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OdenepanpHas pabodas mporpaMma 1Mo ydeOHOMY MpeaMeTy «XuMus» (06a30BbIif
ypoBeHb) (mpenMeTHas o0nactb «EcTecTBeHHO-HayuyHbIE TMPEAMEThDY) BKIIOYAET
MOSICHUTENBHYIO 3aIMUCKY, COo/IepKaHue 00y4eHUs, TUIAaHUPYEMbI€ Pe3yJIbTaThl OCBOCHUS
MIPOTPAMMBI 110 XUMHH, TEMAaTHYECKOE TITAHNPOBAHNUE.

[TosicHuTenpHast 3amuMcka OTpakaeT OOIIMe UEeTd W 3aJaud U3Y4YeHUS XHUMHH,
XapaKTEePUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3YYeHHIO O00ydaroluMMHCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKKe TMOIXOIbl K OTOOpY CoaepKaHus, K
OTIPEJICIICHUIO TUIAHUPYEMBIX PE3yIbTaTOB.

Conepxanue OOydeHMsI PACKpBIBACT  COJIEpKATENIbHbIE JIMHUU, KOTOpPbIE
MpeaIaraloTes sl 00s13aTeILHOTO U3YUYCHUS B KaKIOM KJacce Ha YPOBHE OCHOBHOTO
oO1iero oOpa3oBaHusI.

[InanupyeMble pe3ynbTaThl OCBOCHHUS MPOTPAMMBI TI0 XHMHH BKITIOYAIOT
JUYHOCTHBIE, METallpeMETHBIC PE3yJIbTaThl 3a BECh IMEepUOa OOydeHHS Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMsl, a TAK)KE MPEIMETHBIE TIOCTHKEHUS 00y4JaroIierocs 3a
Kbl T0J1 00y4eHHUS.

IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMuM Ha ypoBHE OCHOBHOTO 00I1Iero 00pa30oBaHUs COCTAaBJICHA Ha
OCHOBE TpeOOBaHMM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENIbHOM MPOTrpaMMBbl
OCHOBHOTO o0miero ooOpaszoBanus, mpeactaBieHHbix B DPI'OC OO0, a Takxke Ha
OCHOBE (henepalibHON paboueld MpPOrpaMMbl BOCTIMTAHHUS W C YYETOM KOHIICTIIIHH
MpernoilaBanusl y4eOHOro mpeaMera «XUMHUsS» B 00pa30BaTENbHBIX OPTaHU3AIUIX
Poccuiickon ®@enepanumu.

[Iporpamma no xuMuM pa3paboTaHa C LEIbI0 OKa3aHUs METOJUYECKON MOMOIIU
YUHTEII0 B CO3IaHUH padoyeill MporpamMmsl 10 y4eOHOMY MPEAMETY.

[Tporpamma 1o xumum Aa€T MpeCTaBICHUE O TENSIX, 00IIel cTpaTeruy O0y4IeHHS,
BOCIIUTAHUS W  Pa3BUTHSA OOyYAOIIMXCS CPEACTBAMH  y4eOHOTO  IIpPEIMETa,
yCTaHaBJIMBAET  00s3aT€IbHOE  MPEAMETHOE  COACep)KaHue,  MpeaycMaTpuBaeT
pacmnpeneneHue ero o Kiaccam U CTPYKTYPUPOBAHHE T10 pasziesiaM U TeMaM MPOTrpaMMbI
M0 XUMHUH, ONpPEIeIseT KOJMYECTBCHHBIE M KAYeCTBCHHBIC XapaKTCPUCTUKH
coJlep)KaHMs, PEKOMCHIIYEMYIO TIOCIEAOBATCIIbBHOCTh HW3YUYCHHUS XHMHH C Y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKM YYEOHOro mpoIriecca,
BO3PACTHBIX OCOOCHHOCTEH OOydYarommxcsi, ONpeeaseT BO3MOXKHOCTH MpeaMeTa Jjis
peanu3anuu TPeOOBaHWI K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 0Opa30oBaTeIbHOM
mporpaMMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takxke TpeOOBaHUU K
pe3yabpTaTaM 00yueHHUs XUMHUH Ha YPOBHE LieJIeH U3yUeHus IPeIMETa 1 OCHOBHBIX BUIOB
y4eOHO-TIO3HABATEILHON JIEATEILHOCTH OOyYaromierocsi IO OCBOEHUIO YYEOHOTO
COJIepKaHUsL.



3HaHWE XHMHHM CIYXXKUT OCHOBOM Uit  (OPMHpPOBAaHHS MHPOBO33PEHUS
oOy4aromierocsi, ero MnpeACcTaBiICHUl 0 MaTepUaIbHOM €MHCTBE MHUpPA, BAKHYIO POJIb
UrparoT (GopMupyeMble XHUMHEH MPEICTaBICHUS O B3aUMOIPEBPAIICHUSX DHEPTUU U
00 DBOJIOLMU BEIIECTB B MPUPOJAE, O NYTAX pEUICHHUs TI00AIbHBIX MpodieM
YCTOMYMBOTO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPbEBOM, HHEPreTUUYECKOM, MHUIIEBOMN U
HKOJIOTHYECKOM 0€30MacHOCTH, MPOOIIEM 3PaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaan3alliid BO3MOXKHOCTEH [JIsl camMOopa3BUTUS U (OPMUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 0011el 1 (PyHKIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaA B (OPMHPOBAHHWE MBIIUICHHS M TBOPYECKHX CIIOCOOHOCTEN
OoOy4JaronMxcsi,  HaBBIKOB  HMX  CaMOCTOSITEIbHOM  y4eOHOM  JIeATEeNbHOCTH,
HKCIEPUMEHTAIbHBIX M  HCCIEJOBATEIbCKUX  yYMEHUH, HEOOXOIUMBIX  Kak B
MOBCEHEBHOM )KM3HU, TaK U B TPOPECCUOHAIBHOM JESITENbHOCTH;

3HAKOMUT CO CIEUU(DUKON HAYUHOTO MBILUICHHMS, 3aKJIaJIbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIJa Ha E€IMHCTBO MPHUPOJbI U YEJIOBEKA, SIBISETCA OTBETCTBEHHBIM 3TAallOM B
(OpMHPOBAHNUU €CTECTBEHHOHAYYHOW IPAMOTHOCTH O0YYarOIINXCS;

Croco0CTBYET (HOPMUPOBAHUIO IEHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTHMYECKOE 00pa3oBaHUE
oOydJaronuxcs.

JlanHple HampaBiieHHs B OOYYEHHMM XHUMHHM OOECHedYMBaroTCs crerupuKon
coJiep KaHusl y4eOHOTO MpeAMETa, KOTOPBIN SIBISETCS NMEJArornuecky aJanTUHPOBAHHBIM
OTpakeHHEeM 0a30BOM HAYKH XMMUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIE€ro oOpa30BaHUsS OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOLIUMUCS CHCTEMbl II€PBOHAYAJIBHBIX MOHATUH XHMHHM, OCHOB
HEOPraHWYECKON XUMUU U HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX NOHSATHI OpPraHUYeCcKOn
XUMHH.

CrpykTypa coaep)kaHusi MpPOrpaMMbl IO XMMHMHU C(OPMHUpPOBAHA Ha OCHOBE
CUCTEMHOT0 NOAX0/a K €€ n3yueHuro. CopepkaHue CKIaAbIBAETCS U3 CUCTEMBI TOHATUI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUIA O XUMUYECKOH peakiuu. O6e
3TU CUCTEMBI CTPYKTYPHO OPraHW30BaHbI [0 MPUHIUIY MOCIEA0BATEIBHOIO Pa3BUTHS
3HAHMI Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOT'O YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOU CBSI3H;

MpeICTaBICHU 00 3JEKTPOIUTUYECKOM TUCCOLMAIIMY BEIIECTB B PACTBOPAX.

Teopernyeckre 3HaHHUS pACCMaTPUBAIOTCSI HA OCHOBE SMITUPUYECKHU NOJTYYEHHBIX U
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCA IMOCJIEIOBATEIBLHO OT OJJHOTO YPOBHS K JAPYroMy,
BBINIOJIHSASL (DYHKUMU OOBIACHEHHS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOYKHOCTEMN MPAaKTHYECKOr0 MPUMEHEHHSI U MOTYUYEHHUS U3YyYaEMbIX BEILECTB.



OcBoeHune nporpaMMsbl 0 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO NPEICTABIECHUS O
XMMHUYECKOW COCTABJISAIOIIECH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM ITPUPO/IbI,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO M METOJIaM MO3HaHus B Hayke. 3ydeHue
XUMUH MPOUCXOIUT C MPUBJICYCHUEM 3HAHUN U3 paHee N3yUYCHHBIX yUeOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiace».

[Ipy u3yuyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHHME 3HAHMM OCHOB XHMHYECKOM
HAayKl Kak O0O0JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTUYECKOH JE€ATEIBbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajadya y4eOHOTo
peaMeTa COCTOMT B (DOPMUPOBAHUU CUCTEMBI XUMHUYECKMX 3HAHUNA — BaKHEUIIIUX
(bakToB, MOHATHUM, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUHN, JOCTYIHBIX 0000IIEeHUN
MHUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKW, B MPUOOIICHUU K HAYYHBIM METOJaM
MO3HAHUS TIPU M3YYEHUU BEIIECTB W XUMHUYECKUX peakuui, B (OpMUPOBAHUU
Y Pa3BUTHM MO3HABATEIBHBIX YMEHUM M UX NMPUMEHEHUH B Y4eOHO-IIO3HABATEIILHON U
y4eOHO-HUCCIIEI0BATEIbCKON JEATeIbHOCTH, OCBOCHUH TIPaBUJl O€30M1aCHOTO OOpalieHuUs
C BEILECTBAaMU B MOBCEAHEBHOW KU3HMU.

[Ipy wm3yyeHUM XUMUU Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUsI Ba)XKHOE
3HauYEHHUE MPUOOPENH TaKHE 11eJ1, KaK:

dbopmupoBaHue WHTEIJIEKTYJIbHO pa3BUTOMN JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHUYECTBY, CAMOCTOSITEIBHOMY TMPUHATHIO PEIICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

HAIPaBJICHHOCTh OOYYEHUS HAa CHCTEMAaTHYECKOE MPUOOIEeHNE OO0yYaronuxcs K
CaMOCTOSITEJIbHOM TO3HABATEIbHOM JEATEeNbHOCTU, HAay4YHBIM MeETOJaM I[O3HaHUS,
(GhOpMUPYIONTMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

obecrieyeHue ycJIOBHi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YUAOIITUMHUCS OIbITa
pa3HOOOpa3HOW JAESATENbHOCTH, TO3HAHUS U CAMOIIO3HAHMS, KIIOYEBBIX HABHIKOB
(KJTFOUEBBIX KOMIIETEHIINI ), UMEIOLIUX YHUBEPCATLHOE 3HAUCHUE ISl a3 IUYHBIX BUIOB
NESITENIbHOCTH;

dbopmupoBanue o011ei (PyHKITMOHATEHON U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B
TOM YHUCJIE YMEHUN OOBSICHATHh M OLICHUBATDH SIBJICHUS OKPYXKAIOIIETO MUPA, UCIIONIB3Ys
3HAHUS W OMBIT, MOJYYECHHbIC MPU U3YUYEHUH XUMHH, NMPUMEHSATh UX NPHU PELICHUH
po0sIeM B TOBCEAHEBHOM KU3HU U TPYAOBOM JESATEIHHOCTH;

dbopmupoBaHre y oOOydYaromMXCs TYMaHUCTUYECKUX OTHOIICHUH, TMOHUMAaHUs
[IEHHOCTH XWUMHUYECKUX 3HAHUN I BBIPAOOTKH HKOJOTHYECKU IIeIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JIESITEIHLHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbSI U
OKPYX aroUer MPUPOTHON CPEIbI;

pa3BUTHE MOTUBALMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHHMIO Ha OCHOBE YCBOEHHS OOIEYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS M HAPABICHHOCTH JAIBHEHUIIIET0 00yUeHUSI.

OOmiee ymuciao 4acoB, PEKOMEHJOBAHHBIX ISl U3y4YeHUs] XuUMuU, — 136 4acos:
B 8 KJ1acce — 68 yacoB (2 yaca B HeJlen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



JUtst KaKJI0T0 Kjiacca MpeayCMOTPEHO PEe3EpPBHOE yUeOHOE BpEMsl, KOTOPOE MOKET
OBITh UCMOJB30BAHO YYACTHUKAMH 00pa30BaTeNIbHOIO Mpolecca B eNIIX popMUupoBaHuUs
BapUATHUBHOMN COCTABJISIONICH cofiep kaHusl KOHKPETHOM paboueit mporpaMmsl. [1pu aTom
oOs3aTenbHas (MHBapUWAHTHAs) YacTh COJACPXKAHUS TMPEaMEeTa, YCTAaHOBJICHHAS
npUMEPHON pabouelt mporpaMmoit, U BpeMsi, OTBOAMMOE Ha €€ U3y4eHUe, T0HKHbBI ObITh
COXPAaHEHBI ITOTHOCTBIO.



COIAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauabHbIe XUMHYECKHE IOHATHUS

[Ipenmer xumun. Posib XuMHUM B KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeliecTBa. Dusnueckue cBOMCTBA BEIIECTB. ATperaTHOe cocTosHue BenlecTB. [lonsTre
0 METoJlax IMOo3HaHWs B XuMuM. UucTeie BemiectBa M cMmecu. CrnocoObl pas3jeincHus
CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE AIeMEHThI. CHMBOJIbI XUMUYECKUX 3JIEMEHTOB.
IIpocThlie U CIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢dopmysa. BaleHTHOCTP aTOMOB XUMHUYECKHX D3JIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BenlecTB. OTHOcHTEIbHAs aToMHas Macca. OTHocUTeEIbHAas
MOJIEKYJIsipHasg macca. MaccoBast 011 XUMHYECKOTO 3JIEMEHTA B COCIMHECHUH.

KomnuectBo BemectBa. Monbs. MonsipHast macca. B3auMocBs3b KOJIMUECTBA, MACCHI
U 4Yucla CTPYKTYPHBIX €IMHHI[ BemiecTBa. Pacu€Tel mo ¢opmyliaM XHUMHYECKHUX
COCTMHEHU.

DU3NYECKUE U XUMHUUYECKHE SIBJICHUA. XUMHUYECKasl PEAKIUS U €€ MPU3HAKU. 3aKOH
COXpPaHEHMSI MacChl BEIIECTB. XUMHUYECKHE ypaBHEeHUs. Knaccudukamumss XUMUYECKUX
peakiuit (CoeIMHEHUs, Pa3JIOKEHHUs, 3aMEILCHHs, OOMEHA).

Xumuueckuii sxcnepumenm:

3HAKOMCTBO C XHWMHYECKOW IIOCYJ0M, MpaBUiaMu pabOThl B JIabOpaTopuul U
npuémMamMu oO0pallleHus ¢ JIabopaTOpHBIM OOOPYAOBAaHUEM, H3YYEHUE M ONUCAHUE
(bu3MYecKuX CBOMCTB 00pa3IlOB HEOPTaHMYECKHX BEIECTB, HaOMIONeHNE (PU3NIECKUX
(ny1aBiieHKE BOCKA, TassHUE JIba, paCTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHACHC AU
BOJbI) U XUMHUYECKMX (TOpEHHE CBEYM, MPOKAIMBAHWE MEIHOW MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBICHUM, HAONIO/IEHWE W OIMHMCAHHE MPU3HAKOB
NPOTEKaHUS XUMUYECKHUX peakluil (pas3iioxkeHue caxapa, B3aUMOJEHCTBUE CEpHOMN
KHUCIIOTBI C XJIopuaoM Oapus, paznoxenue ruapokcuna memau (II) mpu HarpeBanuw,
B3aMMO/IEHCTBHE Kele3a ¢ pacTBopoM cosid Meau (II), uzyuenue crnocoboB pazeneHus
cMeceil (C TIOMOIIBIO MarHuTta, (UIBTPOBAHHME, BBIMAPUBAHUE, JUCTUIUISAINSA,
xpoMarorpadusi), TpOBEACHHE OYUCTKUA MOBAPEHHOW COJM, HAONMIO/ICHUE W OMHCAHUE
pe3yJbTaTOB MPOBENCHUS OMNbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHMS] MAacChl,
CO3/IJaHHE€ MOJIeNIel MOJIEKYJ (IIIapOCTEPAKHEBBIX ).

Ba:kHeiimue npeacTaBuTe Id HEOPraHUYECKUX BellECTB

Bozayx — cMmech razoB. CoctaB Bo3ayxa. Kucinopoa — 351eMeHT 1 IpocToe BEIIECTRO.
Haxoxnenue kucmopoaa B mpupojie, GU3HYECKUE W XUMUYECKHE CBOWCTBA (pEaKINH
ropenusi). Oxcuapl. [lpumenenue xucnopoga. CnocoObl MOMy4YEHUS KHUCIOpOAA
B Jlaboparopuu M TpomblnuieHHOCTU. KpyroBopor kucinopoaa B mnpupone. O30H —
AUTOTPOITHAS MOAU(PUKAIIHS KACTIOPO/Ia.



TemnoBoii 3 PexT XUMUYECKON peakluy, TEPMOXUMHUUYECKUE YPAaBHEHUS, IK30- U
HAOTEPMUYECKHE pEaKMH. TOIIMBO: YroJib U METAaH. 3arpsA3HEHUE BO3lyXa, YCUICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — anemeHT m mpocroe BemecTtBo. HaxoxkaeHne Bomopona B IIPUPOJIE,
busznueckue U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI nmoiyueHus. Kuciorel u
COJIN.

