (CUMBOJI JIEMEHTA), XUMHUYECKasi popMyia U ypaBHEHUE XUMUYECKON
peakIuyu — MPU PEIICHUH y4eOHO-TM03HABATENIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISITh U XapPaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKK H3YYaE€MbIX
O0OBEKTOB — XHMHYECKHUX BEIICCTB M XUMHYECKHX PEAKIHUH, BBIBIATH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CJICACTBEHHBIE CBS3M M IPOTUBOPEYUS B H3YyYAEMbIX
npoueccax v sIBICHUSX.

ba3oBble ucciieqoBareIbCKue AeiCTBUA:

YMEHUE HCIMOJIb30BaTh IOCTABICHHBIE BOIMPOCH B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKK€ B KaueCTBE OCHOBBI JUIsl (POPMUPOBAHUS TMIIOTE3bI 1O MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

MpUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3alud M  TMPOBEIAECHUIO
YUEHUYECKUX SKCIIEPUMEHTOB, yMEHHE Ha0II0AaTh 32 XOJI0OM IIPOLECcCa, CAMOCTOSITETLHO
MIPOTHO3UPOBATH €r0 Pe3yabTaT, ((OPMYIUPOBATH 000OIIEHUS U BBIBOJIBI IO Pe3yJIbTaTaM
MPOBENEHHOTO OMBITA, UCCIAEAOBAHMS, COCTABIIATh OTUYET O MPOCIaHHON padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBIOUPATh, AaHAIU3UPOBATH U HHTEPIIPETUPOBATH HH(POPMALINIO PA3TIUYHBIX
BUJIOB W (OpM TIpeACTaBICHHS, TMOTYy4aeMyl0 W3 Pa3HbIX HMCTOYHUKOB (HAYy4HO-
MOMyJIsipHAsl JTUTEpaTypa XUMUUYECKOTO COJEpPKaHMsI, CIPABOYHBIE MOCOOMS, pPeCcypChl
NHTepHeTa), KpPUTUUECKH  OIICHUBATh  IMPOTHBOPEYUBYID U  HEJIOCTOBEPHYIO
nH(OPMAIIHNIO;

yMEHUE TMPUMEHSTh pa3IMyHble METOAbl W 3alpochl NPH TMOHUCKE U OTOOpe
HH(pOpMAaITU U COOTBETCTBYIOIIUX JJAHHBIX, HEOOXOUMBIX JJIsI BHITOJTHEHUS YYCOHBIX U
MO3HABATENIbHBIX 3a/1ad OMNpPENEeNEHHOrO0 THUIA, NPUOOpETeHHEe OmNbiTa B 00JaCTH
WCIIOJIb30BaHUSI ~ WH()OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM,  OBJIQJICHHUE
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KyJIbTYPOU aKTHBHOTO MCIIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM, CAMOCTOSTEIIHHO
BEIOMPATh ONTUMAIBHYIO (OpMY TpEICTaBICHUS HHPOPMAIMA W WILTIOCTPUPOBATH
perraemMbie 3a1a91 HECJIOKHBIMU CXEMaMH, JUarpaMMaMu, IpyruMu popMaMu rpaduku
1 UX KOMOMHAIIUSIMH;

YyMCHHE HCIIONB30BaTh M  aHAJIM3UpPOBaTh B  IIpolecce  Y4YCOHOW W
WCCJICIOBATEIILCKOW JICSITCIIBHOCTH HMH(MOPMAIUI0 O BIUSHUHA IPOMBINUICHHOCTH,
CEJIBCKOTO XO35HCTBA ¥ TPAHCTIOPTA HA COCTOSTHUE OKPYKAIOMIEH TPUPOTHOU CPEIbI.

KoMMmyHuKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeMCTBUS:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XO0j€ auanora U (WiM) JTUCKYCCHUU) MO CYIIECTBY
oOcyx/1aeMoi TeMbl, POPMYJIMPOBATH CBOU MPEIJIOKEHHUSI OTHOCUTEIHHO BBIMOTHEHUS
MPEJIOKEHHOMN 3a]1a4H;

MpUOOPETEHUE OIbITa MPE3CHTAIMM PE3YIhTATOB BBIITOJHCHUS XUMHUYECKOTO
sKcrepuMeHTa (J1abopaTOpPHOTO OMbITa, JIAOOPATOPHOUM PabOThl MO HCCIEAOBAHUIO
CBOMCTB BEIECTB, yUeOHOTO NPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMHU I[I03HABATEIIbHOW U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOoOJieM Ha OCHOBE
yuéTa OOIIMX MHTEPECOB U COTrJIacOBaHUs MO3UIUN (0OCYyX AeHUS, OOMEH MHEHUSIMU,
«MO3TOBBIE TITYPMbI», KOOPJAUHAIIAS COBMECTHBIX JIEHCTBHM, ONIPENCICHUE KPUTEPUCB
IO OIIEHKE KaYEeCTBa BBHIMIOJHEHHOMN pabOThI U APYTHUE);

PerynsiTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE JEeHCTBUA:

YMEHHUE CaMOCTOSATENBHO OMNPEACNSITh LENU JEATEIbHOCTH, IUJIAaHUPOBATD,
OCYHIECTBJISATh, KOHTPOJMPOBATH M TIPU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaATh Hambosiee d(PPeKTUBHBIC CIMOCOOBI pEIICHHUS Y4eOHBIX U
MO3HABATENbHBIX  33Ja4, CaMOCTOSITEJIbHO COCTABJISATh WU  KOPPEKTHUPOBATh
MPEJIOKEHHBIM AaJITOPUTM JIEUCTBUM IPU BBIIIOJHEHUU 3aIaHUM C YYETOM MOJYYCHUS
HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMIX, OIEHUBATH
COOTBETCTBHE IOJYYEHHOTO pe3yJibTaTa 3asBICHHON €M, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEjIaracMbl€ B YCIOBUHU 33JaHUI.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO 00S3aTEIbHOTO COJEp)KaHus,
YCTaHOBJIGHHOTO JaHHOM (enepanbHON pabodeil mporpaMMOM, BBIJICISIOT: OCBOCHHBIC
OOy4YarONIMMHUCSL HAy4yHbIE 3HAHUS, YMEHHS M CIOCOObI NEWCTBUI, creuuduueckue
JUISL TIPEAMETHON o0siacTh «XUMUs», BUABL JCSITENBHOCTH MO MOJYYEHUIO HOBOTO
3HAHMS, €r0 UHTEPIPETALNHU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHbIX YUEOHBIX
Y HOBBIX CUTYaIUsX.

K koHmy oOyuenus B 8 KJjacce mpeIMeTHBIE pe3yibTaThl HAa 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:
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pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX MOHATHI: aToM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJIHAS U
HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTEIbHAsi aTOMHAash M MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJII XUMHUYECKOrO 3JIEMEHTa
B COCIUMHEHUH, MOJSPHBIA 00BEM, OKCHJA, KHUCIOTa, OCHOBaHHE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peakluii: peaKIMy COECIMHEHHUS, PEAKIIUK Pa3JIOKEHUS, PEAKIUU 3aMEILIECHUS, PEAKIINH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEAKINH, TeIUIOBON 3(PdeKT peakuuu, siapo aToma,
AJIGKTPOHHBIN CJOW aTroma, aTOMHas OpOuTajb, paguyc aromMa, XHMMHUYECKas CBS3b,
MOJISIpHAsE W HEMOJISIpHAs KOBAJIECHTHAsl CBA3b, MOHHAs CBSI3b, MOH, KaTUOH, AaHHOH,
pacTBOp, MaccoBas J0JIA BelleCcTBa (IPOLICHTHAs] KOHIIEHTPALIMsI) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUI U IPUMEHSATD 3TU
MOHATHUS NIPU OMKMCAHUU BEIIECTB U UX MPEBPALLECHUN;

UCIOJb30BaTh XMUMHUYECKYI0 CHUMBOJIUKY U COCTaBJICHMsI (OpMyJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIpPE/EIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIIECHb
OKHCIIEHUSI 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, IPUHAUIEKHOCTh BEIIECTB
K OINpEeAeNEHHOMY KJIacCy COEIMHEHUH Mo QopMynaM, BHUJ XHMHUYECKOW CBS3HU
(KoBaJIGHTHas! 1 HOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;

packpbiBath cMbIch [lepuoanueckoro 3akona .M. MeHeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MEPUOANYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKHX DJJIEMEHTOB OT HUX
nosioxkeHuss B llepuoguyeckoil cucTeMe, 3aKOHOB COXPAHEHMS MAacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YY€HUS, 3aKOHa ABOTraapo;

ONMKCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy lleproguyeckoil cucrteMbl
XUMHUYECKHUX 3JIEMEHTOB: pa3iMyaTh MOHSATHUS «IJIaBHAs MoArpymmna (A-Tpymma)» u
«mobounas mnoarpynna (b-rpynma)», Mambie U OOJbIIME TEPUOMBI, COOTHOCHTH
0003HaueHusl, KOTOpble UMEIOTCsl B Tabmuue «llepuonnueckas cucteMa XUMUYECKUX
anemeHnToB /[.MI. MeHneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCcTaB W 3aps] sapa, oOllee YHCIO DSJIEKTPOHOB U
pacnpeiesIieHue UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJaccu(UIMPOBATh  XUMHUYECKHE JJIEMEHThl, HEOPraHUYeCKHUE BeIleCTBa,
XUMHUYECKHE peaKkUuu (MO YHCIy M COCTaBy YYacTBYIOLIMX B PEAKLMH BEUIECTB,
1o TerioBoMy 3 PexTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMHUYECKUE CBOMCTBA BEIIECTB PA3TMYHBIX
KJIACCOB,  MOATBEPXKAAasi  ONUCAaHWE MPHUMEPAMH  MOJIEKYJSIPHBIX  YpaBHEHMM
COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTABA,
BO3MOYKHOCTH NMPOTEKAHNS XUMUYECKHUX NPEBPALLECHUN B PA3JINYHBIX YCIOBUSAX;

BBIUMCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO MW MOJSIPHYHO MaccChl BEILECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JeMeHTa 1Mo (opMmyse COSAUHEHUSI, MAaCCOBYIO JOJIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLUY;
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MIPUMEHSITh OCHOBHBIE OTEPAIIMU MBICIUTENbHOMN AESTEILHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IIeHne, CHUCTeMaTH3allkI0, KIIaCCU(PUKAILIUIO, BBIABICHHE MPUYMHHO-
CJICICTBEHHBIX CBSI3€M — JIJI1 M3Y4YEHHUS CBOMCTB BEIECTB U XUMUYECKHUX PEaKLHUM,
€CTECTBEHHO-HAYUYHbIC METO/IbI TTO3HAHUS — HAOJIIOICHUE, U3MEPEHHE, MOJICITUPOBaHUE,
HKCIIEPUMEHT (pEasIbHbII U MBICJICHHBIN );

CJieloBaTh TNpaBWJIaM TIOJIb30BaHUSI XMMUYECKOM TMOCYyA0M H J1abopaTOpHBIM
o0OpyZOBaHUEM, a TaKXe MpaBuUjaM OOpalieHus C BEIIECTBAMH B COOTBETCTBUH
C MHCTPYKIIMSIMU T10 BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO
U COOMpaHUIO Ta3000pa3HbIX BEMIECTB (BOAOPOJA W KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONPEAECIEHHON MAaCCOBOM J0JIEN PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
MPOBOJAUTh XUMHUUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIENOYEH U
KHUCJIOT C IIOMOIIbIO HHIANKATOPOB (JTaKMYC, (peHOoJIPTalIenH, METUIIOPAHXK U IPyTHeE).

