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denepanpHas paboyas mporpaMma 1Mo ydeOHOMYy mpeaMery «Xumus» (0a30BbIi
ypoBeHB) (mpenMeTHas o0nacth «EcTecTBeHHO-HAydyHBIE TIPEIMETHI») BKIIIOUACT
MOSICHUTETFHYIO 3aMKCKY, COJIepyKaHne 00yIeHHUS, TUTAaHUPYEMBIE pe3yJIbTaThl OCBOCHUS
MIPOTPAMMBI 110 XUMHH, TEMAaTHYECKOE TTAaHUPOBAHNUE.

[TosicauTenpHAsT 3amUCcKa OTpakaeT OO0IMMe IEeNH W 3aJadyd HW3ydeHUs XUMUH,
XapaKTePUCTUKY TICUXOJOTUYCCKUX TPEANOCHUIOK K €€ M3YYCHHUIO OO0YJaroIIMMHUCS,
MECTO B CTPYKType Y4YeOHOro IUlaHa, a TaKKe TMOIXOIbl K OTOOpY CcoaepKaHus, K
OTIPEICTICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanne OOydYeHHS PACKPBIBACT COJEPIKATCIbHBIE JIMHUW, KOTOPBIC
MpeaIaratoTes I 00s13aTeIbHOTO U3YYCHHUS B KaXJIOM Kjlacce Ha ypPOBHE OCHOBHOTO
oO1iero oOpa3oBaHusI.

[InanupyeMble pe3ynbTaThl OCBOCHHUS MPOTPAaMMBI TI0 XHMHH BKITFOUYAIOT
JUYHOCTHBIE, METaIllpeMETHBIE PE3yJbTaThl 3a BeCh IMEepuoa OOydYeHHS Ha ypOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHMsl, a TAK)KE IIPEIMETHBIE TOCTHKEHUSI 00yUYaroIIerocs: 3a
KaXJIbIH T0J1 00y4eHHUS.

HOACHUMTEJ/IbBHAA 3AIIMCKA

[Iporpamma o XMMUM Ha ypOBHE OCHOBHOT'O 00111eT0 00pa30BaHUs COCTaBJIeHa Ha
OCHOBE TpeOOBaHMM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBI
OCHOBHOTO o0Imero oopazoBanusi, mpeacTaBieHHbx B DPI'OC OO0, a Takxe Ha
OCHOBE (henepaibHON paboueld MpPOrpaMMbl BOCTIMTAHHUS W C Y4YETOM KOHIICTIIIHH
npenojaBaHusi ydyeOHOro mpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX OpPraHU3aIUSIX
Poccuiickon ®@enepanumu.

[Iporpamma mo xumuu pazpaboTaHa C IEIbI0 OKa3aHUS METOIUYECKON IMOMOIIIH
YUUTEIO B CO3/IaHUH paboyel MporpaMmsl 1o y4eOHOMY IIPEAMETY.

[Iporpamma o xumum Aa€T NpeCTaBIEHUE O TENsIX, 00IIel cTpaTeruy O0y4eHHs,
BOCIIUTAaHUSI U  Pa3BUTHS  OOYYaAIOIIMXCS  CpPeACTBaMH  y4yeOHOro  TMpeaMeTa,
yCTaHABJIIMBAET  00s3aTE€IbHOE  MPEAMETHOE  COAEep)KaHWe,  MpeayCMaTpUBaeT
pacrpeiesieHue ero o KjiaccaM U CTPYKTYpUPOBAHHUE T10 pa3zeiaM U TeMaM MporpaMMbl
0 XWUMHH, OIpeAeisieT KOJIUYECTBEHHbIE W KAueCTBEHHBIE XapaKTEPUCTUKU
COJIEp)KaHMs, PEKOMEHIYEMYIO TIOCIEOBATEIbHOCTh H3YyUYCHHUS XUMHUH C YYETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA Yy4eOHOTO IIpoliecca,
BO3PACTHBIX OCOOCHHOCTEH OOydYarommxcsi, OnpeeaseT BO3MOXXHOCTH MpeaMeTa Jjis
peanu3aiuu TpeOOBaHWN K pe3yJibTaTaM OCBOCHHMS OCHOBHOW 0OOpa30oBaTeIbHOM
nporpaMmMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3ynbTaTam 00y4ueHHUs XUMHUH Ha YPOBHE LieJIeH U3yUeHUs IPeIMETa 1 OCHOBHBIX BUIOB
y4eOHO-TIO3HABATEILHON JIEATEIbHOCTH OOydYaromIerocss IO OCBOSHUIO Y4eOHOTO
COJIepKaHUsI.
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3HaHWE XHMHHM CIYXXKUT OCHOBOM Uil (OPMHUPOBAaHUS MHPOBO33PEHUS
oOy4Jaronierocsi, ero MnpeACcTaBiICHUl 0 MaTepUaIbHOM €IMHCTBE MHUpPA, BAXKHYIO POJIb
UrparoT (QopMupyeMble XHUMHEH MPECTaBICHUS O B3aMMOIPEBPAIICHUSX DHEPTUU U
00 DBOJIOLMU BEIIECTB B MPUPOJAE, O IMYTAX pPEUICHHs TI00aIbHBIX MpodieM
YCTOMYMBOIO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBOMN U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIIEM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3alliid BO3MOXKHOCTEH ISl camMopa3BUTHSA U (HOPMHUPOBAHHUS
KYJBTYPBI JINYHOCTH, €€ 00111el 1 PyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJaJ B (OpMHpOBAHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
OoOy4YaromMxcs,  HaBBIKOB  HMX  CaMOCTOSTEIIbHOM  y4eOHOW  J1eATEeNbHOCTH,
HKCIEPUMEHTAIbHBIX M  HUCCIENOBATEIbCKUX  yYMEHUW, HEOOXOIUMBIX  Kak B
MOBCEHEBHOM )KM3HU, TaK U B IPO(PECCHOHATIBHOM ESITEIbHOCTH;

3HAKOMUT CO CIEUU(DUKON HAYYHOTO MBILIUICHHMS, 3aKJIaJIbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIiJa Ha E€IMHCTBO MPHUPOJbI U YEJIOBEKA, SIBIAETCA OTBETCTBEHHBIM JTAllOM B
(OpMHPOBAHNUU €CTECTBEHHOHAYYHON IPaMOTHOCTH O00YYarOIIUXCS;

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

JlanHbple HampaBlieHHs B OOYYEHMM XHUMHHM OOECHedYMBaKOTCS Ccreuu(UKoi
coJiep>KaHusl yueOHOTO MpeAMETa, KOTOPBIN SIBISETCS MEJAarornuecky aJanTUPOBAHHBIM
OTpa)keHHeM 0a30BOM HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUS.

Kypc xumum Ha ypoOBHE OCHOBHOIO 00IIEro oOpa30BaHUsS OPUEHTUPOBAH HA
OCBOEHHE OOYyYaIOUIUMUCS CHCTEMbl NEPBOHAYAJIBHBIX MOHATUA XUMHH, OCHOB
HEOPraHWYECKON XMMUU U HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX NOHSITHI OpPraHU4YeCcKOn
XUMUH.

CrpykTypa coaepkaHusi MpOrpaMMbl IO XMMHMHM C(OpPMHUPOBAHA Ha OCHOBE
CUCTEMHOT0 NOAX0/a K €€ n3ydeHuro. CopeprkaHne CKIIaAbIBAETCS U3 CUCTEMBI TOHATUI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUIA O XUMUYECKOH peakiuu. O6e
3TH CUCTEMBI CTPYKTYPHO OPraHMW30BaHbl [0 MPUHIUIY [TOCIEA0BATEIBHOIO Pa3BUTHS
3HAHMI Ha OCHOBE TEOPETUYECKUX MPEJICTABICHUI PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOT'O YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHMS,;

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

YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOU CBSI3H;

IpeCcTaBlIeHU 00 3JIEKTPOTUTUYECKOM JUCCOLMALIMY BEILIECTB B pACTBOPAX.

Teopernyeckre 3HaHHUS pACCMaTPUBAIOTCSI HA OCHOBE SMITUPUYECKU TIOJTYYEHHBIX U
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCA MOCIEIOBATEIBLHO OT OJHOTO YPOBHS K APYTOMY,
BBINIOJIHASL (DYHKUMU OOBIACHEHHS M TMPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U
BO3MOYKHOCTEN MPAaKTHYECKOTO0 MPUMEHEHHUS U MOITYUYEHUS U3YYaeMbIX BELECTB.
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OcBoeHnure mporpaMMbl 0 XUMHH CITIOCOOCTBYET (DOPMUPOBAHUIO MIPEICTABICHUS O
XMMHUYECKOW COCTABJISIOIIECH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM ITPUPOIbI,
[EHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO M METOJIaM MO3HaHus B Hayke. 3yueHue
XUMUH MPOUCXOUT C MPUBJICUCHUEM 3HAHUHT U3 paHEe N3YYCHHBIX YICOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kimacce» U «du3uka. 7 Kimacey.

[Ipy u3yuyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHMM OCHOB XHMHUYECKOM
HAayKH Kak O0O0JIACTM COBPEMEHHOT'O €CTECTBO3HAHMUSI, MPAKTUYECKOU JESATEIbHOCTU
YyelloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajadya y4eOHOIo
peaMeTa COCTOMT B (DOPMUPOBAHWU CUCTEMBI XMUMHUYECKMX 3HAHUNA — BAKHEUIIINX
(bakToB, MOHATHUM, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUHM, JOCTYMHBIX 0000IIeHUN
MHUPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKd, B MPUOOIICHUU K HAYUYHBIM METOJIaM
MO3HAHUS TP M3YYECHUU BEIIECTB W XUMHUYECKUX peakiuii, B (HOpMUpPOBAHUU
Y Pa3BUTHM MO3HABATEIBHBIX YMEHUM M UX MPUMEHEHUU B Y4eOHO-IIO3HABATEIHHON U
y4eOHO-UCCIIEI0BATEILCKON JEATeIbHOCTH, OCBOCHHUH MPaBUJI O€3011aCHOT0 OOpaIleHUs
C BEILECTBAMU B MOBCEAHEBHOW KU3HMU.

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

dbopmupoBaHue MHTEIJIEKTYJIbHO pa3BUTOMN JIUYHOCTH, TrOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY TMPUHATHIO PEHICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHAM KU3HU;

HaIMpaBJICHHOCTh OOYYEHHUS HAa CHUCTEMATHYECKOE MPUOOIIECHUE O00YYaroIIMXCs K
CaMOCTOSITETIbHOM TIO3HABATEIbHOM JEATEeNbHOCTU, HAay4YHbIM MeETOJaM IO3HaHMUS,
(GhOpPMUPYIOITUM MOTHUBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUMU;

obecrieueHre yCciIoBUi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YJaIONUMUCS OTIBITa
pa3HOOOpa3HOW JAESATENBbHOCTH, TO3HAHUS U CAMOIIO3HAHMS, KIIOYEBBIX HABHIKOB
(KJTFOUEBBIX KOMIIETEHIINI ), UMEIOIIUX YHUBEPCATBLHOE 3HAUCHUE ISl a3 IUYHBIX BUIOB
NeSATEeIbHOCTH;

dbopmupoBanue o011ei PyHKITMOHATIBLHON 1 €CTECTBEHHO-HAYYHOM IPAMOTHOCTH, B
TOM YHUCJIE YMEHUN OOBSICHATH M OLICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA, UCIIOIb3Ys
3HAHHUS W OTMBIT, TIOJYYCHHBIC TPU W3YYECHUU XUMHH, TPUMEHSATH WX TPHU PEUICHUU
po0sIeM B TOBCEAHEBHOM JKU3HU U TPYAOBOM JESATEIHHOCTH;

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

pa3BUTHE MOTUBALMU K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHUS OOIIEUETOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIsS M HAPABICHHOCTH JABHEUIIIET0 00yUeHUSI.

OO61iee 4yucaO0 4YacoB, PEKOMEHJOBAHHBIX ISl M3ydeHUs Xumuu, — 136 4acos:
B 8 kiacce — 68 yacoB (2 yaca B Heiem10), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).
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JUtst KaKJI0ro Kjacca NpeayCMOTPEHO PE3EPBHOE yueOHOE BpEMsl, KOTOPOE MOKET
OBITh UCMOJB30BAHO YYACTHUKAMH 00pa30BaTeIbHOIO Mpoliecca B eNIIX (popMupoBaHus
BapUATHBHOMN COCTABJISIOINICH cofep kaHusl KOHKPETHOM paboueit mporpamMmsl. [1pu aTom
oOs3aTenbHas (MHBapUWAHTHAs) YacTh COJACPXKAHUS TMpPEaMeTa, YCTAaHOBJICHHAS
npUMeEpHON pabouelt mporpaMmoit, U BpeMsi, OTBOAMMOE Ha €€ U3y4eHHe, T0KHbBI ObITh
COXPAaHEHBI ITOTHOCTBIO.
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COAEPKXAHUE OBYUYEHMUA

8 KJIACC

IlepBoHaYabHbIE XUMHYECKHUE MOHSATHS

[Ipenmer xumun. Posib XuMHUM B KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. dusznueckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue Bemects. [lonsTue
0 MeToAax MOo3HaHWsA B XuMuHU. Huctele BemectBa U cMecd. CriocoObl pasaeineHus
cMmecei.

ATOMBI U MOJICKYJIbl. XUMUYECKHUE AJIeMEHThI. CHMBOJIbI XUMUYECKUX 3JIEMEHTOB.
IIpocTbie U CI0XKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢dopmysa. BaleHTHOCTP aTOMOB XHMHUYECKHX D3JIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BenlecTB. OTHocUTEIbHAsd aTromHas wmacca. OTHocHTeIbHas
MOJIEKYJIsIpHasg macca. MaccoBast 10151 XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.

KomnuectBo BemectBa. Monbs. MonsipHast macca. B3auMocBs3b KOJIMUECTBA, MACCHI
U 4Yucla CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacu€rsl mo QopmyiaM XUMHYECKHUX
COCIUHCHUU.

DU3NYECKUE U XUMUUYECKHE SIBJICHUA. XMUMHUYECKasl PEAKIUS U €€ MPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHEeHHS. Knaccudukamus XMMUYECKUX
peakiuii (CoequHeHUs, pa3IoKEHHS, 3aMeIleHUs, OOMEHa).

Xumuueckuul 3KCnepumMeHm:

3HAKOMCTBO C XHWMHYECKOW TMOCYAOW, MpaBWjiaMud paboThl B JabopaTopuu U
npuéMamMu oOpalieHusi ¢ JiabopaTOpHBIM OOOpPYJAOBaHUEM, H3YYEHHUE W OMHCAHUE
bu3MYecKuX CBOMCTB 00pa3IlOB HEOPTaHMUYECKHX BEIECTB, HAOMIONeHNE (PU3NIECKUX
(n1aBlieHHE BOCKA, TassHUE JIba, paCTUpPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHACHC AU
BOABI) M XUMHYECKHX (TOpEHHE CBEUM, TPOKAIMBAHWE MEIHOW IPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KUCIOTOW) SIBICHUM, HAONIOJIEHWE W OIMHCAHHE MPU3HAKOB
NPOTEKaHUS XMMUYECKHX peaklMil (pas3iiokeHue caxapa, B3aUMOJEHCTBUE CEPHOMN
KHUCIIOTBI C XJIopujoM Oapus, pasznoxenue ruapokcuna meau (II) mpu HarpeBanum,
B3aMMO/ICHCTBHE KeJe3a ¢ pacTBopoM cosid meau (II), uzyuenue cnocoOoB paszeneHus
cMecel (¢ TIOMOIIBIO MarHuTta, (UIBTPOBAHHME, BBIMAPUBAHUE, JUCTUIUISAINA,
xpoMarorpadusi), TpOBEACHUE OYNCTKUA MOBAPEHHOW COJM, HAONIO/IEHWE W OMHCAHUE
pe3yibTaTOB MPOBENCHUS OMNbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHHUS MacChl,
CO3/IJaHUE€ MOJIeNIel MOJIEKYJ (IIIapOCTEPKHEBBIX ).

BaxHellime npeacTaBuTe M HEOPraHMYeCKUX BeleCTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kuciopoa — 3;1eMeHT 1 IpOCTO€E BELIECTBO.
Haxoxnenue kucimopoga B mpupoje, GU3HNYeCKue M XMMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. [lpumenenue kucnopoga. CnocoObl MOMy4YEHUS KHUCIOpOAa
B Jlaboparopuu M MpomblluieHHOCTU. KpyroBopor kucinopoaa B mpupone. O30H —
AUTOTPOITHAS MOAU(DUKAIIHS KACTIOPO/Ia.
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TemnoBoii 3 PexT XuMHUYECKON peaklny, TEPMOXUMUUYECKUE YPAaBHEHHUS, IK30- U
SHIAOTEPMUYECKHE peakinu. TOMIMBO: Yroyib U METaH. 3arpsi3HEHUE BO3AyXa, YCUIICHUE
MapHUKOBOTO A (HeKTa, pa3pylIeHHEe 030HOBOTO CIIOA.