MoutsipHbIT 006EM ra30B. PacuéTel M0 XUMUYECKUM yPaBHEHUSM.

dusnueckne CBOMCTBA BoAbl. Boxa kak pactBopurens. PactBopsl. Haceiennsie u
HEHACBHILIEHHBIE PacTBOPbI. PACTBOPUMOCTH BelIECTB B BoAe. MaccoBasi 10151 BEIIECTBA
B pacTBOpe. XUMHUYECKHE CBOKCTBA BOABL. OCHOBaHMs. Poib pacTBOpOB B mpuUpoae U
B J)KM3HHU 4esioBeka. KpyroBopoT Boibl B pUpoe. 3arpsi3HEHHE PUPOIHBIX BOJ. OXpaHa
Y OYMCTKA IMPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxcuabl. Kiaccuduxanuys
OKCH/JIOB: coJjieo0pasyroiue (oCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) 151
HecoseoOpasyronme. HoMmenknatypa okcuoB. du3nyeckue U XUMHUUYECKUE CBOMCTBA
okcu1oB. [lomydenne okcuaoB.

OcnoBanus. Knaccudukaius ocHOBaHMi: 1MIETOYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuil. @PuU3NMYECKME U XUMHYECKHE CBOMCTBA OCHOBAHMWM.
[TosrydeHre OCHOBaHUI.

Kucnotel. Knaccudukanusa kucnor. Homenkmarypa xkucior. dusnueckue u
XAMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTM MeTainoB H.H. bekerona. [lomyuenue
KHUCJIOT.

Comu. Homenknatrypa coneid. Pu3MYECKMe M XUMHUYECKHE CBOMCTBA COJEH.
[TonydeHue coen.

['eHeTnyeckas CBSI3b MEXKIY KIIACCAMU HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuu 3KCnepuUMenm:

KAUE€CTBEHHOE ONPEACIICHUE COJEpPKAaHMUS KUCIOPOJla B BO3IAyXE, IOJIyYECHHE,
coOupaHue, pacrno3HaBaHWE W M3YyUYEHHE CBOWCTB KHUCIOpOAa, HaOI0/IeHHE
B3aMMO/ICHCTBUSI BEUIECTB C KHUCIOPOJIOM M YCIOBUS BOBHUKHOBEHUS M MPEKpAIICHUS
ropeHus (mMokapa), O3HAKOMJIEHHE C OOpa3llaMH OKCHIOB U OIHUCAHUE UX CBOMCTB,
MoJlyueHue, coOMpaHue, pacro3HaBaHWE M H3YyUYCHHE CBOMCTB BOJOpoja (TOpeHue),
B3aumMojiciicTBue Bojopoaa ¢ okcugoM Meau (II) (BO3MOXHO HCHOJIB30BaHUE
BUJIEOMAaTEPHAIIOB), HAOIOIeHHE 00Pa31I0B BEIIECTB KOJUYECTBOM 1 MOJIb, UCCIICIOBAHKE
O0COOEHHOCTEHW PAcCTBOPEHHUS BEIIECTB C Pa3IUYHONW PACTBOPUMOCTHIO, TIPUTOTOBIICHUE
PacTBOPOB C ONPEACIIEHHON MAaCCOBOU JI0JIEN PACTBOPEHHOTO BEUIECTBA, B3aUMOJICCTBUE
BOJbl C MeTaulaMu (HaTpueM U KajibllueM) (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHUAIIOB), HCCIICOBAaHUE OOpa3llOB HEOPTaHWYECKHX BEIIECTB PA3TUYHBIX
KJIaCCOB, HAOJIOICHNE U3MEHEHUSI OKPACKU UHIMKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUEH,
nu3ydeHne B3aumonaeucteus okcuaa Mmenu (II) ¢ pactBopoM cepHON KHCIOTBI, KMCIIOT
C METaJUIaMM, PEaKUUM{d HEWTpaIu3aluu, I0Jy4YeHHUE HEPACTBOPHUMBIX OCHOBAHWMU,



BBITECHEHUE OJIHOTO METAJIa IPYTUM U3 pacTBOPA COJIU, PELIEHUE IKCIIEPUMEHTATBHBIX
3aja4 1o TeMe «BakHelme Kinacchbl HEOPraHMUYECKUX COCIMHEHUI.

IHepuoanueckuii 3axkoH u Ilepuoanyeckas cucrema xuMudeckux djiemenros JI.H.
MenpaeneeBa. CrpoeHue aTomMoB. XuMHYecKasd CBfA3b. OKHCJIUTEIBHO-
BOCCTAHOBUTEJIbHBbIC PeaKIUU

ITepBbie MONBITKU KiIacCU(UKALMKN XUMUYECKUX 3yeMeHTOB. [loHsTHe 0 rpymnmax
CXO/JIHBIX JIEMEHTOB (ILI€JIOYHBIC U 111€JI0OYHO3EMEIIbHBIE METAILIbI, TAJIOTE€HBI, THEPTHBIC
ra3bl). JIE€MEHTHI, KOTOpbIE 00pa3ytoT aM(pOoTepHbIE OKCUIBI U TUIPOKCHU/IBI.

Ilepnonmueckuin 3akoH. Ilepnogmyeckas cucremMa XUMHUYeCKUX diaeMeHToB 1.
MenneneeBa. KopoTkonepuomnas u anmuHHonepuogHas ¢dopmbl [lepuoanyeckoit
cUCTEMbI XUMHUYeCcKUX 31eMeHTOB [[.1. Menneneesa. [lepuoasl u rpynnsl. Pusnyeckui
CMBICII IOPSAJIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI SJIEMEHTA.

Crpoenue aromoB. CocTtaB aroMHbIX siaep. M3otombl. DnekTpoHsl. CTpoeHHe
AJIIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIx 20 XUMHUECKUX 3JIeMEeHTOB llepuoanueckoit
cucrembl .M. MenneneeBa. XapakTepuUCTHKAa XHUMHUYECKOTO DJJIEMEHTA IO €r0
nonoxeHuro B [lepuoguueckon cucreme J[.11. Meneneesa.

3aKOHOMEPHOCTH MW3MEHEHUS paguyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIIaM U IEPUOLAM.

3nauenne Ilepumoamyeckoro 3akoHa u Ilepmoamyeckoll CHUCTEMBI XMMHUYECKHX
AJIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. .M. Menaenees — yu€HbIl U TpakKIaHUH.

Xumuueckass  cBs3b.  KoBajieHTHast  (moyisspHas W HEMOJISIpHAsl)  CBS3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. [Iponecchbl
OKHUCIICHUS U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuu IKCnepuUmMenm:

U3ydeHHue oO0pa3lloB BEHIECTB METAUVIOB W HEMETaUIOB, B3aMMOJICHCTBHE
TUAPOKCUAA UMHKA C pacTBOpaMHU KHUCIOT M WIEJOYEl, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX pEaKIUil (TopeHue,
pEeaKIu Pa3ioKeHUs, COCTUHEHHUS).

Medsicnpeomemusie cesazu

Peanuzanust MeXnpeAMETHBIX CBSI3€H NpU HM3yYEeHUM XUMUM B & Kiacce
OCYIIECTBIISIETCS Yepe3 UCITOIH30BAHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSATUH, TaK
U TIOHSATHUH, SIBISIOMIMXCS CHUCTEMHBIMU JJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIUKJIA.

OO01ue ecTecTBEeHHOHAYUHbIC TTOHSATUS: HAYUYHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaNMW3, CHWHTE3, KiIacCUpUKANMs, TEePUOAUIHOCTh, HAOIIOJEHUE, OSKCIECPUMEHT,
MO/JICJIUPOBaHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

®du3uKa: MaTepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WUOH, HYKJIUI, WU30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJa, OJJICKTPUYECKUN 3apsj, BEIIeCTBO, TeI0, OOBEM,



arperaTHOE COCTOSIHHUE BEIIECTBA, ra3, (M3MYECCKUE BEIMYUHBI, SAUHUIIBI U3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE371b1, ColHIIE.

buonorus: hoTocunTes, AbIxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIC MOPOJIBI, MOJE3HBIE
UCKOTIaeMbI€, TOIUTMBO, BOJTHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XMMHYeCKas peakuus

Ilepnonmueckuit 3akoH. Ilepnogmyeckas cucremMa XuMHU4YecKux diaeMeHToB 1.
MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus, KAIBIUSA U UX COCTUHEHUN B COOTBETCTBUH
C MOJIOXKEHUEM DJIEMEHTOB B lleproandeckoi cucTteMe U CTpPOEHHEM X aTOMOB.

Crpoenue BeniecTBa: BUJIbl XUMHUYECKON CBSI3U. THIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOWCTB BEHIECTBA OT THIIA KPUCTALIMYECKOW PEMETKH W BUAA
XUMUYECKOU CBSA3H.

Knaccupukanus W HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCAIINXCS K PAa3IMYHBIM KJIACCAM HEOPTaHUYECKUX COCTUHEHUM,
IEHETUYECKas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanms XUMHUECKMX peakIuid 1O  pa3jIMYHbIM  [pU3HAKaM (10
YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3((eKTy, 1o
U3MEHEHHUIO CTENEHEH OKUCICHUS XHMHMUYECKHUX OJJIEMEHTOB, MO OOpaTHMMOCTH, IO
YYAaCTHIO KaTajau3aTropa). DK30- U SHIAOTEPMUYECKHE PEAKUUHU, TEPMOXUMHUUYECKUE
YPaBHECHMUS.

[lonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsitue 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOrE€HHBIX U TEeTEPOreHHBIX
peakuusx. Ilonstue o karamuse. [loHstne o0 xmmuyeckom paBHOBecuU. DaKTOPHI,
BIIMSAIOLIME HA CKOPOCTh XUMUYECKOW PEAKIIUU U MOJ0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakiuuu. COCTaBIEHHE YPaBHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUHN C UCTIOJIBb30BAHUEM METO/Ia AIEKTPOHHOTO OallaHca.

Teopust 3NEKTPOIIUTHUYECKON AUCCOIMALMU. JEKTPOJHUTBI U HEDJIEKTPOJIUTHI.
Katnonel, aHmoHbl. MexaHuW3M IUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BUAAMU
XuMu4eckoi cBsizu. CteneHp Auccouranuu. CUilbHbIE U C1a0bIe 3JIEKTPOJIUTHI.

Peakiuu moHHOrO OOMEHa. YCIOBUS MPOTEKAHUS PEAKIMHA HMOHHOTO OOMEHa,
MOJIHBIE M COKPAIIEHHBIE NOHHBIE ypaBHEHHUS peakinii. CBOMCTBA KUCIOT, OCHOBaHUM U
COJIEM B CBETE MPEACTABICHUN 00 3JIEKTPOJUTHYECKON nuccounanuu. KauecTBeHHbIE
peakuuu Ha HOHBL. [IoHsATHE O TUAPOIU3E COTEN.
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Xumuueckutl IKCnepuMeHm.:

03HAKOMJICHUE C MOJCIISIMU KPUCTALTUICCKUX PEMIETOK HEOPTAHUUECKUX BEIECTB
— METaJJIOB M HeMeTauioB (rpaduTa U aiamasa), CJI0KHBIX BEIIECTB (XJIOpUIa HATPHS),
WCCJICIOBAHUE 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOW pEakIuu OT BO3ACHCTBUS
pa3iauuHbBIX (HaKTOPOB, HCCIEIOBAaHHE SJICKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB,
mporecca JUCCOIMAIMUA KUCIIOT, MEN0Ye U coei (BO3MOKHO MCIOJB30BaHUE BUIICO
MaTepHayioB), TPOBEJACHHE OIBITOB, MILTIOCTPUPYIONIMX MPU3HAKU MTPOTCKAHUS PEaKIIUi
MOHHOTO 0OMeHa (0Opa3oBaHHE OcajKa, BBIACICHUE Ta3a, 00pPa30BaHKUE BOJIBI), OTIHITOB,
WLTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peaKiuii (ropeHue,
peakuu Pa3I0KEHUsS, COCTUHEHHUS), Ppaclo3HABAHWE HEOPTaHWYECKUX BEIIECTB C
MOMOIIbIO KAYECTBEHHBIX PEaKIUii Ha HOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/ad.

HemeTtanbl U UX coeMHEHUsI

O6mas xapakTeprucTuka raaoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTePHBIE
cterneHu okucieHus. CTpoeHne u GuU3nvIecKre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB.
XUMHUYECKHE CBOMCTBa Ha TMpuMepe xJjopa (B3aMMOJIEWCTBHE C MeETalllaMH,
HEMETaJUIaMH, 1eiaoyaMu). XnopooaopoA. ColsiHasi KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NoJIlyueHue, IpuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPOJa Ha OPraHU3M YeJIOBEKa.
Bakneiiime XJIOpUIbI M X HaXOX/IEHUE B IPUPO/IE.

Oo1as xapakrepuctuka 351eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA IMPOCTHIX
BEIIECTB — KHCIOPOAa U Cepbl. AJUIOTPOMHBIE MOAU(PUKAINN KHCIOPOAa U CEphL.

Xumuyeckue cBoicTBa cepbl. CepoBOIOPOA, CTPOCHUE, PU3NUECKUE U XUMHUUYECKHE
cBoiicTBa. OKCHUIBI CEPhl KaK MPEACTABUTENN KUCIOTHBIX OKCcHUIIOB. CepHasi KUCIOTa,
du3nuecKkue U XMMHYECKUE CBOMCTBa (00IIME KaK MpeACTaBUTENs Kilacca KUCIOT U
cnerupuyeckne). XuMUYECKUE PEaKIInH, JIEXKAIIHEe B OCHOBE MPOMBIIIJIEHHOTO cr1oco0a
MOJy4YEHUsI CEpHOM KUCIOTHI. [IpuMenenne cepHoil kucnotsl. Cojii CEPHON KUCIOTHI,
KayeCTBeHHAsl peakuus Ha cynbdar-uoH. HaxoxneHwe cepel W €€ COCTUHEHHIA
B IpHUpojae. XUMHUYECKOE 3arpsi3HEHUE OKPYXKArollel Cpeibl COCTUHEHHUSIMH Cephbl
(KUCTOTHBIC OXKIH, 3aTPSA3HEHHE BO3/IyXa U BOJIOEMOB), CITOCOOBI €T0 MPE0TBPAIIICHUS.
OO6mmast xapakTepucTika nemMeHToB VA-rpynmsl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIC CTETICHH OKUCIICHHS. A30T, pacClipOCTpaHeHUE B IPUPOJE, PU3NIECKHIE U
XUMHUYECKHEe CBoiicTBa. KpyroBopoT asora B mpupoje. AMMHUak, ero (Gpu3ndeckue u
XUMHUYECKHE CBOMCTBA, MojayueHue u nmpumeHeHue. Comn amMMoHHS, UX (pusnyeckue
U XUMHYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha HOHbI aMMOHUSI.
A3OoTHas KHCIOTa, €€ MmojyueHue, (U3NYecKue U XUMUYECKHue CBOMCTBa (0OIIMe Kak
IpeICTaBUTEINS Kilacca KUCIOT U criennduyeckue). Mcnonb30Banne HUTPATOB U CONel
aMMOHMSIT B KAaueCTBE MHUHEPAIbHBIX YAOOpeHHid. XHUMHUYECKOE 3arpsa3HEHHE
OKpY>KaroIlen cpesibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3AyXa,
no4Bkl U BoJoEMOB). Docdop, amnorponHbie Moaudukanuu docdopa, uznueckue u
xumudeckue cpoiictBa. Oxcun ¢ocdopa (V) um dochopHas kuciora, (pusmdeckue
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U XUMHUYECKHE CBOWCTBa, TmomydeHue. Vcnomp3oBanme ¢dochatoB B KadyecTBe
MUHEpaIbHBIX YJI0OpEHUH.

O6mas xapakTepucTuka 31eMeHToB [V A-rpynmbsl. OcOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTEMEHW  OKUCICHHUA. YTIEpoJ, aJJIOTPONHbIE  MOAU(PUKALINH,
pacrpocTpaHeHue B Mpupoje, (U3MYECKHE W XUMHUYECKHE CBOWCTBA. AJICOpOIUS.
KpyroBopot yriepoaa B npupojie. OKCuabl yriepoaa, X Gu3nuecKue U XUMUUYECKUE
CBOICTBA, JCHCTBUE HA KUBBIC OPTaHU3MEI, TIOJYICHUE W TIPUMEHEHHE. JKOJIOTHICCKUE
npoOseMbl, CBsi3aHHbIE ¢ okcuaoM yriiepoaa (IV), runoresa rio0asbHOTO MOTEIUICHUS
KJIMMaTta, MApHUKOBBIA 3PdeKT. YronbHas KUCIOTa U €€ colM, uX (U3HYECKUEe U
XUMHUYECKHE CBOMCTBA, OJIyueHre U npuMeHeHue. KauecTBeHHast peakiys Ha KapOOHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIIIIEHHOCTH U CETLCKOM
XO35UCTBE.

[TepBoHavyasIbHBIE TIOHATHS 00 OPTaHMYECKHX BEIIECTBAX KaK O COCTUHEHHUSIX
yriepojia (MeTaH, 3TaH, HTWIEH, alleTUJICH, 9TaHOJ, TJIMIIEPUH, YKCYCHAas KHCIIOTa).
[IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB (YTOJIb, MPUPOIHBIN Ta3, HEDTH), IPOTYKTHI KX
nepepaboTKyu (OCH3UH), UX POJIb B OBITY U IPOMBIIIICHHOCTH. [1oHATHE 0 OMOIOTrHYECKH
BaKHBIX BEIECTBAX: YXKUpaX, OejlKax, yriieBoJax — U HUX POJIM B KU3HU YEJIOBEKa.
MarepuanbHOe €TUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHECHUIA.

Kpemnwnii, ero ¢pusnveckne U XMMUYECKHE CBOMCTBA, MOJyYCHUE U MPUMEHEHHE.
Coenunenust kpemHusi B npupoje. Oo6mue npeacraBiaeHus o0 oxkcunae kpemuus (IV) u
KpeMHueBoi kucnore. CUITUKATHI, UX HCIOJIb30BaHHWE B OBITY, B MPOMBIIIICHHOCTH.
Baxueiiime cTpouTenbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. [IpoGiembl 6€30macHOro0 MCIMOJIb30BAaHUSI CTPOUTEIBHBIX MATEPUAJIOB B
ITOBCEHEBHOM KU3HU.