K koHly oOyueHus B 9 KJjacce mpeaMETHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUN: XUMAYECKUH DIIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
IEKTPOOTPHUILIATENIBHOCTD, CTENEHb OKHUCIEHUS, XUMUYECKas peaklus, XUMHYECKas
CBSI3b, TEIUIOBOM 3(P(EKT peakiH, MOJb, MOJIAPHBIA O00BEM, pacTBOpP, JIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTHYECKAs JMCCOLMAIMs, pEaKIU HOHHOro OOMeHa,
KaTajan3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HeOoOpaTHUMbIE pEaKIHH,
OKHUCIINTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN, OKACIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJICHHE, aUIOTponusi, am(pOTEepPHOCTb, XMMHUYECKasl CBI3b (KOBaJIEHTHas,
VOHHAs, METAUIMYECKas), KPUCTAINYECKAs PEIIETKA, KOPPO3Us METAJUIOB, CIUIABBI,
CKOPOCTb XMMHMYECKOM peakuuu, TMpeaenpHo nonyctuMas KoHueHtpamus [IJIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U MPUMEHSATHITH
MOHATHUS NIPU OMMCAHUHU BEILIECTB U UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JUJIsl COCTaBlieHUS (OpMYJ BEIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINM;

ONpPENENIATh BAJCHTHOCTh M CTENEHb OKHUCIEHHUS XUMHUYECKUX DJIEMEHTOB
B COCIMHEHMAX PA3JIUYHOTO COCTaBa, MPHUHAMJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaccy coequHeHud no ¢dopmysiam, BUJ XUMUYECKON CBs3U (KOBaJeHTHas, MOHHAasi,
METaJUINYecKasi) B HEOPraHWYECKUX COEIMHEHMSX, 3aps] HOHA [0 XHWMHYECKOU
dopMmyIie, xapakTep Cpelbl B BOJHBIX PAaCTBOPAaX HEOPTaHWYECKUX COCAMHEHUN, TUI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpbiBath  cMbici  [lepuommueckoro  3akona J[.MA. MengeneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAHKE: OMUCHIBATh U XapaKTEepPU30BaTh TAOJIUYHYIO POopMy
[lepponnueckoil CUCTEMBI XMMHMUYECKMX OJJIEMEHTOB: DPa3jiu4arTh IIOHATHS «IJIABHAs
noarpynna (A-rpynmna)» u «mobouyHas noarpynmna (b-rpynma)», mamsie u Gombiive
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NEePUOAbl, COOTHOCUTh O0O3HAUYEHUS, KOTOPbIE MUMEIOTCS B MEPHOAMYECKON TabiuIle,
C YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, o0lee YUCiIo JIEKTPOHOB M PaCHpe/iesieHUe UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSCHATH 001IIE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U X COCIMHEHUN
B IIpeJieiax MasiblX MePUOO0B U IIIaBHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(PUUUPOBATh  XMMHUYECKUE  BJIEMEHTHI, HEOPraHMYECKHE  BEIIECTBA,
XUMUYECKHE pEeaKkUHMH (M0 YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMU BELIECTB,
10 TeTI0BOMY 3 (HEKTy, 0 U3BMEHEHHIO CTETICHEW OKUCIICHUSI XUMUYECKHX DJIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIHE U crenupUIeCKHe XUMHUECKUE CBOMCTBA
IIPOCTHIX U CIIOKHBIX BEILIECTB, MOATBEPKIasl OMMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJIATh YPABHEHUS JJIEKTPOJUTHYECKON IOUCCOLMALNMU KHUCIOT, ILIEI0YeH U
COJICH, TIOJIHBIE U COKpAIIEHHBIC yYpaBHEHHUS pPEAKIMid HMOHHOTO OOMEHa, ypaBHEHUS
peakinii, NOATBEPKAAOIINX CYLIECTBOBAHUE T'€HETUYECKON CBSI3M MEXIY BEIIECTBAMU
pa3JIMYHbBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajaHca ATUX PeakLnid;

IPOTrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BOBMOXKHOCTH
MPOTEKAHKS XUMUYECKHUX MPEBPAILICHUI B Pa3JIMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO W MOJSIDHYIO MacChl BEILECTB,
MacCOBYIO JOJK0 XMMHUYECKOrO 3JIEMEHTa Mo (opMmyse COeIMHEHUsS, MaCCOBYIO OO
BEILIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKIUu;

coON0/IaTh TpaBUjia TOJb30BAHUS XHUMHYECKOM TOCYyAOM H J1abopaTOpHBIM
o0opy/ioBaHMEM, a TakXke TMpaBuia OOpAICHUS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO J1a00OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO
U coOOUpaHUIo ra3000pa3HBIX BEMIECTB (aMMHUAaKa U YTIEKHUCIIOTO ra3a);

MPOBOJIUTh PEAKLMH, TOATBEPKIAIOIINE KAYECTBEHHBI COCTAaB PAa3JIMYHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpWUI-, OpOMHI-, HOAWA-, KapOOHAT-,
docdart-, cunukar-, cyiabhar-, THAPOKCHI-MOHBI, KATHOHBI AMMOHUS M HOHBI U3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

MPUMEHSITH OCHOBHBIE OTIEPAIIUU MBICIUTENBHOMN AESTEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, O0O0O0OIIeHHe, CHCTEeMaTU3allii0, BBISBIEHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — I W3YYEHUsS] CBOMCTB BEIIECTB W XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbIE€ METO/Ibl TO3HAHUS — HAOIIOICHHE, U3MEPEHUE, MOJIETUPOBAHNUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN).
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TEMATHUYECKOE INTAHUPOBAHUME

denepanbHas padboyas mporpamma | Xumusi. 8—9 kimaccel (0a30BbIil YPOBEHB)

8 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEIHLHOCTH
pa3aenoB U TEM Conepxanue oOy4eHUs
n/m 4acoB 00y4aromuxcs

y4eOHOTO MpeaMeTa

Pa3znen 1. HepBOHa‘laJILHLIe XUMHYCCKHC IOHATHUA

11

XUMUS — BaKHAS
00y1acTh
€CTECTBO3HAHUS U
MIPAKTUYECKOU
eI TeJIbHOCTH
YyeJIOBEKa

5

[Ipenmer xumun. Posib XuMuu B )KU3HU
YyeJI0BeKa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PuU3nM4YeCKue CBOMCTBA
BEIIECTB. ArperaTHOE COCTOSTHUE
BemiecTB. [loHsATHE O METOAAX TTO3HAHUS
B XUMHH. YUUCTBIC BEIIECTBA U CMECH.
CniocoOsbI pa3esieHust CMeceil.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

3HAKOMCTBO C XUMHYECKOU MOCYI0M,

C MpaBujiaMu pabOTHI B TaAOOPATOPUU H
npueMaMu 00palleHus ¢ 1a00paTOPHBIM
000pyI0OBaHUEM.

dusnveckue CBOKMCTBA 00Pa3IOB
HEOPraHUYECKHUX BEIIECTB — METAJIJIOB

1 HEMETaJIJIOB.

Cnoco0nI pa3zeneHus cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMS, XpoMaTorpadusi).

PackpbIBaTh CMBICII U3y4a€MbIX TOHSATH.
PackpriBaTh poJib XMMHUM B IPUPOJE U
YKA3HU YEJIOBEKA, €€ CBS3b C APYTUMHU
HayKaMmu.

PaznmuaTh uncThIC BEIIeCTBA U CMECH;
OJHOPOJIHBIE U HEOTHOPOIHBIE CMECH.
Paznuyath Qpusndeckre 1 XuMU4ecKue
SIBJICHHSI.

CrenoBaTh alropuTMaM UCIOJIb30BAHUS
AKCIIEPUMEHTAIBHBIX METOJIOB —
HaOJII0ICHHUS M DKCIIEPUMEHTA.
HaOsmronaTe 1 onuceIBaTh OOBEKTHI

MIpY NMPOBEACHUU IEMOHCTPALIHI U
71a060paTOPHBIX OIMBITOB IO U3YYCHHUIO
(U3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3JeIIeHUs] CMECEU BEIIECTB.
[IpoBOAUTE XUMUYECKHUN IKCTIEPUMEHT
IIpU pa3JeJeHnuU cMecel (Ha mpumepe
OYMCTKHU IMOBAPEHHOM COJIN) B XOJI€
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denepanbHas padboyas mporpamma | Xumusi. 8—9 kimaccel (0a30BbIil YPOBEHB)

Jlabopamophvie onvimol.:

N3yyenue u onucanue Gpu3nuecKux
CBOMCTB 00pa3I[0B HEOPraHUYECKUX
BELIECTB.

N3yuyenue cnocoO0B pa3iesieHns cMeceil
(C TOMOIIIBIO MarHUTA).

IIpakmuuecxkue pabomol:

Ne 1. TIpaBuiia paGoThl B 1abopaTopuu U
npUEMBI 00palleHus ¢ 1a00paTOPHBIM
000pYIOBaHUEM.

Ne 2. Paznenenne cmeceit (Ha mpuMepe
OYHUCTKHU TIOBAPEHHOU COJIN)

IpaKTHYeCcKoi padboTsl No 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY 101 1 1a00paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
oOpallleHusl ¢ XMUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLIHEH

IIPY BBIIIOJIHEHUU TPAKTHYECKON

pabotsr Ne 1.

BricTpauBath pa3BEpHYThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmapar Kypca XuMHUH

1.2.

Bemiectsa n
XUMHUYECKHE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMHUUYECKHUE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHUE.

Xumnueckas popmyna. BareHTHOCT
aTOMOB XMMUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENBbHAS. aTOMHAs Macca.
OTHOcHTeNbHAS MOJIEKYJISIPHAsI Macca.
MaccoBasi 107151 XMMHUYECKOT'0 JJIEMEHTA
B COCIMHECHUH.