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

MousipHbIT 00BEM ra30B. PacuéTel M0 XUMUYECKUM YPaBHCHUSM.

dusnveckre cBoMCTBa BOAbI. Boga kak pactBoputeinsb. PactBopsl. HackiieHHbIEe 1
HEHACBILLICHHBIE pacTBOPbI. PACTBOPUMOCTE BEMIECTB B BoJIe. MaccoBas 10Jsl BEIIECTBA
B pacTBope. XMMHUYECKHE CBOMCTBa BoAbl. OcHOBaHUs. Posib pacTBOpoB B mpHpoAe U
B J)KM3HHU 4esioBeKa. KpyroBopoT Boibl B pUpoe. 3arpsi3HEHHE MPUPOIHBIX BOJ. OXpaHa
Y OYMCTKA MPUPOIHBIX BOJI.

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

OcnoBanus. Knaccudukaius ocHOBaHUM: MIETOYH U HEPACTBOPUMbBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuil. @PuU3NMYEeCKME U XUMHYECKUE CBOMCTBA OCHOBAHMHM.
[TosrydyeHre OCHOBaHHUM.

Kucnorel. Knaccudukanusa kucnor. Homenknarypa kucinor. dusnueckue u
XAMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTM MeTaioB H.H. bekerona. Ilomyuenue
KHUCJIOT.

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

I'eneTnyeckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIMHEHUN.

Xumuueckuil IKCnepumenm:

KAUE€CTBEHHOE ONPEACIICHUE COJEPKAHUS KHUCIOPOJa B BO3JAYyXE, IMOJIyYEHHUE,
coOupaHue, pacrno3HaBaHWE W M3YyYEHHE CBOWCTB KHUCIOpOAa, HaOIOIEeHUE
B3aMMO/ICHCTBUSI BEUIECTB C KHUCIOPOJOM M YCJIOBUSI BOBHUKHOBEHUS M MPEKpaICHUs
ropenus (mMokapa), O3HAKOMJIEHHE C OOpa3laMH OKCHIOB W OIMHUCAHHUE HMX CBOWCTB,
MoJlyuyeHue, coOupaHue, paclo3HaBaHWE M H3YyUYCHHE CBOMCTB BOJOpojaa (TOpeHue),
B3aumojieiicTBue Bojopoaa ¢ okcugoM Meau (II) (BO3MOXHO HMCHOJIB30BaHUE
BUJIEOMAaTEPHAIIOB), HAOI0IeHHE 00Pa31I0B BEIIECTB KOJUYECTBOM 1 MOJIb, CCIICIOBAHKE
O0COOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO, TIPUTOTOBIICHUE
PacTBOPOB C ONPEACIIEHHON MAaCCOBOU JI0JIEN PaCTBOPEHHOTO BEUIECTBA, B3aUMOJICICTBUE
BOAbl C MeTaJulamMu (HaTpueM MW KajublueM) (BO3MOXHO  MCHOJb30BAaHHE
BUJICOMATEPHUAIIOB), HCCIICIOBaHHE OOpa3llOB HEOPTaHWYECKUX BEIIECTB Pa3TUUHBIX
KJIaCCOB, HAOJIOZICHNE U3MEHEHUSI OKPACKU MHIMKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUEH,
u3ydeHrne B3ammozercTBus okcumaa meau (l1) ¢ pacTBopoM cepHOW KHCIOTHI, KHCIOT
C METaUIAMH, PEaKUUMW HEWTpaIu3aluu, I0Jy4eHUE HEPACTBOPUMBIX OCHOBAHWMU,
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BBITECHEHUE OJTHOTO METAJUIA APYTUM U3 pacTBOPA COJIU, PEILIEHUE IKCIIEPUMEHTAIIBHBIX
3a/1a4 1o TeMe «BakHenme Kiraccbl HEOPraHMYECKUX COCAUHEHUI.

Iepuoauueckuii 3akoH u Ilepuoanyeckas cucrema xumudeckux jiaemenros /1.U.
MenpaeneeBa. CrtpoeHue aroMoB. XuMHYeCKass CBf3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHbIC PeaKLUH

[lepBbie MOMBITKHA KIacCU(UKAIIMM XUMUYECKUX 3JeMeHTOB. [loHsTe 0 rpymmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIEJIOYHO3EMENBHBIE METAIUIbI, TAJIOT€HbI, UHEPTHBIE
ras3bl). JE€MEHTHI, KOTOpbIe 00pa3ytoT aM(pOTepHbIE OKCUIBI U TUIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepnogmyeckas cucremMa XuMHUYECKUX dieMeHToB JI.U.
MenneneeBa. Koporkonepuoanas u pnuHHOnepuoaHass ¢opmbl Ilepuonnueckoit
cucreMbl xuMuueckux dieMeHToB J[.M. Menneneesa. [lepuons! u rpynnsl. PU3ndecKkuii
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIIBI DJIEMEHTA.

Crpoenune aromoB. CocrtaB aTomHbIxX saep. M3oromsl. Onexktponsl. CtpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB nepBbIx 20 XUMHUECKUX 3JIeMEeHTOB llepuoanueckoil
cucrembl .M. Menneneea. XapakTepuUCTUKA XHMHYECKOI'O DJJIEMEHTAa II0 €ro
nonoxeHuro B [lepuonuueckon cucreme /.M. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI paauyca AaTOMOB XUMHYECKHX DIIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOJaM.

3nauenue Ilepmoamueckoro 3akoHa u Ilepmoamyeckon CHCTEMBI XUMHUYECKHX
AJIEMEHTOB ISl Pa3BUTHUS HayKu U pakTuku. J[.1. Menaenees — yu€Hbli U rpakKIaHUH.

Xumunyeckass  cBsi3b. KoBaneHTHass  (MOJsipHas W HENOJSIpHAsi)  CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp okucinenus. OKHCIUTENBHOBOCCTAHOBUTENBHBIE peakiuu. lIponecce
OKHCJIEHUS] U BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii sKcnepumenm:

U3ydeHHue oO0pa3lloB BEHIECTB METAUNIOB W HEMETaUIOB, B3aMMOJICHCTBHE
TUAPOKCUAA IMHKAa C pPacTBOpaMHU KHUCIOT M WIEJOYEH, MPOBEJCHUE OIbITOB,
WUTIOCTPUPYIONIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
pEeaKIu pa3oKeHUs,, COSTUHEHHUS).

Mesicnpeomemuvble ces3u

Peanuzanust MeXnpeAMETHBIX CBSI3€H NpU HM3yYEeHUM XUMUM B & Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOIH30BAHNE KaK OOIIMX €CTeCTBEHHOHAYYHBIX MOHSITUH, TaK
U TIOHSTHUH, SIBISIONIMXCS CHUCTEMHBIMU JJISI OTACJIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIUKJIA.

OO0mIre ecTeCTBeHHOHAYYHbIC TIOHSTHSI: HAYyYHBINH (DaKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHajau3, CHUHTE3, KiaccuuKaiusa, TMepUOJUIHOCTh, HAONIOJEHNUE, HKCIEPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®du3uKa: MaTepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WUOH, HYKJIHUJ, WU30TOIIbI,
PaIOaKTUBHOCTb, MOJICKYJIa, OJJICKTPUYECKUN 3apsj, BEIIeCTBO, TeI0, OOBEM,
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arperaTHOE COCTOSIHHME BEIIECTBA, ra3, (M3MYECKUE BEIMUYWHBI, SAUHUIIBI U3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE37b1, ColHIIE.

buonorus: hotocuntes, gpixanue, onocdepa.

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

9 KJIACC

BemecTBo M XMuMHYeCKasi peakus

Ilepnonmueckuit 3akoH. Ilepnogmyeckas cucremMa XuMuU4YecKux diaeMeHToB JI.1.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB XMMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaKsl, KaJblUs U UX COCIUHEHUN B COOTBETCTBUU
C MOJIOXKEHUEM DJIEMEHTOB B [lepnoandeckoi cucTeMe U CTPOCHHEM UX ATOMOB.

CrpoeHue BeniecTBa: BUIbl XUMUYECKON CBSI3HU. THUIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOWCTB BENIECTBA OT THIIA KPUCTALIMYECKOW pPEMETKHM W BUAA
XUMUYECKOU CBSA3H.

Knaccudukanys u HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCAIINXCS K PA3IMYHBIM KJIACCAM HEOPTaHUYECKUX COCTUHEHUM,
TE€HETUYECKAas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XUMHUECKHMX  pEaKIUi 10  pa3IuvyHbIM  Mpu3HaKaM (10
YUCJIy W COCTaBY Yy4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(ddekty, mo
U3MEHEHHUIO CTETeHEeH OKHUCICHUS XUMHYECKUX OJJIEMEHTOB, 1O OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIAOTEPMUYECKHE PEaKUUHU, TEPMOXUMHUUYECKUE
YPaBHEHMUSL.

[lonsiTue O CKOPOCTH XUMHUYECKOM peakuuu. [loHsitue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHsATHE O TOMOTEHHBIX M TE€TEPOTEeHHBIX
peakuusx. Ilonstue o karanuse. IloHstne o xmmuyeckom paBHOBecUU. DAKTOPHI,
BIIMSAIOLIME HA CKOPOCTh XUMAYECKOW PEAKIINN U MTOJ0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHUCIIUTENIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHUe YpaBHEHUN OKUCIUTEIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUHN C UCTIOJIBb30BAHMEM METO/IA AIEKTPOHHOTO OallaHca.

Teopus >JIEKTPOIUTUYECKON JUCCOIUALIMU. DJIEKTPOJIUTHl W HEIIEKTPOJIUTHI.
Katnonbl, aHuoHbl. MexaHW3M JUCCOLMAIUM BEIIECTB C PA3JWYHBIMU BUIAMHU
xuMHuueckoit cBsa3u. Crenenp aucconyanuu. CUIbHbBIE U CIa0ble dJIEKTPOIUTHI.

Peakiuu moHHOrOo OOMEHa. YCIOBUS TPOTEKAHUS PEAKIMHA HMOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE NOHHBIE YpaBHEHHUs peakinii. CBOICTBA KUCIOT, OCHOBaHUH U
coJiell B CBETE MPEJCTaBICHUN 00 AIICKTPOIUTHUECKOW auccomuaiuu. KadecTBeHHBIC
peakuuu Ha HOHBL. [IoHsATHE O TMAPOIN3E CONEN.

10
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Xumuueckuil IKCnepumenm:

03HAKOMJICHUE C MOJCIISIMU KPUCTALTUICCKUX PEMIETOK HEOPTAHUUECKUX BEIIECTB
— METaJJIOB M HeMeTauioB (rpaduTa U aiamasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATPHs),
WCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHWMHYECKOW PEaKIUd OT BO3JCUCTBUS
pa3iauuHbBIX (HaKTOPOB, HCCIEIOBAaHHE BJICKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB,
nporecca AUCCOIMAIMKA KUCIIOT, MEI0Ye U coei (BO3MOKHO MCIOJB30BaHUE BUIICO
MaTepHayioB), TPOBEJACHKE OIBITOB, MILTIOCTPUPYIONIMX MPU3HAKU MTPOTCKAHUS PEaKIIUNA
MOHHOTO 0OMeHa (0Opa3oBaHHE OcajKa, BBIACICHUE Ta3a, 00pa30BaHKUE BOJIBI), OTIHITOB,
WLTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peaKiuii (ropeHue,
peaknuu Pa3iIoKEHUs, COCTUHEHHUS), PaClO3HABAHWE HEOPTaHWYECKUX BEIIECTB C
MOMOIIIbIO KAYECTBEHHBIX PEaKlUii Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIILHBIX 3a/1a4.

HemeTtanbl 1 UX coeuHEeHUsI

O6mas xapakTeprucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIC
cternienu okucieHus. CTpoeHue u Pu3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XUMHYECKHE CBOMCTBa Ha TMpUMEpe XJopa (B3aUMOJEHCTBUE C MeETaIaMH,
HEMeTaJUIaMH, 1eiaoyaMu). Xnopooaopo. ColsiHasi KUCI0Ta, XUMUYECKHUE CBOMCTBA,
noJlyuyeHue, IpuMeHeHue. JlelicTBrue XJjiopa U XJIOPOBOAOPOJa Ha OPraHU3M YeJIOBEKa.
Baxneiiime XJIOpUIbI U UX HAXOXKJIECHUE B IPUPOJIE.

OO01as xapakrepuctuka 351eMeHTOB VIA-rpynibl. OcOOEHHOCTH CTPOECHHMS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue U  (PU3NYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOpPOJa W Cepbl. AIIOTPOINHBIE MOAU(PHUKAIMU KHUCIOPOJAAa U CEPHI.

Xumunyeckue cBoicTBa cepbl. CepoBOIOPOA, CTPOCHUE, PU3NUECKUE U XUMHUUECKHE
cBoiicTBa. OKCHUIBI CEPbl KaK MPEACTABUTENN KUCIOTHBIX OKCcHUIIOB. CepHasi KUCIOTa,
bu3nueckue U XMMHUYECKUE CBOMCTBa (00IIME KaK MpeACTaBUTEINs Kilacca KUCIOT U
cnenupuyeckre). XuMUYECKUE PEaKInH, JISKAIIHE B OCHOBE MPOMBIIIJIEHHOTO crioco0a
MOJy4E€HUsI CEpHOM KUCIOTHI. [IpuMenenne cepHoil kucnotsl. Cojii CEpPHOM KUCIOTHI,
KayecTBEHHAsi peakuus Ha cyiabdaT-uoH. HaxoxmeHwe cepel W €€ COCTUHEHHIA
B IpHUpojae. XUMHUYECKOE 3arpsi3HEHUE OKpPYXKAloIleW Cpeabl COCTUHEHUSIMHU Cepbl
(KUCTOTHBIC OKIH, 3aTPS3HEHHE BO3/IyXa U BOJIOEMOB), CITIOCOOBI €T0 MPEI0TBPAIIICHHUS.
OO6mast xapakTepucTika 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIC CTETICHH OKUCIICHHS. A30T, paCpOCTpaHEeHUE B IPUPOJE, PU3NIECKUE U
XUMHUYECKHe CBoiicTBa. KpyroBopoT asora B mpupoje. AMMUaK, ero Gpusndeckue u
XMMHYECKHE CBOMCTBA, MOJy4yeHHe W npumeHeHue. Colm aMMOHUS, UX (PU3HUECKUe
U XUMHUYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHas! peakius Ha HOHbI aMMOHHSI.
A3oTHas KHCIOTa, €€ MojyyeHue, (U3NYecKue U XUMUYECKHue CBOMCTBa (0OIIMe Kak
IpeICTaBUTEINS Kilacca KUCIOT U crienupudeckue). Mcnonb30BaHrne HUTPATOB U COJIECH
aMMOHHUSI B KaueCTBE MUHEPAIBbHBIX ymoOpeHmid. XHUMHUYECKOE 3arpsi3HCHHE
OKpY>KaloIlen cpesibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3AyXa,
no4Bkl U BoJoEMOB). Docdop, amnorponHbie Moaudukanuu docdopa, uznueckue u
xumudeckue cpoiictBa. Oxcupa docdopa (V) m dochopHas Kuciiora, (PU3NISCKHE
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U XUMUYECKHE CBOWCTBa, TmoimydeHue. Vcmomb3oBanue ¢GochatoB B KadyecTBe
MUHEpaIbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 35eMeHToB [V A-rpynmnbsl. OcoOOeHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTEMEHW  OKUCICHHUA. YTIEpoJl, aJJIOTPONHbIE  MOAM(PUKALINH,
pacrpocTpaHeHue B Mpupoje, (U3UYECKHE W XUMHUYECKHE CBOWCTBA. AJICOpOIUS.
Kpyrosopot yriepoaa B npupojie. OKCuabl yriiepoaa, ux Gu3nueckrue U XUMUYECKUE
CBOICTBA, JICHCTBHE HA KUBBIC OPTaHU3MBI, TIOJYYCHUE W TIPUMEHEHHE. JKOJIOTHICCKUE
npo0seMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumnoresa rinobaibHOr0 MOTEIICHUS
KJIMMaTa, MApHUKOBBIA 3PdeKT. YronbHas KUCIOTa U €€ COolM, MX (U3HYECKUEe U
XUMHUYECKHE CBOMCTBA, TTOJIyYCHHE U TpUMeHeHne. KauecTBeHHas peakiius Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH U CETHCKOM
XO3SICTBE.