Xumuueckuu 3KCnepumMenm:

M3y4yeHHE O00pa3lloB HEOPraHWYECKUX BEIECTB, CBONCTB COJSHON KHUCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-WOHBI U HAONIOJEHHUE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpaXkaroue (pU3ndeckre U XMMUYECKHNEe CBOMCTBA TaJIOTEHOB U
UX COEIMHEHHH (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPUAIOB), O3HAKOMJIEHHE C
oOpa3namMu XJOpUAOB (TaJOreHUI0B), O3HAKOMJIEHHE ¢ oOpa3laMu cepbl U €€
COEJIMHEHUSMH (BO3MOXHO MCIOJIb30BAaHUE BHIEOMATEPHANIOB), HAOIIOJEHUE Mpoliecca
OoOyTJIMBaHMS caxapa MoJl IeWCTBUEM KOHLIEHTPUPOBAHHOW CEPHON KUCIOTHI, U3yUEHUE
XUMUYECKUX CBOMCTB pa30aBIEHHON CEpPHOW KHUCIOTHI, MPOBEJICHHWE KadeCTBECHHOU
peakuuu Ha cyiab(haT-uOH U HAOIIOJEHUE MPU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHUE C
dbu3ndeckuMu  CBOWMCTBaMHM  a3oTa, ¢Gochopa W UX COeOUHEHUU (BO3MOKHO
UCIIOJIb30BAaHUE BUAEOMATEpPUAIOB), 00Opa3liaMH a30THBIX U (POCPOPHBIX YIOOpEHUN,
noJiydeHue, coOMpaHue, pacrno3HaBaHWE M U3Y4YEHHE CBOMCTB aMMHUaKa, MPOBEICHUE
KayeCTBEHHBIX pEaKlUUi HAa MOH aMMOHUSA U (ocaT-MOH U H3yUEHUE NPU3HAKOB HX
MIPOTEKAHMS, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHCJIOTBI C MEABIO
(BO3MO>XHO MCHOJB30BAHUE BUIECOMATEPHAIIOB), U3YUYEHUE MOJEIEH KPUCTAJUIMYECKUX
peméTrok anmasa, rpadura, dyiepeHa, O3HAKOMJICHHE C TPOIECCOM aICcopOIHH
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PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTMBOrasa,
NOJlyuYeHUE, COOMpaHHUE, paclO3HABAHME U W3yUYEHUE CBOWCTB YIJIEKUCIOrO Tasa,
IPOBEJCHUE KAYECTBEHHBIX pEaklUuil Ha KapOOHAaT U CUJIMKAT-UOHBI U H3yUEHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMJICHME C  MNPOAYKUMEHW  CHJIMKATHOU
IIPOMBILJICHHOCTH, PEUICHUE OHKCICPUMEHTAIBHBIX 3a1ay Mo TeMme «Baxuenmue
HEMETAJUIbI U UX COCTUHEHUSY.

MeTaJiibl M HX COeIMHEHUSA
OO6mmast XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUM HX
nojoxeHus B Ilepuonnueckoit cucreMe xumudeckux aneMeHToB .M. MenneneeBa u
cTpoeHusi atoMoB. CTpoeHHe MeTauioB. Merajuinueckas CBA3b M METaJuIM4ecKas
KpUCTAJUIMYECKasi PEMIETKA. OJEKTPOXUMUYECKUNA PSAA  HAOpPSHKEHWM  METaJIOB.
du3znvecKre 1 XMMUYECKUE CBOMCTBA MeTaJTIOB. OO011I1e CITIOCOOBI MOTYyYSHUSI METAJLIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBbl
(cranp, 4yryH, JIOpaTIOMUAHUN, OpOH3a) U UX PUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[[lenounple MeTawibl: TOJNOXKEHHE B llepmoanmyeckor cuUCTEME XHUMUYECKHUX
anemeHtoB J[.MI. MeHneneeBa, CTpOeHHE HMX aTOMOB, HAXOXJICHUE B IPUPOJE.
®duznyeckue W XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpus W Kanus). Okcuuabl u
TUAPOKCHUABI HATPUS U Kaiusl. [[puMeHeHne menouHbIX METAIVIOB U UX COCAUHEHUN.

[I{erouyHO3€MENBbHBIE METAIIIIBI MATHUW M KaJbLM: TIOJI0XKeHNE B [lepuoanueckon
cucTeMe XuMu4eckux 3iemeHnToB .M. MenaeneeBa, CTpo€HHE UX ATOMOB, HAXOXK/JICHUE
B npupoje. OPuU3nyeckne U XMMHUYECKUE CBOMCTBAa MarHus W Kainplusd. Baxneunmmue
COCIMHEHUs KaJblUs (OKCHM, THUAPOKCHA, coyu). JKECTKOCTH BOJBI M CIOCOOBI €&
YCTpPaHEHHS.

AmomuHnii: nonoxenue B [lepuoanueckoii cucreme XuMuaeckux 3yemMeHToB J[.1.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXJICHUE B mpupoje. Ouznueckue u XUMHUYECKUE
CBOMCTBa atOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHUJIA U TUJPOKCHIA ATFOMUHUSI.

Kenezo: nomoxenne B Ilepronnyeckoil cucreme XuMuUudeckux siaemeHToB JI.U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJICHUE B mpupojae. Ouzndeckue U XUMUYECKUE
cBoMcTBa kene3a. Okcuapl, rupokcubl U conu xene3a (II) u xenesa (I11), ux cocras,
CBOMCTBA U MOJYYEHHUE.

Xumuueckuii SKCnepumMenm:

O3HAaKOMJICHHE C 00pa3IlaMu METAJJIOB M CIJIaBOB, MX (M3HUYECKUMHU CBOMCTBAMH,
U3YYEHUE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HMCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), 0OCOOEHHOCTEH B3aMMOJICHCTBUSI OKCHIA KAJIBIUS U HATPUS C BOAOU
(BO3MOYKHO HCIIOJIB30BaHUE BUACOMATEPUAIIOB), UCCIIEAOBAHNE CBOMCTB KECTKOM BOJIHI,
MpoIlecca TOPEHUs Kele3a B KUCI0po/ie (BOZMOKHO UCIIOIb30BAHUE BUIEOMATEPUATIOB),
MPU3HAKOB MIPOTEKAHUS KAUYECTBEHHBIX PEAKIMi HA MOHBI (MArHUsl, KaJIbIUs, AIIOMUHMUS,
nuuka, xkeneza (II) u xenesa (I1I), menu (II), HaOmroOAEeHWE M ONMKMCaHUE MPOIECCOB
OKpalIMBaHUS TJIAMEHU MOHAMH HATPHs, Kalus U Kalablys (BO3MOXKHO HCIOJIb30BaHHE
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BUJICOMATEPHUAIIOB), MCCIIeNOBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHHS U
TUAPOKCHUIIA ITMHKA, PEIICHHWE JKCIIEPUMEHTAJIBHBIX 3amad 1Mo Teme «BaxHuelmme
METaJUIBl M UX COCTUHEHUS.

Xumus 4 OKpYsKawlas cpeaa

BemecTtBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeloBeKa. be3omacHoe
WCIIOJB30BaHUE BEIIECTB M XMUMHUYECKUX peakuuidi B ObiTy. IlepBas momomnb mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpY’Kalllel cpeabl (MpenenbHas JIomycTHUMas
KoHIeHTparusi BenlecTB (nanee — IIJIK). Ponb Xxumum B penieHUHd 3KOJIOTHYECKHUX
pooJIeM.

Xumuueckuii sKcnepumenm:
u3yueHue oOpas3IoB MaTepuaioB (CTEKJIO, CIUIABbl METaJUIOB, IOJUMEPHBIC
MaTepuasbl).

Mesicnpeomemuvie ca3u

Peanuzanuss MeXNpeaMETHBIX CBA3€H MNpU HU3YYEHUHM XUMHUM B 9 Kiacce
OCYIIIECTBIISICTCS Yepe3 UCITOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATUMN, SBISIIONIMXCS CHUCTEMHBIMHU JUISI OTJAENBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TCOPHS,
aHanu3, CHHTE3, KiacCU(UKAIMs, TMePUOAUIYHOCTh, HAOIIOIEHUE, HKCIICPUMEHT,
MOJICTUPOBAHUE, M3MEPEHHE, MOJICIb, SBJIICHHE, TMApPHUKOBBIA AP EKT, TEXHOJIOTHS,
MaTepuasbl.

®dusuka: martepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, WMOH, HYKJIHJ], WU30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJICKTPUICCKUN 3apsl, MPOBOAHUKHU, TOTYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTODTIEMEHT, BELIECTBO, T€NI0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa,
ra3, pacTBOp, PacTBOPUMOCTh, KpHUCTA/UTMUECKas pemeETKa, CIUIaBbl, (Qu3ndeckue
BEITUYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IbI,
CounHre.

buonorusa: ¢dortocunTe3, apixanue, Ouochepa, SKOCUCTEMa, MHUHEPAIbHBIE
yAOOPEHHS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE MOPOJILI, IMOJE3HBIC
HCKOIIaeMbIE, TOTLJIMBO, BOJIHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 XUMHUHAN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHHUS IIPOrPaMMbI OCHOBHOI'O OOILEro 00pa30BaHuUs
JOCTUTAIOTCS B XOJI¢ OOYYCHHS XHMHU B CIWHCTBE YYEeOHOW M BOCIHTATCIIHHOM
JCATCIIBHOCTH B COOTBETCTBHH C TPAAMIIMOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMU U
JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMH, IPUHATHIMU B OOIIIECTBE MPaBUIaMH U HOpMaMHt
MIOBEJICHUS M CITOCOOCTBYIOT IIPOIECCaM CaMOTIO3HAHHUS, CAMOPA3BUTHS M COIIMAITU3AIIAN
oOyJaronuxcs.

JIMYHOCTHBIE PE3yJIbTaThI OTpaXkaroT TOTOBHOCTD 00yJaromuxcs
PYKOBOJICTBOBAThCS CUCTEMOM IMO3MTHBHBIX IIEHHOCTHBIX OPHECHTALMN M PacCIIUPCHHE
OIIBITA JCATCIBPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMA:

LIEHHOCTHOTO OTHOUIEHUS] K OTE€YECTBEHHOMY KYJbTYpPHOMY, HUCTOPUUYECKOMY H
HAay4YHOMY HaCJEAMI0, IOHUMaHUs 3HaY€HUsI XUMUYECKOM HAYKH B )KM3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BIaAETh JOCTOBEpHOM uHpopManuell o0 MeperoBbIX
JOCTHXKEHUSIX U OTKPBITHUSIX MUPOBOW M OTE€YECTBEHHON XWMHH, 3aUHTEPECOBAHHOCTHU
B Hay4HbIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpa’kIaHCKOro0 BOCTIMTAHHUSA:

IPEICTABIICHNS O COLMAIBHBIX HOPMaX U MPaBUJIAX MEKINYHOCTHBIX OTHOILIEHHUI B
KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJE3HOM, yueOHO-
WCCJIEIOBATENBCKOW, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTHM  MpPU  BBINOJIHEHUM  Y4YEOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBINOJHEHNN XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX
IIPOEKTOB, CTPEMJIEHMS K B3aMMOIIOHMMAHHMIO M B3aMMOIIOMOIIM B IPOLECCE ITOU
y4eOHOH JesTeIbHOCTH, TOTOBHOCTU OLIEHUWBATH CBOE MOBEICHHME M MOCTYINKH CBOMX
TOBapMIe C MO3WLMK HPABCTBEHHBIX W IPABOBBIX HOPM C YYETOM OCO3HaHHUS
MOCJIEACTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMA:

MHUPOBO33PEHYECKHE TMPEICTaBICHUS O BEIIECTBE W XUMHYECKOW pEeakIvy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIOLINE OCHOBY
JUTS TIOHMMAaHMs CYIIIHOCTH HAy4HOW KapTHHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPO/IBI, B3aUMOCBSI3SX YEJIOBEKA C MPUPOAHON CpeAo, O
POJIM XUMUU B TIO3HAHUU ITHX 3aKOHOMEPHOCTENH;

MI03HaBaTEIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA MOy4YeHUE HOBBIX 3HAHUH 110 XMMHH,
HEOOXOUMbIE 7151 O0BSICHEHHS HA0II01aeMbIX MIPOLIECCOB U SIBJICHHI, TO3HABATEIBLHOM,
MH(POPMALIMOHHOM U YNTATENBCKON KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHOM
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paboThI ¢ yUeOHBIMHU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOU, JOCTYITHBIMH TEXHUUECKUMU
cpelcTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpPEC K 00YUCHUIO U O3HAHUIO, TI0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTD
K caM000pa30BaHUIO, TPOEKTHOMN U MCCIIEI0BATENIbCKON NEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIEHHOCTH U YPOBHS OOYYEHHUS B TaJIbHEUIIIEM;

4) popmupoBaHus KYJbTYPbI 310POBbS:

OCO3HaHMWE IIEHHOCTH >KW3HHU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 37I0POBBIN 00pa3 KU3HHU, OCO3HAHUE MOCIEACTBUN U HEMPUSTUE BPEIHBIX
NpUBBIYEK (YMOTPEOJICHUS]  aJKOroJisi, HAPKOTHUKOB, KYypeHHs), HEO0OXOAUMOCTH
coOoieHns MpaBuil O€30MacCHOCTH MpU OOpalleHWH C XUMHUYECKHMMH BEIIECTBAMHU
B OBITY U pEAIbHOM KU3HU;

S) TPy10BOI0 BOCIIUTAHMS

MHTEpPEC K MPAKTUYECKOMY HM3YyYEHHIO Ipodeccuii U Tpylda pas3IudyHOro poja,
YBAKEHHUE K TPYAY U PE3yJbTaTaM TPYAOBOU IEATEIIBHOCTH, B TOM YHCIIE Ha OCHOBE
IPUMEHEHHUS MPEJIMETHBIX 3HAHUNA 10 XMMHH, OCO3HAHHBIA BHIOOP HMHIMBUIYaJbHOU
TPAaEKTOPUHM MPOAOLKEHHS 00pa3oBaHUsA € YYETOM JIMYHOCTHBIX WHTEPECOB H
CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHENIHON
npo(heCcCUOHATIBHON NIEATEIbHOCTH W Pa3BUTHUA HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh
aJanTHPOBATHCA B MPOPECCUOHANTBHOU CPEJIE;

6) PK0JIOTHYeCKOr0 BOCIIUTAHHS

AKOJIOTUYECKHU LIENECO00pa3HOEe OTHOUIEHUE K MPUPOJE KAK MCTOUYHUKY KHU3HU Ha
3emiie, OCHOBE €€ CYILECTBOBAHMS, IOHMMAHHUE LIEHHOCTU 3JI0POBOrO U 0OE€30MacHOI0
oOpa3a JKHU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (u3ndeckoMmy u
NICUXUYECKOMY 3J0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIIOJIEHUS MpaBuil O€3011acHOTO
NOBEAEHUS MpU paboTe C BEIIECTBAMH, a TAKKE B CUTYaLUSIX, YTPOXKAIOIIMX 3J0OPOBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH TPUMEHSATH 3HAHWS, TOJyYaeMble TPH W3YUYECHUU XUMHH, IS
pelieHus 3a7ad, CBSA3AHHBIX C OKPYJKAIOLIEW NPUPOJHOW CpPENOM, ISl IOBBILICHUS
YPOBHSI SKOJIOTUYECKOMN KYJIbTYpbl, OCO3HAHUSA TJI00ATILHOTO XapaKkTepa 3KOJOTUYECKUX
npobyieM W MmyTell MX peUIeHHs] IMOCPEICTBOM METOJOB XHWMHUHU, 3KOJOTHYECKOTO
MBIIIUICHUSI, YMEHHSI PYKOBOJICTBOBAThCS UM B TMO3HABATEIbHONW, KOMMYHUKATUBHOU U
COLMAJIBHOMN ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METANpPEIMETHBIX  PE3YJIbTAaTOB BBIICNISIIOT  3HAYKUMBbIE
Ut POPMUPOBAHUSI MUPOBO33PEHHS OOIICHAYYHbIE IOHATUS (3aKOH, TEOPHUs, IPUHIIMII,
TUNoTe3a, PaxT, CucTeEMa, MPOLECC, SKCIIEPUMEHT U APYTOE.), KOTOPHIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHbIX YUEOHBIX MPEAMETAX U MO3BOJSIOT Ha OCHOBE 3HAHUM U3 3THUX
npeaMeToB (OpPMHUPOBATH NPEACTABICHHE O LEJTOCTHON HAy4YHOW KapTHHE MHPAa,
U YHUBEpCAJIbHbIE Y4yeOHble JelcTBUs (IIO3HABaTENIbHbIE, KOMMYHHUKAaTUBHBIC,
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PETYJISTUBHBIE), KOTOPBIE o0ecreunBaroT dbopmupoBanue TOTOBHOCTH
K CAMOCTOSITEIbBHOMY IIJIJAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOH 1E€ATEIbHOCTH.