OnpenensiTh MPU3HAKA XUMHUECKUX
peaxiui, yCIOBUS UX MPOTCKAHMS.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMUYCCKUX SBJICHUHA C TOYKH 3PCHUS
aTOMHO-MOJICKYJIIPHOTO YUEHHUSI.
KnaccudummpoBats xumMmmuueckue
peakiuu (10 YUCIIy U COCTaBy
pearupyromux u 00pa3yroxcs
BEIIECTB).

CocraBnatb GopMysTbl OMHAPHBIX
BEIIECTB M0 BAJICHTHOCTHU U ONPEIEIATh
BaJICHTHOCTH 1O (popMyJiaM BEIIECTB.
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KomnuectBo BemectBa. Mouns. Mossipaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YKClia CTPYKTYPHBIX €AUHUIL BEILIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEIUHCHUM.

Du3NYECKUE U XUMUUECKUE SIBJICHUS.
Xumuyeckasi peakius u €€ Mpu3HaKH.
3aKOH COXpPAHEHHUSI MaCChl BELIECTB.
XHUMUYECKUE YPABHEHHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, pa3I0KEHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckue CBOKMCTBa 00pa3IOB
HEOPTaHUYECKUX BEILIECTB — METAJIIOB U
HEMETaJUIOB.

OO0pa31ibl BEIIEeCTB KOJUYECTBOM 1 MOJIb.
dusnueckue aBiaeHus (IIaBJI€HUE BOCKA,
TastHUE JIbJIa, pACTUPAHHE caxapa

B CTYIKE, KUTIEHUE U KOHACHC AU
BOJIbI).

XuMUYeCKHe BJICHUS (TOPEHHUE CBEYH,
MPOKAJIMBAaHUE METHOM TPOBOJIOKH,
B3aMMO/JICHCTBUE COJIbI UJIU METIa

C COJITHOW KHCJIOTOM).

HabGnronenue npu3HakoB MPOTEKAHUS

PaccraBisaTs k03 puiireHTs!

B YPAaBHCHUSIX XUMUYECKHUX PEAKITHA.
Habmronate 1 onmmceiBaTh 00BEKTHI

P MPOBEJECHUU JIEMOHCTpPALUi U
71a00paTOPHBIX OMBITOB.

[IpoBoUTH BEIYUCIEHUS IO (POpMyTIaM
XUMHUYECKUX COCTMHEHUI U ypaBHEHUSIM
XUMHUYECKUX PEaAKIIH.

[IpuMeHSTh €CTECTBEHHO- HAyUHbIE
METO/Ibl TO3HAHUS (B TOM UHCIIe
HaOJII0/ICHKHE, MOJICTTMPOBAHNUE,
SKCIIEPUMEHT ¥ OCHOBHBIE OIEPALINH
MBICIIUTENLHOMN 1EATEIbHOCTH
(cpaBHeHue, KIaccudukams)
BricTpanBaTh pa3BépHYThIE TUCHMEHHBIE
Y YCTHBIE€ OTBETHI C OIIOPO

Ha uH(GOpPMAIUIO U3 YUeOHHKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX PEAKIUN (pa3iioKeHUe
caxapa, B3aMMOJICHCTBHE CEPHOM
KHUCIIOTHI C XJIOPUIOM Oapus, MoTydeHue
U pasnoxkenue ruapokcuaa meau (1)
IIPY HarpeBaHUU, B3aUMOJICCTBHE
*keinesa ¢ pactBopom cos meau (11).
OMnbITHI, WTIOCTPUPYIOLINE 3aKOH
COXpaHEHUS MaCCHhI.

Jlabopamophvie onvimol.:

Co3nanue Mojienen MOJIEKyJ
(ILIapoCTepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3Il0B HEOPraHUYECKUX BEILIECTB —
METaJJIOB ¥ HEMETAJIOB.
Hab6nronenue ¢pusznueckux (miaBieHUe
BOCKa, TasTHHUE JIb/1a) 1 XUMUIECKIX
(ropeHue cBeuM, NpOKaIMBaHUE METHON
MIPOBOJIOKH) SIBJICHUH.

Habmoienue u onrcanue npu3HakoB
MPOTEKAHUS XUMHUYECCKUX PEaAKITHHA
pa3HBIX THIIOB.

Buvruucnenua:

OTHOCHUTEJILHOU MOJIEKYJISIPHOU MacChl
BEIIECTB, MOJIIPHOM MacChl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MaCCOBOM JIOJIU XMMHYECKOTO AJIEMEHTA
1o popMyJie COeTUHEHNS;

25



denepanbHas padboyas mporpamma | Xumusi. 8—9 kimaccel (0a30BbIil YPOBEHB)

I10 YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ:
KOJIMYCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MAaCCE
PCArcHTOB WJIH IIPOAYKTOB PCAKIINN

Htoro no pazneny 20
Pa3nen 2. BaxxHeiine npeacTaBuTe/ i HEOPraHUYeCKUX BelleCTB
2.1 | Boznyx. Kucnopon. 6 Bo3nyx — cmech ra3os. Cocras Bozayxa. | Mcnonab30BaTh XUMHUYECKYIO CUMBOJIUKY

IloagTue
00 okcHgax

Kucnopon — a3neMeHT u npocroe
BelecTBo. Haxoxaenue kuciopoja

B MIPUPOJIE, PUBNUECKUE U XUMUYECKHE
CBOMCTBa (peakuuu roperusi). OKCHUIbI.
[Ipumenenue kuciopoaa. CriocoObl
MOJIYYeHHS KUCTIOPO/Ia B TAOOpaTOpUU U
IPOMBIIIEHHOCTH. Kpyrosopor
Kucaopoaa B mpupogae. O30H —
AJUTOTpOIHAs MOAUUKAIIHS KUCIOPO/Ia.
TennoBo# 3ppeKkT XMMUYECKOM peakinu,
TEPMOXUMHUYECKUE YPABHEHHUSI, IK30-

Y DHJIOTEPMUYECKHUE peakiuu. TOIIuBO:
YTOJIb U METaH. 3arpsi3sHEHHE BO3/IyXa,
YCWICHHE MapHUKOBOTO 3(PdekTa,
pa3pylieHre 030HOBOTO CJIOSI.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

KauecTBeHHOE OlpeieseHre coiepKaHus
KHCJIOPOJa B BO3/IyX€

[Tomy4yenue, cobupanue, pacrio3HaBaHHE

JUTSL COCTaBlIeHUs (POpMYIT BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKHUX
PEAKLHM C yYaCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMKUCHIBATH) COCTaB
BO31TyXa, (DU3NICCKHE U XUMHUICCKUE
CBOMCTBA KHCIIOPO/A, CIOCOOBI €T0
MOJIYYCHUS], MIPUMEHEHHE U 3HAUCHHE

B TIPUPOJIE ¥ )KU3HU YeTIOBEKA.
CpaBHHBATh pEaKIIMK TOPEHUS U
MEJJICHHOTO OKHUCIICHUS.

OOBICHATH CYIIHOCTH IKOJIOTHIECKUX
po0sIeM, CBSI3aHHBIX C 3arps3HCHUEM
BO3/1yXa.

CrnenoBaTh mpaBmiiaM 0€30TacHOMN
paboThI B TabOpaToOpuu Mpu
WCITOJIb30BAaHUN XUMHUYECKOM ITOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpalneHus ¢ TOPIOYNMH BEIIECTBAMH.
[TnanupoBaTh 1 OCYIIECTBIATH HA
MPAKTHKE XUMUYECKHE IKCTICPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
HaoGmronenne B3auMoeMCTBHS BEIICCTB
C KUCJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUSI ¥ IPEKPAILCHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakoMJIeHHE ¢ 00pa3liaMu OKCUIOB U
OIMMCAHHE UX CBOMCTB.

Ilpaxmuueckas paboma.

Ne 3. [Tony4yenue u coOupanue
KHUCJIOpOJa, U3YUEHHUE €T0 CBOMCTB.
Buiuucnenus:

MOJICKYJISIPHON MacChl KUCJIOpOJa U
030HAa Ha OCHOBAaHUU aTOMHOM MacChI
XUMHUYECKOT0 DJIEMECHTA;

KOJWYECTBA, MACCHI BEIISCTBA

110 YPABHEHUSIM XUMHUUYECKHX PEaKIInil

POBOJUTH HAOIIOJCHUS, IENAaTh BHIBOIbI
10 pe3yibTaTaM 3KCIIEPUMEHTA

[IpU IPOBEICHUH TAOOPATOPHBIX OMBITOB
U TIPAKTUYECKOM pabOTHI.

BbIuucisaTh KOJTUYECTBO BEIIECTBA,
00BEM raza o gopmysam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE.

BricTpanBaTh pa3BEpHYThIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYEHHbBI TOHATUNHBIN
arrmapar Kypca XuMHUH

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — anemMeHT u mpocTtoe
BemecTBo. Haxoxaenue Boiopoaa

B Ipupojie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI
noxyyeHus. KucimoTsl u comnu.
Monsipabiii 00bEM Ta30B. PacuéTsl

10 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

[Tomyuenue, coObupanue u

PackpsIBaTh CMBICH U3y4aeMbIX OHATHN
Y IPUMEHATH 3TU NOHATHUS MPU ONTUCAHUU
CBOWCTB BEIIECTB U UX MMPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3ruecKre U XUMUIECKHE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOoJy4YeHHUS,
IPUMEHEHUE.

Cobupats mpuOOp 15 HOTYyUEHUS
BOAOPO/A.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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pacrio3HaBaHKUE BOJIOPO/IA.
B3aumoeiicTBrEe BOIOpOIa C OKCHIOM
menu (II).

JlabopamopHhuwiti onvim:
B3auMopeiicTBuE KUCIIOT ¢ METAJIJIaMHU.
Ilpakmuueckas paboma.

No 4. TTonyuenue u coOupanue BOIOpOa,
V3y4YE€HUE €T0 CBOMUCTB.

Buiuucnenus:

00bEMa, KOJIMUECTBa BEILIECTBA raza

10 €r0 U3BECTHOMY KOJIMUECTBY
BEII[ECTBA U O0BEMY;

00BEMOB T'a30B 0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOILICHUM
ra3oB

JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPAaBHCHUIA XUMUYIECKHIX
peaKUuil ¢ y4aCTUEM BOJIOPOA.
BBIYHCIATE MOJIIPHYIO MacCy BEIECTB;
KOJIMYECTBO BEIECTBA, 00BEM Tasa,
Maccy BeIIeCTBa;

[TpoBOAUTH PacUEThI 10 YpaBHEHUSIM
XUMHYCCKHUX PEaKIMi: KOJIMUeCTBa,
00BEMa, MacChl BEIIECTBA TI0 H3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WM TTPOYKTOB PEAKITUH.