[TepBoHavyaIbHBIE TIOHATHS 00 OPTAaHMYECKHX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, HTWIEH, alleTUJICH, 9TaHOJ, TJIMIIEPUH, YKCYCHasi KHCIIOTA).
[TpupoHBIE HCTOYHUKH YTIICBOIOPOIOB (YTOJIb, MPUPOIHBIN Ta3, HEDTH), IPOTYKTHI KX
nepepaboTKyu (OCH3UH), UX POJIb B OBITY U MIPOMBIIIICHHOCTH. [IoHATHE 0 OMOIOTrHYECKH
BKHBIX BEIECTBAX: JKUpaX, OejlKax, yrieBojax — M HUX POJIM B KU3HU YEJIOBEKa.
MartepuaibHOE €AMHCTBO OPTAHMYECKUX U HEOPTAaHUICCKUX COCTUHEHUH.

Kpemnuii, ero ¢usndeckue U XMMUYECKUE CBOMCTBA, MOJYYCHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoje. O6mue npeacraBiaenus o6 oxkcunae kpemuus (IV) u
KpeMHueBoi kucnore. CUITUKAThI, UX HCIOJIb30BaHHWE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiiime cTpouTenbHbIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. [Ipobiembl 6€30macHOr0 MCIMOJIb30BAaHUSI CTPOUTEIBHBIX MATEPUAJIOB B
ITOBCEHEBHOM KU3HHU.

Xumuueckuii sKcnepumenm:

M3yuyeHHE O00pa3lloB HEOPraHWYECKHX BEIECTB, CBONCTB COJSHOW KHUCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-WOHBI M HAONIOJCHHWE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpaXkarouiue (pU3nUecKre U XMMUYECKHUE CBOMCTBA raJIOT€HOB U
UX COEIMHEHHH (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPUAIOB), O3HAKOMJIEHHE C
oOpa3namu  XJOpUAOB (TaJOreHUAOB), O3HAKOMJIEHHME C oOpa3laMu cepbl U €€
COEIMHEHUSMH (BO3MOXHO UCIOJIb30BAaHUE BHIEOMATEPHANIOB), HAOIIOJEHUE Mpoliecca
OoOyTJIMBaHMS caxapa MoJl IeWCTBUEM KOHLIEHTPUPOBAHHOW CEPHON KUCIOTHI, U3yUEHUE
XUMUYECKUX CBONCTB pa30aBIEHHON CEpPHOW KHUCJIOTHI, MPOBEJIECHHWE KadeCTBECHHOMU
peakuuu Ha cyib(paT-uOH U HAOIIOJEHUE MPU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHUE C
bu3mueckuMu  CBOWMCTBaMHM  a30oTa, ¢Gochopa W UX COeOAUHEHUU (BO3MOXKHO
UCIIOJIb30BAaHUE BUAEOMATEPUAJIOB), 00Opa3liaMH a30THBIX U (POCPOPHBIX yIOOpEHUH,
NoJiyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMHUaKa, MPOBEICHUE
KayeCTBEHHBIX pEaKkUWid Ha MOH aMMOHHUA U (ocaT-HOH M H3yYEHUE MPU3HAKOB UX
MIPOTEKAHMS, B3aWMOJCHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHCJIOTBI C MEABIO
(BO3MO>XHO HMCHOJB30BAHUE BHUIECOMATEPHAIIOB), U3YUEHUE MOJEIEH KPUCTAJUIMUYECKUX
pemérok anmasa, rpadura, dyimepeHa, O3HAKOMIICHHE C TMPOIECCOM  aICcopOIHH
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PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IPOTMBOrasa,
NOJlyuYeHUE, COOMpaHUE, paclO3HABAHME W M3yUYEHUE CBOWCTB YIJIEKUCIIOIO rasa,
IPOBEJCHUE KAYECTBEHHBIX pEakluil Ha KapOOHAaT U CUJIMKAaT-UOHbI U H3y4YEHUE
IIPU3HAKOB MX  NPOTEKaHWs, O3HAKOMJICHME C  MNPOAYKUMEH  CWIMKATHOU
IIPOMBILIJICHHOCTH, pPEUICHUE OHKCICPUMEHTAIbHBIX 3a1a4y Mo TeMme «Baxuenmue
HEMETAJUIbI U UX COCIUHEHUSY.

MeTaJiibl M KX COETUHEHMSI
OO6m1as XxapakTepuUCTUKa XMMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHHMHM HX
nosiokeHus B Ilepuonnueckon cucreme xumuudeckux siiemeHToB .M. Menneneesa u
cTpoeHusi atoMoB. CTpoeHue MeTaioB. MeTaminueckas CBA3b U MeETajuIMYecKas
KPUCTAUINYECKAsA PEIIETKA. JJICKTPOXUMUYECKUWA PpAJl  HANpsDKEHUHA  METaJUIoOB.
du3znvecKre 1 XUMUYECKUE CBOMCTBA MeTAJIOB. OO0I1I1e CTIOCOOBI MOTYyYEeHHS METAILJIOB.
[ToHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3AITUTHI KX OT KOPPo3uu. CIUTaBsl
(cTanb, 4yT'yH, JIOPATFOMUHKMN, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIITIIICHHOCTH.

[llenounple MeTauibl: TOJNOXKEHHE B llepmoanmyeckor cUCTEME XHUMHUYECKHUX
anemenTtoB J.M. MeHueneeBa, CTpoeHHME HX aTOMOB, HAXOXICHHUE B MPUPOJE.
dusznyeckue W XMUMHUYECKHE CBOMCTBA (Ha mpumepe Hatpus U Kaiaus). Okcuasl U
TUJIPOKCUIBI HATPUA U Kalnsl. [[puMeHeHne METOYHBIX METAIIOB U UX COCTMHEHUM.

[I{eroyHO3E€MENBHBIE METAIIIIBI MATHUW M KaJbLUU: TIOJIOXKEHNE B [lepnoanueckon
CUCTEME XUMHUYECKHX 3JieMeHTOB JI.J. MeHeneeBa, CTpO€HHUE UX aTOMOB, HAX0XKICHUE
B npupone. OU3n4eckne U XUMHYECKHE CBOWCTBA MAarHusd M Kaliblus. Baknenmme
COCIMHEHUs KaJblUs (OKCUM, THUAPOKCHA, coyiv). JKECTKOCTH BOJBI M CIOCOOBI €&
YCTpaHEHUS.

AmromuHuii: nonoxxenue B [lepuoanueckoil cucreme XUMUIECKUX 3y1eMeHToB J[.1.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXJICHUE B mpupoje. Ouzndeckue u XUMHUYECKUE
CBOMCTBa aMFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH/ 1A aTFOMHHHUSI.

Kenezo: nomoxenne B Ileproandeckoil cucreme XUMHUUYECKHX 3ieMmeHToB JI.I.
MenpeneeBa, CTpo€HHE aTOMa, HaXOXJIEeHUE B mpuponae. Ouzndeckue U XUMUYECKUE
cBoiicTBa xene3a. Oxcuapl, THapokcuabl u coin xxenesa (1) u sxenesa (I1I), ux cocras,
CBOMCTBA U MOJYYECHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJICHHE C 00pa3IlaMu METAJJIOB | CIJIaBOB, MX (M3HUYECKUMHU CBOMCTBAMH,
U3yYeHUE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), 0OCOOEHHOCTEH B3aMMOJICHCTBUSI OKCHIA KAJIBIUS U HATPUS C BOAOU
(BO3MOYKHO HCIIOJIL30BaHNE BUACOMATEPUAIIOB), UCCIEAOBAHNE CBOMCTB KECTKOMN BOJIHI,
MpoIlecca TOPEHUs Kele3a B KUCI0po/ie (BOZMOKHO UCIIOIb30BAHUE BUIEOMATEPUATIOB),
MPU3HAKOB MIPOTEKAHUS KAYECTBEHHBIX PEAaKIUi HA UOHBI (MArHUs, KaJIbIUsl, AJIIOMUHUS,
nuHka, sxkene3a (II) u xenesa (I1I), menu (II), HaOmroEeHWEe M ONMKMCaHUE MPOIECCOB
OKpalIMBaHUS TJIaMEHU MOHAMH HATPHs, Kalus U Kalablys (BO3MOXKHO HCIOJIb30BaHHE
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BUJICOMATEPHUAIIOB), MCCIIeNOBaHNE aM(pOTEPHBIX CBOWCTB THAPOKCHUIA ATIOMHHHS W
TUJPOKCUJA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3alady o Teme «BaxHeiine
METAJUIBI U UX COEIUHEHUS.

XUMHA ¥ OKPYKAKOLIAS cpeaa

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

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

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

Meoicnpeomemmuvie cesa3u

Peasmzanust mexXnpeaMETHBIX CBSA3EM NPU M3YYEHMH XUMHM B 9 Kiacce
OCYILIECTBIISIETCS YEpe3 UCII0JIb30BAHNE KaK OOILIUX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
U TIOHSITHUH, SBISAIOMIUXCS CHUCTEMHBIMH MJII OTACIBHBIX IPEIMETOB ECTECTBEHHO-
HAyYHOTO IUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MTOHATHS: HAYYHBIN (DaKT, THTIOTE3a, 3aKOH, TEOpH,
aHalln3, CHHTE3, Kiaccu(uKauusa, MNepUuoOJUYHOCTb, HAONIOJACHUE, 3SKCIEPUMEHT,
MOJICTTMPOBAaHNE, M3MEPEHHE, MOJEIb, SBICHUE, MapHUKOBBIN 3¢ (HEeKT, TEXHOJIOTHS,
MaTepUasbl.

®duszuka: mMaTepus, aroM, JJIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIHJ, HU30TOIbI,
pPalOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUI 3apsll, MPOBOJIHUKH, TOTYIIPOBOTHUKH,
TURJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MUYECKUE
BEJIMYMHBI, €AMHUIIBI HU3MEPEHHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3.bI,
CounHre.

buonorusa: ¢dorocunTe3, apixanue, Ouochepa, dSKOCUCTEMa, MHUHEPAIbHBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpATbI, TOPHBIE MOPOJIbI, IMOJIE3HBIC
UCKOTIaeMbIe, TOTUTMBO, BOJTHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yJIbTAaThl OCBOCHUS MPOrPaAMMBI OCHOBHOI'O 00IIEro 00pa30BaHMUs
JOCTUTAIOTCS B XOJI¢ OOYYCHHS XHMHU B CIWHCTBE YYCOHOW M BOCIHTATCIIHHOM
JCATCIIBHOCTH B COOTBETCTBHH C TPAAMIIMOHHBIMUA POCCUHCKUMHU COLIMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, PUHATHIMU B OOIIIECTBE MPAaBUIaMH U HOpMaMHU
MIOBEJICHUS M CITOCOOCTBYIOT IIPOIECCaM CaMOTIO3HAHHMS, CAMOPA3BUTHS M COIIMAITU3AIINN
oOy4JaroIuxcs.

JIMYHOCTHBIE pe3yJIbTaThI OTpaXkaroT TOTOBHOCTD 00yJaromuXcs
PYKOBOJICTBOBAThCS CUCTEMOM IMO3MTHBHBIX IIECHHOCTHBIX OPHECHTALMN M PacCIIUPCHHE
OIIBITA JCATCIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY H
HAay4YHOMY HaCJIEAMIO0, IOHUMAaHUS 3HaY€HUsI XUMUYECKOW HAYKH B )KM3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BJaJETh JIOCTOBEPHOW HMH(pOpMAIMell o MepeaoBbIX
JOCTHXKEHHUSIX U OTKPBITHUSIX MUPOBOM M OTE€YECTBEHHON XHMHH, 3aMHTEPECOBAHHOCTHU
B HayYHbIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCIIMTAHMS:

IPEICTABIICHNS O COLUAIBHBIX HOPMaX U MPAaBUIIAX MEKINYHOCTHBIX OTHOILICHU! B
KOJUIEKTUBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, yueOHO-
UCCJIEIOBATENBCKOW, TBOPYECKOM M JPYrMX BHIAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTHM  MpPU  BBINOJIHEHUM  Y4YEOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUN Y4€OHBIX
IIPOEKTOB, CTPEMJIEHMS K B3aMMOIIOHMMAHHMIO M B3aMMOIIOMOIIM B IPOLECCE ITOU
y4eOHOH JesTeNbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEICHHE M MOCTYINKH CBOMX
TOBAapMIE C MO3WLHUKA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUNA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO O3HAHMSI:

MHUPOBO33PEHUYECKUE TMPEJICTABIICHUS O BEIIECTBE W XHWMHUYECKOW pEaKIuH,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH M COCTaBIIIIOILINE OCHOBY
JUIsl TIOHUMAaHMSI CYHUIHOCTH HAyYHOM KapTHHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPO/IbI, B3BAUMOCBA3SIX YEJIOBEKa C IPUPOTHOMN cpeao, O
POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

M03HABATEIbHBIE MOTUBBI, HAIPABJICHHbBIE HA MTOTYYEHUE HOBBIX 3HAHUN IO XUMUH,
HE0O0XO0uMbIe 17151 O0BSICHEHUS Ha0II01a€MbIX IIPOLIECCOB U SIBJIEHUI, T0O3HABATEJIBHOM,
UH(GOPMAIIMOHHON M YUTATEIBCKOM KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIHOM
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paboThI C yueOHBIMU TEKCTAMH, CITPABOYHOM JTUTEPATYPOM, TOCTYITHBIMA TEXHUYECKUMU
cpeacTBaMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

MHTEpeC K 00YYEHHUIO U TO3HAHUIO, TH0003HATEIbHOCTh, TOTOBHOCTh U CITIOCOOHOCTH
K caM000pa30BaHUIO, IPOEKTHOM U HUCCIIEI0BATENILCKON NEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBICHHOCTH U YPOBHA 00y4EHHUS B JaJIbHEHIIIEM;

4) popMupOBaHHUSI KYJIbTYPbI 310POBb:

OCO3HaHUE IIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 3/10POBbIO,
YCTaHOBKH Ha 3710pPOBbII 00pa3 *KU3HU, OCO3HAHUE TIOCIIEACTBUNA U HENPUITHE BPEIHBIX
NpUBBIYCK (YyHOTpPEeOJIEHHUS amKOTOJs, HApKOTUKOB, KypeHHus), He00XOIUMOCTU
coOroieHNs MpaBuil O€30MaCHOCTH MpU OOpalleHWU C XUMHUYECKHMMH BEIIECTBAMU
B OBITY U pEAIbHOM )KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

HHTEPEC K MPAKTUYECKOMY H3YYEHHIO IpodeccHii W Tpyaa pPa3IdndHOIo poja,
YBaKEHHE K TPYAy M Pe3yjabTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHCIIE HAa OCHOBE
NPUMEHCHHS MPEIMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHBIA BBHIOOD WHIAMBHIYaIbHON
TPAeKTOPUU MPOJOLKEHUS 00pa3oBaHHMs C YyYETOM JIMYHOCTHBIX HHTEPECOB H
CIOCOOHOCTH K XHWMHH, OOIIECTBCHHBIX HHTEPECOB U TOTPEOHOCTEH, YCIEIIHOM
npopeCCHOHABHON JCSITEIBHOCTH M Pa3BUTHSA HEOOXOJMMBIX yYMEHHH, TOTOBHOCTH
alanTUPOBATHCS B MPOGECCUOHANBHOU CpeJie;

6) K0JIOrN4YeCKOTr0 BOCTIUTAHUS:

AKOJIOTUYECKHU LIENEeCO00pa3HOE OTHOLIEHUE K MPUPOJE KaK MCTOUYHUKY >KHU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAaHMSI, IOHMMAHHUE LIEHHOCTU 3JI0POBOIO U 0OE€30MacHOI0
oOpaza JKHU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (u3nyeckoMy U
NICUXUYECKOMY 3J0pPOBbIO, OCO3HAHWE LIEHHOCTH COOJIIO/IEHUsI MpaBUi OE30MaCHOrO
NOBEAECHUS MpU paboTe C BEIIECTBAMH, a TAKKE B CUTYaLUSIX, YTPOXKAIOIIMX 3J0OPOBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH TMPUMEHATH 3HAHMS, MOJy4aeMble MpPU HW3YYEHUU XHUMHH, IS
pelleHusl 3a7a4, CBA3aHHBIX C OKPYXKAIOLIEW NPUPOIHOW CPENOM, ISl IOBBILICHUS
YPOBHSI SKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUS TJI00AIIBHOTO XapaKTepa 3KOJIOTHUECKUX
npobsieM W MyTell MX pelIeHHs] MOCPEICTBOM METOJOB XHWMHUH, 3KOJOTHYECKOTO
MBIIUIEHUSI, YMEHHS PYKOBOJACTBOBAThCA UM B NO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B COCTaBe METANpPEIMETHBIX  PE3YJIbTAaTOB BBIICNISIOT  3HAYHUMBbIE
TuTst GOPMHUPOBAHMSI MUPOBO33PEHUS OOIICHAYYHBIC TIOHITHSI (3aKOH, TEOPHS, TPUHITHII,
runoresa, paxT, cucrema, mpoiecc, IKCIEPUMEHT U JIPYTroe.), KOTOPbIE UCTIONb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaX M IMO3BOJSIOT HA OCHOBE 3HAHWM U3 ATHX
npeaIMeToB (OPMHUPOBATH NPEACTABICHHE O LETOCTHONM HAy4HOW KapTHHE MHUPAa,
U yHUBEpcalbHble Yy4eOHble JeHCTBUA (IIO3HABATENbHbIC, KOMMYHUKATHUBHBIE,
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pEryJIATUBHBIE), KOTOpBIE o0ecreunBaroT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YYEOHOU IEATETbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeCTBUS
Ba3oBnle Jornueckue 1eCTBUA:

YMEHUS KCHOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHWU:
PacCKpbIBaTh CMBICT XUMHUYECKUX MOHSATUN (BBIACIATh HMX XapaKTepHbIC MPU3HAKH,
yCTaHaBJIMBAaTh B3aMMOCBS3b C JPYTMMHU TOHSATHUSAMH), HMCIOJIb30BAaTh MOHATHUS IS
OOBSICHEHUS OTACIBbHBIX (PAKTOB W SBICHWMW, BHIOMPATH OCHOBAHUS W KPUTEPHUH IS
KJIacCU(UKAIIMA XUMHYECKUX BEIIECTB M XUMHYECKMX peaKIui, YCTaHABJIMBAThH
MPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXKIY OOBEKTAMHU H3Y4YEHHUS, CTPOUTH JIOTMUYECKHE
paccyxaeHuss (MHAYKTUBHBIC, ACAYKTUBHBIC, IO aHAJIOTMH), JejaTh BBIBOABI H
3aKJIFOYCHUS,

YMEHHE TIPUMEHSITh B MPOILIECCE TO3HAHUS TMOHATUS (NMPEIMETHBIE U
METanpeIMETHbIC), CHMBOJUYECKHE (3HAKOBBIE) MOJICIH, HCIOJIb3yeMble B XHMHH,
peoOpa3oBbIBATh IIMPOKO MPHUMEHSEMbIE B XHMHUH MOJCIBbHBIC IPEACTaBICHUS —
XUMHUUYECKUH 3HAK (CUMBOJI DJIEMEHTA), XUMHUUECKas popMyria U ypaBHEHUE XUMUYECKON
peakIuyu — MPU PEIICHUH y4eOHO-TM03HABATENIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISIT U XapaKTEPU30BATh CYLICCTBEHHBIE MPU3HAKU H3Y4aE€MbIX
OOBEKTOB — XHMHYECKHX BEIICCTB M XUMHYECKHX PEAKIHMH, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CJICACTBEHHBIE CBSI3M W IIPOTUBOPEYUS B HM3YyYAEMbIX
npoueccax v sIBICHUSX.

ba3oBble ucciieqoBarebCKue AeiCTBUA:

YMEHUE HCIMOJIb30BaTh IOCTABICHHBIE BOIMPOCH B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKK€ B KaueCTBE OCHOBBI JUIsl (POPMUPOBAHUS TMIIOTE3bI 1O MPOBEPKE
NPaBUIBHOCTH BbICKA3bIBAEMBIX CY>KJICHUI;

MpUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3alud M  TMPOBEIAECHUIO
YUEHUYECKUX SKCIIEPUMEHTOB, yMEHHE HAOII0AaTh 32 XOJI0OM IIPOILECcCa, CAMOCTOSITETLHO
MPOTHO3UPOBATH €r0 pe3yJbTaT, (GOPMYyIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3YJIbTATaM
MPOBENEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIATh OTUET O MPOAEIIaHHON padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBIOUPATh, AHATU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMALIMIO PA3TUUHBIX
BUJIOB W (OpM TIpeACTaBICHHS, TMOTYy4aeMyl0 W3 Pa3HbIX HMCTOYHUKOB (HAYy4HO-
MOMyJIsipHAsl JTUTEpaTypa XUMHUUYECKOTO COJEP>KaHUS, CIPABOYHBIC MOCOOUS, pPeCcypChl
NHTepHeTa), KpPUTUYUECKH  OIICHUBATh  MPOTUBOPEUYUBYID U  HEJIOCTOBEPHYIO
nH(OPMAIIHNIO;

yMEHUE TMPUMEHSTh pa3IMyHble METOAbl W 3alpochl NPH TMOHUCKE U OTOOpe
uH(OpPMAIMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX /ISl BBIMOTHEHUS YYEOHBIX U
MO3HABATENIbHBIX 3a/1ad OMNpPENEeNEHHOrO0 THUIA, NPUOOpETeHHEe OmNbiTa B 00JaCTH
WCIIOJIb30BaHUSI ~ WH()OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM,  OBJIQJICHHUE
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KyJIbTYPOU aKTHBHOTO MCIIOJIb30BAHMSI PA3TMYHBIX TOMCKOBBIX CHCTEM, CAMOCTOSTEIIHHO
BBEIOMPATh ONTUMAIBHYIO (OpMY NpEACTaBICHUS HHPOPMAUA W HWILTFOCTPUPOBATH
perraemMbie 3a1a91 HECIIOKHBIMUA CXEMaMH, TUarpaMMamu, IpyruMu popMaMu rpaduKu
1 UX KOMOMHAIIUSIMH;

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

KoMMmyHuKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeMCTBUS:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XO0j€ auanora U (WiM) JTUCKYCCHUU) MO CYIIECTBY
o0cyx/1aeMoi TeMbl, POPMYJIUPOBATH CBOU MPETIOKEHUS] OTHOCUTEIIHLHO BBITIOJHEHUS
MPEJIOKEHHOMN 3a]1a4H;

MPUOOPETECHUE OIbITa MPE3CHTAIIMH PE3YJIBTATOB BBIMOTHCHUS XUMHYECKOTO
sKcrepuMeHTa (J1abopaTOpPHOTO OMbITa, JIAOOPATOPHOUM PabOThl MO HCCIEAOBAHUIO
CBOMCTB BEIECTB, yUeOHOTO NPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH TIO3HABATENBLHON U
WCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOOJIEeM HAa OCHOBE
yuéTa OOIIMX MHTEPECOB U COTrJIaCOBaHUs MO3UIUN (0OCYyX AeHUS, OOMEH MHEHUSIMU,
«MO3TOBBIE TITYPMbI», KOOPJAUHAIIAS COBMECTHBIX JIEHCTBHM, ONIPENCICHUE KPUTEPUCB
IO OIIEHKE Ka4eCTBa BHITIOJHEHHOMN pabOThHI U APYTHUE);

PerynsiTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE JEeHCTBUA:

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

INPEAMETHBIE PE3YJIbTATBI

B coctaBe mpeaMeTHBIX Pe3yNbTaTOB MO OCBOCHUIO 00SI3aTEIBHOTO COJEPKAHUS,
YCTaHOBJIGHHOTO JaHHOM (enepanbHON pabodeil mporpaMMOM, BBIJICISIOT: OCBOCHHBIC
0oOy4JaroImMuMHCsl Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEUCTBUH, crielnu(pUuIecKue s
peAMETHOM 001aCTH « XUMHUS», BUIIBI AESATETBHOCTHU MO MOJYYSHUIO HOBOTO 3HAHUSI, €T0
WHTEPHpETalUU, MPeoOpa3oBaHUI0 U NMPUMEHEHUIO B Pa3MYHBIX Y4€OHBIX U HOBBIX
CUTyalHusX.

K konimy oOyueHnust B 8 KJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:
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pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX MOHATHI: aToM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJIHAS U
HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTEIbHAsi aTOMHAash M MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJII XUMHUYECKOrO 3JIEMEHTa
B COCIUMHEHUH, MOJSPHBIA 00BEM, OKCHJA, KHUCIOTa, OCHOBaHHE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peakluii: peaKIMy COECIMHEHHUS, PEAKIIUK Pa3JIOKEHUS, PEAKIUU 3aMEILIECHUS, PEAKIINH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEAKINH, TeIUIOBON 3(PdeKT peakuuu, siapo aToma,
AJIGKTPOHHBIN CJOW aTroma, aTOMHas OpOuTajb, paguyc aromMa, XHMMHUYECKas CBS3b,
MOJISIpHAsE W HEMOJISIpHAs KOBAJIECHTHAsl CBA3b, MOHHAs CBSI3b, MOH, KaTUOH, AaHHOH,
pacTBOp, MaccoBas J0Jid BellecTBa (IIPOLICHTHAs! KOHIIEHTPALIMsI) B pACTBOPE;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUI U IPUMEHSATD 3TH
MOHATHUS NIPU OMKMCAHUU BEIIECTB U UX MPEBPALLECHUN;

UCIOJb30BaTh XMUMHUYECKYI0 CHUMBOJIUKY U COCTaBJI€HMsS (OpMyJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIpPE/EIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIIECHb
OKHCIJICHUSl 3JIEMEHTOB B OHHApHBIX COCAMHEHUSX, MPHUHAJIEKHOCTb BEUIECTB K
ONMpEeNeNEHHOMY KIJIACCYy COEQUHEHUM 1o QopMylnaM, BHJ XUMHUUYECKOW CBS3H
(KoBaJIGHTHas! 1 HOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.M1. MeHeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MEPUOANYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKHX DJJIEMEHTOB OT HUX
nosioxkeHuss B llepuoguyeckoil cucTeMe, 3aKOHOB COXPAHEHHMS MAacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YY€HUS, 3aKOHa ABOTraapo;

ONMKCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy lleproguyeckoil cucrteMbl
XUMHUYECKHUX 3JIEMEHTOB: pa3iMyaTh MOHATHUS «IJIaBHAs MoArpymna (A-Tpymma)» u
«mobounas mnoarpynna (b-rpynma)», Mambie U OOJbIIME TEPUOMBI, COOTHOCHTH
0003HaueHusl, KOTOpble UMEIOTCsl B Tabmuue «llepuonnueckas cucteMa XUMUYECKUX
anemeHnToB /[.MI. MeHneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKHUX OJJIEMEHTOB (cocTaB W 3apsi sjapa, oOllee YHCIO JJIEKTPOHOB H
pacrpeiesieHue UX MO IEKTPOHHBIM CIOSM);

KJaccu(UIMPOBATh  XUMHUYECKHE JJIEMEHThl, HEOPraHUYeCKHUE BeIleCTBa,
XUMHUYECKHE Peakuuu (MO YMCIy U COCTaBY YYACTBYIOIIMX B PEAKLUUHU BELIECTB, I10
TerIoBoMy 3G dexTy);

XapaKTepru30BaTh (OMUCHIBAThH) OOINE XUMUYECKUE CBONCTBA BEIIECTB PAa3TMIHBIX
KJIACCOB,  MOATBEPXKAAasi  ONUCAaHWE MPHUMEPAMH  MOJIEKYJSIPHBIX  YpaBHEHMM
COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHNS XUMUYECKUX PEBPALLECHUN B PA3JIMYHBIX YCIOBHUSX;

BBIYMCIIAITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYEO MAacChl BELIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JeMeHTa 1Mo (opMmyse COSAUHEHUSI, MAaCCOBYIO JOJIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLUY;
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MIPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIUTENBHOMN AESTEILHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IIeHne, CHUCTeMaTH3allkI0, KIIaCCU(PUKAILIUIO, BBIABICHHE MPUYMHHO-
CJICICTBEHHBIX CBSI3€M — JIJI1 M3Y4YEHHUS CBOMCTB BEIECTB U XUMUYECKHUX PEaKLHUM,
€CTECTBEHHO-HAYUYHbIE METO/Ibl IO3HAHUS — HAOJIIOICHUE, U3MEPEHUE, MOACITUPOBAHUE,
HKCIIEPUMEHT (pEasIbHbII U MBICJICHHBIN );

CJieloBaTh TNpaBWJIaM TIOJIb30BaHUSI XMMUYECKOM TMOCYyA0M H J1abopaTOpHBIM
0o0Opy/IOBaHUEM, a TaKXKe MNpaBWjiaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHUU C
MHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO JIA0OPATOPHBIX XMMHUUECKUX OIBITOB MO MOJTYUYECHHUIO U
COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCIOpPOAA), MPUTOTOBIICHUIO
pPacTBOPOB C ONPEAECIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA, IIJIAHUPOBATH U
MPOBOJAUTh XUMHUUYECKUE SKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JaKMyC, (eHON(PTaNICHH, METUIIOPAHK U IPYTHUE).

K koHily oOyueHus B 9 Kjacce mpeaMETHbIE Pe3ysibTaTbl HA 0a30BOM YpPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUI JIIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD,
IEKTPOOTPHUILIATENIBHOCTD, CTENEHb OKHUCIEHUS, XUMUYECKas peaklus, XUMHYECKas
CBS3b, TEIUIOBOM 3(P(EKT peakiH, MOJb, MOJSIPHBIM 00BEM, pacTBOpP, SJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOIUTHYECKAs JUCCOLMALMS, PEAKUMU HOHHOIO0 OOMEHa,
KaTajan3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HeOoOpaTHUMbIE pEaKIHH,
OKHUCIINTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUN, OKACIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJICHHE, aIOTponusi, aMm(pOTEPHOCTh, XMMHUYECKas CBI3b (KOBaJIEHTHas,
VOHHAs, METAIMYECKAs), KPUCTAIMYECKAsl PEIIETKA, KOPPO3Usl METAJUIOB, CIUIABBI,
CKOPOCTb XMMHMYECKOM peakuuu, TMpeaenpHo nonyctuMas KoHueHtpamus [IJIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHN U TPUMEHSATHITH
MOHATHUS NIPU ONMMCAHUU BEILIECTB U UX MPEBPALLCHUN;

HCIOJIb30BaTh XMMHUECKYI0 CHMBOJHKY JJIsi COCTaBlieHUS (OpPMYN BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINM;

OMpENENsITh BaJEHTHOCTh M CTENEHb OKHUCJICHUS XHWMHYECKHX JJIEMEHTOB B
COEJIMHEHHUAX Pa3IMYHOr0 COCTaBa, IPUHAJIEHKHOCTh BELIECTB K ONPEAEIEHHOMY KJIaccy
coelMHeHU 1o (¢dopmyaaMm, BUJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas, WOHHA,
METaJUINYecKasi) B HEOPraHWYECKUX COEIMHEHMSX, 3aps] HOHA [0 XHWMHYECKOU
dopMmyre, xapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKUX COCAMHEHUH, THI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpeiBath  cmbicn  l[lepuoamueckoro  3axkona .M. MenneneeBa wu
JEMOHCTPUPOBATh €0 IOHUMAaHUE: ONUCHIBATh U XapaKTEpHU30BaTh TAOJUUHYIO GOpMy
[lepnonnueckoil CUCTEMBI XMMMYECKMX 3JJIEMEHTOB: DPa3jau4aTh IIOHATHS «IJIABHAs
noarpynna (A-rpynmna)» u «mobouyHas noarpynmna (b-rpynma)», mameie u Gombiine
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MIEPUOJIbI, COOTHOCUTH 0003HAUEHHUS, KOTOPhIE UMEIOTCSA B MIEPUOIUYECKON TabmuIle, C
YHUCJIOBBIMU XapPAaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, o0lee YUCiIo 3JIEKTPOHOB M PACHpe/IeNICHUE UX IO AJIEKTPOHHBIM CIOSM),
OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWMCTB JICMEHTOB U UX COSAMHEHUI
B IIpeJieiax MaJibIX MEPUOO0B U IIABHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;
KIIaCCU(UITUPOBATh ~ XMMHUYECKHE  JJIEMEHTHI, HCEOpPraHWYECKHWE  BEIIECTBA,
XUMUYECKHE peaknuu (M0 YUCITY W COCTaBY Y4YaCTBYIOIIMX B PEAKIIMH BEIIECTB,
10 TeTI0BOMY 3 (HEKTy, MO0 U3BMEHEHHIO CTETICHEW OKUCIICHUS! XUMUYECKHUX DJIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATL) OOMME M CIIEU(PUISCKUE XUMUYECKHE CBOMCTBA
IIPOCTHIX U CIIOKHBIX BEILIECTB, MOATBEPKIasl OMMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

COCTABJISITh YPABHEHHS JJICKTPOIUTHYECKOM NUCCOIMAIMU KHUCIOT, IIeToYed u
COJICH, TIOJIHbIE W COKpaIIEHHBbIC ypaBHEHUS PEAKIMHA HMOHHOTO OOMEHa, ypaBHEHHUS
peaKInid, TOATBEPIKIAIOIINX CYIECTBOBAHUE TCHETUUECKON CBSI3M MEXIY BEIICCTBAMU
Pa3INYHBIX KIIACCOB,;