Ilo3HaBaTeibHbIC YHUBEpPCAJbHbIE Y4eOHbIe NeCTBUS
ba3oBble JJoruueckue 1elcTBUA:

YMEHHUS HUCHOJIb30BaTh MPUEMBI JJOTMYECKOTO MBIIUIEHUS NP OCBOCHUU 3HAHUWN:
pPacKpbIBaTh CMBICT XUMHUYECKUX MOHSITUH (BBIAEHATh HUX XapaKTEpHbIC MPU3HAKH,
yCTaHaBJIMBATh B3aMMOCBS3b C JIPYTUMH TOHSTHSAMH), HUCMOJIb30BaTh IOHATHUS IS
OOBSICHEHUS OTACIBHBIX (PAKTOB W SBICHWMW, BHIOMpPATh OCHOBAHUS W KPUTEPHH IS
KJIacCU(PUKAIIMU XUMHYECKUX BEIIECTB M XHUMHYCCKUX peaKIuid, yCTaHaBJIMBATh
MPUYUHHO-CJICJCTBEHHBIEC CBSI3M MEXKIYy OOBEKTAMHU H3YUYEHUS, CTPOUTH JIOTHUYECKHE
paccyxaeHuss (MHAYKTUBHBIC, JACAYKTHUBHBIC, IO aHAJOTHH), JejaTh BBIBOABI H
3aKJIFOYCHUS

YMEHHE TIPUMEHSITh B TpollecCe TO3HAHUS MOHATUSA (NPEIMETHBIE W
METanpeIMETHbIC), CHMBOJMYCCKHE (3HAKOBBIE) MOJECIH, HCIIOJIb3yeMble B XHMHH,
peoOpa3oBbIBATh IIMPOKO MPHUMEHSEMBIC B XHMHUHM MOJCIBbHBIC IPEACTaBICHUS —
XUMHUUYECKUH 3HAK (CUMBOJI DJIEMEHTA), XUMHUUYECKasi popMysia U ypaBHEHUE XUMUYECKON
peakIuyu — MPU PEIICHUH y4eOHO-TI03HABATENIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUI BBISIBJISITh U XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU H3Y4a€MbIX
O0OBEKTOB — XHMHYECKHUX BEIICCTB M XUMHYECKHX PEAKIHH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, NPUYMHHO-CJICACTBEHHBIE CBSI3M W IPOTUBOPEYUS B H3YyHaCMbIX
rpoueccax v sIBICHUSX.

Bba3zoBble ucciie10BaTe/IbCKUE ACHCTBUSL:

YMEHUE HCIOJb30BaTh IIOCTABJIECHHBIE BONPOCHI B KAayeCTBE HHCTPYMEHTa
MO3HAHHUA, @ TAaKK€ B KayeCTBE OCHOBBI JUJISi (DOPMHUPOBAHMS TMIIOTE3BI MO MPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHMIA;

NpUOOpETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3alMd M  MPOBEIAECHUIO
YUYEHUYECKUX SKCIIEPUMEHTOB, yMEHHE HA0II0AaTh 32 XOJI0OM IPOIECcCa, CAMOCTOSITEILHO
MPOTHO3UPOBATH €ro pe3yJbTat, (HOpMYJIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3YJIbTaTaM
IIPOBEIEHHOIO OMbITA, UCCIIEN0BAHUS, COCTABIISITh OTUET O MPOJEIAHHOMN padoTe.

Patora ¢ undopmanueii:

yMEHHE BBIOUPATh, AHATU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMALIMIO PA3TUYHBIX
BUJIOB U (OpM TpeACTaBICHHS], TMOTYyYaeMyl0 W3 pPa3HbIX HMCTOYHUKOB (HAYy4HO-
MOMYJISIpHAsl JTUTEpaTypa XUMHUUECKOTO COJEP>KaHUS, CIPABOYHBIC MOCOOUS, peCypChl
NHTepHeTa), KpPUTUYECKH  OIICHUBATh MPOTUBOPEYMBYIO U  HEJOCTOBEPHYIO
nH(OPMAIIHNIO;

yMEHUE MPUMEHSTH pa3IMYHble METOAbl W 3alpochl MpPU TOHCKE U OTOOpe
uH(OpPMAIMU U COOTBETCTBYIOIIMX TAHHBIX, HEOOXOAUMBIX /ISl BHIOJTHEHUS YYEOHBIX U
MO3HABATENIbHBIX 3a/1ad OMNpPEJENEHHOrO0 THUIA, NPUOOpETeHHE OmbiTa B 00JaCTH
WCIIOJIB30BaHUS ~ WH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM,  OBJIAJICHHUE
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KyJIbTYpOI aKTUBHOTO MCIIOJIb30BAHMSI PA3TMYHBIX IOMCKOBBIX CHCTEM, CAMOCTOSI TEITHLHO
BEIOMPATh ONTUMAIBHYIO (GOpMY TpEncTaBlIeHUS HHPOPMAUA W HWILTFOCTPUPOBATH
perraemMbie 3a1a91 HECIIOKHBIMU CXEMaMH, TUarpaMMamMu, IpyruMu popMaMu rpaduku
1 UX KOMOMHAIUSIMH;

yMEHUE HCIIONB30BaTh M  aHAJIM3UPOBaThL B  TIpolecce  Y4YCOHOW W
UCCJICIOBATEIILCKOW JICSITCIIBHOCTH HMH(POPMAIMIO O BIUSHUHA TPOMBIILICHHOCTH,
CEJIbCKOTO XO35HCTBA ¥ TPAHCTIOPTA HA COCTOSTHUE OKPYXKAIOIIEH TPUPOTHOU CPEIbI.

KomMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE AeMCTBUS:

yMEHHUE 33JlaBaTh BOMPOCHI (B X0/€ nuajnora W (WiM) JUCKYCCHUHU) TIO CYLIECTBY
o0cyx1aeMoi TeMbl, POPMYyIMPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS
MPEIOKEHHOMN 3a]1a4H;

MPUOOPETECHUE OIBITa MPE3CHTAIIMM PE3YIhTATOB BBIMTOJHCHUS XUMHUYECKOTO
sKcrepuMeHTa (J1abopaTOPHOTO OIbITa, J1aOOPATOPHOM pabOThl MO MCCIEAOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH TIO3HABATEIBLHON U
UCCIIEIOBATENECKON JIEATEIHHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
y4éTa OOIIMX MHTEPECOB U COTrJIAaCOBaHUS MO3UIUN (0OCYyXkAeHUS, OOMEH MHEHUSIMU,
«MO3TOBBIE TITYPMbI», KOOPJAUHAIINS COBMECTHBIX JIEHCTBHM, ONPEeICHUE KPUTEPUCB
IO OIIEHKE Ka4eCTBa BHITIOJHEHHON pabOThI U IPYTHE);

PeryasiTuBHbIC YHHBEpPCAJbHbIE Y4eOHbIC NeHCTBUA:

YMEHHUE CaMOCTOSITEIbHO ONPENENATh LEIU JEATEIbHOCTH, IUIAaHHUPOBATD,
OCYIIECTBJISAITh, KOHTPOJMPOBATH M TIPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaATh Hambosiee A(PPeKTUBHBIC CIMOCOOBI pEIICHHS Yy4YeOHBIX U
MO3HABATENbHBIX  3aJ]a4, CaMOCTOSITEJIbHO COCTAaBJISATh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIM aJTOPUTM JIEMCTBUIM MPU BBINOJHEHUU 3aJaHUN C YYETOM IOITYUCHUS
HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTaX — BEIMIECTBAX M PEAKIHIX, OICHUBATH
COOTBETCTBHE IOJYYEHHOTO pe3yJibTaTa 3asBICHHON €M, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEjiaracMbl€ B YCIOBUHU 3aJaHUM.

IHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yNbTaTOB MO OCBOCHHUIO 00S3aTENILHOTO COJEPKaHUS,
YCTaHOBJICHHOTO JaHHOW (henepanbHON pabodeil mporpaMMon, BBIIEISIOT: OCBOCHHBIC
0Oy4JaronMMUCs HAyYHBIC 3HAHWSA, YMECHHS M CIIOCOOBI JEHCTBUH, crienn(uaecKue s
IPEeIMETHOM 0071aCTH « XUMHSD, BUIBI ISATEITHPHOCTH TI0 TMOTYYCHHIO HOBOTO 3HAHMS, €TO
WHTEPIIPETAINN, TPEOOPa30BAHUI0 U MPUMEHECHUIO B Pa3IMYHBIX YYEOHBIX W HOBBIX
CUTYaIUsIX.

K konimy oOydenust B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00yYaIOIINXCSI YMEHUM:
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pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX [OHATHWA: aTOM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJIHASA U
HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTEIbHAsE aTOMHAash M MOJEKYJIsIpHAas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASL Macca, MaccoBas J10JIsI XMMUYECKOT0 JIEMEHTA
B COCIUMHEHUH, MOJSPHBIA 00bEM, OKCHJA, KHUCJIOTa, OCHOBaHHE, COJb,
AIIEKTPOOTPHUIIATEILHOCTh, CTETICHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peaKklMii: peaKuy COCINHEHUs, PEAKIIMH Pa3JIOKEHUS, PEaKIUU 3aMEILIECHUS, PEAKIINH
oOMEHa, HK30- U PHJIOTEPMHUUECKUE PEAKINH, TeIIOBON 3(pPekT peakuuu, sApo aToma,
AIIGKTPOHHBIN CJOW aTroma, aTOMHas OpOuTajb, paguyc aroMa, XUMHUYECKas CBS3b,
NOJISIpHAsE M HEINOJISIPHAsE KOBAJIECHTHAs CBS3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IIPOLIEHTHAs] KOHIIEHTPALIKsI) B paCTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHATH 3TU
MOHATHUS IIPU ONMCAHNUHU BEIIECTB U UX NPEBPALLECHUN;

UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUJISi COCTaBJIEHUS (DOpMyYJ BEIIECTB M
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIPE/IEIATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIICHb
OKHCIJIEHUSI 3JIEMEHTOB B OWHApHBIX COCAUHEHMSIX, NPUHAIJICKHOCTh BELIECTB K
ONMpENEeNEHHOMY KJIacCy COEQUHEHUH 1o (opMysiaM, BHUJI XUMHUYECKOH CBSI3U
(koBaJIeHTHAs! M HIOHHAsI) B HEOPTAHUUECKUX COCAMHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.M. MeHeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE NEPUOAUYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKHX DJJIEMEHTOB OT HUX
nosiokeHus: B llepuoguueckoil cucTeMe, 3aKOHOB COXPAaHEHHsS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YUEHUS, 3aKOHAa ABOTaapo;

ONUCHIBATh M XapaKTepu3oBaTh TabmuMuHylo Qopmy llepnonnyeckoil cuctembl
XUMHUYECKUX AJIEMEHTOB: Pa3jiuyarTh MOHATHS «IJIaBHAs moAarpynmna (A-rpymnma)» u
«mmobounas mnoarpynna (b-rpynma)», Maneie W OONbIIME TEPUOJBI, COOTHOCHTH
0003HauYeHusl, KOTOpble UMEIOTCs B Tabmuue «llepuonnyeckas cucteMa XUMUYECKUX
aneMeHToB [[.MI. MeHneneeBa» ¢ 4YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XUMHUYECKUX OJJIEMEHTOB (cocTaB W 3apsi sapa, oOllee YHCIO 3JICKTPOHOB H
pacrpeiefieHUe UX MO JIEKTPOHHBIM CIOSM);

KJIaCCU(PUIUPOBATh  XMUMHUYECKHE OJEMEHTHI, HEOPraHWYEeCKHUEe BEIIECTBa,
XUMHUYECKHE PEaKUuu (MO YMCIy U COCTaBY YYACTBYIOIIMX B PEAKIUMU BEIIECTB, I10
TeroBoMy b dexTy);

XapaKTepu30BaTh (OMUCKHIBATh) OOIIME XMMUYECKHE CBOICTBA BEIIECTB Pa3IMUHbIX
KJIACCOB,  MOATBEPKAasl  ONUCAHWE MPUMEpPAMHU  MOJIEKYJIAPHBIX  ypaBHEHHM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIA;

IPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCHMOCTH OT MX KQUECTBEHHOI'O COCTABA,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHUX NIPEBPALLECHHUNA B PA3JINYHBIX YCIOBHUSX;

BBIYMCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJIIDHYKO MAacChl BELIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMEeHTa 1Mo (opMyJie COSAUHEHUSI, MAaCCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOMN pPEAKINY;
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MPUMEHSTH OCHOBHBIE ONEPAIIMU MBICITUTENBHOMN AESTEILHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IIeHne, CHUCTeMaTH3allnIo, KIIAaCCU(PUKAILIUIO, BBIABICHHE MPUUYMHHO-
CJIEJICTBEHHBIX CBSI3€M — JIJI1 M3Y4YEHHUS CBOMCTB BEIIECTB MU XUMUYECKHX PEaKLHUM,
€CTECTBEHHO-HAYUYHbIC METO/bI TTO3HAHUS — HAOIIOCHUE, U3MEPEHHE, MOACIUPOBAHUE,
HKCIIEPUMEHT (pEasIbHbIN U MBICTICHHBIH );

CJIeIoBaTh TMpPaBWJIaM TIOJIb30BaHUS XMMUYECKOW TMOCyAOM U J1abopaTOpHBIM
o0Opy/lOBaHUEM, a TaKXKe NpaBUjaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIIUSIMU T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB MO MOJTYYEHUIO U
COOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJAa M KHUCIOpPOa), MHPUTOTOBIICHHUIO
PacTBOPOB C OMPEAECIEHHON MAaCCOBOM JOJIEN PAaCTBOPEHHOTO BEIIECTBA, IIJIAHUPOBATH U
MPOBOJAUTh XUMHUUYECKUE SKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMycC, peHOoI(TaIenH, METUIIOPAHK U IPYTHE).

K koHily oOyueHus B 9 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUI JIIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD,
IEKTPOOTPHULIATENIBHOCTD, CTENEHb OKHCIEHUS, XUMHUYECKas peaklus, XUMHYECKas
CBS3b, TEIUIOBOM 3(P(EKT peakiu, MOJb, MOJSPHBIM 00BEM, pacTBOpP, SJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTHYECKAs JIUCCOLMAIMs, pEaKIUM HOHHOrO OOMEHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HeOOpaTHUMbIE pEaKIHH,
OKHUCJIUTENIbHO-BOCCTAHOBUTENbHBIE PEAKI[UHU, OKUCIUTET, BOCCTAHOBUTENb, OKUCIEHUE
U BOCCTAHOBJICHHE, aIOTponusi, aMm(pOTEPHOCTh, XMMHUYECKasl CBI3b (KOBaJIEHTHa,
VOHHAs, METAIMYECKAsl), KPUCTAUINYECKAs PEIIETKA, KOPPO3Us METaUIOB, CIUIABBI,
CKOPOCTh XMMHMYECKOM peakuuu, MpeaenpbHo nonyctuMmas KoHueHtpamus [IJIK
BELIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHI U TPUMEHSATHITH
MOHSTHUS TIPU ONMCAHUHU BEILIECTB U UX MPEBPAILLCHUN;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHKY JJIsi COCTaBJIeHUS (OpPMYJ BEIIECTB U
YPABHEHUN XUMUUYECKHUX PEAKLINM;

OMpEeNeNsTh BaJEHTHOCTh M CTENEHb OKHUCJICHUS XHWMHYECKHX JJIEMEHTOB B
COEIMHEHHUSX Pa3IMYHOr0 COCTaBa, IPUHAIIEAKHOCTh BEIECTB K ONPEAEIEHHOMY KJ1accy
COelMHEeHUH 10 ((QopmysiaM, BUJ XHUMHYECKOM CBSI3M (KOBAJIEHTHAsl, MOHHAs,
METaJUINYecKasi) B HEOPraHWYECKUX COEIMHEHMSX, 3aps] HOHA [0 XHWMHYECKOU
dopMmyIie, XxapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHUYECKUX COEAMHEHUH, THI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA,;

packpeiBath  cmbicn  l[lepuoamueckoro  3axkona .M. MenneneeBa wu
JEMOHCTPUPOBATh €0 IOHMMaHUE: ONUCHIBaTh U XapaKTEpU30BaTh TAOIMUHYIO (opMy
[lepnonnueckoil CUCTEMBI XMMHMYECKMX DJJIEMEHTOB: DPa3jiu4aTh IIOHATHS «IJIABHAs
noarpynna (A-rpynma)» u «mobouyHas noarpymnmna (b-rpynma)», maneie u Gosblive
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MIEPHOJIbI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE UMEIOTCS B TIEPUOIUYECKON TaOIwHIle, C
YHUCJIOBBIMU XapPAaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, o0lee YUCio 3JIEKTPOHOB M paclpe/ieNieHUe UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSCHATH 0OIIHME 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JICMEHTOB U UX COSAMHEHUIN
B IIpeJieiax MabIX MEPUOO0B U IIABHBIX MOATPYIII C YYETOM CTPOEHUS UX aTOMOB;
KITaCCU(UIIUPOBATh ~ XMMHUYECKHE  JJIEMEHTHI, HEOPraHWYECKHWe  BEIIECTBA,
XUMUYECKHE peaknuu (M0 YUCITY W COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB,
10 TeTrIoBOMY 3G (DEKTY, IO UBMEHEHHIO CTETICHEW OKUCIICHUS! XUMUYECKHUX DJIEMEHTOB);
XapaKTepHU30BaTh (OMUCHIBATL) OOMKE M CIIEU(PUIECKUE XUMUYECKHE CBONCTBA
IIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasl OMMCAHKUE MTPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

COCTABJISITh YPABHEHMS JJICKTPOIUTHUECKOM HUCCOIMAIMU KHUCIOT, W04 U
COJICH, TIOJIHBIE W COKpalIEHHBbIC ypaBHEHHUS pPEAKIMd HMOHHOTO OOMEHa, ypaBHEHUS
peakInii, TOATBEPIKIAOIINX CYIECTBOBAHNE TCHETUUECKON CBSI3M MEXIY BEIICCTBAMU
Pa3IUYHBIX KIIACCOB,;