CrnenoBath nipaBmiiaM 0€30I1acHOM
paboThI B 1abopaTopuu npu
UCTIOJIb30BaHUU XUMHUECKOH MOCYIBI U
000pyI0BaHUs, a TAKKE IIPaBUIIaM
oOpallleHHsI C TOPIOYMMHU BEIIECTBAMU

B OBITY.

[T1aHupoBaTh M OCYIICCTBIIATH Ha
NPAKTHKE XUMUYECKUE IKCTICPUMEHTEHI,
IIPOBOJIUTH HAOJFOICHUS, ICJIaTh BHIBOIBI
0 pe3ysbTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B TPYIIIIE

2.3

Bopa. PacTBopsl.
IlonsTue
00 OCHOBaHUAX

dusnueckue cBoiicTa Boabl. Boma kak
pacTBOPUTEIIb. XUMUUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpsIBaTh CMBICT U3y4aeMbIX HOHATHN
Y IPUMEHSTH 3TU MOHSITHUS IPU ONUCAHUU
CBOMCTB BEIIECTB U UX MPEBPALLICHUMN.
XapakTepusoBaTh PU3NUECKUE U
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PactBopsl. Posib pacTBOpOB B IpUpoE U
B JKM3HM 4eJIoBeKa. KpyroBopoT BOJIbI
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BoJI. OXpaHa U OYKCTKA MPUPOAHBIX BOJ.
HacpileHHbIe 1 HEHACHIIICHHBIE
pacTBOpBL. PacTBOpUMOCTH BEIIECTB

B BoJle. MaccoBas 10JIs1 BelecTBa

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.

PacTBOpeHue BelecTB ¢ pa3InuHON
PacTBOPUMOCTBHIO.

B3aumonerncTBre BOJbI C METAJTIAMU
(HaTpUeM U KaJIbIIUEM).
HccnenoBanne pacTBOPOB KUCIIOT U
IEJIOYEH C TOMOIIBIO MHAUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BELIECTB C PA3IUYHON
PacTBOPHUMOCTBHIO.

[TpuroroBnenre pacTBOpPOB

C ONpPEAETIEHHON MaCcCCOBOU JOJIEN
PacTBOPEHHOI'O BEIECTBA.
Ilpaxmuueckas paboma

Ne 5. TIpuroToBiieHue pacTBOpPOB

C OIpeAETIEHHON MacCCOBOU JOJIEN
PacTBOPEHHOI'O BELIECTBA.

XMMHUYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIISL B MPUPOJIHBIX MPOIIeCccax.
CocTaBisATh ypaBHEHUS] XUMHUYECKUX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTH YKOJIOTUYECKUX
po0ieM, CBSI3aHHBIX C 3arpSI3HEHUEM
MPUPOJIHBIX BOJI, CHOCOOBI OYUCTKH BOJIbI
OT NPHUMECEN, MEPHI IO OXPaHE BOJ

OT 3arpsA3HEHUSI.

[InaHupoBaTh U OCYIIECTBISATH

Ha NPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOTIOICHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
WCIIO0JIb30BaHUU XUMHYECKOMN MOCYIbI U
000py/I0BaHUS.

[IpoBOIUTH BEIUUCTIECHUS C TPUMEHEHUEM
MOHSTHS «MacCcoBasi I0JIs BEIIECTBA

B PacTBOPE».

BricTpauBath pa3BEpHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha nH(OpMaIHIO U3 yUYeOHUKA U
CIIPABOYHBIX MaTE€pUaIOB, TPAMOTHO
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Buviuucnenus:
C UCIIOJIb30BAHUEM MOHATHS «MaCCOBasA
JIOJIs1 BELIECTBA B PACTBOPE»

MCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMuu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COeIMHEHUN

11

Knaccudukanus HeopraHmueckux
coequHennit. Oxcuapl. Knaccudukanus
OKCHJIOB: cosieo0pa3yromue (OCHOBHBIE,
KHCIJIOTHBIE, aM(OTEepHBIE) U
HecoJeoOpa3zyromue. Homenknarypa
okcuioB. dusznueckne 1 XUMUYECKUE

CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.
OcHoBanwus. Knaccudukanms ocHOBaHMIA:

IETOYN U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknatypa ocHoBanuii. usnyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[Tomy4yeHne oCHOBaHMIA.

Kucnotsl. Knaccudukarus Kucior.
Howmenknarypa kucnor. @uznueckue

Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTasuioB H.H. bekerosa.
Ilomy4yeHne KUCIIOT.

Conu. HomeHknaTypa conei.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
conen. [Tonyuenue comen.
I'eHeTnueckas CBA3b MEK Y KJIaccamu
HEOPTaHUYECKUX COEAUHEHUMN.
XumuuecKkuii IKCnepumenm:
Llemoncmpayuu:

Knaccudunuposats nzydyaemole
BEILIECTBA 10 COCTaBY U CBOMCTBaM.
CocTtaBasTe GOpMyJbl OKCHJIOB, KUCIIOT,
OCHOBAaHUU, COJICH U HA3bIBATh UX

10 MEKTYHapOAHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XMMUYECKUX CBOMCTB
U3YYCHHBIX KJIACCOB/TPYIII BELIECTB,

K KOTOPBIM OHU OTHOCSITCAL.

CocTaBasiTh MOJIEKYJISIPHBIE YPAaBHEHHUS
pEeaKLMM, UIUTIOCTPUPYIOLINX
XUMUYECKHE CBOMCTBA U CITOCOObI
MOJTYYEHHUSI BEIIECTB U3yUYCHHBIX
KJIACCOB/TPYIIII, a TAKXKE
MOATBEPKIAIOIIUX TeHETUUECKYIO
B3aUMOCBSI3b MEXKAY HUMU.
[Tpou3BOAUTH BHIYUCICHUS

10 YPaBHEHUSIM XUMHUUECKUX PEaKIUH.
[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTHUKE XUMUUYECKHUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOTIOICHUS,
JeJaTh BBIBOJIBI IO PE3YyJIbTaTaM
AKCIIEPUMEHTA MIPU MPOBEICHUH
71a00paTOPHBIX OMBITOB M MPAKTUIECKUX
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OO0pasipl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMNBITHI, WIUTIOCTPUPYIOIIUE XUMUUECKHE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KUCIIOT U
LIEJ0YEH C TOMOIIBIO HHAUKATOPOB.
N3ydeHne B3auMOIEUCTBUS KUCIIOT

C METaJUIaMH, pEaKIMi HEUTPaTU3aLlUH.
BzaumopericTBre pactBopa CepHOU
KUCIOTHI ¢ okcusioM Menu (II).
ITomyyeHne HepacTBOPUMBIX OCHOBAHUM.
BriTecHeHUE OJTHOTO MeTasIa IPyTUM
Y3 pacTBOpa COJIU.

Ilpaxmuuecxas paboma

Ne 6. Pemienue skcriepuMeHTaTBHBIX
3a7a4 1o teMe «BaxxHenmme Kkinaccobl
HEOPraHUYECKUX COCIUHECHUIN.
Buiuucnenusa:

10 YPaBHEHUSAM XUMUYECKON PEaKIUu:
KOJIMYECTBA BEIECTBA, 00hEMA, MACCHI
110 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WIIN
MPOJYKTOB PEAKIINHU

pabor.

CrnemoBath mpaBmiIaM 0€30MacHON
paboTHI B TabopaTopuu

IIPU UCTIOJIb30BAHUN XUMUYECKON
HOCY/ABl 1 000PYIOBaHHUS.
BricTpanBath pa3BEpHYThIE TUCHMEHHBIE
U YCTHBIE€ OTBETHI C ONOPOii

Ha uHGOPMAIIUIO U3 YUEOHHKA U
CIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM OHATUWHBIN
anmapar Kypca XuMuu

Wroro no pazaeny:
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Pa3nen 3. [lepuoanyeckuii 3axkon u Ilepuoauyeckas cucrema xumudeckux 3jiemMentoB JI. U. MenaesneeBa. Ctpoenue
aTOMOB. XMMHYeCKas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIUH

3.1 | Ilepuonnueckuii
3aKOH U
[Tepnognueckas
cucreMa
XUMHUYECKUX
3JIEMEHTOB

Crpoenne atoma

J1. 1. Menneneena.

7

[lepBble MOMBITKY KIaccuDUKAIIUN
XUMHUUYECKUX 3JIeMeHTOB. [loHsTHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(LLIETTOYHBIE U IIETOYHO3EMEIIbHbBIE
MeETaJlIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yroT
aM(pOTEpHBIE OKCUIBI U THAPOKCHUIBI.
[lepnonnueckuii 3axoH. [lepnognueckas
CUCTEMa XUMHUYECKUX AJIIEMEHTOB

J.N. MenaeneeBa. KoporkonepuoaHas u
JUTMHHOTIEPUOAHAST (POPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX
anemenToB [[.1. MenneneeBa. [lepuonabl
Y rpynnbl. PU3NYECKUN CMBICI
MTOPSIAKOBOIO HOMEPA, HOMEPOB IEPHUOA
Y TPYIIIbI AJIEMEHTA.

Ctpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XMMHYECKHUX AJIIEMEHTOB
ITepuoauueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepuCTHUKA
XUMHYECKOTO AJIEMEHTA

I10 €T0 NOJIOKEeHUIO B [lepuoanyeckoi
cucreme JI.1. Menpaeneena.
3aKOHOMEpPHOCTH U3MEHEHUS painyca

PackppIBaTh CMBICI IEPUOTUUECKOTO
3aKOHa.

OnuceIBaTh CTPOSHUE TAOIUIIBI
«llepuonueckas cuicTeMa XUMHYECKHUX
anemeHToB .M. MenneneeBay.
MoaenupoBaTh CTPOEHUE aTOMA,
OHEPreTUYECKUX YPOBHEU U IMOyPOBHEN
MIPY MOMOIIM PUCYHKOB, JIEKTPOHHBIX
KOH(UTYpalnii U 3JEKTPOHHO-
rpaduyeckux Gopmy.

[TosicHATh hU3UYECKUN CMBICIT
MOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOIa
Y TPYNIIBI 2JIEMEHTA.

XapakTepu3oBaTh XUMUYECKHE JJIEMEHTBI
MEPBBIX TPEX MEPUOJIOB, KAJIAM, KAJIbLIUH
Y UX COCIMHEHUS MO MOJIOKEHUIO

B [Ilepnognueckon cucreme

JI.1. Menpaeneena.

OOBICHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHHE PaJInYCOB
aTOMOB, JIEKTPOOTPULIATEITLHOCTH,
BaJICHTHOCTH) U UX COCIUHEHUN

B IIpE/IEIax MaJIbIX EPUOJIOB U IIaBHBIX
NOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAITTNYECKUX
CBOWMCTB IO IpynIaM U Mepuogam.
3nauenue [lepuoauueckoro 3akoHa u
[leproguyeckoi CHCTEMbI XUMUYECKHUX
AJIEMEHTOB JIJIs1 Pa3BUTHUSI HAYKU U
npaktuku. .M. Mennenees — y4€Hbli 1
TPpaXIaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

B3aumopaericTBre TMAPOKCH 1A TMHKA

C pacTBOpAaMU KUCJIOT U LIEJIOYEH.
MogenupoBanue CTPOCHUS MOJIEKYII
IIPY IIOMOIIM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (GOPMYIIL.
Tabmuna «llepuonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB

JI.1. MeHnpeneeBay.

JlabopamopHvie onvimol

O3zHakomIIeHHE C 00pa3aMu METAJIJIOB U
HEMETAJUIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM TPYIIIE.

BricTpanBath pa3BEpHYThIE TUCBMEHHbBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha HH(OpPMaLIKIO U3 YUYEOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUECKas CBS3b.
OKHCIINTENBHO-
BOCCTaHOBHUTEJIbHBIC
peaKmun

Xumuueckas cBsa3b. KoBaieHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
anmeMeHTOB. MoHHas cBsa3b. CTeneHb
okucieHus. OKUCIUTEIBHO-
BOCCTaHOBUTENbHbBIE peakiuu. [Tponieccnl

PackpbIBaTh CMBICII N3y4aeMbIX MOHATUH.
OnpenensTe BUI XUMAYECKOW CBSI3U

B COCIMHCHHUU.

MonenupoBaTh CTPOCHUE MOJIEKYJ

IIPY IMOMOILM PUCYHKOB, MOJENEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIL.
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OKHUCJICHHUS] 1 BOCCTAHOBJICHUS.
OKucAUTENN U BOCCTAHOBUTEIIH.
XUMHYECKHUH IKCIIEPUMEHT: U3yUEHUE
00pa3IioB BEMIECTB METAJUIOB U
HEMETaJUIOB, B3aUMOJICCTBHE
TUAPOKCHUA IIMHKA C PACTBOPAMHU KHUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOITUX TIPUMEPHI
OKHUCJIUTETHHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEHUSI, COSTUHEHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBITHI, HIUTFOCTPUPYIOITUE TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTMHEHUS)

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTsL COCTaBIIeHUs (POpPMYJIT BEIIECTB,
AJIEKTPOHHOTO OajiaHca peakiuii.
Ornpenensite CTENEHb OKUCIECHUSI aTOMOB
XUMUYECKUX JIEMEHTOB 110 PopMyJiaMm U
COCTaBIATH (OPMYJIIbI OMHAPHBIX
COEAMHEHUM 10 CTETIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX DJIEMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTAHOBUTENb. PaccTaBisiTh
KOA(PPULIMEHTHI B cXeMaX MPOCThIX
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
PEAKLMI METOJIOM JIEKTPOHHOTO
OanaHca.

Ha6nronaTh XMMHYECKUE OTIBITHI

10 IJIaHy, aHATU3UPOBATH U JIeNIaTh
BBIBO/IBI.

Ucnonw3oBate UKT niist co3ganus
MOJIEJIEN, MOATOTOBKY MIPE3EHTALINM,
JOKJIAJIOB IO TEME.

BricTpanBaTh pa3BEpHYThHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU Ha
UHpOpMAIUIO U3 yUeOHHUKA U IPYTHX
HMCTOYHUKOB, B TOM uucie MurepHera

Hroro no paszneny 15
PesepBHOE Bpems 3
OBUIEE YH1CJIO HACOB 68
[10 [TPOT'PAMME
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9 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEIHLHOCTH
pa3/iesioB U TeEM Conepxanue o0yueHust
/11 4acoB oOy4Jaronuxcs

y4eOHOTO MpeaMeTa

Pasneﬂ 1. BemeCTBO H XUMHYIECCKHE pEakK

1107041

1.1

[ToBTOpEHUE U
yrayOJaeHue 3HaHUu !
OCHOBHBIX Pa3/eJIOB
Kypca 8 kiacca

5

[Tepnoanueckuii 3akoH. [lepuoanueckas
CHUCTEMA XUMHUYECKUX AJIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XUMUYECKHUX IJIEMEHTOB MEPBHIX TPEX
MIEPUOJIOB, KaJWsl, KLU U UX
COE€IMHEHUN B COOTBETCTBUU

C TIOJIOKEHUEM JIEMEHTOB

B [lepuoanueckon cucreme U CTpOCHUEM
HX aTOMOB.

CrtpoeHue BelecTBa: BUAbl XUMUYECKON
CBsI3U. THUIIBI KPUCTAITUYECKUX
pPEMETOK, 3aBUCUMOCTb CBOMCTB
BEIIIECTBA OT TUMA KPUCTAIIINYECKOM
PELIETKH U BUJA XMMHUYECKON CBSI3H.
Knaccuduxanus 1 HoMeHKIIaTypa
HEOPTaHUYECKUX BEIIECTB. XUMUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTaHUYECKUX
COEJIMHEHUI, TCHETUYECKasl CBSI3b
HEOPraHNYE€CKUX BEILECTB.

XapakTepu30BaTh XUMUYECKUE DIIEMEHTBI
IIEPBBIX TPEX MEPUOJOB, KAJIUS U KaJIbLIU
10 UX MoJoxeHuto B [lepuoanueckon
cucteme /1. 1. Menneneena.
KinaccudunmpoBaTs 1 Ha3bIBaTh
HEOPraHUYECKUE BENIECTBA U3YUEHHBIX
KJIACCOB.

OnuceiBaTh 00IIME XUMUUECKUE
CBOMCTBA BEILECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA IPUMEPAMU
MOJICKYJISIPHBIX YPABHEHU XUMUYECKUAX
peaKkIuu.

OnpenensTe BUI XUMUYECKOU CBSI3U U
TUI KPUCTAJUIMYECKOU PEILIETKU
BEILECTBA.

ITIporao3upoBaTh CBOKWCTBA BEILIECTB

B 3aBUCUMOCTH OT UX CTPOEHUS.
BricTpauBaTh pa3BEpHYyThIE MNCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha nH(popMaIHio U3 yueOHUKA U
CIIPAaBOYHBIX MAaTE€PUAIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOAEISIMU
KPUCTAININYECKUX PELIETOK
HEOPraHWYECKHX BEIIECTB — METAJUIOB
Y HeMeTaJuioB (rpaduTa U aaMasa),
CJIOXKHBIX BEIIECTB (XJIOPHUIa HATPUS)

HCTIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
armapar Kypca XuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTHU
XAMHAYECKUX
peakuui

Knaccudukanus XuMu4ecKux peakiui
10 Pa3IUYHBIM HNpHU3HAKaM (110 YHUCIY U
COCTaBY YYaCTBYIOIIMX B PEAKIINU
BEIIECTB, M0 TEIIOBOMY 3 (DexTy,

10 UBMEHEHUIO CTETIEHEW OKUCIICHUS
XUMUYECKHUX DJIEMEHTOB,

10 0OPaTUMOCTH, IO YHACTHIO
KaTajauzaTopa). IK30- 1
SHAOTEPMUYECKUE PEAKLIUH,
TEPMOXUMUYECKUE YPABHEHUS.
[ToHATHE O CKOPOCTU XUMUYECKOU
peakuuu. [TonsiTue 06 0OpaTUMbIX

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSIX.
[ToHsITHIE 0 TOMOTEHHBIX ¥ T€TEPOTEHHBIX
peakusx. [lonsitue o karanuse.
[ToHsITHE O XUMUYECKOM PAaBHOBECHHU.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKOUN peaKluy U MOJI0KEHUE
XUMHUYECKOTO PABHOBECHSI.
OKUCTUTENbHO-BOCCTAHOBUTEbHBIE

PackpbIBaTh CMBIC U3y4ae€MbIX MOHATHN
Y IPUMEHSATH 3TU MOHATHUS P OMUCAHUH
CBOMCTB BELIECTB U UX MPEBPAILLCHUN.
KnaccuduimpoBatbs XuMuyeckue
PEaKIUU 0 PA3IUYHBIM IPU3HAKAM.

Y cranaBnuBaTh 3aBUCUMOCTH CKOPOCTH
XUMHYECKOUN pEAKIUU OT Pa3INYHbIX
(dhakTOpoB.

IIporao3upoBats BO3MOKHOCTH
MPOTEKAHUS XUMUUECKUX MTPEBPAICHUM
B PA3JIMYHbBIX YCIIOBHSIX.

OnpenensiTe OKUCIUTEINb U
BoccTaHoBuTeNb B OBP.

CocTaBnsATh 3JEKTPOHHBIN OanaHc
peaKIuu.

[Tpon3BOANTH BEIYUCIICHUS

10 XUMHUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1AP€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIE TUCEMEHHBIE
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peakIuu, HIEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHOU
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peaKIMii C UCIOIB30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTU CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pazIUYHBIX (AKTOPOB.

OnBIThI, WIUTFOCTPUPYIOLIUE IPUMEPDI
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
pazJIoKEHUsI, COeMHEHUS).
Buiuucnenus:

KOJIMYECTBA BEILIECTBA, 00BEMA U MACCHI
peareHTOB WM MPOIYKTOB MO
YpaBHEHUSIM XUMUYECKUX PEaKIIui

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHGOPMAITHIO U3 YIeOHUKA 1
CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
VCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
anmapar Kypca XuMUu

1.3

DIIEKTPOJIUTUYECKAS
JUCCOIUAIIHS.
XUMHAYECKUE
peakiuu

B pacTBOpax

Teopus dJIEKTPOIIUTUYECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HEDIJIEKTPOIUTHI. KaTHOHBI, aHHOHBL.
MexaHu3M AUCCOIMAIIUN BEIIECTB

C Pa3IMYHBIMU BUJIAMH XUMUYECKOU
cBs3u. Crenens quccounanu. CUIbHbIE
U ci1abble AJIEKTPOJIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackpeiBaTh CMBICH U3y4aeMbIX IIOHATHUH,
a TAKK€ CMBICJI TEOPUHU
BJIEKTPOJIUTUYECKON IMCCOLUALIHH.
OOBIICHATH TPUYUHBI
3JIEKTPOIIPOBOIHOCTHA BOAHBIX PACTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIe U CHIIbHBIC
BJIEKTPOJIUTHI.