PaCKpBIBATh CYIIHOCTh OKUCINUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA MTOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCca 3TUX PEaKIIui;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOBMOKHOCTH
MPOTEKaHUSI XMMUYECKUX MPEBPAICHUIN B PA3IMYHbBIX YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHUYECKOTO dJIEMEHTa Mo (opMyJsie COCAMHEHHS, MACCOBYIO OO
BEII[ECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI TIO YPABHEHUIO XUMUYECKOMN PEaKINY;

coOno/IaTh TpaBujia TOJB30BAaHUS XHUMHYECKOW TMOCyAod U J1abopaTOpHBIM
o0opy/ioBaHMEM, a TakKe NpaBujia OOpalleHUsi C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU T10 BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO0 MOJTYYEHUIO U
coOMpaHutio ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIMH, TOATBEPKIAIOIINE KAYSCTBEHHBIM COCTaB Pa3IMYHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpWUI-, OpOMHI-, HOAWA-, KapOOHAT-,
docdar-, cumukar-, cyabhar-, TMAPOKCUI-HOHBI, KATHOHBI aMMOHHUS ¥ HOHBI H3y4YEHHBIX
METaJUIOB, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB,;

MIPUMEHSATH OCHOBHBIC OTIEPAIIMH MBICTUTEIBHON JEATEILHOCTH — aHAIN3 U CHHTE3,
CpaBHEHHUE, OOOOIICHHWE, CHCTEMAaTH3allUi0, BBISBICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€M — I W3YYEHUsS] CBOMCTB BEIIECTB W XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHBIC METO/IbI TIO3HAHUS — HAOJIFOICHHE, H3MEPCHHE, MOJICTMPOBAHNE, SKCTICPUMEHT
(peanbHBIN U MBICJICHHBIN).
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8 KJIACC
HanmenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pPAa3/ICIIOB U TEM Conepxanve oOy4eHUs
/1 4acoB 00yJaroIuXxcst

y4eOHOT0 npeameTa

Pa3nen 1. [lepBoHavanbHble XUMUYECKHE TOHATHS

1.1 | Xumus — BakHad
001acTh
€CTECTBO3HAHUSA U
MIPAKTUYECKOU
eI TeIIbHOCTH

YCJIOBCKaA

5

IIpenqmeT xumMuu. Posib XUMUM B )KU3HU
YEeJI0BEKa. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. @u3nyecKue CBOMCTBA
BEIIECTB. ArperaTHOE COCTOSTHUE
BemiecTB. [loHsSTHE 0 METO1aX MO3HAHUS
B XUMUH. YHCTHIC BEIIECTBA U CMECH.
Cnioco0sblI pa3iesieHust CMeceil.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

3HaKOMCTBO C XUMHYECKOU MOCYI0M,

C MpaBuIaMu pabOTHI B JIAOOPATOPUH U
pueMaMu 00palleHus ¢ 1a00pPaTOPHBIM
000pYyI0OBaHUEM.

dusnyeckue CBOKMCTBA 00Pa3IOB
HEOPraHUYECKHUX BEIIECTB — METAJIJIOB

1 HEMETAJLJIOB.

Cnioco0nlI pa3ziesieHus cMeceit
(punbTpOBaHUE, BEIIAPUBAHUE,
JTUCTHILISALINS, XpOMaTorpadus).

PackpbIBaTh CMBICI M3y4a€MbIX TOHSATHIA.
PackpeiBath posib XMMUU B IPUPOAE U
YKU3HU Y€JIOBEKA, €€ CBS3b C APYTUMHU
HayKamHu.

PaszanuaTh uncThIC BElecTBa U CMECH;
OJHOPOJIHBIE U HEOJHOPOHBIE CMECH.
Paznuyath Qpusndeckre 1 XuMU4eCcKue
SIBJICHUS.

CnenoBath aIropuTMaM MCIOJIb30BAHUS
AKCIIEPUMEHTAJIBHBIX METOA0B —
HaOJII0JICHHUS M DKCIIEPUMEHTA.
HaobromaTe 1 onmMchbIBaTh 0OBEKTHI

IIpU TIPOBEJCHUU JIEMOHCTPALIUM U
71a00pPaTOPHBIX OIBITOB MO U3YYCHHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JIeJICHUS] CMECEU BEIIECTB.
[IpoBOANTE XUMUYECKHUN IKCTIEPUMEHT
IIpU pa3ejeHny cMecel (Ha mpumepe
OYMCTKHU NMOBAPEHHOM COJIN) B XOJI€
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Jlabopamophvie onvimol.:

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

N3yuenue cnocoO0B pa3iesieHus cMmecei
(C TOMOIIIBIO MarHUTA).

IIpakmuuecxkue pabomol:

Ne 1. TIpaBuiia paGoThl B 1abopaTopuu U
npUEMBI 00OpalleHus ¢ 1a00paTOPHbIM
000pYyIOBaHUEM.

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

IpakTHUeCcKoi paboTsl No 2.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOH MOCY10H U 1TaOOpaTOpHBIM
o0opyIoBaHUEM, a TAKXKE TIPABHIIAM
oOpallleHusl ¢ XMMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLIHEH

IPU BBIITOJIHEHU U TPAKTUUECKON

pabotel Ne 1.

BricTpauBath pa3BEpHYThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOI

Ha UHQpOpMAITUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
MCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmnapar Kypca XMMUU

1.2.

Bemiectsa n
XUMHUYECKHE
peakiuu

15

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

Xumnueckas popmyna. BareHTHOCTB
aTOMOB XMMUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENBbHAS aTOMHAs Macca.
OTHOocHTeNbHAS MOJIEKYJISIPHAsI Macca.
MaccoBasi 107151 XMUMHUYECKOT'0 JJIEMEHTA
B COCIMHCHUH.

OnpenensiTh NPU3HAKA XUMHUECKUX
peaKiui, yCIOBUS UX MMPOTEKAHMSI.
OOBACHATH CYIIHOCTD (PU3UYECKUX U
XUMHYECKUX SBIICHUH C TOUKHU 3PEHUS
ATOMHO-MOJICKYJIIPHOTO YUEHHUSI.
KnaccudummpoBars xumuueckue
peakiuu (10 YUCIIy U COCTaBY
pearupyromux u 00pa3yromxcs
BEIIECTB).

CocraBnsatb GopMyiTbl OMHAPHBIX
BEIIECTB M0 BAJICHTHOCTHU U ONPEIEIATh
BaJICHTHOCTH 1O (hopMyJiaM BEIIECTB.
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KomnuectBo BemectBa. Mouns. Mossipaas
Macca. BzauMocCBsI3b KOJIMUECTBA, MACChI
Y YKClia CTPYKTYPHBIX €AUHUIL BEILIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEIUHCHUMU.

Du3NYECKUE U XUMUUECKUE SIBJICHUS.
Xumuyeckasi peakius 1 €€ Mpu3HaKH.
3aKOH COXpPAHEHHUSI MaCChl BELIECTB.
XHUMUYECKUE YPABHEHHUS.
Knaccudukanuys XuMU4eCKUx peakiui
(coenuHeHUs, pa3IOKEHUs, 3aMEIIECHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckue CBOKMCTBa 00pa3IOB
HEOPTaHUYECKUX BEILIECTB — METAJUIOB U
HEMETaJUIOB.

OO0pa3ipbl BeeCTB KOJTUYECTBOM 1 MOJIb.
dusnueckue aBieHus (IIaBIeHUE BOCKa,
TastHUE JibJia, pACTUPAHKE caxapa

B CTYIKE, KUTIEHUE U KOHICHC AU
BOJIbI).

XuMUYeCcKHe BJICHUS (TOPEHHUE CBEYH,
MPOKAJIMBAaHUE METHON TPOBOJIOKH,
B3aMMO/JICHCTBUE COJIbI UJIU METia

C COJISTHOW KHCJIOTOM).

Hab6nronenue npu3HakoB MPOTEKAHUS

PaccraBisaTs k03 puiireHTs!

B YPAaBHCHUSIX XUMUYECKHUX PEAKITHA.
Habmronate 1 onmmceIBaTh 00BEKTHI

IIPU NPOBEJCHUU IEMOHCTpALUi 1
71a00paTOPHBIX OMBITOB.

[TpoBoauTh BEIYHCICHUS IO (HhOpMyIIaM
XUMHUYECKUX COCTMHEHUI U ypaBHEHUSIM
XUMHUYECKUX PEaAKIIHi.

[IpuMeHsITh €CTECTBEHHO- HAYUHbIE
METO/Ibl TO3HAHUS (B TOM YHCIIE
HaOJII0/ICHNE, MOJICTTUPOBAHHUE,
DKCIIEPUMEHT U OCHOBHBIE OIlepaliy
MBICJIUTENILHOMN ESITEIbHOCTH
(cpaBHeHue, KIaccudukams)
BricTpanBaTh pa3BépHYThIC TUCHMEHHBIE
Y YCTHBIE€ OTBETHI C OITIOPOM

Ha uH(pOPMAIUIO U3 YUeOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3aMMOJICHCTBUE CEPHOM
KHUCIIOTHI C XJIOPUIOM Oapus, MoTydeHue
U pasnoxenue ruapokcuaa meau (1)
IIPU HarpeBaHUU, B3aUMOJICCTBHE
*keinesa ¢ pactBopom cos meau (I1).
OmnbITHI, WUTIOCTPUPYIOLINE 3aKOH
COXpaHEHUSI MaCCHhI.

Jlabopamophvie onvimol.:

Co3nanue Mojienen MOJIEKyJ
(ILIapocTepIKHEBBIX ).

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

Habmoienue u onrcanue npu3HakoB
MPOTEKaHUS XUMHYECCKUX PEAKITHHA
pa3HBIX THIIOB.

Bvruucnenusa:

OTHOCHUTEJIBHOU MOJIEKYJISIPHOU MacChl
BEIIECTB, MOJIIPHOM MacChl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOM JIOJI XUMHYECKOTO AJIEMEHTA
1o popMyJie COeTUHEHNS;
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I10 YPaBHCHUAM XUMHWYCCKUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MAaCCC
PCaArcHTOB WJIH IIPOAYKTOB PCAKIINN

Htoro no pazneny 20
Pa3nen 2. BaxxHeiimne npeacTaBuTe/ il HEOPraHUYeCKUX BelleCTB
2.1 | Boznyx. Kucnopon. 6 Bo3nyx — cmech ra3os. Cocras Bo3ayxa. | Mcnonap30BaTh XUMHUYECKYIO CUMBOJIUKY

IloagTue
00 okcHgax

Kucnopon — a3neMeHT u npocroe
BelecTBo. Haxoxaenue kuciopoaa

B MIPUPOJIE, PUBUUECKUE U XUMUYECKHE
CBOMCTBa (peakuuu roperusi). OKCHUIbIL.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOPO/Ia B TAOOpaTOpUU U
POMBIIIEHHOCTH. Kpyrosopor
Kucaopoaa B mpupogae. O30H —
AUTOTpOITHAs MOAUDUKAIIHS KACIOPO/Ia.
TennoBo#t 3(pPeKkT XMMUYECKOM peakinu,
TEPMOXUMHUYECKUE YPABHEHHUSI, IK30-

Y DHJIOTePMUYECKHUE peaKiuu. TOIIuBO:
yTOJIb U METaH. 3arpsi3sHEHHE BO3/IyXa,
YCWICHHE MapHUKOBOTO 3 dekTa,
pa3pylieHre 030HOBOTO CJIOSI.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

KauecTBeHHOE OlpeieseHre coiepKaHus
KHCJIOPOJa B BO3IyX€

[Toy4yenue, cobupanue, pacrio3HaBaHHE

JUTsl COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHU XUMUYECKHUX
PEAKLHMI C yYaCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMUCHIBAThH) COCTAB
BO31TyXa, (DU3NIECKHE U XUMHUICCKUE
CBOICTBa KHCIIOPO/A, CIOCOOBI €T0
MOJIYYCHUS], MIPUMEHEHHE U 3HAUCHHE

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

OOBACHATH CYIIHOCTH IKOJIOTHIECKUX
po0sieM, CBSI3aHHBIX C 3arpsI3HCHUEM
BO3/yXa.

CrnenoBaTh mpaBmiIaM 0€30IMacHOMN
paboThI B 1ab0opaTopuu mpu
WCITOJIb30BAaHUN XUMHUYECKOM ITOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpalieHus ¢ TOPIOYMMH BEIIECTBAMH.
[TnanupoBaTh U OCYIIECTBIATH HA
MPAKTHKE XUMUYECKHE IKCTICPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
HaoOmronenne B3auMoeMCTBHS BEIICCTB
C KHCJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUSI ¥ IPEKPAILCHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakoMJIeHHE ¢ 0Opa3liaMu OKCUIOB U
OIMMCAHHE UX CBOMCTB.

Ilpaxmuueckas paboma.

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

MOJICKYJISIPHON MacChl KUCJIOpOJa U
030HAa Ha OCHOBAaHUU aTOMHOI MAacChI
XUMHUYECKOT'0 DJIEMECHTA;

KOJWYECTBA, MACCHI BEIISCTBA

110 YPABHEHUSIM XUMHUYECKUX PEaKIInil

IIPOBOJIUTH HAOIIOJCHUS, JIENAaTh BHIBOIbI
10 pe3yJbTaTaM IKCIIEPUMEHTA

IPY IPOBEICHUHN JTAOOPATOPHBIX OTIHITOB
U TIPAKTUYECKON pabOTHI.

BbIyucasTh KOJIUYECTBO BEIIECTBA,
00bEM Taza o dhopmysiam.

YyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BépHYThIC TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha UHQpOpMAITUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICTI0JIB30BAaTh U3YUEHHbBI TOHATUNHBIN
arnrmapar Kypca XuMHUH

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — anemMeHT u mpocTtoe
BemiecTBo. Haxoxaenue Boiopoaa

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

10 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

[Tomyuenue, cobupanue u

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHATH 3TU NOHATHUS MPU ONTUCAHUU
CBOMCTB BEILIECTB U UX MMPEBPALICHUM.
XapakTepu3oBaTh (OMHUCHIBATH)
bu3nUecKre U XUMUIECKHE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOJy4YeHHUS,
IPUMEHEHHE.

Cobupats mpuOOp 15 HOTYyUEHUS
BOAOPO/A.

Hcnonb30BaTh XUMUYECKYIO CHUMBOJIUKY
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pacrio3HaBaHUE BOJIOPOJIA.
B3aumoeiicTBrEe BOIOPOAa C OKCHIOM
menu (II).

JlabopamopHhuwiti onvim:
B3auMopeiicTBuE KUCIOT ¢ METAJIJIaMHU.
Ilpakmuuecxas paboma.

No 4. TTonyyenue u coOupanue BOIOpOa,
V3y4YE€HUE €T0 CBOMCTB.

Buiuucnenus:

00bEMa, KOJIMUeCTBa BEILIECTBA raza

10 €r0 U3BECTHOMY KOJINUECTBY
BEII[ECTBA U O0BEMY;

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

JUIS COCTaBJIEHUs (hOPMYJI BELIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHIX
peaKuuil ¢ y4aCTUEM BOJIOPOAA.
BBI4ucnsaTe MOJIIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIECTBA, 00BEM Tasa,
Maccy BEIIEeCTBA;

[TpoBoaUTH pacy€Thl IO YpaBHEHUSAM
XUMUYCCKUX PEAKITHI: KOJTMIeCTBa,
00bEMa, MacChl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEaKITHH.

CrnenoBaTh npaBmiiaM 0€30MacHON
paboThI B 1a0OpaTOPUU NpU
WCITIOJIb30BAHUU XUMUYECKOM TTOCY/IbI U
000pyIOBaHUs, a TAKKE IIPaBUIIaM
oOpallleHHs C TOPIOYMMH BEIIECTBAMU

B OBITY.

[TmanmpoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMHUYECKHUE SKCIICPHUMEHTHI,
MIPOBOIUTH HAOIIOJICHUS, JIEIATh BHIBOIBI
0 pe3yJIbTaTaM dKCTIIEpUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TPyIIIIE

2.3

Bopa. PacTBopsl.
IlonsTue
00 OCHOBaHUAX

dusnyeckue cBoiicTa Boabl. Boma kak
pacTBOPUTEIIb. XUMUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHusl.

PackpbIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHSTH 3TU MOHITHUS IPU ONTUCAHUU
CBOMCTB BEIIECTB U UX MPEBPAILLICHUM.
XapakTepu3oBaTh PU3NUECKUE U
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PactBopsl. Posib pacTBOpOB B IpUpoAE U
B JKM3HM 4esoBeKa. KpyroBopoT BOJIbI
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BoJI. OXpaHa U OYKCTKA MPUPOAHBIX BOJ.
HacpimeHHbIe 1 HEHACHIIICHHBIE
pacTBOpBL. PacTBOpUMOCTH BEIIECTB

B BoJle. MaccoBas 0J1s1 BenecTBa

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.

PacTBOpeHue BelecTB ¢ pa3InuHON
PacTBOPUMOCTBHIO.