PacCKphIBaTh CYIIHOCTh OKUCINTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA MTOCPEACTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIUii;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOBMOKHOCTH
MPOTEKaHUSI XMMUYECKUX MPEBPAICHUI B PA3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJSPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO0 XMMHUYECKOTO dJIEMEHTa Mo (opMysie COCAMHEHHS, MACCOBYIO JOJIO
BEII[ECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI TIO YPABHEHUIO XUMUYECKOMN PEaKITNy;

coOno/IaTh TpaBujia TIOJb30BAaHUS XHUMHYECKOW TMOCyAoW W J1abOopaTOpPHBIM
o0opynoBaHMEM, a TakKe NpaBujia OOpalleHUsi C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJTYYEHUIO U
coOMpaHutio ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIMH, ITOATBEPIKIAIOIINE KAYSCTBEHHBI COCTaB pPa3IMYHBIX
BCII[ECTB: PACIO3HABATH OMBITHBIM NYTEM XJIOpHI-, OpOMHI-, HOAUA-, KapOoHaT-,
docdar-, cumukar-, cyabhar-, TMIPOKCUI-HOHBI, KATHOHBI aMMOHHUS ¥ HOHBI H3yYEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIIMH MBICTUTEIBHON JEATEILHOCTH — aHAIN3 U CHHTE3,
CpaBHEHHUE, OOOOIICHHWE, CHCTEMAaTH3allUi0, BBISBICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€M — I W3YyYEHHUs] CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHBIC METO/IbI TIO3HAHUS — HAOJIFOICHHE, U3MEPCHHE, MOJICTUPOBAHNE, SKCTICPUMEHT
(peanbHBIN 1 MBICJICHHBIN).
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TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TeM Conepxanue oOy4eHHs
/o 4acoB 00y4aromuxcs

y4e0HOTO MpeaMeTa

Pa3znen 1. HepBOHa‘laJILHLIe XUMHYCCKHEC NIOHATHUSA

1.1 | Xumug — BaxkHast 5
00y1acTh
€CTECTBO3HAHUS U
MPaAKTUYECKOU
eI TCILHOCTH

YCJIOBCKA

[Ipenmet xumun. Posib XuMUM B )KU3HU
YeioBeKka. XMMHUS B CHCTEME HayK.
Tena u BemecTBa. PU3NYSCKUE CBOMCTBA
BEIECTB. ATpEraTHOE COCTOSTHHEC
BemiecTB. [loHsATHE O METOMAX TTO3HAHUS
B XUMUHU. YNCTHIE BEIIECCTBA U CMECH.
CriocoOnI pa3iesIecHus] CMECEH.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCYI0M,

C MpaBujiaMu pabOTHI B TAOOPATOPUU U
nprueMaMu 00paIeHus ¢ Ta00paTOPHBIM
000pyI0BaHUEM.

dusnveckre CBOKMCTBa 00Pa3IOB
HEOPTaHMYECKHUX BEIISCTB — METAJIOB

1 HEMETAJIJIOB.

Crnioco0sI pazzienieHus cMeceit
(bunpTpOBaHKE, BRIIAPHBAHUE,
JTUCTHILISALINS, XpoMaTorpadus).

PackpbIBaTh CMBICII N3y4aeMbIX TOHATHH.
PackpbIBaTh pojib XUMHUU B IPUPO/IE U
YKA3HU YEIJIOBEKA, €€ CBS3b C IPYTUMHU
HayKaMH.

PaznuuaTh uncThIC BEIIECTBA U CMECH;
OJHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
Paznuyath Qpuzndeckrue 1 XuMU4eCcKue
SIBJICHMUSI.

CnenoBath aIropuTMaM UCIOJIb30BAHUS
SKCIEPUMEHTAIBHBIX METOJOB —
HaOJII0JICHUS U DKCIIEPUMEHTA.
HabromaTh 1 onmMchIBaTh 0OBEKTHI

MIPU TPOBEACHUU JEMOHCTPAIlUN U
J1a60paTOPHBIX OMBITOB MO U3YUYEHUIO
(U3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3JIeJICHUS] CMECEU BEIIECTB.
[IpoBOAUTE XUMUUYECKUH SKCTIEPUMEHT
NIpU pa3JeJeHnU cMecel (Ha mpumepe
OYMCTKHU IMOBAPEHHOM COJIN) B XOJI€
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Jlabopamophvie onvimeoi:

N3yuenue u onucanue Gu3nuecKux
CBOMCTB 00pa3I[0B HEOPraHUYECKUX
BELIECTB.

N3yuenue cnocoOoB pasjiesieHus cmecei
(C TOMOIIIbIO MATHUTA).

IIpakmuueckue pabomol:

Ne 1. TIpaBuiia paboTsl B 1abopaTtopuu U
npUEMBI 0OpalleHus ¢ 1a00paTOPHbIM
000pyIOBaHUEM.

No 2. Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU TIOBAPEHHOMW COJIN)

npakTUYecKor padoTsr Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY10H U 1TaOOpaTOpPHBIM
o0opyI0BaHUEM, a TAKKE TIPABUIIAM
oOpallleHusl ¢ XMMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLMEH

IIPU BBITIOJTHEHUH PAKTUYECKOU

paboter Ne 1.

BricTpanBath pa3BEpPHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha HHQpOpMAIUIO U3 YUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XuMuH

1.2.

Bemiectsa n
XUMHUYECKHUE
peakimu

15

ATOMBI U MOJIEKYJIBI. XUMHAYECKUE
aneMeHTbl. CHMBOJIBI XUMHAYECKUX
anemMeHTOoB. [IpocThie U cnoxHbIE
BEILIECTBA. ATOMHO-MOJIEKYJIIPHOE
y4EHHE.

Xumnueckas popmyna. BareHTHOCTH
aTOMOB XMMHUYECKUX 3JIEMEHTOB.
3aKOH OCTOSIHCTBA COCTABA BEIIECTB.
OTHOCUTENBHAS aTOMHAs Macca.
OTHOCHTENbHAS MOJIEKYJISIPHAs Macca.
MaccoBas 107151 XMMHYECKOTO 3JIEMEHTA
B COCJIMHECHUH.

OnpenensiTh NPU3HAKA XUMHUECKUX
peakiui, yCIoBUS UX MMPOTEKAHMUSL.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMHYECKUX SBIICHUH C TOYKHU 3PEHUS
aTOMHO-MOJIEKYJIIPHOTO yUEHHUSI.
KnaccudunupoBaTs XumMuueckue
peakiuu (10 YUCIIy U COCTaBYy
pearupyromux u 00pa3yronmxcs
BEIIIECTB).

Cocrapnsatb GopMysbl OMHAPHBIX
BEIIIECTB M0 BAJICHTHOCTHU U OTIPECTISTh
BaJIEHTHOCTb 110 ()OpMyJiaM BEUIECTB.
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KomnuectBo BemectBa. Mouns. Mossipaas
Macca. B3auMocCBs3b KOJIMUECTBA, MACChI
Y YKCia CTPYKTYPHBIX €AUHUIL BEILIECTBA.
Pacuértel o hopmysiaMm XUMHUYECKUX
COEIUHCHUM.

@uU3NYECKUE U XUMUYECKUE SIBIICHMUS.
Xumuyeckasi peakius u €€ mpu3HaKH.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMUYECKUE YPABHEHUS.
Kiaccuduxanusi XuMU4eCKUX peakiuit
(coenuHeHus, pa3ioKeHUs, 3aMEeIIeHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

dusnveckue CBOMCTBA 00Pa3IOB
HEOPraHUYECKUX BEIIECTB — METAJUIOB U
HEMETaJUIOB.

OOpa3s1isl BEMIECTB KOJIMYECTBOM 1 MOJIb.
dusnueckue sBiaeHus (TIaBIeHUE BOCKa,
TasiHUE JibJla, pACTUPAHHE caxapa

B CTYIKE, KUTIEHUE U KOHACHC AU
BOJIbI).

XuMUYECKHe IBJICHUS (TOPEHUE CBEYH,
MPOKaJIMBaHUE METHON MTPOBOJIOKH,
B3aUMOJICHCTBUE COJIbI UM MEJa

C COJISTHOM KHCJIOTOM).

HaOnronenue npu3HakoB MPOTEKaHUs

PaccraBisaTs k03 puiireHTs!

B YPABHEHUSX XUMHYECKUX PEAKIUH.
Habmronate 1 onmmceiBaTh 00BEKTHI

IIpU IPOBEACHUU JEMOHCTPALIUNA U
71a00paTOPHBIX OMBITOB.

[IpoBoaUTH BBIYUCIEHHS IO (hOpMyJIaM
XUMUYECKUX COCUHEHUN U YPaBHEHUSIM
XAMHUYECKUX PEAKIUH.

[IpuMeHSTh €CTECTBEHHO- HAYUHbIE
METO/IbI TO3HAHUS (B TOM UHUCIIC
HaOJII0ICHUE, MOJICITMPOBAHUE,
SKCIIEPUMEHT U OCHOBHBIE ONIepaIuu
MBICTTUTEIBLHOMN AESTEIbHOCTH
(cpaBHeHue, KIaccuduKaus)
BricTpauBath pa3BEpHYThIC TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha uHGOPMAITUIO U3 YUCOHHKA U
CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYEHHbIN TOHATUNHBIN
amnmapar Kypca XuMuu
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XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3aMMOJIEHCTBHE CEPHOM
KHCJIOTBI C XJIOPUJIOM Oapus, MOITyYeHUE
U pasnoxkenue ruapokcuaa meau (1)
MpY HarpeBaHUU, B3aUMOJICCTBHE
xKeJesa ¢ pactBopom cosi meau (11).
OMnBITHI, WITIOCTPUPYIOIINE 3aKOH
COXPaHEHHS MaCCHI.

JlabopamopHvie onvimeoi:

Co3nanne MoJienet MOJIEKYJ
(IIapocTep>KHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3Il0B HEOPraHUYECKUX BEILIECTB —
METaJIOB ¥ HEMETAJIOB.
Hab6nronenue ¢pusznueckux (riaBieHUe
BOCKa, TasTHUE JIbJIa) U XUMUYECKUX
(ropeHue cBe4YH, TPOKATUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUMU.

Hab6nronenue u onucanue Npu3HaKoB
MPOTEKAHUS XUMUYECKUX PeaKIuii
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCUTEJIbHON MOJIEKYJIIPHOM MacChl
BEWIECTB, MOJISIPHOW MAaCChl, MaCChI

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOM JIOJIM XUMHUYECKOTO SJIEMECHTA
1o popMyJie COeTUHEHNS;
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I10 YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MACCC
pE€arcHTOB WJIK ITPOAYKTOB PCAKIIUH

Hroro no pasaery 20
Pa3znen 2. BaxxHeiinue npeacTaBuTe/ M HEOPraHUYeCKUX BellleCTB
2.1 | Bo3ayx. Kucnopos. 6 Bo3znyx — cmecs razos. Cocras Bo3ayxa. | Mcmoiib30BaTh XUMHUYECKYIO CHUMBOJIAKY

IloHsTue
00 okcHax

Kucnopon — aneMeHT u npocroe
BelecTBo. Haxoxaenue kuciopoja

B MIPUPOJIE, PU3NUECKUE U XUMUYECKUE
CBOMCTBa (peakuuu roperusi). OKCHIBbIL.
[Ipumenenue kucnopoaa. CriocoObl
MOJIyYSHHS KUCTIOpO/Ia B TAOOpaTOpUU 1
MPOMBILIIIEHHOCTH. KpyroBopot
Kucaopoaa B mpupogae. O30H —
AUTOTpOITHAs MOAUDUKAIIHS KUCTIOPO/Ia.
TemnnoBo# 3ppekT XMMUYECKOoM peakinu,
TEPMOXUMHUYECKUE YPABHEHHUSI, IK30-

Y DHJIOTEPMUYECKHUE peakiuu. TOmIuBo:
yroJib U METaH. 3arpsi3sHEHNE BO3AyXa,
YCUJICHHE MMapHUKOBOTO d(PdekTa,
pa3pylieHre 030HOBOTO CJIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OlpeiesieHre CoIepKaHus
KHCIIOPOJIa B BO3/IyX€

[Toyuyenue, cobupanue, pacrio3HaBaHHe

JUTSL COCTaBIIEHUs (POPMYJT BEILIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKHUX
PEAKLHMI C y4aCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMUCHIBAThH) COCTAB
BO31TyXa, (DU3NICCKHC U XUMUICCKUE
CBOMCTBA KHCIIOPO/A, CIOCOOBI €T0
MOJIyYeHUS], MIPUMEHEHHE U 3HAUCHHE

B TIPUPOJIE ¥ )KU3HU YETIOBEKA.
CpaBHUBATh peaKkiluy TOPEHUS U
MEJIEHHOTO OKUCTICHHSI.

OOBACHATH CYIIHOCTh IKOJIOTHIECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/1yXa.

CrnenoBaTh mpaBmiIaM 0€301acHOMN
paboThI B TabopaTopuu mpu
WCITOJIb30BAaHUN XUMHUYECKOM ITOCYIBI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
00OpallleHHs C TOPIOYMMHU BEIIECTBAMM.
[TnanupoBaTh U OCYIIECTBIATH HA
NPAKTHKE XUMUYECKHE IKCTICPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KHCJIOPOJIOM U YCJIOBUS
BO3HMKHOBEHUS U TIPEKPAILICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakomIIeHHE C 00pa3IiaMu OKCHUJIOB U
OIHMCAaHUE X CBOMCTB.

Ilpaxmuueckas paboma:

Ne 3. [lonyuyenue u cobupanue
KHCJIOPOJA, U3YUYEHHUE €TO CBOMCTB.
Buviuucnenus:

MOJIEKYJIIPHOM MacChl KUCJIOPOa U
030Ha HA OCHOBAaHUHU aTOMHOM MacChl
XUMHUYECKOTO AJIEMEHTA;

KOJIMYECTBA, MAcChl BEIIECTBA

M0 YPaBHEHUSAM XUMUYCCKUX PEaKIIUN

IPOBOJUTH HAOIIOJCHUS, IENaTh BHIBOIbI
10 pe3yJibTaTaM SKCIIEPUMEHTA

P IPOBEJIEHUH JIAOOPATOPHBIX OMBITOB
U TIPAKTUYECKOMN pabOTHI.

BrluucasTh KOJIM4ECTBO BEIIECTBA,
00BEM raza o gopmysnam.

YyacTBOBaTh B COBMECTHOM padoTe

B TpYIIIIC.

BricTpanBaTh pa3BépHYThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
VCII0JI30BAaTh U3YYEHHbBIM TOHATUNHBIN
arnrmapar Kypca XuMHUH

2.2

Bopopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — anemeHT u mpocTtoe
BemecTBo. HaxoxaeHnue Boiopoaa

B IIpupo/ie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
noxydeHust. KucmoTel u comnu.
MonspHbiii 00bEM Ta30B. Pacu&Tsr

M0 XUMUYECKUM yYPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

[Tonyuenue, cobupanue u

PackpsIBaTh CMBIC U3y4aeMbIX HOHATHN
Y IPUMEHATH 3TY NOHATHUS MPU ONTUCAHUU
CBOWCTB BEILIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3nUecKre 1 XUMUIECKHE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOJy4eHUs,
IPUMEHEHUE.

Cobupatb npuOOp AJIs MOTYUYEHUS
BOZOpOJA.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY
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pacrio3HaBaHUE BOJIOPO/IA.
B3aumoeiicTBre BOOpOAa C OKCHIOM
menu (II).

JlabopamopHhuwiii onvim:
B3anMoelicTBue KMCIIOT C METAJIaMH.
Ilpaxmuuecxas paboma:

Ne 4, TTomyuenue u coOupanue BOA0po/a,
W3Y4YCHHE €TO CBOWCTB.

Buviuucnenus:

00BEMA, KOTUYECTBA BEIIECTBA Iraza

10 €r0 U3BECTHOMY KOJIUUYECTBY
BEILECTBA UIIH 00BEMY;

00BEMOB T'a30B MO YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHHI
ra3oB

JUIS COCTaBJICHUsI (DOPMYIT BEILIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHIX
pEaKLMi ¢ y4yacCTUEM BOJIOPOA.
Brruucaste MOJISIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIleCTBa, 00bEM rasa,
Maccy BEIIeCTBa;

[IpoBoaUTH pacy€Thl IO YpaBHEHUSAM
XUMUYCCKUX PEAKITHI: KOJTMIeCTBa,
00BbEMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEaKITHH.

CrnenoBaTh nmpaBuiiaM 0€30MacHON
paboThI B 1a00OpATOPUH NpU
UCITIOJIb30BAHUU XUMUYECKOH MTOCY bl U
000pyI0BaHUs, a TAKKE IIPaBUIIaM
oOpallleHHs C TOPIOYMMHU BEIIECTBAMU

B OBITY.

[TnarupoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHE SKCTIEPUMEHTHI,
IPOBOIUTH HAOTIOJICHUS, JIEATh BHIBOIBI
0 pe3yJibTaTaM 3KCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B TpyMIIC

2.3

Bopa. PacTBopsl.
IloHsTue
00 OCHOBaHUAX

duznueckue csoicTBa BoAbl. Boma kak
PacTBOPUTEIb. XHUMHUYECKUE CBOMCTBA
BOJIbI.

OcHoBaHws.

PackppiBaTh CMBICIT H3y4aeMBbIX TIOHATUI
Y IPUMEHSTH 3TH MMOHSTHUS [IPU ONUCAHUU
CBOWCTB BEILECTB U UX NPEBPALLCHUM.
Xapaktepu3oBath GU3NIECKUE U
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PacTtBopbl. Posib pacTBOpPOB B IpUpoE U
B JKM3HU 4esoBeKa. KpyroBopoT BOIbI
B PUPO/IE. 3arpsi3HEHUE TPUPOTHBIX
BoJI. OXpaHa U OYKCTKA MPUPOAHBIX BOJ.
HacpimenHbie 1 HEHACHIIICHHBIE
pacTBOpBI. PacTBOPUMOCTH BEILIECTB

B BoJie. MaccoBas 10J1 BEIeCTBa

B pacTBOpeE.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu:

PacTBOpeHuE BEIIECTB ¢ pa3IMYHOM
PacTBOPUMOCTBHIO.