CocTtaBisTh ypaBHEHUS JUCCOIAIIIN
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MIPOTEKaHUs pEaKIMil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHus peakiuii. CBONCTBA KUCIOT,
OCHOBAHHMU U COJIEH B CBETE
MPEICTaBICHUN 00 ANEKTPOTUTHIECKOM
nucconuanyu. KauecTBeHHbIE peakinu
Ha WoHbI. [loHsATHE O THApPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 351€KTPOIIPOBOIHOCTH
pPacTBOPOB BEILECTB, ITpoLecca
JUCCOLIMAIIMY KUCJIIOT, IIeJI0Yei

U coJield (BO3MOXKHO HUCIIOIb30BaHUE
BUJIEOMATEPHUAIIOB).

OnpITHI, WITIOCTPUPYIOIINE TPU3HAKH
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BbIJCICHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacrio3naBanue HEOpraHM4YECKUX
BEIIECTB C TOMOIIIHIO KaUeCTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopnuwiii onvim:

N3ydenne mpu3HakoB IPOTEKaHUs
peakiMi HOHHOTO OOMEHAa B pacTBOpax
AIEKTPOIUTOB (C 0Opa30BaHUEM OCAJIKA,
BBIJIEJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
lIpakmuueckas paboma:

KHCJIOT, LIEJI0YEH U COJIEH, MOJIHbBIC U
COKpalIEHHbIC MOHHBIE YPaBHEHUSI
XUMUYECKUX PEaKIil HOHHOrO OOMEHa,
KpaTKUE MOHHBIC YPABHEHUS TPOCTHIX
peaku TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IINE XUMUUECKHUE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOLUALINY; TIOJITBEPKIaTh CBONCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUU.
PemaTe sxcriepuMeHTaIbHbIC 33/1a4l

o TEMeE.

[InaHupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMUYECKHUE
AKCTIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JIeJIaTh BBIBOJIBI TIO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
J1a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBmiiaM 0€30MacHOMN
paboThI B 1a0OPATOPUH MPU
MCIIOJIb30BaHUN XUMUYECKOW MOCY/IbI U
000pyI0BaHUS.

[TpoBOANTH BHIYUCICHUS 10 XUMUYECKUM
YPaBHEHUSIM.

Y4acTBOBaTH B COBMECTHOM paboTe
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Ne 1. Perienue skciepuMeHTATIbHBIX
3a/1a4 1o TEME.

Bwviuucnenus:
110 YPaBHEHUSIM XUMUUYECKUX PEaKIUit

B IIap€ WJIU TPYIIIIE.

BeicTpauBaTh pa3BEPHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(OopMaLMIo U3 yueOHUKA U IPYTUX
MCTOYHUKOB MH(OpMAaLIUY, B TOM YHUCIIE
WNurepnera

Uroro no pazaeny

17

Pasznen 2. HeMeTa/lsIbI M X COeXMHEHUS

2.1 | O6mas 4
XapaKTEePUCTHKA
XUMHYECKHUX
3JIEMECHTOB
VIIA-rpynmnsi.
I"amorensl

OO0m1as xapakKTepUCTHKA TAJIOTEHOB.
Oc00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHUS.
CrpoeHue u puznuecKrue CBOMCTBa
MPOCTBIX BEIIECTB — IaJIOT€HOB.
XUMHUUYECKHE CBOMCTBA HA IPUMEPE
XJiopa (B3aMMOJICHCTBHE C METAJIJIaMH,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
XnopoBogopoa. CossiHast KUCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
npuMeHeHue. JlencTBue xjaopa u
XJIOPOBOJIOPOJIa HA OPraHU3M YEJIOBEKA.
Baxnenmme XJI0pUAbl U UX HAXOKICHUE
B MIPUPOJIE.

Xumuyeckuui IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXkaromuye GU3nIecKue u
XMMHUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeMHEHU (BO3MOKHO HUCTIOJIb30BAaHNE

OOBsICHATH 00LITHE 3aKOHOMEPHOCTU

B I3MCHCHHUH CBOWCTB HEMETAIIOB M UX
COCJIMHEHUI B Mpejiesiax MajbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIIT
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

Xapaktepu3oBaTh GU3NYECKHUE U
XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB
raJIOr€HOB (Ha MpUMEpE XJI0pa) U
CJIO’KHBIX BEILECTB (XJIOPOBOOPO/IA,
XJIOpHJIa HATPHs), CIIOCOOBI UX
MOJTYYCHUS, IPUMCHCHHE W 3HAUCHHC

B MIPUPO/IE U )KU3HU YEIIOBEKA.
Onpenensats XJIOpUI-UOHBI B paCTBOPE.
[1manupoBaTh M OCYIIECTBIATh

Ha NIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIOCHHUS,
JienaTh BBIBOJIBI IO PE3YJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3HakoMIJICHHE C 00pa3liaMH XJIOPHI0B
(raJoreHu10B).

JlabopamopHmwiii onvim:

N3ydeHue CBOMCTB COJITHOM KUCIIOTHI.
[IpoBeneHre KAaYECTBEHHBIX PEAKIIUI
HAa XJIOPUJ-UOHBL.

lIpaxmuueckas paboma

Ne 2: Tlonmy4ueHue COJITHOM KUCIIOTHI,
W3y4YECHUE €€ CBOWCTB.

Buviuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE

OKCIIEPUMEHTA TP MPOBEIACHUU
71a00PaTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh mpaBuiIaM O€30MaCHOM
paboThl B 1abopaTopuu

IIPH UCTIOJIB30BAHUN XUMUYIECKON
HoCyZbl U 000pYI0OBaHUSI.

BricTpanBaTh pa3BEPHYTHIC TUCEMECHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha HMOPMAIUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MAaTE€pPUAIOB, TPAMOTHO
WCIIO0JIb30BaTh N3YYEHHBIN TOHATUHHBINA
amnmapar Kypca XuMHUH

2.2

OOmras
XapaKTEePUCTHKA
XUMHUYECKHX
3JIEMECHTOB
VIA-rpynmnsl. Cepa
" €€ COCIUHCHUS

OO6m1as xapakTepUCTUKa PJIEMEHTOB
VIA-rpynnel. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHBIE CTEIICHU
OKHCIICHUSI.

CrpoeHue u pu3HIEeCKrUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCTIOPOJIa U CEPhI.
AJI0TpOIIHBIC MOIU(PUKAIIMY KUCTOPOa
U cepbl. XNUMUYECKHUE CBOMCTBA CEPHI.
CepoBojiopo/1, ctpoeHue, Gu3nIecKue u
XUMHUYECKUE CBOVCTRBA.

OKcubl cephl Kak MPeCTaBUTENH
KHUCJIOTHBIX OKCH/JIOB.

CepHas kucnoTa, puznueckue u
XUMHYECKHE CBOMCTBA (00IIHe Kak

OOBsICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB JIEMEHTOB
VIA-rpynmnsl ¥ uX COEIMHEHUN C yUETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh (U3NUECKHUE U
XHMHUYECKHE CBOMCTBA MPOCTOrO
BEIIECCTBA CEPBI U €€ COCTMHEHUMN
(cepoBO10pPOIa, OKCUIOB CEPHI, CEPHOI
KHCIIOTBI, CyJIb(PaToB), CITOCOOBI X
MOJTYYEHHUS], IPUMEHEHUE U 3HAYEHHUE
B MIPUPOJIC U )KU3HU YeJIOBEKa.
Onpenensats HATUYUE CYJIb(PaT-NOHOB
B pacTBOpeE.

OOBSICHATB CYIITHOCTD IKOJIOTUUECKUX
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MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuueckue). XUMUYECKUE PEaKkIuu,
JIeKaNIMe B OCHOBE MPOMBIIIEHHOTO
croco0a NOoJIy4eHHs] CEpHOM KUCIIOTBHI.
[Ipumenenune. Conu cepHON KUCIIOTHI,
KaueCTBEHHAs peaKkius Ha CyIb(aT-uoH.
Haxoxnenue cepol 1 €€ COeIMHEHU

B pupojie. XUMUYECKOE 3arpsi3HEHUE
OKpY’KaIOLIEH Cpeibl COETUHEHUSIMU
cephl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomIieHHEe ¢ 00pa3iaMu cephl U eé
COEMHEHUSAMU (BO3MOKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue npoiiecca oOyriivBaHus
caxapa IoJ JIeMCTBUEM
KOHIIEHTPUPOBAHHON CEPHOU KUCIIOTHI.
JlabopamopHvie onvimei:

N3yyeHne XuMU4eCKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIOTHI.
[IpoBeneHne kaueCTBEHHON peaKlK Ha
cynb(haT-uoH U HAOIIOACHHE MMPU3HAKa
€€ NPOTEKaHUS

npo0JieM, CBA3aHHBIX C TepepadoTKOM
COCIMHEHUH CEPHI.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKHUE
AKCIEPUMEHTHI, TPOBOAUTE HAOIOICHMUS,
JIeTIaTh BBIBOJIBI IO pE3yJIbTaTam
AKCIIEPUMEHTA.

CrnenoBaTh mpaBuiIam 6€30MacHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYI0BaHUSI.
[Tpou3BOANTH BEIYUCIICHUS

10 XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MPU BHITTOJTHEHUT
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIIpaBOYHBIC MaTEPHUAIbI
(ITeproguveckyro cUCTEMY XMMUYECKUX
sanemenToB [I. 1. MenneneeBa, Tadmauiy
PaCTBOPUMOCTH KHUCJIOT, OCHOBAHUM U
COJIEH B BOJE, DJIEKTPOXUMHYECKUN Pl
HaIpsHKEHUN METaIIOB).

Hcnonb30BaTh MPpU BHITIOTHEHUN
y4eOHBIX 3aJJaHUM U B MPOIECCEe
HCCIIeIOBATENbCKOM eI TEIbHOCTH
Hay4YHO-TOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COAEP)KAHUS, CIIPABOYHbIE
Marepualibl, pecypcsl UHTepHETa
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2.3

Oobmas
XapaKTepUCTHKA
XUMHYECKUX
AIIEMEHTOB
VA-rpynunsl.

A3or, pocdop n ux
COEMHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VA-rpynibl. OcCOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIEHU
OKHCIICHUS.

A3OT, pacrpoCcTpaHEHUE B IPUPOJIE,
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero GU3NYeCKrue U XUMUIECKHE
CBOWCTBA, MOJIyY€HUE U IPUMEHECHHUE.
Conu ammonus, ux (GU3NIECKUE U
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHMUSI.