B3aumonerncTBre BOJbI C METAJTIAMU
(HaTpUeM U KaJIbIIUEM).
HccnenoBanne pacTBOPOB KUCIIOT U
IEJI0YEH ¢ TOMOIIBIO MHAUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BELIECTB C PA3INYHON
PacTBOPHUMOCTBHIO.

[TpuroroBneHue pacTBOpOB

C ONPEAETIEHHON MacCOBOU JOJIEN
PacTBOPEHHOI'O BEIECTBA.
Ilpaxmuueckas paboma

Ne 5. TIpuroToBiieHue pacTBOpPOB

C ONpeAETIEHHON MacCOBOU JOJIEN
PacTBOPEHHOI'O BEIIECTBA.

XMMHUYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIIS B MPUPOJIHBIX MpoIieccax.
CocTaBisATh ypaBHEHUS] XUMHUYECKUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTH YKOJTOTUYECKUX
po0sieM, CBSI3aHHBIX C 3arPSI3HEHUEM
MPUPOJIHBIX BOJI, CHOCOOBI OYUCTKH BOJIbI
OT NPUMECEN, MEPHI IO OXPaHE BOJ

OT 3arps3HEHUSL.

[InanupoBaTh U OCYIIECTBISATH

Ha NPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, IPOBOJIUTH HAOIIOACHUS,
JieaTh BBIBOJIBI 110 PE3yJIbTaTaM
SKCIIEPUMEHTA MPHU MPOBEICHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

CrnenoBarth npaBuiaM O€30MacHOM
paboThl B 1abopaTopuu npu
WCIIO0JIb30BaHUN XUMHYECKOMN MOCYIbI U
000pyIOBaHMUS.

[IpoBOIUTH BEIUUCTIECHUS C TPUMEHEHUEM
MOHSTHUS «MAacCOBast I0JIsl BEIIECTBA

B PacTBOpE».

BricTpauBath pa3BEpHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nuH(OopMaIHIO U3 yuyeOHUKA U
CIIPABOYHBIX MaTE€pUaIOB, TPAMOTHO
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Buviuucnenus:
C UCIIOJIb30BAHUEM MOHATHS «MaCCOBAsA
JIOJIs1 BELIECTBA B PACTBOPE»

MCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMuu

2.4

OCHOBHEBI€ KJIaCCHI
HEOPraHUYECKHUX
COeIMHEHUN

11

Knaccudukanms HeopraHmueckux
coequHennit. Oxcuapl. Knaccudukanus
OKCHJIOB: C0JIe00pa3ytolie (OCHOBHBIE,
KHCIJIOTHBIE, aM(POTEpHBIE) U
HecoJneoOpa3yromue. Homenknarypa
okcuioB. duznueckne 1 XUMUYECKUE

CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.
OcHoBanwus. Knmaccudukanms ocHOBaHMIA:

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

Kucnotsl. Knaccudukarus Kucior.
Howmenknarypa kucnor. @uznueckne

Y XMMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTasuioB H.H. bekerosa.
Ilomy4yeHue KUCIIOT.

Conu. HoMeHknaTypa conen.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
conen. [Tonyuenue comen.
I'eHeTnueckas CBA3b MEK Y KJIaccamu
HEOPTaHUYECKUX COCAUHEHUM.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

Krnaccudunuposats nuzydyaemole
BEILIECTBA 10 COCTaBY U CBOMCTBaM.
CocTaBisaTb GOpMYITBl OKCHIOB, KUCIIOT,
OCHOBAaHUU, COJICH U HA3bIBATh UX

10 MEKTYHApOAHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XMMUYECKUX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYIII BELIECTB,

K KOTOPBIM OHU OTHOCSITCAL.

CocTaBasiTh MOJIEKYJISIPHBIE YPABHEHUS
peaKUMi, UIUTIOCTPUPYIOLINAX
XUMHUYECKHE CBOMCTBA U CITOCOObI
MOJIYYEHHUSI BEUIECTB U3yUYECHHBIX
KJIACCOB/TPYIIII, a TAKXKe
MOATBEPKAIOIIUX TeHETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMU.
[Tpou3BOANTE BHIYUCICHUS

110 YPaBHEHUSIM XUMUUYECKUX PEaAKIIHil.
[InaHupoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMHUUECKHUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JIeJaTh BBIBOJIBI IO PE3YyJIbTaTaM
AKCHEPUMEHTA MTPU NPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTUIECKUX
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OO0pasipl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMNBITHI, WIUTFOCTPUPYIOIIUE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

Ornpenenenue pacTBOPOB KUCIIOT U
HIEJ0YEH C TOMOIIBIO UHANKATOPOB.
N3ydeHne B3auMOJIEUCTBUS KUCIIOT

C METaJUIaMH, peaKIIMi HEUTPaTIU3allUH.
BzaumoperictBre pactBopa CepHOU
KUCJOTHI ¢ okcusioM Menu (II).
ITomyyeHne HepacTBOPUMBIX OCHOBAHUH.
BriTecHeHUE OJTHOTO MeTasIa IPYyTUM
Y3 pacTBOpa COJIU.

Ilpaxmuueckas paboma

Ne 6. Pemienue skcriepuMeHTATBHBIX
3a7a4 1o teMe «BaxxHenmme Kkinaccol
HEOPraHUYECKUX COCIUHECHUIN.
Buviuucnenusa:

110 YPAaBHEHUSM XUMHUYECKON PEaKIUu:
KOJIMYECTBA BEIIECTBA, 00hEMA, MACCHI
110 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WIIN
MPOJYKTOB PEAKIINU

pabor.

CrnenoBaTh mpaBuiam 0€30MacHOM
paboThI B 1a00OpATOPUHU

IIPU UCTIOJIb30BAHUH XUMUYECKON
MOCY/IbI U 000PYTOBAHUS.
BricTpauBath pa3BEpHyThIe TUCEMEHHbIE
U YCTHBIE OTBETHI C OMOPOil

Ha uHGOPMAIIUIO U3 YUYCOHHKA U
CIPaBOYHBIX MATEPHAIIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
amnmapar Kypca XuMUuu

Wroro no pazgeny:
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Pa3nea 3. llepuoanyeckuii 3axkon u llepuoauyeckas cucrema xumudeckux 3jiemMentoB JI. U. MenaeseeBa. Ctpoenue
aTOMOB. XMMHYeCKas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIUH

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

Crpoenne atoma

J1. 1. Menneneena.

7

[lepBble MOMBITKU KJaccUDUKAITUN
XUMHUUYECKUX 3JIeMeHTOB. [loHsTHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(LLIETTOYHBIE U IIETOYHO3EMEIIbHBIE
MeETaJlIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yroT
aM(pOTEpHBIC OKCUIBI U TUAPOKCHU/IBI.
[lepnonnueckuii 3axoH. [lepnognueckas
CHUCTEMAa XUMHUYECKUX HJIIEMEHTOB

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

Ctpoenue atoMoB. COCTaB aTOMHBIX
anep. M3oronsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB TMEPBBIX
20 XMMHYECKHUX AJIIEMEHTOB
ITepuoauueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepuCTHUKA
XUMHUYECKOTO 3JIEMEHTa

I10 €70 NOJIOKEeHUIO B [leproanueckoi
cucreme JI.1. Menpaeneena.
3aKOHOMEpPHOCTH U3MEHEHUS painyca

PackpeIBaTh CMBICI IEPUOTUUECKOTO
3aKOHa.

OnuceIBaTh CTPOSHUE TAOIUIIBI
«llepuonueckas cuicTeMa XUMHYECKHUX
sanemeHToB [[.1. MenneneeBay.
MoaenupoBaTh CTPOEHUE aTOMA,
JSHEPreTUYECKUX YPOBHEU U IMOyPOBHEN
IIPY MOMOIIM PUCYHKOB, JJIEKTPOHHBIX
KOH(DUTypalnuii U 3JIEKTPOHHO-
rpaduueckux Gopmy.

[TosicHATh hU3UYECKUN CMBICIT
MOPSIKOBOI'O HOMEPA, HOMEPOB IIEpUoIa
Y TPYNIIbI 2JIEMEHTA.

XapakTepu30BaTh XUMUYECKHE JJIEMEHTBI
MEPBBIX TPEX MEPHUOJIOB, KAJIUM, KAJIbIIUN
Y UX COCIMHEHUS 10 MOJIOKEHUIO

B [Ilepnoanueckon cucreme

JI.1. Menpaeneena.

OOBICHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB XUMUYECKUX
2JIEMEHTOB (U3MEHEHHE PAInYCOB
aTOMOB, JIEKTPOOTPULATEIBHOCTH,
BAJICHTHOCTH) U UX COEIUHCHUM

B ITpE/IEJIax MaJIbIX IEPUOJIOB U IIaBHBIX
MOATPYNII C YUETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAITTNYECKUX
CBOMCTB IO IpyNIaM U Mepruogam.
3nauenue [lepuoauueckoro 3akoHa u
[leproguyeckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB JIJIs1 Pa3BUTHUSI HAYKU U
npaktuku. .M. Mennenees — y4€Hbli 1
IPpaXXIaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

B3aumopaericTBre TMAPOKCH 1A ITMHKA

C PacTBOPAMU KHUCJIOT U LIETIOYEH.
MogenupoBanue CTpOCHUS MOJIEKYII
IIPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIIL.
Ta6nuna «llepuonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB

JI.1. MeHnpeneeBay.

JlabopamopHvie onvimol

O3HakomIIeHHE C 00pa3aMu METAIJIOB U
HEMETAJUIOB

YyacTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM TPYyIIIE.

BricTpanBath pa3BEpHYThIE TUCBMEHHBIE
Y YCTHBIE OTBETHI C OIOPOU

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

3.2

XHUMHUECKas CBS3b.
OKHCIINTENBHO-
BOCCTaHOBHUTEJIbHBIC
peakuuu

XumMmudeckast cBa3b. KoBaneHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
anmeMeHTOB. MoHHas cBsa3b. CTEIeHD
okucieHusa. OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIE peakiuu. [Tponieccnl

PackpbIBaTh CMBICII N3y4aeMbIX MOHATUH.
OnpenensTe BUI XUMAYECKOW CBSI3U

B COCJIMHCHUU.

MonenupoBaTh CTPOCHUE MOJIEKYJT

IIPU IOMOIIY PUCYHKOB, MOJEIIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIL.

33




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

OKHUCJICHUS] 1 BOCCTAHOBJICHUS.
OKucAUTENN U BOCCTAHOBUTEIH.
XUMHYECKHUH HKCIIEPUMEHT: U3yUEHUE
00pa3IioB BEIIECTB METAJUIOB U
HEMETaJUIOB, B3aUMOJICCTBHE
TUAPOKCHUA IIMHKA C PACTBOPAMHU KHUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOITUX MPUMEPHI
OKHUCJIUTETHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEHUsI, COSTUHEHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

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

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTSL COCTaBIIeHUs (POPMYIT BEIIECTB,
AJIEKTPOHHOTO OaiaHca peakiuii.
Ornpenensitb CTENEHb OKUCIEHUSI aTOMOB
XUMUYECKUX JIEMEHTOB 10 PopMyJiaMm U
COCTaBIATH (OPMYJIIbI OMHAPHBIX
COEAMHEHUM MO0 CTETIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX JIEMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTAHOBUTENb. PaccTaBisiTh
KOA(PPULIMEHTHI B CXeMaX MPOCTHIX
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
pPEAKLMI METOJIOM JIEKTPOHHOTO
OanaHca.

HaGnronaTe XMMHYECKUE OTIBITHI

10 IJIaHy, aHATU3UPOBATH U JIeNIaTh
BBIBOJIBI.

Ucnons3oBate UKT nist cozganus
MOJIEJIEeN, MTOATOTOBKU TPE3EHTALINH,
JOKJIAJIOB TIO TEME.

BricTpanBaTh pa3BEpHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU Ha
uHGOPMAIUIO U3 yUeOHHKA U IPYTHX
HMCTOYHUKOB, B TOM uucie MurepHera

Hroro no paszneny 15
PesepBHOE Bpems 3
OBUIEE YH1CJIO HACOB 68
[10 [TPOT'PAMME
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9 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEIHLHOCTH
pa3liesioB U TeM Conepxanue o0ydeHust
/11 4acoB oOydJaronuxcs

y4eOHOTO IpeaMeTa

Pasneﬂ 1. BemeCTBO H XUMHYIECCKHE PEakK

1107041

1.1

[ToBTOpEHUE U
yrayOieHre 3SHaHUu|
OCHOBHBIX Pa3/€JIOB
Kypca 8 kiacca

5

[Tepunoanueckuii 3akoH. [lepuonnueckas
CHUCTEMa XUMUYECKHUX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XUMUYECKHUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJWsl, KLU U UX
COE€IMHEHUN B COOTBETCTBUU

C IOJIOKEHUEM DJIEMEHTOB

B [lepuoanueckon cucreme u CTpOCHUEM
UX aTOMOB.

CrtpoeHue BelecTBa: BUAbl XUMUYECKON
CBSI3U. THUIIbl KPUCTAIITUYECKUX
PEMETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUMA KPUCTAIIINYECKOM
PELIETKYN U BUJA XUMUYECKOM CBS3H.
Knaccuduxanust 1 HoMeHKIIaTypa
HEOPTaHUYECKUX BEIIECTB. XUMUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTaHUYECKUX
COEJIMHEHUI, TCHETUYECKAsI CBSI3b
HEOPraHNUYE€CKUX BEILECTB.

XapakTepu30BaTh XUMUYECKUE DIIEMEHTBI
MIEPBBIX TPEX MEPUOJOB, KAJIHS U KaJIbLIUs
0 UX MoJoxeHuto B [lepuoanueckon
cucteme /1. 1. Menneneena.
KinaccuduimpoBaTs 1 Ha3bIBaTh
HEOPraHUYECKUE BENIECTBA U3YUEHHBIX
KJIACCOB.

OnuceiBaTh 00IHME XUMUYECKUE
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOATBEPKAATh CBOMCTBA IPUMEpPAMU
MOJICKYJISIPHBIX YPABHEHU XUMUYECKUAX
peaKkum.

OrnpenensaTe BUI XUMAYECKOU CBSI3U U
TUI KPUCTAJUIMYECKOUN PEIIETKU
BEILIECTBA.

IIporuo3upoBaTth CBOKWCTBA BEILIECTB

B 3aBUCUMOCTH OT UX CTPOECHHUSI.
BricTpauBaTh pa3BEpHYyThIE MNCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nH(popMaIuio U3 yueOHUKa U
CIIPAaBOYHBIX MAaTE€PUAIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJIETISIMU
KPUCTAININYECKUX PELIETOK
HEOPraHWYECKHX BEIIECTB — METAJUIOB
1 HeMeTaJuioB (TpaduTa u amMasa),
CJIOXKHBIX BEIIECTB (XJIOPHUIa HATPUS)

HCIIOJIb30BaTh U3YUYECHHbIN TOHATUNHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHAYECKUX
peakuun

Knaccudukanus XuMuueckux peakiuit
10 Pa3JIMYHBIM IpPHU3HAKAM (I10 YHCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIINU
BEIIECTB, M0 TeIIOBOMY 3 (eKTy,

10 UBMEHEHUIO CTETICHEW OKUCIICHUS
XUMUYECKHUX DJIEMEHTOB,

10 0OPaTUMOCTH, TI0 YYACTHIO
KaTajauzaTopa). IK30- 1
AHAOTEPMUYECKUE PEAKLIUH,
TEPMOXUMUYECKUE YPABHEHUS.
[ToHATHE O CKOPOCTU XUMUYECKON
peakuuu. [TonsiTue 06 0OpaTUMbIX

U HEOOPATUMBIX XUMHUYECKUX PEAKIIUSX.
[ToHsITHIE 0 TOMOTEHHBIX ¥ T€TEPOTEHHBIX
peakiusx. [lonstue o karanuse.
[ToHsiTHE O XUMUYECKOM PAaBHOBECHHU.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKOUN peaKluy U MOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.
OKUCTUTENbHO-BOCCTAHOBUTEILHBIE

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHN
Y IPUMEHSTh 3TU NOHATHUS P OUCAHUH
CBONCTB BELIECTB U MX MPEBPAILCHHN.
KnaccuduimpoBats xuMuyeckue
PEaKIUU 0 Pa3IUYHBIM PU3HAKAM.

VY cranaBnuBaTh 3aBUCUMOCTH CKOPOCTH
XUMHYECKOUN pEeaKUU OT pa3IuyHbIX
(hakTOpOB.

IIporao3upoBath BO3MOKHOCTH
MPOTEKAHUS XUMUUECKUX MTPEBPaAICHUM
B PA3JIMYHbBIX YCIOBHUSIX.

OnpenensaTe OKUCIUTEINb U
BoccTtaHoBuTeb B OBP.

CocTaBisATh 3JEKTPOHHBIN OanaHc
peakuu.