BzaumopericTBre BObI C METaIIaMHU
(HaTpUeM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
IEJIOYEH C TOMOIIBIO MHAUKATOPOB.
JlabopamopHvie onvimol
Hccnenosanne ocoOEHHOCTEN
PaCTBOPEHUSI BEILIECTB C Pa3IUYHON
PacTBOPUMOCTBHIO.

ITIpuroroBnenue pacTBOPOB

C ONPEAETIEHHON MacCOBOU HOJIEN
PacTBOPEHHOI'O BEIECTBA.
IIpakxmuueckas paboma

No 5. IIpurotoBieHue pacTBOpoB

C OIPECIIEHHON MACCOBOM J10JIEH
PacTBOPEHHOI'O BELIECTBA.

XMMHUYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIIS B MPUPOJIHBIX MPOIIeccax.
CocTaBsiTh ypaBHEHUS] XUMHUECKUX
pEAKLMM C y4aCTUEM BOJBI.

OOBACHATDH CYIIHOCTh IKOJIOTHYECKUX
po6JieM, CBSI3aHHBIX C 3arPsS3HEHUEM
HIPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJbBI
OT MPUMECEN, MEPBI IO OXPAHE BOJL

OT 3arpsi3HEHU.

[InanupoBaTh M OCYIIECTBISATh

Ha MPAKTUKE XUMUUECKHUE
HKCIIEPUMEHTHI, IPOBOJIUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
DKCIIEPUMEHTA NIPU NIPOBEAECHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CrnenoBath npaBuaM 0€30MacHOM
paboThI B 1a0OpATOPUU NpU

M CIIOJIb30BaHUU XUMHYECKOM MOCYbI U
000pyI0BaHUAI.

[1poBOANTE BEIUUCICHUS C TPUMEHEHUEM
MOHSTHUS «MaccoBasi 10J1s1 BEIIECTBA

B PacTBOpPEM.

BricTpauBath pa3BEpHYThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOU

Ha nH(pOpMaIHIO U3 yUyeOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, TPAMOTHO
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Buiuucnenus:
C UCIIOJIb30BAHUEM MOHATHS «MaCCOBAsA
JIOJIsl BELIECTBA B PACTBOPE»

HCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUuu

24

OCHOBHBIE KJIaCChI
HEOPTaHMYCCKHUX
COEeIMHEHUU

11

Krnaccudukanus HeopraHn4ecKkux
coequHennit. Oxcuapl. Knaccudukanus
OKCHJIOB: c0JIe00pa3ytolie (OCHOBHBIE,
KHCIJIOTHBIE, aM(OTEepHbIE) U
HecoJneoOpa3yromue. Homenknarypa
okcuioB. duznueckne 1 XUMUYECKUE

CBOMCTBA OKCUJIOB. [lomyuenne okcuaos.
OcHoBanwus. Knaccudukanms ocHOBaHMIA:

IETOYN U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknarypa ocHoBanui. @usnyeckue
Y XMMHUYECKUE CBOMCTBAa OCHOBAHUM.
[Tosrydenne oCHOBaHUM.

Kucnotsl. Knaccudukanus Kuciaor.
Howmenknarypa kucnor. Ouznueckue

Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiuioB H.H. bekerosa.
IlonydeHnue KUCIIOT.

Conu. HomeHknatypa conei.
DOU3NYECKUE U XUMUYECKHE CBOMCTBA
conen. [Tonyyenue comen.
I'eneTnyeckas CBA3b MEKIY Kjaccamu
HEOPTAaHWYECKUX COCTMHCHUU.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

Krnaccudunuposats uzyuaemole
BEILECTBA 10 COCTABY U CBOMCTBAM.
CocTaBnsiTh POPMYIIBI OKCHUIOB, KUCIIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX

10 MEKTyHapOJHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIMX XMMHUYECKUX CBONCTB
U3YUYEHHBIX KJIACCOB/TPYIII BEIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisATh MOJIEKYJISIPHBIEC YPABHEHUS
peaKLUMM, WUTHOCTPUPYIOLIUX
XUMUYECKUE CBOMCTBA U CIIOCOOBI
NOJIyYEHUS BELIECTB U3YUECHHBIX
KJIACCOB/TPYIIII, a TAKXKe
NOJITBEPXKIAIOIIMUX TEHETHYECKYIO
B3aMMOCBSI3b MEXy HUMHU.
[Tpon3BOAUTE BEIYUCIECHUS

110 YPABHEHUSAM XUMUYECKUX PEAKLINN.
[TnanupoBaTh M OCYHIECTBIATh

Ha NPAKTUKE XUMUYECKUE
AKCIEPUMEHTHI, TPOBOIUTH HAOIIOACHUS,
JieNaTh BBIBOJIBI 10 PE3YJIbTATAM
AKCIEPUMEHTA ITPU NPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
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OO0pasipl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

OMNBITHI, WIUTFOCTPUPYIOIINE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimel

Onpenenenue pacTBOPOB KUCIOT U
1IeJI04Y€el C TOMOIIBIO HHAUKATOPOB.
N3ydeHne B3auMOIEUCTBUS KUCIIOT

C METAJJIAMHU, PEAKIUA HEUTpaTU3ALINH.
B3anmoneinicTBrue pacTBOpa CEpHON
KHUCIIOTHI ¢ okcuaoMm menu (II).
ITomyyeHne HepacTBOPUMBIX OCHOBAHUM.
BriTecHEeHUE 0JJTHOTO METaIa APYTUM
13 pacTBOpA COJIH.

lIpakmuueckas paboma

No 6. Pemienue skcriepuMeHTaIbHBIX
3a/1a4 1o teMe «BaxkHeNIme Kiacchl
HEOPTaHUYECKUX COEAUHEHUID.
Buviuucnenus:

110 YPaBHEHUSM XUMUYECKOW PEaAKIUU:
KOJIMYECTBA BELIECTBA, 00bEMA, MACCHI
110 U3BECTHOMY KOJIMYECTBY BELIECTBA,
00BbEMY, Macce peareHTOB WIN
MPOJYKTOB pPEAKIINHU

pabor.

Crnenoatb mpaBuiiam 0€30MaCHOM
paboThI B J1abopaTopuu

IIPU UCTI0JIb30BAaHUU XUMUYECKOM
MOCY/IbI U 000Dy TOBaHUS.
BricTpanBath pa3BEpHYThIC TUCEMEHHBIC
Y YCTHBIE OTBETHI C ONOPOM

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
amnmapar Kypca XuMuu

Hroro no pazneny:
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Pa3znen 3. Ilepuoauueckuii 3axon u [llepuogudeckas cucrema xumuueckux 3jieMeHToB /[. . MenneneeBa. Ctpoenne
aToOMOB. XUMHUYECKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIuu

3.1 [Tepuonuueckuii
3aKOH U
[Tepunognueckas
cucreMa
XUMHYECKHUX
3JIEMEHTOB

Crpoenune atoma

J. 1. Menneneena.

7

[lepBble MOMBITKY KJaccUDUKAITUN
XUMHUUYECKUX 3JIeMeHTOB. [loHsTHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(111eJI0YHBIE U IEIIOYHO3EMENbHBIC
MeETaJlIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aM(pOTEpHBIC OKCUIBI U THAPOKCHU/IBI.
ITeprnonnueckuii 3akoH. [leprnoanueckas
CHUCTEMAa XUMHUYECKUX AJIIEMEHTOB

JA.N. MenaeneeBa. KoporkonepuoaHas u
JUTMHHOTIEPUOIHASI (POPMBI
[Teproauyeckoi CUCTEMbI XUMHUYECKUX
anemenToB [[.. Menneneena. [lepronabl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSAKOBOI0 HOMEPa, HOMEPOB MEePUoIa
Y TPYIIIBI AJIEMEHTA.

Ctpoenue atomoB. CoCTaB aTOMHBIX
snaep. M3otonbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UYEK AaTOMOB MEPBHIX
20 XMMHUYECKUX 3JIEMEHTOB
ITeprnoanuueckoi CHCTEMBI

J.N. MenneneeBa. XapakTepucTUKa
XUMHUYECKOTO AJIEMEHTa

TI0 €T0 NOJIOKEeHUIO B [leproanueckoit
cucreme JI.1. MeHnpaeneena.
3aKOHOMEPHOCTU U3MEHEHUS painyca

PackppIBaTh CMBICI NEPUOTUYECKOTO
3aKOHa.

OnuckIBaTh CTPOEHUE TAOIULIBI
«Ilepuonueckas cuicTeMa XUMHYECKHUX
sanemenToB /.M. MeHnaeneeBay.
MoaenupoBaTh CTPOEHUE aTOMA,
JSHEPreTUYECKUX YPOBHEU U ITOyPOBHEN
MIPY MOMOILM PUCYHKOB, JIEKTPOHHBIX
KOH(DUTypaluii U 3JEKTPOHHO-
rpaduueckux Gopmy.

[TosicHATH (U3HYECKUI CMBICIT
MOPSIKOBOI'O HOMEPA, HOMEPOB ITEpUoIa
Y TPYMIIBI 2JIEMEHTA.

XapakTepu30BaTh XUMUYECKHE JIIEMEHTBI
MEPBBIX TPEX MEPUOIOB, KAJIUM, KAJIbIIUN
Y UX COCIUHEHUS 10 MOJIOKEHUIO

B [Iepnoanueckon cucreme

JI.1. Menpaeneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHUE PAInyCOB
aTOMOB, JIEKTPOOTPULATEILHOCTH,
BAJICHTHOCTH) U UX COEIUHEHUIM

B IIPE/iesIaxX MajbIX MEPHUOJIOB U ITIABHBIX
HNOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUTNYECKUX
CBOMCTB M0 TPyIIiaM U IIepUoIaMm.
3nauenue [lepuoauueckoro 3akoHa u
[TeproAM4EeCKOM CUCTEMBI XUMUYECKHX
AJIEMEHTOB JJIs1 PA3BUTUS HAYKU U
npaktuku. .M. Mennenees — y4€Hbli U
IpaXXJIaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3aumopaericTBrE TMAPOKCH 1A IUHKA

C pPacTBOPAMU KHUCJIOT U LIEJIOYEH.
MoaenupoBaHue CTpOCHUST MOJIEKYJT
IIPY IIOMOIIU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIIL.
Tabnuna «llepuonnueckas cucrema
XUMHYECKUX IJIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimol

O3HakomIIeHHE C 00pa3aMu METAIJIOB U
HEMETAJIOB

YyacTBOBaTh B COBMECTHO paboTe

B IIap€ WJIM TpyIIeE.

BricTpanBath pa3BEpHYTHIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OIOPOU

Ha HH(OPMALIMIO U3 YYEOHUKA U IPYTHX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKasl CBA3b.
OKHUCIUTENBLHO-
BOCCTAaHOBHUTEILHBIE
peakiu

Xumudeckas cBsa3b. KoBaneHnTHas
(momnsipHast ¥ HEMOJISIPHAs) CBA3b.
DIEeKTPOOTPHUIIATETLHOCTh XUMUUECKUX
snemenToB. MonHas cBa3b. CTeneHb
okuciaeHus. OKHUCINTEIBHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Iponecchbl

PackppiBaTh CMBICT N3yYaEMBIX TTOHATHH.
OnpenensiTe BUJI XUMAYECKOW CBSI3U

B COCIMHCHHUU.

MonennpoBaTh CTPOCHUE MOJIEKYJT

IIpY IIOMOILU PUCYHKOB, MOJEJIEH,
AJIEKTPOHHBIX M CTPYKTYPHBIX (POPMYIL.
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OKHCJIEHUS] 1 BOCCTAHOBJICHHUS.
OKHUCIUTENN U BOCCTAHOBUTEIH.
XHUMUYECKUHN IKCIIEPUMEHT: U3YUYEHUE
00pa31oB BEIIECTB METAJUIOB U
HEMETaJIJIOB, B3aUMOJICHCTBUEC
TMIPOKCH/IA [IMHKA C pACTBOPaMU KUCIIOT
Y LIEJI0YEN, TIPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBITHI, WUTIOCTPUPYIOIIUE MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JIOAKEHUS], COEAMHEHUS )

Hcnonbs30BaTh XUMUYECKYHO CUMBOJIMKY
JUIS COCTaBJIEHUs (DOPMYJT BELLIECTB,
AJIEKTPOHHOIO OajlaHCa pEeaKIUi.
Ornpenenarb CTENeHb OKUCIEHUS ATOMOB
XUMHUYECKUX 3JIEMEHTOB 110 (popMysIam U
COCTaBIIATH (hOPMYJIbI OMHAPHBIX
COEIMHEHMI 110 CTENIEHU OKUCIICHUS
aTOMOB XMMHUYECKHX AJIEMEHTOB.
Onpenenars OKUCIUTENb U
BOCCTAaHOBUTENB. PaccTaBisITh

KO3 GUIUEHTHI B CXEMax MPOCTHIX
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakumii METOOM 3JIEKTPOHHOTO
OanaHca.

HabnrogaTh XUMUYECKHE OIBITHI

110 IUIaHY, AHAJIM3UPOBATH U JENaTh
BBIBO/IBI.

Ucnonws3oBate UKT gyt co3panus
MOJIEIIEeN, TOATOTOBKU TPE3EHTALINH,
JOKJIa/I0B I10 TEME.

BricTpanBaTh pa3BEpHyThIE IMCEMEHHBIE
Y YCTHBIE OTBETHI C OMOPO Ha
uH(pOpMaIUIO U3 YUYeOHHUKA U IPYTUX
MCTOYHUKOB, B TOM unciie lHTepHera

Hroro no pazaeny 15
Pe3epBHOE Bpemst 3
OBIIEE YMCJIO HACOB 68
[10 [TIPOTPAMME
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9 KVIACC

Ne
/11

HaumenoBanue
pa3aeIoB U TEM
y4eOHOro rpeamMera

KomnuectBO
JacoB

Coneprkanue o0yueHus

OCHOBHBIE BHJIBI JICATSITBHOCTH
00yJaromuxcs

Paspnen 1. BemecTBo 1 XMMH4YeCKHe peak

1107041

1.1

[ToBTOpEHUE U
yriry0JieHue 3HAaHUH
OCHOBHBIX Pa3/€JIOB
Kypca 8 kiacca

5

[lepnonnueckuii 3akoH. [lepuoguueckas
CHCTEMa XHUMHUYECKHUX DJIEMEHTOB

JI.. Menpneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJHsl, KaJIbIIUI U UX
COE€IMHEHHUN B COOTBETCTBUU

C TIOJIOKECHUEM JIEMEHTOB

B [Ilepnonnueckoi cucteMe U CTpOEHUEM
HX aTOMOB.

CtpoeHue BellecTBa: BUAbl XUMUUECKOU
CBsI3U. THUIIBI KPUCTATIIMYECKUX
PEMETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUMNA KPUCTAIIINYECKON
PEMIETKY Y BUJIA XUMUYECKOU CBSI3H.
Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX BEIIECTB. X UMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS

K PAa3JIMYHBIM KJIaCCaM HEOPTraHUYECKUX
COCJIMHECHMI, TeHETUUECKAas CBS3b
HEOPraHUYECKUX BEIIECTB.

XapakTepu30BaTh XUMHUUYECKUE DIIEMEHTBI
IIEPBBIX TPEX NIEPUOIOB, KA U KAJIbLIUA
10 UX MOoJokeHnto B [lepuoanueckon
cucteme /1. 1. Menneneena.
KinaccuduimpoBaTs 1 Ha3bIBaTh
HEOPTaHUYECKHE BEIIECTBA N3yUYECHHBIX
KJIaCCOB.

OnuceiBaTh 00LIME XUMUYECKHE
CBONMCTBA BEILECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIATh CBOWCTBA IIPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKHUX
peaKkuu.

OnpenensaTe BUI XUMAYECKOU CBSI3U U
TUI KPUCTAJUIMYECKOUN PEIIETKU
BEILECTBA.

IIporuo3upoBaTth CBOKWCTBA BEILIECTB

B 3aBUCUMOCTH OT UX CTPOEHHU.
BricTpauBaTh pa3BEpHYyThIE NIMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha THGOPMAIIHIO U3 YUeOHUKA U
CIIPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
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Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJAEIISIMU
KPUCTANIMYECKUX PEIIETOK
HEOPTraHWYECKUX BEIIECTB — METAJIOB
U HeMeTaJIoB (TpaduTa 1 aaMasa),
CJIOXKHBIX BEIIECTB (XJIOPHUIa HATPUS)

HCIIOJIb30BaTh U3YUYECHHBIN MOHATUNHBINA
arnmapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHYCECKUX
peakiun

Knaccudukanus XuMU4ecKux peakuun
10 pa3JIMYHBbIM IpHU3HAKAM (110 YHCITY U
COCTaBYy YYacTBYIOILIUX B pEaKLUU
BEIIECTB, M0 TEIIOBOMY (D PeKTy,

10 UBMEHEHUIO CTETIEHEW OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB,

10 0OPaTUMOCTH, TI0 YHACTHUIO
KaTajauzaTopa). IK30- U
SHAOTEPMUYECKUE PEAKLIUH,
TEPMOXMMHUUYECKHE YPABHEHUSI.
[ToHATHE O CKOPOCTU XUMUYECKON
peakuuu. [TonsiTue 06 0OpaTUMBIX

¥ HEOOPAaTUMBIX XUMUYECKUX PEAKITUAX.
[ToHsiTHE O TOMOTEHHBIX U TETEPOTEHHBIX
peakuusx. [lonstue o karanuse.
[ToHsiITHE O XUMUYECKOM PAaBHOBECHUHU.
@DaxTopHl, BAUSIOUINE Ha CKOPOCTh
XUMUYECKOMN peaKIu U MOJ0KEHNE
XUMHUYECKOTO PABHOBECHSI.
OKHCIUTENbHO-BOCCTAHOBUTEIHHbBIE

PackpbIBaTh CMBICIT U3y4aeMbIX MTOHSATHIA
Y IPUMEHSITh 3TU OHSATHUSI IPY OMTUCAHUU
CBOWMCTB BELIECTB U MX MPEBPAILICHUI.
KnaccuduimpoBats xuMuyeckue
PEaKIUU 10 PA3IUYHBIM IPU3HAKAM.