A30THas KUCJIO0Ta, €€ MOJTy4YECHUE,
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOurue kak MpeacTaBUTENS Kilacca
KHCJIOT U crienupruIecKue).
Hcnonbp30BaHre HUTPATOB U COJIEN
aMMOHMSI B KQU€CTBE MUHEPATHHBIX
ynoopeHnil. XuMHYeCKOe 3arps3HeHue
OKPYKarOIIEU CPEIbl COCTUHEHUAMU
a30Ta (KUCIOTHBIE A0/, 3arPSI3HEHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, aIoTporHbIe MOAUGUKAIIAN
docdopa, puzndeckre 1 XUMUIECKHUE
cBorictBa. Oxcua docdopa (V) u
docdopHas kucinoTa, GU3NIECKUE U

OOBACHTH O0IIIHME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JIEMEHTOB
VA-rpynmnsl v UX COEIMHEHUM C YYETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HIECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
azora u pocdopa u UX CoeTUHECHUM
(amMmmMmaka, coyeii aMMOHHUSI, a30THOM
KUCJIOTHI, HUTPATOB, okcuaa Gpocdopa (V)
u (ochopHOi KUCTOTHI, (ochaToB),
CHOCOOBI X MOJYyYEHUSs], IPUMEHEHHUE U
3HaYEHHE B MPUPOJE U KU3ZHU YEJIOBEKA.
Onpenensate HOHBI aMMOHUA U (hocat-
MOHBI B pacTBODE.

OOBACHATDH CYITHOCTD IKOJIOTHUECKUX
npo0JieM, CBSI3aHHBIX C HAXO0XKICHUEM
coelMHeHui a3ota u ocdopa

B OKpY>Karolleu cpeae.

[TmannpoBaTh M OCYIIECTBISATH

Ha MPAKTUKE XUMUYIECKUE
AKCIIEPUMEHTHI, IPOBOINTH HAOIIOICHUS,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00paTOPHBIX OMBITOB U MPAKTUIECKON
paboTHLI.

CnepnoBathb npaBuiamM 0e30nacHOU
paboThl B 1abopaTtopuu
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XMMHUYECKUE CBOMCTBA, MOJIyYCHHUE.
Hcnonp3oBanue ¢pochaToB B Ka4eCTBE
MUHEPAIbHBIX YIOOPEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE C PU3UUECKUMHU
CBOMCTBaMu a30Ta, pocdopa

1 UX COCIMHEHUM (BO3MOKHO
WCII0JIb30BaHUE BUJICOMATEPUAIIOB).
O3HakoMIIeHHE ¢ 0Opa3liaMu a30THBIX U
dbochopHbIX yaoOpeHuil.

[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3YYCHUE CBOKWCTB aMMHAKA.
BzaumoiencTBrue KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C ME/IbIO (BO3MOKHO
WCITOJIb30BaHUE BUJICOMATEPUAIIOB).
JlabopamopHvie onvimoi:

[IpoBeneHne KaueCTBEHHBIX peaKIuii
Ha MOH aMMOHUA U pochar-uoH, u
W3Y4YEHUE TPU3HAKOB X MPOTECKAHUS.
lIpaxmuuecxas paboma

Ne 3: TTonmyuenue aMMuaka, U3yueHue
€ro CBOMCTB.

Boruucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEAKIIUN

IIPU UCTIOIb30BAaHUH XUMUYECKON
MOCY/Ibl U 000PYAOBAHUS.
[Ipou3BOANTH BBIUHUCICHUS

10 XUMHUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh Npy BBIOJIHEHUH
y4eOHBIX 3aJaHUIl TEKCThl YUEOHHKA,
CIPaBOYHbIEC MaTEPUAIIbI
(MepuoINYECKYI0 CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTHU KHMCIJIOT, OCHOBAaHUI U
COJIEU B BOJE, DJIEKTPOXUMHUYECKUHN PAL
HaNpPsDKEHUH METAIIIOB)
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2.4

Oobmas
XapaKTepUCTHKA
XUMHUYECKUX
AJIEMEHTOB
I[VA-rpynmsi.
Yriepon u
KPEMHUH, U UX
COCIMHEHMS

OO11ast xapakTepUCTHUKA SJIEMEHTOB
[VA-rpynnsl. OcOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIEHU
OKHCJICHUS.

VYriepoa, amioTpoIHbIe MOAU(DUKAIIIH,
pacrpocTpaHeHUEe B IPUPOJIE,
(u3HUecKre 1 XUMUYECKHE CBOWCTBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxkcupel yraepona, ux Gu3ndeckue u
XMMHUYECKUE CBOMCTBA, ICUCTBUE

Ha KUBbIC OPTaHU3MBI, ITOJTYUYECHHUE U
IPUMEHEHHUE. JKOJIOTHYECKHE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepona (1V), runoresa riio0anbHOTO
MOTETUICHUS KJIMMaTa, apHUKOBBIN
aPexr.

VYronbHast KUCIOTA U €€ COJU, UX
dbu3uYeCKe U XUMUYECKHUE CBONCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauectBennas peakius Ha kapOoHaT-
noHBI. Micnosnb3oBaHue KapOOHATOB

B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U
CEJIbCKOM XO3SIICTBE.
[TepBoHayanbHBIE MOHATHUS

00 OpraHNYeCcKuX BEIIECTBAX KaK

0 COeIMHEHMSIX yriepoja (MeTaH, 3TaH,

OOBACHTH O0IIIHME 3aKOHOMEPHOCTH

B M3MEHECHHUH CBOMCTB 3JICMEHTOB
IVA-rpynmnsl 1 uX COEIMHEHUH C YIETOM
CTPOCHHS UX aTOMOB.

XapakTepuszoBaTh (PU3NUECKUE U
XUMHYECKUE CBOMCTBA TPOCTHIX BEIIECTB
yIJIepo/ia ¥ KpEMHUS U UX COCUHECHUIN
(OKCHIOB yTiIepoaa, YroJbHOU KUCIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CUJIUKATOR),
CrocoObl UX MOJIyYEHUS, MPUMEHEHHUE U
3HAYEHME B MIPUPOJIC U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIHMHHO-CIICICTBEHHYIO
CBSI3b: CTPOCHHUE BEIIECTBA — CBONCTBA
— MPUMEHEHHUE — Ha MpUMepax
COEMHEHNH yIIIEpOaa U KPEMHHUSI.
OmnpenensiTe KapOOHAT- U CHIIMKAT-HOHBI
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh KOJOTHYECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIEKHCIIOTO I'a3a B OKPYKAroIIEH Cpeae.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJIEH, AllETUJICH, STAHOJ, TJIULEPHUH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COSIMHEHHH yriiepoa U
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STUJIECH, alleTUJICH, 9TaHOJ, TTUIEPHH,
YKCyCHAasi KHCIIOTA).

[IpupogHbIe ICTOYHUKH YTIIEBOI0POI0B
(yrosae, npupoAHbIN ra3, HeQTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH),
UX POJIb B OBITY ¥ IPOMBIIUIEHHOCTH.
[TonsiTrie 0 OMONTOTMYECKH BaXKHbBIX
BELIECTBAX: JKUpax, OeyKax, yriieBojaax —
Y UX POJIH B JKU3HU YEIIOBEKA.
MatepuanabHOE €TUHCTBO OPTaHUYECKUX
Y HEOPraHUYECKUX COECTUHEHU.
Kpemuuii, ero pusnueckue u
XUMHYECKHUE CBOMCTBA, IOTyYeHUE U
npuMmenenne. CoeTnHEHUST KPEMHHUS

B nipupoje. O0mue npeacTaBicHus

006 okcuze kpemuus (1V) u kpeMHUEBO#
KHCJIOTE.

CunmKaTsl, MX UCIIOJIb30BaHUE B OBITY,
MEAMIIMHE, TPOMBIIUICHHOCTH.
BaxHeimme cTpouTebHble MaTEPUAIIBL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
xese300eToH. [Ipobiiembl 6e30macHOTO
UCTIOJIb30BaHUS CTPOUTEIBHBIX
MaTeprajoB B TOBCETHEBHOM KHU3HU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Monenu KpUCTAIUTMYECKUX PEIIETOK

OpPTaHWYECKUX BEIIECTB.
OnuceIBaTh POJIL OCIKOB, JKUPOB H
YTII€BOJI0B B PYHKIIMOHUPOBAHUH KUBBIX
OpraHU3MOB, COCTaB PHUPOTHBIX
HMCTOYHHUKOB YTJIEBOJIOPOJOB, UX POJIb

B OBITY U IPOMBIITUICHHOCTH.

[IpoBOIUTH BBIYMCIICHUS 110 YPaBHEHUSIM
XUMHYECKUX PEaKIUH.

[TmaHupOBaTH M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM
DKCIIEPUMEHTA TIPH MPOBEIACHUT
71a00paTOPHBIX OIBITOB U MPAKTHYECKHUX
paboT.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

TP UCTIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000pPYAOBaHUS.

Hcronp30BaTh P BHITOJTHEHUN
yueOHBIX 3aJ]aHUI TEKCThl y4eOHUKa,
CIIPaBOYHBIC MATEPHUAIIBI
(ITeproguvecKyro CUCTEMY XUMHUYICCKUX
anemenToB [I. 1. Menneneesa, Tabnuiry
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUMN U
CoJIel B BOJIE, DJIEKTPOXUMHYUCCKHUI Pl
HaIpsHKEHUI METaJIOB)
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anmasa, rpadura, QymiepeHa.
O3HaKOMIIEHHE C ITPOLIECCOM aACOPOIUN
PacTBOPEHHBIX BEIIECCTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOICTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C POLYKLIMEN
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuabl: cuIMKaTHAs
MIPOMBIIIEHHOCTB ).

Mopaenu MOJIEKYJI OPraHUYECKUX
BEIIECTB.

JlabopamopHuwiii onvim:

[Tonyuyenue, coOupanue, pacrio3HaBaHUE
Y U3Y4YECHHUE CBOMCTB YIJIEKUCIIOrO rasa.
[IpoBeaeHne KaYECTBEHHBIX PEAKIIMA

Ha KapOOHAT U CHJIMKAT-UOHBI U
U3Y4YEHHUE MPU3HAKOB UX IPOTEKAHMUS.
Ipaxmuueckue pabomol:

Ne 4, Tlonydyenue yriaekuciioro rasa,
U3YYEHHE €TI0 CBOMCTB.