[Tpon3BOANTH BEIYUCIICHUS

110 XUMHUYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOM padoTe

B [1ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIE TUCHMEHHBIE
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peakIuu, HIEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHOU
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peaKIMii C UCIOJIB30BAHUEM METO 1A
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pazNUYHBIX (AKTOPOB.

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

KOJIMYECTBA BEILIECTBA, 00BEMA U MACChI
pEeareHTOB WM MPOILYKTOB IO
YpaBHEHUSIM XUMUYECKUX PEaKIIui

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHGOPMAITHIO U3 YICOHHUKA 1
CIIPABOYHBIX MATEPUAJIOB, IPAMOTHO
WCIIOJIb30BAaTh U3y4YEHHBIN TOHATUHBINA
anmapar Kypca XUMHUH

1.3

DIIEKTPOJIUTHYECKAS
JUCCOIUAITHS.
XUMHYECKHUE
peakIu

B pacTBOpax

Teopus dJIEKTPOIUTUYECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HEDIJIEKTPOIUTHI. KaTMOHBI, aHHOHBI.
MexaHu3M AUCCOIMAIIUN BEIIECTB

C Pa3IMYHBIMU BUJIAMH XUMUYECKOU
cBs3u. Crenens nuccounanu. CUIbHbIE
U cJ1abble AIEKTPOJIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackpeiBaTh CMBICH U3y4aeMbIX IIOHATHUH,
a TAKXK€ CMBICJI TEOPUHU
BJICKTPOJIUTUYECKON JIMCCOLNALIHH.
OOBICHATH TPUYHUHBI
3JIEKTPOIIPOBOIHOCTHA BOAHBIX PACTBOPOB
BEILIECTB, pa3InvaTh Ciadble U CUJIbHbBIC
3JIEKTPOJIUTHI.

CocTaBisTh ypaBHEHUS JUCCOIAIITU
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MPOTEKAHUS PEAKIMil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHbBIE HOHHBIE
ypaBHeHus peakiuii. CBONCTBA KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
IPEICTaBICHUN 00 ANEKTPOIUTHUECKOM
nucconuanyu. KauecTBeHHbIE peakliu
Ha WoHbI. [loHsATHE O THApPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTPOIIPOBOIHOCTH
pPacTBOPOB BEILECTB, ITpoLecca
JUCCOLIMAIIMY KUCJIIOT, IIeI0Yei

U coJieid (BO3MOXKHO HUCIIOIb30BaHUE
BUJIEOMATEPHUAIIOB).

OnpITHI, WITIOCTPUPYIOIINE TPU3HAKH
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BblIEICHUE T'a3a,
00pa3oBaHHUE BOJIBI).

Pacrio3naBanue HEOpraHM4YECKUX
BEIIECTB C TOMOIIIHIO KaUeCTBEHHBIX
peakiuii Ha UOHBI.

JlabopamopHnuwiii onvim:

N3ydenne npu3HaKkoB MPOTEKAHUS
peaklMi HOHHOTO OOMEHAa B pacTBOpax
AJIEKTPOIUTOB (C 0Opa30BaHUEM OCAJIKA,
BBIJIEJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
IIpakmuueckas paboma:

KHCJIOT, IIEI0YEH U COJICH, MOIHbBIE U
COKpalIEHHbIC MOHHBIE YPaBHEHUS
XUMUYECKUX PEaKINil HOHHOrO0 OOMEHa,
KpaTKHE MOHHBIC YPABHEHUS TPOCTHIX
peaku TuAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IIME XUMUUECKHUE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTUIECKON
JMCCOIMAIINN; TTIOATBEPKAATh CBOMCTBRA
MIpUMEpPaMH MOJICKYJISIPHBIX U MOHHBIX
YPaBHEHUI XUMHUYECKUX PEAKIUU.
PemaTe sxcriepuMeHTaIbHbIC 33/1a4H

o TEME.

[InaHupoBaTh U OCYIIECTBIISITH

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

CrnenoBaTh mpaBmiIaM 0€30MacHON
paboThI B 1a0OPATOPUH TTPU
MCIIOJIb30BaHUN XUMUYECKON TOCY/IbI U
000pyI0BaHUS.

[TpoBOANTH BBHIYUCICHUS 10 XUMUYECKUM
YPaBHEHUSIM.

Y4acTBOBaTH B COBMECTHOM paboTe
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Ne 1. Perienue skciepuMeHTAIbHBIX
3a/1a4 10 TEME.

Buviuucnenus:
110 YPaBHEHUSM XUMUUYECKUX PEaKIUit

B IIap€ WJIU TPYIIIIE.

BrIcTpanBath pa3BEPHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(OpMaLMIo U3 yueOHUKA U IPYTUX
MCTOYHUKOB HH(OpMALIUY, B TOM YHCIIE
HNnTepuera

Uroro no pazaeny

17

Pasznen 2. HeMeTa/lsIbI M X COeXMHEHUS

2.1 | O6mas 4
XapaKTEePUCTHKA
XUMHYECKHX
AJICMECHTOB
VIIA-Tpynmsl.
["amorensl

OO0m1as xapaKTepUCTHKA TAJIOTEHOB.
Oc00EeHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTBIX BEIIECTB — IaJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
xJiopa (B3aUMOJICUCTBUE C METAJIJIaMU,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
XnopoBogopoa. CossiHast KUCIIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHEeHHe. JlencTBue xjaopa u
XJIOPOBOJIOPOJIa HA OPraHU3M 4YeJIOBEKA.
Baxnenmme XJI0pUAbl U UX HAXOKICHUE
B IIPUPOJIE.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXkaromue GU3nIecKue u
XMMHUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeMHEHU (BO3MOKHO HUCTIOJIb30BaHNE

OOBsICHATH 00LITHE 3aKOHOMEPHOCTH

B I3MCHCHHH CBOWCTB HEMETAIIOB M UX
COCJIMHEHUI B MpeJIesiax MajbIxX
MIEPUOJIOB U TJIABHBIX MOTPYIII
[lepuonuyueckon CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

Xapaktepu3oBaTh GU3NUECKHUE U
XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB
raJIOT€HOB (Ha MpUMEpPE XJI0pa) U
CJIO’KHBIX BEILECTB (XJIOPOBOIOPO/IA,
XJIOpHIa HATPHs), CIIOCOOBI UX
MOJTYYCHUS, IPUMCHCHHUE W 3HAUCHHC

B MIPUPO/IE U )KU3HU YEIIOBEKA.
OnpenensaTs XJIOpUI-UOHBI B paCTBOPE.
[ImanupoBaTh M OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIOICHHUS,
JIeN1aTh BBIBOBI IO Pe3yIbTaTam
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BUJICOMATEPHUAIIOB).

O3HakoMIJICHHE C 00pa3liaMH XJIOPHI0B
(rajoreHu10B).

JlabopamopHhwiii onvim:

N3ydeHue CBOMCTB COJISTHOM KUCIIOTHI.
[IpoBeneHne KaueCTBEHHBIX PEAKIINI
HAa XJIOPUJ-UOHBL.

llpaxmuueckas paboma

Ne 2: Tlosmy4ueHue COJITHOM KHCIIOTHI,
M3y4EHHE €€ CBOMCTB.

Buviuucnenus:

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

AKCIIEPUMEHTA TP MPOBEIACHUHU
71a00pPATOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh mpaBuiIaM O€30MaCHOM
paboThl B 1abopaTopuu

MTPH UCTIOJIE30BAHUN XUMUYIECKON
MOCY/IbI U 000PYI0BAHMUSI.

BricTpanBaTh pa3BEPHYTHIC TUCEMECHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha H(OPMAIUIO U3 YICOHHUKA U
CIIPaBOYHBIX MAaTE€pPHAIOB, TPAMOTHO
HCIO0JIb30BaTh N3YYEHHbIN ITOHATUNHBIN
ammapart Kypca XUuMHUH

2.2

Oo6mmas
XapaKTepUCTUKA
XUMHUYECKUX
3JIEMEHTOB
VIA-rpynmnsl. Cepa
1 €€ COeIUHCHUS

OO6m1as xapakTepuCTUKa FJIEMEHTOB
VIA-rpynnel. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHBIE CTEIICHU
OKHCIICHUSL.

CrpoeHue u pu3nIEeCKrUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCTIOPOJIa U CEPhI.
AJI0TpOIIHBIC MOIU(PUKAIIMY KUCTOPOa
U cepbl. XHUMUYECKHUE CBOMCTBA CEPHI.
CepoBojiopo/1, ctpoeHue, GU3nIecKue U
XUMHUYECKUE CBOVCTRBA.

OKcubl cephl Kak MPeCTaBUTENH
KHUCJIOTHBIX OKCH/JIOB.

CepHas kucnoTa, pusznueckue u
XUMHYECKHE CBOMCTBA (00IIHe Kak

OOBsICHATH 0011IHME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 2JIEMEHTOB
VIA-rpynmnsl ¥ uX COEIMHEHUN C yUETOM
CTPOCHUS UX aTOMOB.
Xapaktepu3oBaTh (U3NUECKHUE U
XAMHUYECKHE CBOMCTBA MPOCTOrO
BEIIECTBA CEPBI U €€ COCTMHEHUMN
(cepoBO10pOIa, OKCUIOB CEPHI, CEPHOI
KHCJIOTBI, CyJIb(aToB), CITOCOOBI X
MOJTYYEHHUS], IPUMEHEHUE U 3HAYCHUE
B MPUPOJE U )KU3HU YETIOBEKa.
Onpenenats HATUYUE CYJIb(PaT-NOHOB
B PacTBOpE.

OOBSICHATH CYIITHOCTD IKOJIOTUUECKUX
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MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuueckue). XUMHUYECKUE PEaKkiiuu,
JIeKaNIUe B OCHOBE MPOMBIIILIEHHOTO
croco0a NOJIy4eHHs] CEpHOM KHUCIIOTBHI.
[Ipumenenune. Conu cepHON KUCIOTHI,
KadeCTBEHHAS PeaKius Ha CyJIb(aT-HOH.
Haxoxnenue cepol 1 €€ COeIMHEHUI

B pupojie. XUMUYECKOE 3arpsi3HEHUE
OKpY’KaIOLIEH Cpeibl COETUHEHUSIMU
cephl (KUCIIOTHBIE JOXK/IH, 3arpsI3HEHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro
IPEIOTBPALICHUSI.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomIieHHE ¢ 00pa3IiaMu cephl U eé
COEMHEHUAMU (BO3MOYKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmonenue npoiiecca oOyriivBaHus
caxapa IoJ JIeMCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOTHI.
JlabopamopHvie onvimei:

N3yyeHne XuMrU4eCcKnx CBOMCTB
pa30aBICHHON CEPHOM KUCIOTHI.
[IpoBeneHne kaueCTBEHHON peaKlK Ha
cynb(haT-uoH U HAOIIOACHHE MMPU3HAKa
€€ NPOTEKaHUS

po0JieM, CBI3aHHBIX C epepadboTKOM
COEIMHEHUH CEPHI.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHMUS,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA.

CrnenoBaTh mpaBuiIam 6€30MacHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKOM
MOCY/JIbI U 000PYI0BAHUSI.
[Tpou3BOAUTHL BEIYUCIICHUS

110 XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MpHU BHITIOJTHEHUN
y4eOHBIX 3aJaHUI TEKCThI YUCOHHKA,
CIIPaBOYHBIE MaTEpPHAIbI
(ITeproguveckyro cUCTEMY XMMUYECKUX
sanemenToB [I. 1. MenneneeBa, Tadmuiy
PacCTBOPUMOCTH KUCIIOT, OCHOBAHUN U
COJIEH B BOJIE, DJIEKTPOXUMHUYECKUN Pl
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh MpU BHITIOJTHEHUN
y4eOHBIX 3aJJaHUM U B MPOIIECCe
HCCIIeIOBATENbCKOM eI TETbHOCTH
Hay4YHO-TIOMYJISIPHYIO TUTEPATYPY
XUMHUYECKOTO COACPKAHUS, CIIPABOYHbBIE
Marepualibl, pecypcsl UHTepHETa
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2.3

OOmas
XapaKTepUCTHKA
XUMHAYECKHX
AIIEMEHTOB
VA-rpynisl.

Azort, hocdop u ux
COCMHEHUS

OO6mrast XxapaKTepUCTHKA PJICMEHTOB
VA-rpynibl. OCOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCIICHUS.

A3OT, pacnpoCTpaHEHUE B IPUPOJIE,
bu3rUecKre 1 XUMUYECKHUE CBOMCTBA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOWCTBA, MOJIyY€HUE U IPUMEHECHHUE.
Conu ammonus, ux (GU3NYECKUe U
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHMUSI.

A30THas KHCIIO0Ta, €€ MOTy4YECHUE,
du3rUecKre 1 XUMUYECKHUE CBOMCTBA
(oOurue Kak mpeacTaBUTENS Kilacca
KHCJIOT U crieniupruyecKue).
Hcnonbp30BaHne HUTPATOB U COJIEN
aMMOHMSI B KQU€CTBE MUHEPATHHBIX
ynoopeHnil. XUMHUYECKOE 3arpsi3HEHUE
OKPY’KarOIIEU CPEIbl COCTUHEHUAMU
a30Ta (KUCIOTHBIE AOK/IU, 3arPSI3HEHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, aIoTporHbIe MOAUGUKAITAN
docdopa, puzndeckre 1 XUMUIECKHUE
cBorictBa. Oxcua docdopa (V) u
dbocdopHas kucinoTa, GU3NIECKUE U

OOBSACHITH O0IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JJICMEHTOB
VA-rpynmnsl v uX COEIUHEHUM C YYETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HUECKUE U
XUMHUYECKUE CBOMCTBA TPOCTHIX BEIIECTB
azora u pocdopa 1 UX CoeTUHECHU
(amMmmmaka, coneil aMMOHUSI, Q30THOU
KHCJIOTBI, HUTPATOB, okcuaa gocdopa (V)
u pocdopHoi kucHO0THI, hochaToB),
CIOCOOBI UX TOJYYEHHUS], IPUMEHEHUE U
3HAUYEHUE B MPUPO/IE U )KU3HU YEIIOBEKa.
Onpenensate HOHBI aMMOHUA U (hocdat-
MOHBI B PaCTBOPE.

OOBSICHATB CYIITHOCTh YKOJIOTHICCKUX
po0JIeM, CBSI3aHHBIX ¢ HAXO0XKICHHEM
coelMHeHUi a3ota u ocdopa

B OKpY>Karolleu cpee.

[TnarupOBaTh M OCYIIECTBIATH

Ha TPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTFOICHUS,
JIeaTh BHIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TP MPOBEJCHUHU
71a00paTOPHBIX OIBITOB U MPAKTHYECKOU
paboTHLI.

CnepnoBathb npaBuiaM 0e30nacHOU
paboThl B 1abopaTtopuu
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XMMHUYECKUE CBOMCTBA, MOJIyYEHHUE.
Hcnons3oBanue GochaTos B KayecTBe
MUHEpaIbHBIX YIOOPEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE C PU3UUECKUMHU
CBOMCcTBaMu a3o0Ta, pocdopa

1 UX COCIMHEHUM (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
O3HakoMIIeHHE ¢ 0Opa3laMu a30THBIX U
dbochopHbIX yaoOpeHuil.

[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3YYCHUE CBOKWCTB aMMHAKA.
BzaumoencTBrue KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C ME/IbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB).
JlabopamopHvie onvimoi:

[IpoBeneHne KaueCTBEHHBIX peaKIuii
Ha MOH aMMOHUA U pochar-noH, u
W3Y4eHUE TPU3HAKOB X MPOTECKAHUS.
lIpaxmuueckas paboma

Ne 3: TTosmyuenue aMMuaka, U3yueHue
€ro CBOMCTB.

Buviuucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEAKIUI

IIPU UCTIOIb30BAaHUH XUMUYECKON
MOCY/Ibl U 000pPYAOBaHUS.
[Tpon3BOaUTH BBIYUCIICHUS

10 XUMUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh IpU BBIIOJHEHUH
yueOHBIX 3aJ]aHUI TeKCThI yueOHUKa,
CIPaBOYHbIE MaTEpUAIIbI
(MepuoINYECKYI0 CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KHUCIJIOT, OCHOBaHUU U
COJIEU B BOJE, DJIEKTPOXUMHUYECKUHN PAL
HaIpPsHKEHUH METAIIIOB)
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2.4

OOmas
XapaKTEPUCTHUKA
XUMHYECKHUX
DJIEMEHTOB
IVA-rpynmel.
Yrnepoa n
KpPEMHUH, U UX
COCIMHEHUS

OO11ast xapakTepuCTHUKa SJIEMEHTOB
[VA-rpynnsl. OcOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCJICHUS.