VY cTaHaBnMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOUN pEeaKMU OT pa3IuyHbIX
(hakTOpOB.

[Tporao3upoBath BO3MOKHOCTH
MPOTEKAHUS XUMHUUYECKUX ITPEBPAILICHUI
B PA3JIMYHBIX YCIIOBUSIX.

OnpenensiTe OKUCIUTEND U
BoccTaHoBuTenb B OBP.

CocTaBisATh 3EKTPOHHBIN OanaHc
pEaKIMH.

[Tpou3BOANTHL BEIYUCIICHUS

10 XUMHUYECKUM YPABHCHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [MAp€ WUJIK TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIE MMCbMEHHBIE
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peaKLMH, FJIEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHON
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peaKIMii C UCIOIB30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakuuu OT BO3AECHCTBUS
pa3IMYHBIX (PAKTOPOB.

OnbIThI, WIUTFOCTPUPYIOLIUE IPUMEPDI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuii (ropeHue, peakuu
Pa3JIOXKEHHUS], COEAUHEHUS).
Buiuucnenus:

KOJIMYECTBA BEIECTBA, 00hEMA U MACCHI
peareHTOB WK MPOYKTOB MO
YPaBHEHUSIM XUMUYECKUX PeaKui

Y YCTHBIE OTBETHI C OIIOPOU

Ha UHPOPMAIIIO U3 yUYeOHHKA U
CIIPABOYHBIX MATEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
anmnapar Kypca XUMHUH

1.3

DneKTpoUTHYECKas
JTUCCOITUAITHSI.
XUMHUYECKHUE
peaKkIu

B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
JTACCOLIMALINM. DJICKTPOIUTHI U
HEAJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIUAlIMU BEIIESCTB

C Pa3JIMYHBIMU BUJAMH XUMUYECKON
cBs3u. Crenenp qucconuanuu. CUIbHEBIC
U cia0bIe AJIEKTPOJIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackpbIBaTh CMBICIT U3y4aeMbIX IOHATHH,
a TaKXe€ CMBICJI TEOPUU
BJICKTPOJIUTUYECKON TMCCOLNALIHH.
OOBACHATH TPUYHUHBI
3JIEKTPOINPOBOJHOCTH BOAHBIX PACTBOPOB
BEIIIECTB, Pa3anyaTh CJIa0bIC U CHIIHHBIC
AIIEKTPOJIUTHI.

CocCTaBITh YpaBHEHUS AUCCOIUALIUN
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MIPOTEKaHUs PEaKIMil HOHHOTO OOMEHa,
MOJIHBIE Y COKPAIIEHHBIE HOHHBIE
ypaBHeHus peakiuii. CBONCTBa KUCIIOT,
OCHOBAHUU U COJIEN B CBETE
IPEICTaBICHUN 00 AIEKTPOIUTHUECKOM
mucconuanyu. KauecTBeHHbIE peakinu
Ha WoHbI. [loHsATHE O THApPOIU3E CONEN.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

UccnenoBanue 351eKTPOIIPOBOIHOCTH
pPacTBOPOB BEILIECTB, Mpoliecca
JTUCCOIIMAIINHN KUCTIOT, IIeJI0Yei

Y COJIei (BO3MOYKHO HUCITOIh30BaHUE
BUJICOMATEPHUATIOB).

OMnbITHl, WUTIOCTPUPYIONIME TPU3HAKU
IPOTEKaHUs peakiuil HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BbIJICJICHUE ra3a,
00pa3oBaHUE BO/IbI).

Pacno3naBanue HEOPraHMYECKHUX
BEIIECTB C TIOMOIIBIO0 KAYECTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmbwiii onvim:

N3yuenne mpu3HaKOB MPOTEKAHUS
peakIy HOHHOTO OOMEHAa B pacTBOpax
AJIEKTPOJIUTOB (C 0Opa3oBaHUEM OCaJIKa,
BBIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
lIpakmuueckas paboma:

KHCJIOT, IIEI0YEH U COJICH, MOIHbBIE U
COKpAIIEHHBIC HOHHBIE YPABHECHUS
XUMUYECKUX PEAKIil HOHHOTO OOMEHa,
KpPAaTKHE€ NOHHBIEC YPABHEHHUS IPOCTHIX
peaku TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IINE XUMUYECKUE
CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE T€OPHUHU JICKTPOIUTUUECKOU
JIVCCOLIMALIAN; TIOITBEPKAATh CBOKMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U MOHHBIX
YPAaBHEHUN XUMUUYECKUX PEAKLIUM.
Pemiars 3xcriepuMeHTaIbHBIE 3a4a4H

10 TEME.

[InaHupoBaTh U OCYIIECTBIIATH

Ha MPAKTUKE XUMHUECKUE
AKCTIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JieNIaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIIEPUMEHTA MPU NPOBEICHUN
71a00PATOPHBIX OIBITOB U MPAKTUYECKUX
paboT.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B JTaOOpaTOPHUH TTPH
KCMOJIb30BaHUU XMMUYECKOU TTOCY bl U
000pyI0BaHUA.

[1poBOANTE BBEIYUCICHUS 10 XUMUYECKUM
YpaBHEHUSM.

VYyacTBoBaTh B COBMECTHOM paboTe
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Ne 1. Pemienue skcriepuMeHTaIbHBIX
3a/a4 1o TeMe.

Buviuucnenus:

110 YPAaBHEHUSIM XUMHUYECKUX PEAKIUN

B [1Ap€ WIH TPYIIIIE.

BricTpanBaTh pa3BEpHYyThIE MNCHMEHHBIE
U YCTHBIE OTBETHI C OMOPOI

Ha HHGOPMAIIUIO U3 YUeOHUKA U APYTUX
HMCTOYHUKOB UH(POPMAITUH, B TOM YHCIIE
HNnTepuera

Uroro no pazgeny

17

Pa3gen 2. HemeTa/LIbl 1 X COCTMHEHUSA

2.1 | O6mas 4
XapaKTEePUCTHKA
XUMHYECKHX
SJICMECHTOB
VIIA-rpynmsl.
["amorensl

OO0mas xapakTepUCTHKA TAJIOTEHOB.
Oco00EHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTBIX BEIIECTB — IaJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJjiopa (B3aUMOJICUCTBUE C METAJIJIaMU,
HEMETAJIAMHU, [IEJTI0YaAMM ).
XnopoBojopoa. ComnsiHast KUCTIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlencTBue xaopa u
XJIOPOBOJIOPOJIa HA OPTaHU3M YEJIOBEKA.
Baxnenmme XJI0OpUAbl U UX HAXOKICHUE
B MIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXkaromue GU3NIeCKue u
XUMHYECKHE CBOMCTBA raJIOr€HOB M UX
COeJIMHEHUH (BO3MOYKHO HCIIOJIb30BaHUE

OOBCHATH 00LTHE 3aKOHOMEPHOCTH

B I3MEHEHHUH CBOICTB HEMETAIIJIOB U UX
COEIMHEHMH B Ipeienax MajbIX
NEPHUOOB U TJIABHBIX TOATPYIIIT
[leproanueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepusoBaTh (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
raJIOr€HOB (Ha MpUMEpPE XJI0pa) U
CJIOHBIX BEILECTB (XJIOPOBOJAOPOAA,
XJIOpUJa HaTpHs), CIOCOOBI UX
MOJTyYeHUsl, MPUMEHEHUE U 3HAYCHHUE

B IIPUPOJIE U JKU3HU YEIIOBEKA.
Onpenensars XJOpUI-UOHBI B paCTBOPE.
[ImarrpoBaTh M OCYIIECTBISATH

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOAUTH HAOIOIEHUS,
JIeNIaTh BBIBOBI IO pe3yJibTaTaM
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BUJICOMATEPHUAIIOB).

O3HakomiieHHe ¢ 00pa3laMu XJIOPHIOB
(rajJoreHu10B).

Jlabopamopmbwiii onvim:

N3ydenune cBOUCTB CONSTHON KUCIIOTBI.
[TpoBeneHME KaYECTBEHHBIX PEAKITHMA
Ha XJIOPUJI-UOHBI.

IIpakmuueckas paboma

No 2: TTomyyeHne ConstHOM KUCIOTHI,
W3yYEHHE €€ CBOWCTB.

Buiuucnenus:

10 YPaBHCHHUSIM XUMHUYCCKUX PEaKIIHA,
€CJIM OJIH U3 PEareHToB JaH B U30bITKE

HKCIIEPUMEHTA TIPU MTPOBEICHUH
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBuiIaM O€30MaCHOM
paboThI B 1abopaTopuu

TP UCIIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000PYOBAHUS.

BricTpanBath pa3BépHyThIC TUCHMEHHBIE
U YCTHBIE OTBETHI C OIIOPOii

Ha UHPOPMAITUIO U3 YyUeOHUKA U
CIPaBOYHBIX MAaTEPHATIOB, IPAMOTHO
HCIIOJIb30BaTh N3y4YECHHBIN TOHATUIHBINA
anmapar Kypca XuMHUH

2.2

OOmas
XapaKTEepPUCTUKA
XUMHYECKHX
SJICMECHTOB
VIA-rpynnsl. Cepa
1 €€ COeIUHECHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VIA-rpynmnel. OCOO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTEIICHU
OKHCJICHUSI.

CrpoeHue u pu3HIEeCKrUe CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOA B CEPBI.
AJIOTpOIIHBIE MOIU(PUKAIIMN KUCTOPOa
U cepbl. XNUMUYECKHUE CBOMCTBA CEPHI.
CepoBojiopo/1, ctpoeHue, GU3nIecKue u
XAMUYECKUE CBOMCTBA.

OKcubl cephl Kak PEICTaBUTENN
KHCIIOTHBIX OKCHJIOB.

Cepnas kucnora, pu3nIecKue u
XUMUYECKHe CBOMCTBA (001I1e Kak

OOBACHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
VIA-rpynmnsl ¥ uX COEIMHEHUN C YUYETOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh (PU3NUECKHUE U
XAMHUYECKHE CBOMCTBA MPOCTOrO
BEIIECCTBA CEPBI U €€ COCTMHEHUMN
(cepoBOAOPOIa, OKCHIIOB CEPBI, CEPHOI
KHCIIOTBI, CyJIb(aTOB), CITOCOOBI X
MOJTYYEHHUS], IPUMEHEHUE U 3HAYEHUE
B MPUPOJE U )KU3HH YETIOBEKA.
Onpenenars HAIUYUE CYJIb(PaT-HOHOB
B pacTBOpeE.

OOBACHATH CYLTHOCTb HKOJIOTMUECKUX
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MPECTABUTEIS KJIacca KUCIOT U
cnenupuyueckue). XUMHUYECKUE PEaKkiuu,
JeXKane B OCHOBE MPOMBIIIUIEHHOTO
croco0a MoJy4eHHsI CEpHON KUCIIOTBHI.
[Tpumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHAsl peaklys Ha CyIb(aT-HOH.
Haxoxnenue cepbl 1 €€ COeIUHEHU

B pUpojie. XUMUYECKOE 3arpsi3HEHUE
OKpY>Kalolllel Cpelibl COCTMHEHUSIMU
cephl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHUE
BO3]lyXa U BOJOEMOB), CITIOCOOBI €T0
MpeA0TBPAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomIieHHEe ¢ 00pa3iaMu cephl U eé
COEMHEHUSIMU (BO3MOYKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue npoiiecca oOyriiMBaHuUs
caxapa noJi IeCTBUEM
KOHIIEHTPUPOBAHHOMN CEPHOU KUCIIOTHI.
JlabopamopHvie onvimol:

N3yyeHne XuMU4eCKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIOTHI.
[IpoBeneHne kaueCTBEHHON peaKlK Ha
cynbdaT-uoH u HabIIOICHUE TTPU3HAKA
€€ NPOTEKaHUS

po0JieM, CBI3aHHBIX C TepepadoTKOM
COCIMHEHUH CEPBL.

[1nanupoBaTh M OCYHIECTBIATh

Ha TIPAKTUKE XUMUYIECKUC
HKCIIEPUMEHTBHI, TPOBOUTH HAOIIOICHUS,
JIeIaTh BBIBOJIBI 110 PE3YJIbTaTaM
HKCIIEPUMEHTA.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

TP UCTIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYOBAHUS.
[Tpon3BOANTE BEIYUCICHUS

10 XUMHYECKUM YPABHEHUSIM.
Hcrnonb30BaTh Py BHIMOJTHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITeprognveckyto cUCTEMY XUMUYECKUX
sanemenToB JI. 1. Menneneesa, Tabauity
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUUN U
CoJiel B BOJIE, DJIEKTPOXUMHYUCCKHUH PsiJT
HaIpsHKEHUN METaIOB).

Hcnonp30BaTh MU BHIMTOJTHEHUH
y4eOHBIX 3aJJaHUM U B MPOIIECCe
HCCJICIOBATEIILCKOU JEATETLHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHUYECKOTO COACPKAHUS, CIIPABOYHbBIE
MaTtepuabl, pecypcbl IHTepHETa
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2.3

OO0mas
XapaKTepUCTHKA
XUMHYECKHUX
HIIEMEHTOB
VA-rpynisl.

A30T, hochop u ux
COCITUHEHUS

OO0u1as xapakTepUucTUKa FJIEMEHTOB

V A-rpymiibl. OCOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIEC CTEIIEHU
OKHUCIICHUS.

A3o0T, pacpocTpaHeHHEe B IPUPOJIE,
bu3HUecKre 1 XUMUYECKHUE CBOMCTRA.
Kpyrosoport azora B mpupo/e.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOICTBA, MOJIyYEHUE U TIPUMEHECHHUE.
Conu ammoHnus, UxX (GU3NIECKUE U
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE.
KauecTtBenHnas peaxius Ha HOHBI
aMMOHMUSI.

A30THas KHCIO0Ta, €€ MOTy4YECHUE,
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOuue kak mpeacTaBUTENs Kilacca
KHCJIOT U crieniupruyecKue).
Hcnonbs30BaHne HUTPATOB U COJIEN
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
ya00peHuil. XUMHYECKOe 3arps3HeHue
OKpY’KaroUIEU CPEAbI COCTMHEHUAMU
a30Ta (KUCIOTHBIE A0/, 3arPsI3HEHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, aIoTporHbIe MOAUGUKAITAN
docdopa, puzndeckre 1 XUMUIECKHUE
cBorictBa. Oxcua docdopa (V) u
docdhopHas kuciora, Gpu3nIecKue u

OOBSACHITH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB 3JIEMEHTOB
VA-rpyniiel 1 uX COEUHEHU C YUETOM
CTPOCHUS UX aTOMOB.

XapakTepusoBarh PU3NYECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COeTUHESHUM
(amMmmmaka, coneit aMMOHUSI, Q30THOU
KHCJIOTBI, HUTPATOB, okcuaa ¢pocdopa (V)
u pocdopHoi kucioThl, hochaTon),
CIOCOOBI UX TIOJYYECHHUSI, MIPUMEHEHUE U
3HAUYEHUE B MPUPO/JIC U )KU3HU YEIIOBEKA.
Omnpenensats HOHBI aMMOHUA U (hocdat-
HOHBI B PaCTBOPE.

OOBSACHSTH CYIIHOCTh KOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C HAXOXKIECHUEM
coeMHeHu a3oTa u ¢ocdopa

B OKpY>Karollen cpeae.

[InanupoBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYCCKUC
HKCIIEPUMEHTHI, TPOBOIUTH HAOIOICHUS,
JienaTh BBIBOJIBI IO pe3yJibTaTam
HKCIIEPUMEHTA TP MPOBEJCHUU
J1a00PATOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CnepnoBathb npaBuiaM 0e30nacHOU
paboThI B 1abopaTopuu
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XUMUYECKUE CBOMCTBA, MOJIyYEHUE.
Hcnonb3oBanue Gocharos B KauecTBe
MUHEpAIbHBIX yJIOOPEHUN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C PUBNIECKUMU
cBolcTBaMu a3ota, hocopa

U UX COCAUHEHUM (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3HakomIIeHHE ¢ 00pa3IlaMu a30THBIX U
dbochopHbIX ya0OpeHuUil.

[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3yYCHUE CBOKWCTB aMMHAKA.
B3anMoneincTere KOHLIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEJIbIO (BO3MOMKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimol:

[IpoBeneHne KaueCTBEHHBIX peaKIuii
Ha MOH aMMOHUA U pochar-noH, u
W3YUYEHUE TPU3HAKOB X IPOTECKAHUSI.
lIpakmuueckas paboma

Ne 3: [TonyueHnue ammuaka, U3y4eHue
€ro CBONCTB.

Buiuucnenus:

110 YPAaBHEHUSIM XUMUUYECKUX PEaKIIUil

TP UCIIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000PYOBAHUS.
[Ipou3BOANTH BBIUUCICHUS

110 XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh IPU BHIMOTHEHUH
y4eOHBIX 3aJaHUI TEKCThI YICOHHKA,
CIIPaBOYHBIE MaTEpPHUAIbI
(MepUOANYECKYIO CUCTEMY XMUMUYECKHUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KUCIIOT, OCHOBAaHUH U
COJIEU B BOJE, DJIEKTPOXUMHUYECKUU PAL
HaIpsHKEHUN METaJIOB)
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OO0mas
XapaKTEPUCTUKA
XUMUYECKUX
DJIEMEHTOB
IVA-rpynmsi.
Yraepoa u
KPEMHHM, U UX
COECIMHEHUS

OO0u1as xapakTepUucTUKa FJIEMEHTOB
[VA-rpynmnsl. OcCOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHBIE CTEIICHU
OKHCJICHUS.