Ne 5. Pemienue skCriepuMeEHTAIBHBIX
3aJ1a4 110 TeMe «BakHennne HeMeTaljIbl
U UX COEAVMHEHUS

Buviuucnenusa:

10 YPaBHEHUSIM XUMUYECKUX peaKlui

Hroro no pazneny

25
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Pa3nen 3. MeTa/iIbl H UX CoeqMHECHUA

3.1

OO0111e cBOMCTBa
METAJIJIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
noJsioxkeHus B [lepuonnueckoit cucteme
XUMUYECKUX IJIEMEHTOB

JI.1. Menneneesa u CTpOEHUs aTOMOB.
Crpoenue metamioB. Merainueckas
CBSI3b U METAJNINYECKas
KpUCTAJTNYECKask PEIIETKA.
DIIEKTPOXUMHUYECKUAN Psi HATIPSYKEHUIM
MeTALTOB. DU3UYECKUE U XUMUYECKUE
cBoiicTBa MeTayuioB. O0IIME CIOCOOBI
noiaydyeHusa metaios. [lonstue

0 KOPpO3UHU METAJJIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CmnaBsbl (CTanb, YyT'YH, TIOPATIOMUHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U
MIPOMBIIIICHHOCTH.

Xumuyeckuui IKCnepumenm:
Jlemoncmpayuu:

OO6pa3sisl METAIIJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UHU
METAJJIOB (BO3MOKHO UCITOJIb30BAHUE
BUJICOMATEPHUATIOB).

Jlabopamopnvie onvimei:
O3HakomIIeHHe ¢ 00pa3llaMu METAILJIOB U
CIUTaBOB, UX (PU3NUECKUMU CBOMCTBAMH.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHI
Y IPUMEHSITH OTH MIOHATHS TIPU OMTMCAHUN
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MCHCHHUH CBOMCTB JIEMCHTOB-
METAaJIJIOB M UX COCIMHEHUH C yIETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJIIOB,
ob1mue GU3NIecKue U XUMHUIECKHE
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 00IIHE CITIOCOOBI
MOJTYYCHHS] METAIIJIOB.

OnuceIBaTh CIOCOOBI 3aIUTHI METAJLIOB
OT KOPPO3UH.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
WCITOJIb30BaHUN XUMHYECKOH IMOCYIbI U
000pyI0BaHUAI.

[Tpon3BOANTH BEIYHMCIICHUS

110 YPAaBHEHHSIM XUMUYECKHUX PEAKIIH,
€CJIU OJIMH U3 PEarcHTOB COACPIKHUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM padboTe

B TIape WM TPyIIIIE.

Hcnonb30BaTh IpH BHIMOTHEHUH
y4eOHBIX 3aJJaHUM TEKCThI YUeOHUKA,
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Buiuucnenus:

110 YPAaBHEHHUSAM XUMUYECKHUX PEAKIIHH,
€CJIU OJINH U3 PEarcHTOB COACPKUT
IpUMECH

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepponnueckyto CUCTEMY XUMUUYECKUX
snemenTtoB [I. 1. Menaeneesa, Tabmauiy
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
COJIeH B BOJIE, DJICKTPOXUMHYCCKUM PsiJT
HaIpPsHKCHUH METAIITIOB)

3.2

Baxueiimnme
METAJUIBI U UX
COeIMHECHUS

16

[[lenounHbIe METAIIBL: TTOJ0KCHUE

B [Ieprnoanyeckoil cucteMe XuMHUYECKUX
sanemeHTOB J[.1. MenaeneeBa, cTpoeHue
UX aTOMOB, HAaXO0X/ICHUE B IIPUPOJIC.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCHIBI
U TUAPOKCHUBI HATPUS U KaJIUS.
[IprMeHeHue METOUYHBIX METAJJIOB U UX
COCTUHEHUN.

[[lenoyHO3eMeNbHBIE METAJIBI MAarHUU U
KaJblMK: noJyioxkeHue B [lepuoanueckoit
CHCTEME XUMHUYECKHX AJIEMECHTOB

.. MenneneeBa, CTpOEHUE UX aTOMOB,
HaxO0XJeHHE B pupojie. Pusndeckue u
XHMHYECKHEe CBOMCTBA MarHus 1
Kanelus. BakHelme coefuHEeHUS
KaJbIUsl (OKCU, TUIPOKCHU, COJIH).
JKECTKOCTh BOAEI U CLIOCOOEI €6
YCTpaHEHHS.

AJIFOMUHUIN: TIOJIOKEHUE

B [lepronueckon cucTeMe XUMHYECKAX

OOBsACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U X COEIMHEHU B rpyInax

C Y4ETOM CTPOCHHUS UX aTOMOB.
XapakTepusoBaTh (HU3NYECKUE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB
METAJIJIOB U UX COCTMHEHUMN (OKCUIIOB,
THUIAPOKCHUIOB, COJICH), CITOCOOBI UX
MOJTyYeHUsI, MPUMEHEHNE U 3HAUCHUE

B [IPUPOJIEC U )KU3HU YEJIOBEKA.
YcranaBnuBaTh NPUYUHHO-
CJI€ICTBEHHYIO CBSI3b: CTPOCHHUE
BEILIECTBA — CBOMCTBA — MPUMEHEHUE —
Ha MpUMeEpax U3y4aeMbIX BEIECTB.
Pacnio3HaBaTh ¢ TOMOIIIBIO KAYE€CTBEHHBIX
peakIuii HOHbI METaJUIOB: MarHus,
KaJIbIHs, aTFOMUHUS, UHKA, xKere3a (1)
u xene3a (III), menn (II).

Jloka3piBaTh aM(pOTEPHBIN XapaKTep
OKCH/JIOB Y THIPOKCHJIOB aJTFOMUHUS U
[[UHKA.
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anemeHTOB [[.1. MenneneeBa, crpoeHue
aToMa, HaXO0XJICHUE B IPUPO/IE.
Pu3NYECKHE U XUMUYECKUE CBOMCTBA
antoMuHug. AMQOTEepHbIE CBOMCTBA
OKCHJIa U TUAPOKCUA ATFOMUHUSL.
Keneso: nonoxenune B [leprnonnueckon
CHUCTEME XUMHUYECKHUX JIEMEHTOB

JI.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUbl,
rupokcu bl U conn xxenesa (1) u xxenesa
(I1I), nx cocraB, CBOICTBA U MOJTyYCHUE.
Xumuueckuii IKCRepuUMeHm:
Jlemoncmpayuu:

Oco6eHHOCTH B3aUMOJICHCTBUS OKCUJIA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpatmBaHue IaMeHd HOHAMU HATpusl,
KJIUS ¥ KalbLKsl (BO3MOYXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB)
HccnenoBanue cBONCTB KECTKOU BOJIBI.
[Tponecc ropenus xene3a B KUCIOPOE
(BO3MOYKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

Jlabopamopnvie onvimbi:

[IpoBeneHre Ka4YECTBEHHBIX PEAKIINI

Ha UOHBI (MarHus, KaJbLUs, aTIOMUHUSA,

[InanupoBaTh U OCYHIECTBIATH

HA NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIIOICHUS,
JieNaTh BBIBOJIBI 11O Pe3yJibTaTam
AKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00paTOPHBIX ONBITOB U MPAKTUYECKUX
pabor.

CnenoBats npaBuiiaM 0e30nacHON
paboThI B 1abOpaTopuu

IIPYU UCIIOJIb30BAaHUU XUMHUYECKOM
oCyibl U 000PYyAOBaHUS.
[Ipou3BOAUTE BBIUKUCIEHUS

10 XUMHYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WX IpynIe.

BricTpauBath pa3BEpHYThIE TUCHMEHHbIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha nH(pOpMaINIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJTIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYEHHBIN TOHATUNHBIN
ammapar Kypca XuMUuu
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ruHka, sxenesa (1) u xenesa (1), mean
(IT), onucanue NprU3HAKOB UX
MPOTEKAHUSI.

UccnenoBanune ampoTepHBIX CBOWCTB
TUIPOKCHUJIA ATTFOMUHHUS U THAPOKCHUIA
[UHKA.

IIpakmuueckue pabomol:

Ne 6. XKécTkocTh BOJIBI U METOIBI €€
YCTpAHECHHUS.

Ne 7. PeuieHue 3KCriepuMEHTAIBHBIX
3a71a4 o teMe «BaxkHelnme MeTauibl U
UX COCITUHEHUS».

Buiuucnenus:

10 YPABHEHUSAM XUMUYECKHX PEAKIIUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE
WJIN COJIEPKUT MPUMECH;

MacCOBOM JI0JIM BBIXOJ1a MTPOTYKTa
peakiuu

Uroro no pazgeny 20

Paznen 4. Xummns u okpy:Kawuias cpeaa

4.1 | Xumud u 3

OKpY’Karolas cpeaa

BemecTBa n MaTepuansl B MIOBCEAHEBHON
YKA3HHU 4eioBeKa. besonacHoe
VICTIOJIb30BAHUE BEUIECTB U XUMUUECKHUX
peakuuii B ObITy. [lepBas nomoiup rnpu
XMMHUYECKUX 0KOTax U OTPABIICHUSX.
XUMHYECKOE 3arpSA3HEHUE OKPYKAOIIEH
cpenbl (IpenenbHas A0nycTuMas

XapakTepu3oBaTh POJIb XUMUAU

B Pa3IMYHBIX c(pepax AesTENHbHOCTU
JIFOeH, OCHOBHBIE BEIIECTBA U
MaTepualibl, IPUMEHIEMBIE B )KU3HU
COBPEMEHHOTO YEJIOBEKA.

OOBACHATD yCI0BHSI O€30MACHOTO
WCIIOJIb30BaHUs BEIIECTB U XUMUYECKHUX
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KOHIICHTpAITUs BEIecTB. Poib Xxumun

B PEIICHUH DKOJIOTHYECKHUX MTPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yuenune 06pa3iioB MaTepruaioB
(CTEeKJ10, CIIJIaBbl METAJIOB, MOJIMMEPHBIC
MaTepUabl)

peakiHmii B ObITY.

AHaTM3UpPOBaTh U KPUTHICCKU
OILICHUBATh UH(OPMAIIUIO O BIUSHUU
ITPOMBITIUICHHOCTH, CETBCKOTO XO35HCTBA,
TpaHCIIOPTA U JIp. Ha COCTOSTHUE
OKPYXaroUIen CPebI.

YMeTb 0Ka3bIBaTh MEPBYIO MOMOIIIb

IPY XUMUYIECKUX 0’KOTaX ¥ OTPABJICHUSX.
[IpuaUMAaTh ygacTue B 00CYKIECHUU
po0IeM XUMHUYECKOU U IKOJIOTUYECKOMN
HaIPaBJICHHOCTH, BHICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO IO podIeMe 1
npeajiaraTh BO3MOXKHBIC ITyTH €€
peIIeHHs

Hroro mo pazaeny: 3
PezepBHOE Bpems 3
OBIIEE YMCJIO YACOB 68
[10 ITPOIT'PAMME
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