VYriepoa, amioTpoIHbIe MOAUMUKAITIH,
pacnpocTpaHeHue B IPUPOJE,
(u3HUecKre 1 XUMUYECKHE CBOWCTBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxkcupel yraepojaa, ux Gu3nueckue u
XMMHUYECKUE CBOMCTBA, ICUCTBUE

Ha KUBbIC OPTAaHU3MBI, ITOJTYUYEHHUE U
IPUMEHEHHUE. JKOJIOTHYECKHE
IPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepona (1V), runoresa riio0anbHOTO
MOTETUICHUS KJIMMaTa, apHUKOBBIN

¢ Pexr.

VYronbHast KUCIOTA U €€ COU, UX
dbu3uYeCKre U XUMUYECKHE CBONCTBA,
MOJIYYEHUE U PUMEHEHUE.
KauectBennas peakius Ha kapOoHaT-
noHbI. Mcnonb3oBaHue KapOOHATOB

B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.
[TepBoHayanbHbIE MOHATHUS

00 OpraHMYeCcKuX BEMIECTBAX KaK

0 COeIMHEHMSIX yriepoja (MeTaH, 3TaH,

OOBSACHITH O0IIIHE 3aKOHOMEPHOCTH

B M3MCHECHHUH CBOMCTB 3JIECMEHTOB
I[VA-rpynnsl ¥ UX COEAUHEHUN C YUETOM
CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (U3UIECKHUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yIJIepo/ia ¥ KpEMHUS U UX COCUHECHUN
(OKCHIIOB yTiIepoaa, YrOJbHOU KUCTOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CHJIUKATOR),
CIOCOOBI UX MOJIyYEHUS, MPUMEHEHUE U
3HAYCHHE B MMPUPOJIC U KU3HU YEJIOBEKA.
OOBSACHITH TPUIMHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHHE — Ha MpUMepax
COEIMHEHNH YIIIEpOJa U KPEMHHUSI.
OrnpenensiTe KapOOHAT- U CHIIMKAT-HOHBI
B pacTBOpeE.

OOBSACHSTH CYIIIHOCTh KOJOTHYECKUX
po0JIeM, CBS3aHHBIX C HAXO0XICHUEM
YIJIEKHUCIIOTO I'a3a B OKPYKAKOIIEH Cpeae.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OPTraHUYECKHUX BEIIIECTB MPUMEPaAMH
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJIEH, AllETUJICH, TAHOJ, TJIULEPHUH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPTraHMYECKUX COSTMHEHHH yriiepoa U
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STUJIECH, alleTUJICH, 9TaHOJ, TTUIEPHH,
YKCyCHasi KHCIIOTA).

[IpupoHbIe ICTOYHUKH YTIIEBOIOPOI0OB
(yrosae, npupoAHbIN ra3, HeQTh),
MPOAYKTHI UX NepepaboTku (OeH3HH),
UX POJIb B OBITY ¥ POMBIIUIEHHOCTH.
[TonsiTrie 0 OMONTOTMYECKH BaXKHbBIX
BELIECTBAX: KUpax, OeNKax, yriieBojaax —
Y UX POJIH B KU3HU YEIIOBEKA.
MartepuaabHOE €TUHCTBO OPTaHUYECKUX
Y HEOPraHUYECKUX COECTUHEHU.
Kpemuuii, ero pusmueckue u
XUMHUYECKHE CBOMCTBA, IOTyYeHUE U
npuMmeHnenne. CoeTMHEHUST KPEMHHUS

B nipupoje. O01mue npeacTaBicHus

006 okcuze kpemuus (IV) u kpeMHUEBO#
KUCJIOTE.

CunmKaTsl, MX UCIIOJIb30BaHUE B OBITY,
MEAMIIMHE, TPOMBIIUICHHOCTH.
BaxHeiimme cTpouTebHbIe MaTEPUAIIBL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
xese300eToH. [Ipobiiembl 6e30macHOTO
UCTIOJIb30BaHUS CTPOUTENIbHBIX
MaTeprasoB B TOBCETHEBHOM KU3HU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Monenu KpUCTAIUTMYECKUX PEIIETOK

OpPraHUYECKHUX BEIIECTB.
OmnuceiBaTh POJib OEIKOB, KUPOB U
YTJIEBOI0B B PYHKIIMOHUPOBAHUH KUBBIX
OpPraHHU3MOB, COCTAB MPUPOIHBIX
HMCTOYHHUKOB YTJIEBOIOPOJIOB, UX POJIb

B OBITY ¥ IPOMBIIIIJICHHOCTH.

[IpoBOIUTH BBIYMCIICHUS 110 YPaBHEHUSIM
XUMHAYECKUX PEAKLIHAMN.

[1mannpoBaTh M OCYIIECTBISATH

Ha MPAKTUKE XUMUIECKHE
HKCIIEPUMEHTHI, POBOINTH HAOIIOICHUS,
JieNIaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIIEPUMEHTA TIPU TPOBEICHUH
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath mpaBuaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU UCTIOIb30BAaHUH XUMUYECKON
MOCY/Ibl U 000PYAOBAHUS.

Hcnonb30BaTh pH BHITIOTHEHUH
yueOHBIX 3aJJaHUI TeKCThl yueOHHUKa,
CTIpaBOYHBIEC MaTEPHAITBI
(ITepnonuyeckyro CUCTEMY XUMHUYECKHIX
anemenToB [I. 1. Menneneesa, Tabnuiry
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUMN U
coJieil B BOJIE, 3JIEKTPOXUMHUUYECKUN PSIT
HaIpsHKEHUI METaJIOB)
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anmasa, rpadura, QymiepeHa.
O3HaKOMIIEHHE C TPOLIECCOM aJCOPOIIUN
PacTBOPEHHBIX BEIIECCTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOINCTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C TPOLYKLIMEN
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuasl: cuIMKaTHAS
MIPOMBIIIEHHOCTB ).

Mopaenu MOJIEKYJI OPraHUYECKUX
BEIIECTB.

JlabopamopHmwiii onvim:

[Tonyuyenue, coOupanue, pacrio3HaBaHue
Y U3Y4YECHHUE CBOMCTB YIVIEKUCIIOTO rasa.
[IpoBeaeHne KaYECTBEHHBIX PEAKIIUA

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

Ne 4, Tlonydyenue yriekuciioro rasa,
U3YUYEHHE €T0 CBOMCTB.

Ne 5. Pemienue skCriepuMeHTAIBHBIX
3aJ1a4 110 TeMe «BakHennine HeMeTaljIbl
U UX COEAUHEHUS

Buviuucnenusa:

10 YPaBHEHUSIM XUMUYECKUX peaKni

Hroro no pazneny

25
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Pa3nen 3. MeTa/iIbl H UX CoOeAMHECHUA

3.1

OO011me cBOKMCTBA
METAJIJIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUAX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
noJsioskeHus B [lepuoanyeckoit cucrteme
XUMUYECKUX IJIEMEHTOB

JI.1. Menneneesa u CTpOEHUs aTOMOB.
Crpoenue metamioB. Merainueckas
CBSI3b U METaJNINYECKas
KpUCTAJTNYECKask PEIIETKA.
DIIEKTPOXUMHUYECKUN Psi HATIPSYKEHUIM
MeTAIIOB. DU3UYECKUE U XUMUYECKUE
cBoiicTBa MeTayuioB. O0IIME CIOCOOBI
noixydyeHusa metaios. [lonstue

0 KOPPO3UHU METAJIIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CmnaBsl (CTanb, YyT'YH, TIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U
MIPOMBIIIICHHOCTH.

Xumuyeckuui IKCnepumenm:
Jlemoncmpayuu:

OO6pa3sisl METAIIJIOB U CTLJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METAJIJIOB (BO3MOKHO UCITOJIb30BAHUE
BUJICOMATEPHUATIOB).

Jlabopamophvie onvimei:
O3HakomIIeHHe ¢ 00pa3liaMu METAILJIOB U
CIUTaBOB, UX (PU3NUECKUMU CBOMCTBAMH.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHIA
Y IPUMEHSITH 3TH MIOHATHS TIPU OMTMCAHUN
CBOWCTB BEILECTB U UX MPEBPALLICHUM.
OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB 3JIEMECHTOB-
METaJIOB M UX COSAMHEHUH C yUETOM
CTPOCHHUS UX aTOMOB.

XapakTepru30BaTh CTPOCHUE METAJIIOB,
o01mme GU3NIeCKue U XUMHIECKHE
CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh OOIIUE CITOCOOBI
MOJTYYCHHS] METAILTOB.

OmnuckIBaTh CIOCOOBI 3aIIUTHI METAJIIIOB
OT KOPPO3UH.

CrnenoBarh npaBuiaM 0€30MacHOM
paboThI B 1abopaTopuu npu
WCITIOJIb30BAHUU XUMUYECKOH TTOCYIbI U
000pyI0BaHUAI.

[Tpon3BOANTH BEIYHCICHUS

110 YPAaBHEHHSIM XUMUYECKHUX PEaAKIIH,
€CJIM OJITH U3 PEareHTOB COJICPKHUT
IPUMECH.

VYuyacTBOBaTh B COBMECTHOM paboTe

B TIape WU TPyIIIIE.

Ncnonbs3oBath Npu BBINOITHEHUH
y4eOHBIX 3aJJaHUM TEKCThI YUeOHUKA,
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Buiuucnenus:

110 YPAaBHEHHUSAM XUMUYECKUX PEAKIIHM,
€CJIU OJINH U3 PEareHTOB COACPKUT
IpUMECH

CIIPABOYHBIE MaTEpPHUAIIbI
(ITeppoanueckyto CUCTEMY XUMUUYECKUX
snementoB [{. 1. Menaeneesa, Tabmauiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
CoJIeH B BOJIE, DJICKTPOXUMHYCCKUM PsiJT
HaIpPsHKCHUN METAIITIOB)

3.2

Baxueiime
METAJUIbI U UX
COEeIUHEHUS

16

[[lenounHbIe METAIIBI: TTOJ0KCHUE

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

[[lenouyHO3eMeNbHBIE METAIIBl MAarHUN U
KaJblIMK: noJioxkeHue B [lepuoanueckoit
CHCTEME XUMHUYECKHX AJIEMECHTOB

.. MeHnneneeBa, CTpOEHUE UX aTOMOB,
HaxO0XJeHHE B pupojie. Pusndeckue u
XHMHYECKHE CBOMCTBA MarHus 1
Kanelus. BakHelme coefuHEeHU
KaJbIUsl (OKCUI, TUIPOKCHU, COJIH).
JKECTKOCTh BOAEI U CLIOCOOEI €6
YCTpaHEHHS.

AJIFOMUHUIN: TIOJIOKEHUE

B [leproanyeckon cucTeMe XUMHYECKHUX

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJJIOB U UX COEIMHEHU B rpyInax

C Y4ETOM CTPOCHUS UX aTOMOB.
XapakTepusoBaTh (HU3NUECKUE U
XUMHUUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
METAJIJIOB U UX COCIMHEHUMN (OKCUJIOB,
TUIPOKCHUIOB, COJICH), CITOCOOBI UX
MOJTyYeHHUsI, MPUMEHEHUE U 3HAUCHUE

B [IPUPOJIE U )KU3HU YEJIOBEKA.
YcranaBnuBaTh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b: CTPOCHHUE
BEILIECTBA — CBOMCTBA — MPUMEHEHUE —
Ha MPUMEpax U3y4yaeMbIX BEIECTB.
Pacnio3HaBaTh ¢ TOMOIIIBIO KAYE€CTBEHHBIX
peakIuii HIOHbI METAJUIOB: MarHus,
KaJIbIUs, aTIOMUHUS, UHKA, xKere3a (1)
u xene3a (III), menu (II).

Jloka3piBaTh aM(pOTEPHBIN XapaKTep
OKCHJIOB ¥ THIPOKCHJIOB aJTFOMUHUS U
[[MHKA.
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anemeHTOB /[.1. MenneneeBa, crpoeHue
aToMa, HaXO0XJICHUE B IPUPO/IE.
Pu3NYECKHE U XUMUYECKUE CBOMCTBA
anoMuHug. AMQOTEepHbIE CBOMCTBA
OKCHJIa U TUAPOKCUA ATFOMUHUSL.
Kemneso: nonoxenune B [leprnonnueckon
CHUCTEME XUMHUYECKHUX JIEMEHTOB

JI.11. MenneneeBa, CTpOEHHUE aTOMa,
HaxoXkaeHue B npupojae. dusnyeckue u
XUMUYECKUE CBOMCTRBA kene3a. OKCUbl,
rupokcu bl U conu xxenesa (I1) u xenesa
(I1I), ux cocra, CBOMCTBA U MOJTyYCHUE.
Xumuueckuii IKCRepUMeHm:
Jlemoncmpayuu:

Oco6eHHOCTH B3aUMOJICHCTBUS OKCHIA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpalmBaHue IaMEeHU HOHAMU HATpusl,
KaJIUS ¥ KalbLKsl (BO3MOYXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB)
HccnenoBanue cBOMCTB KECTKOU BOJIBI.
[Tponecc ropenus xeie3a B KUCIOPOIE
(BO3MOYKHO MCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB).

Jlabopamopnvie onvimei:

[IpoBeneHre KaUECTBEHHBIX PEAKIINI

Ha UOHBI (MarHus, KaJblUs, aTIOMUHUSA,

[InanupoBaTh M OCYIIECTBIATH

Ha NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIIOICHUS,
JieaTh BBIBOJIBI 11O Pe3yJibTaTaM
SKCIEPUMEHTA MPU POBEIECHUN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKHUX
paoor.

CrnenoBatb npaBuiiaM 0e30nacHOM
paboThI B 1ab0OpaTopuu

IIPU UCII0JIb30BAaHUHU XUMHUYECKOM
NOCY/1bl U 000PYAOBaHUS.
[Ipou3BOAUTH BEIUNCIEHUS

10 XUMHYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIX IpymIe.

BricTpauBath pa3BEpHYThIE TUCHMEHHbIE
Y YCTHBIE OTBETHI C OIOPOH

Ha HHQpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYEHHBIN TOHATUNHBIN
amnmapar Kypca XuMuu
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ruHka, sxesesa (1) u xenesa (1), mean
(IT), onucanue NprU3HAKOB UX
MPOTEKAHUSI.

NccnenoBanue ampoTepHBIX CBOWCTB
TUIPOKCUIA ATTFOMUHHUS U THAPOKCHUIA
[MHKA.

IIpakmuuecxue pabomol:

Ne 6. XKécTkocTh BOJIBI U METOIBI €€
YCTPAHECHMUS.

Ne 7. PeuieHue sKCriepuMEHTAIBHBIX
3a71a4 no teMe «BakHelnme MeTauibl U
UX COCTUHEHUS».

Buiuucnenus:

110 YPABHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE
WJIU COJIEPKUT MPUMECH;

MacCOBOM JI0JIM BBIXOJ1a MTPOTYKTa
peakiuu

Wroro 1o pazaeny 20

Paznen 4. Xummns u okpy:Kawuias cpeaa

4.1 | Xumud u 3

OKpY’Karolas cpea

BemecTsa n maTepuainsl B MOBCEAHEBHON
YKA3HHU 4elioBeKa. besonacHoe
VICTIOJIb30BAHUE BELIECTB U XUMHUECKHUX
peakuuii B ObITy. [lepBas nmomoiip rnpu
XMMHUYECKUX 0KOTax U OTPABIICHUSX.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpenbl (IpenenbHas A0nycTuMas

XapakTepu3oBaTh POJIb XUMUU

B Pa3IMYHBIX c(pepax AesTeTHbHOCTU
JIFOJIeH, OCHOBHBIE BEIIeCTBA U
MaTepualbl, IPUMEHIEMBIC B )KU3HU
COBPEMEHHOTO YEJIOBEKA.

OOBACHATD yCI0BHSI 6€30MACHOTO
VCIIOJIb30BaHUs BEIIECTB U XUMUYECKHUX

50




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

KOHIICHTpAITUs BEIecTB. Poib xumun

B PEIICHUH DKOJIOTHYECKHUX MTPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yuenune 06pas3iioB MaTepruaioB
(CTEeKJ10, CIIJIaBbl METAJIIOB, OJIMMEPHBIC
MaTepuabl)

peakiHmii B ObITY.

AHanu3upoBaTh U KPUTUUECKU
OLICHHMBATh MH(OPMALIUIO O BIUSIHUU
POMBIIIIICHHOCTH, CETECKOTO X035ICTBA,
TPAHCIIOPTA U JIp. Ha COCTOSTHUE
OKPYXaroUIEH CPEbI.

YMeTh 0Ka3bIBaTh MEPBYIO TOMOUIH

IPU XUMHAYECKUX 0’KOTaX ¥ OTPABICHUSIX.
[TpuaNMaTh yuyactue B 00CYKACHUN
npo6JieM XUMHUYECKOH U SKOJIOTHYECKON
HapPaBIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIMIO IO MpodIiieMe U
npejiaraTb BO3MOXKHBIE ITyTH €€
perieHus

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