VYriepoa, aniaoTponHbie MOAUGUKAIIIH,
pacnpocTpaHeHUe B IPUPOJE,
dbu3nUecKrue 1 XMMUYECKUE CBOMCTBA.
Ancopbuus. Kpyroopot yriepoaa

B [IPUPOJIE.

Oxcunpl yriiepona, ux Gpu3ndecKkue u
XUMHUYECKHUE CBOMCTBA, JICUCTBUC

Ha KUBbIC OPTaHU3MBbI, ITOJTYUYECHUE U
IIPUMEHEHHUE. JKOJIOTHYECKHE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoja (IV), runoresa rmodanbHOro
NOTEIJIEHUS KIMMaTa, TAPHUKOBBII
aPexr.

VYronbpHasg KUCIOTa U €€ COJH, UX
dbu3nUecKre U XUMUYECKHEe CBOMCTBA,
MOJIyY€HUE U MPUMEHEHHE.
KauecTBenHas peaxiys Ha KapOOHAT-
noHbl. Mcronp3oBanue kapOOHATOB

B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH U
CEJIbCKOM XO35MCTBE.
[TepBoHayabHBIC TOHATHUS

00 OpraHMYecKuX BEUIECTBaX KaK

0 COeIMHEHMSIX yTiiepoja (MeTaH, 3TaH,

OOBSACHITH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB 3JIEMEHTOB
IVA-rpynnsl ¥ uX COEIMHEHUN ¢ yUETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (U3UIECKHUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yIJepo/ia ¥ KpEMHUS U UX COCMHEHUI
(OKCHIOB yTIIepoaa, YTOJIbHOU KUCIOTHI,
KapOOHATOB, OKCH/Ia KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CHJIUKATOR),
CIOCOObI UX MOJIyYEHUs, MPUMEHEHUE U
3HAYEHHE B MIPUPOJIC U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIMHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHHE — Ha MpUMepax
COEMHEHNH YIJIEPOJA U KPEMHHUS.
OnpenensiTe KapOOHAT- U CIIMKAT-UOHBI
B pacTBoOpeE.

OOBSACHSTH CYIIIHOCTh KOJIOTHYECKUX
po0JIeM, CBA3aHHBIX C HAXO0XICHUEM
YIJIEKUCIIOTO r'a3a B OKPYKAOLIEN CpeE.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OPTraHUYECKHUX BEIIIECTB MPUMEPaAMH
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUIIEPUH,
YKCYCHasi KHUCJIOTa), B3aUMOCBSI3b
HEOPTraHMYECKUX COSTMHEHHH yriiepoa 1
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STHUJIEH, alleTUJICH, TAHOJ, TJIUIICPHH,
YKCyCHasl KHCIIOTa).

[IpupoaHbIE ICTOYHHUKH YTIIEBOAOPOIOB
(yrosip, npupOAHbIN ra3, HeQTh),
MPOJIYKTHI UX NepepaboTKu (OEH3UH),
UX POJIb B OBITY U MPOMBIIIUICHHOCTH.
[TonsiTHE O OMOIOTUYECKU BayKHBIX
BEILIECTBAX: JKUpax, OeiKax, yriaeBojaax —
Y WX POJIY B )KU3HU YEJIOBEKA.
MarepuanbHOE €IMHCTBO OPraHUYECKUX
Y HEOPTaHUYECKUX COCTUHEHUM.
Kpemuuii, ero ¢puzndeckue u
XUMUYECKHUE CBOMCTBA, MOJTyYCHHUE U
npuMeneHue. CoelMHEeHNUs] KPEMHHUS

B nipupoje. O0mue npeacTaBicHus

00 okcuye kpemuaus (1V) u kpeMHHEBOM
KHUCJIOTE.

CuMKaThl, UX UCIOJIb30BAHKE B OBITY,
MEJIUIIMHE, POMBIITUICHHOCTH.
BaxHeimme cTpouTenbHble MaTEPUAIIBL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
xese300eToH. [Ipobiemsl 6e30macHOTrO
WCIIO0JIb30BaHUS CTPOUTEIBHBIX
MaTepraioB B TOBCETHEBHOM KU3HHU.
Xumuueckuii IKChepumenm:
Jlemoncmpayuu:

Mopenu KpUCTaNIMYeCKUX PEIIETOK

OpPraHUYECKHUX BEIIECTB.
OnuceIBaTh poJb OEIIKOB, JKUPOB U
YIJIEBOJOB B ()yHKIIMOHUPOBAHUH HKUBBIX
OpPraHU3MOB, COCTAB MPUPOIHBIX
HMCTOYHHUKOB YTJIEBOIOPOJOB, UX POJIb

B OBITY U ITPOMBIILICHHOCTH.

[TpoBOANTH BBIYUCIICHNUS 110 yPaBHEHUSIM
XUMHUYECKUX PEaKIINM.

[1marnpoBaTh M OCYIIECTBISATH

Ha MPAaKTUKE XUMUYECKHE
HKCIIEPUMEHTBHI, IPOBOIUTH HAOJIIOIEHUS,
JIeNIaTh BBIBOJIBI IO pe3yIbTaTaM
HKCIIEPUMEHTA IPU MPOBEACHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBuiIamM 0€30MaCHOM
paboThI B J1abopaTtopuu

MIPU UCTIOTH30BAHUH XUMUIECKOU
MOCY/IbI U 000PYI0BAHMUSI.

Hcnonb30BaTh U BBITIOTHEHUH
y4eOHBIX 3aJ]aHUI TEKCThI y4eOHUKa,
CTIIpaBOYHBIC MaTEPHAITBI
(ITepnonnyeckyro CUCTEMY XUMHUIECKIX
anemenToB [I. 1. Menneneesa, Tabnuiry
PacCTBOPUMOCTH KUCJIOT, OCHOBAHUU U
coJieil B BOJIE, SJIEKTPOXUMHUUYECKUN PSIIT
HaIpsHKEHUI METaJIOB)
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anmasa, rpadura, QymiepeHa.
O3HaKOMIIEHHE C TPOLIECCOM aJCOPOIUU
PacTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOICTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C IPOTYKIIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomatepuanbl: cuiIMKaTHas
MIPOMBIIIEHHOCTB ).

Mopaenu MOJIEKyJ1 OpraHuYeCKUX
BELIECTB.

Jlabopamopmbwiii onvim:

[Tonyuenue, coOupanue, pacrio3HaBaHuE
U U3yYEHHE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeaeHne KaYECTBEHHBIX PEAKIIHi

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3YYEHHUE MPU3HAKOB UX MPOTEKAHMS.
llpaxmuuecxue pabomoi.:

Neo 4. TlosmyyeHue yriaekucioro rasa,
V3YYEHHUE €TI0 CBOMCTB.

Ne 5. Pemenue skcnepuMEHTaAIbHBIX
3a7a4 no TeMe «BaxxHenme HeMeTauibl
U UX COCIMHEHUS

Buviuucnenus:

110 YPAaBHEHUSIM XUMUUYECKUX PEaKIINit

Hroro no pazneny

25
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Paszgena 3. Mera/Libl 1 X COCMHEHUSA

3.1 | OOwmwue cBoicTBA 4
METAJUIOB

OO0mas xapakTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUH UX
nosioxkenus B [leprogudeckoii cucteme
XUMHYCCKUX IJIEMCHTOB

J.1. MeHneneeBa 1 CTpOCHUS] aTOMOB.
Crpoenue MeTauioB. Mertainueckas
CBSI3b U METaJNIMYeCKas
KpUCTAJNINYeCcKas pereTka.
DIIEKTPOXUMHYECCKUM Psi HATIPSHKCHUM
MeTaII0B. DU3HYECKHE H XUMHYCCKUC
cBoMcTBa MeTa/IoB. OOIIHE CrIOCOObI
NoJTy4eHHS MeTautoB. [lorsTHE

0 KOpPO3UHU METAJIOB, OCHOBHBIE
CITOCOOBI 3aIUTHI KX OT KOPPO3HH.
CmnaBsl (CTanb, 4yTyH, TIOPATIOMHHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U
TIPOMBIIIJICHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3supl METAIIOB U CILJIABOB.
N3yuenune pe3ynbTaToB KOPPO3UHU
METaJIJI0B (BO3MOKHO MCITOIH30BaAHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimol:
O3HakoMIIeHHE ¢ 00pa3iiaMu METaJIOB U
CIUTaBOB, X (DU3UIECKUMU CBOHMCTBAMH.

PackpbIBaTh CMBICT N3y4aeMbIX HOHSATHI
Y IPUMEHSITH 3TH MIOHATHS TIPU OMTMCAHUN
CBOWCTB BEILECTB U UX MPEBPALLCHUM.
OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB 3JIEMEHTOB-
METaJJIOB M UX COSAMHEHUH ¢ yUETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJUIOB,
o011e PU3NIECKUe U XUMHUUECKUE
CBOMCTBa METAJJIOB.

XapaxkTepu3oBaTh 00IIIHE CITIOCOOBI
MOJTyYSHHS] METAILJIOB.

OnuchIBaTh CIOCOOBI 3aIIUTHI METAJIIIOB
OT KOPPO3UH.

CrnenoBath npaBuaM 0€30MacHOM
paboThI B 1ab0OpaTopuu npu
UCITI0JIb30BAHUU XUMUYECKOH TTOCY bl U
000pyTI0BaHUAI.

[Tpou3BOAUTE BEIYUCICHUS

110 YPAaBHEHHSIM XUMUYECKHUX PEaAKIIHH,
€CJIM OJIH U3 PEareHTOB COJICPKUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM padoTe

B TIape WJIM TPYIITIE.

Hcnonw30BaTh npu BHITIOTHEHUH
y4eOHBIX 3aJJaHUM TEKCThI YUeOHUKA,
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Buviuucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEaKIIHii,
€CJIU OJIMH U3 PEarcHTOB COACPIKUT
puMecu

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepponnueckyto CUCTEMY XUMUUYECKUX
sanemenTtoB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
CoJIeH B BOJIE, DJICKTPOXUMHYCCKUM PsiJT
HaIpsHKEHUI METaJIOB)

3.2

Baxueiime
METAJUIbI U UX
COEIUHEHUS

16

[IlemoyHbIe METAILITIBL: TTOJOKEHUE

B [Ieprnoanyeckoil cucteMe XuMUYECKUX
aneMmeHTOB [[.11. MenzaeneeBa, cTpoeHue
MX aTOMOB, HaX0XJEHUE B MIPUPOJE.
du3nyecKrue 1 XUMUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCUIbI
Y TUJPOKCUIBI HATPUSA U KAJIHSL.
[IprMeHeHnE MIETOUYHBIX METAJUIOB U UX
COCJIMHEHUM.

[[{erouHO3eMENBbHBIE METAJIJIBI MAarHUM 1
KaJIbLMI: nosioxkenne B [lepunoamueckoi
CHUCTEME XMMHUYECKHX JIEMECHTOB

JI.1. MenneneeBa, CTpOEHHUE UX ATOMOB,
HaxXOXJeHHE B pupoje. Puznueckue u
XUMHYECKHE CBOMCTBA MarHus 1
Kanelus. BakHelme coequHEeHU
KaJbIUsl (OKCU, TUIPOKCHU, COJIH).
JKEcTKOCTh BOJIBI U CTOCOOKI €€
YCTpPaHEHHS.

ANMIOMUHHUIN: TTONO0XKCHUE

B [lepunoanueckomn cucteMe XUMUYECKUX

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COCIMHEHUH B rpymmnax

C Y4ETOM CTPOEHHUS UX aTOMOB.
XapakTepusoBaTh (pU3NYECKUE U
XUMHUYECKUE CBOMCTBA POCTHIX BEIIECTB
METAJIJIOB U UX COCIMHEHUMN (OKCUJIOB,
TUIPOKCHUIIOB, COJICH), CITOCOOBI UX
MOJTyYeHUsI, MPUMEHEHNE U 3HAUCHUE

B MIPUPOJIC U )KU3HU YEJIOBEKA.
VYcranaBnuBaTh NPUUUHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHUE
BEILIECTBA — CBOMCTBA — IPUMEHEHUE —
Ha [IpUMEpax U3y4yaeMbIX BEILIECTB.
Pacnio3HaBaTh ¢ TOMOIIIBIO KAYE€CTBEHHBIX
peaKkuii HOHbI METAJUIOB: MarHus,
KaJblIus, aIFIOMUHUSA, [TUHKA, xKere3a (I1)
u xenesa (III), menu (11).

Jloka3blBaTh aM(OTEPHBII XapakTep
OKCHJIOB U THIPOKCHJIOB aTFOMUHUSA U
LMHKAa.
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anemeHTOB /[[.1. MenneneeBa, crpoeHue
aToMa, HaXO0XJICHUE B IPUPO/IE.
Pu3NYECKHE U XUMUYECKUE CBOMCTBA
anoMuHug. AMQOTepHbIE CBOMCTBA
OKCH/JIa U TUAPOKCUA ATFOMUHUSL.
Keneso: nonoxenue B [leproanueckoit
CHUCTEME XUMHUYECKHUX JIEMEHTOB

JI.11. MenneneeBa, CTpOEHUE aTOMA,
HaxoJieHue B npupojae. dusnyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUbl,
TUApOKCUbI 1 conu xkenesa (II) u xxeneza
(I1I), ux cocraB, CBOICTBA U MOJTyYCHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco06eHHOCTH B3aUMOJICHCTBUSI OKCHIA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpatmBaHue IaMeH HOHAMU HATpusl,
KaJius U KaJblus (BO3MOMXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB)
HccnenoBanue cBOMCTB KECTKOM BOJBI.
[Iponiecc ropenus xee3a B KUCIOPOIE
(BO3MOXXHO HCITOJIb30BAHHUE
BUJIEOMATEPUAIIOB).

Jlabopamophvie onvimoi:

[IpoBeneHre KaUECTBEHHBIX PEAKIINI

Ha UOHBI (MarHus, KaJbLUs, aTIOMUHUSA,

[InanupoBaTh M OCYLIECTBIATH

Ha IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTam
AKCIIEpUMEHTA NP MPOBEICHUU
71a00pPaTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh IpaBuiiaM 0€30MacHON
paboThI B 1ab0OpaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOMN
nocyzAbl 1 000py1I0BaHUS.
[Ipon3BOaAUTh BBIYUCIICHUS

10 XUMHYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOM padboTe

B Mape WK IpyIIe.

BricTpauBath pa3BEpHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha HHQpOpMAIUIO U3 yUeOHHKA U
CIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO
VICII0JIB30BaTh U3YYEHHBIN TOHATUNHBIN
amnmapar Kypca XuMuu
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nuHKa, xxese3a (II) u xxenesa (II1), meau
(IT), onucanue NprU3HAKOB UX
MIPOTEKAHUSI.

HccnenoBanne aMpOTEpHBIX CBOHCTB
TUIPOKCUIA ATTFOMUHHUS U THAPOKCHUIA
LIMHKA.

llpaxmuueckue pabomoi:

Ne 6. JKEcTKOCTh BOABI M METOIbI €€
yCTpaHEHHS.

Ne 7. Pemenue skCiepuMEHTAIIBHBIX
3aj1a4 1o Teme «BaxkHeIe MeTalibl 1
HUX COCOUHCHUS.

Buiuucnenus:

10 YPAaBHEHUSAM XUMHUYECKUX PEaKITUH,
€CJIM OJIMH W3 PEeareHTOB JaH B U30BITKE
WJIU COJICPKUT MPUMECH;

MAaCCOBOM JOJIM BbIXO/1a MTPOJAYKTA
peakiuu

Hroro no pasaeny 20

Pasznen 4. Xumus u oKpy:kamomas cpeaa

4.1 | Xumusa u 3

OKpY>Karomias cpenia

BemecTsa n MmaTepuansl B IOBCEAHEBHON
YKA3HHU 4eioBeKa. besonacHoe
VICTIOJIb30BAHUE BEUIECTB U XUMHUUECKHUX
peakuuii B ObITy. [lepBas momoiup rnpu
XMMHUYECKUX OKOTax U OTPABIICHUSIX.
XUMHUYECKOE 3arpsA3HEHUE OKPYHKAKOIIEH
cpenbl (IpenebHas A0y CTUMAs

XapakTepu3oBaTh POJIb XUMUAU

B Pa3IMYHBIX c(pepax AesTeTbHOCTU
JIFOIeH, OCHOBHBIE BEIIECTBA U
MaTepualbl, IPUMEHIEMBIE B )KU3HU
COBPEMEHHOTO YEJIOBEKA.

OOBSCHATDH yCIOBHSI 6€30MIACHOTO
WCIIOJIb30BaHUs BEIIECTB U XUMUUYECKUX
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KOHIIEHTpaIus BeuecTs. Poibs xuMun

B PEIICHUH DKOJIOTHYECKHUX MTPOOIIEeM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenune 06pas3iioB MaTepHaIOB
(CTEKJ10, CIIJIaBBl METAJIIOB, MTOJIMMEPHBIC
MaTepHaIb)

peakiHmii B ObITY.

AHanu3upoBaTh U KPUTUUECKU
OLIEHUBATh UH(OPMAIIHIO O BIUSHUH
IPOMBIIIIIEHHOCTH, CETbCKOTO X035ICTBA,
TPaHCIIOPTA U JIp. HA COCTOSIHUE
OKpY’KalolIel Cpeibl.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIH

IPU XUMHAYECKUX 0’KOTaX U OTPABICHUSIX.
[IpuarMaTh ydactue B 00CYKACHUN
npo6JsieM XUMHUYECKOH U 9KOJIOTMYECKON
HaIpPaBIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIMIO IO MpodiIeMe U
npejaraTb BO3MOXKHBIE ITyTH €€
pelieHus

Uroro no pazgeny: 3
Pe3epBHOE Bpemst 3
OBILEE UMCJIO YACOB 68
I10 ITPOI'PAMME
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