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PaGouass mporpamma mo ydeOHOMY mpeamery «Xumusi» (0a30BbIii ypOBEeHb) (IIpeaMeTHas
obmacte «EcTecTBeHHO-Hay4HbIE NPEAMETBI») BKIIOYACT MOSCHUTEIBHYIO 3alHCKy, COJIepKaHUe
o0OydeHus, TNIAHUPYEMBbIC PE3YJIbTaThl OCBOCHHUSIIPOTrPAMMBI 110 XMMHH, TEMAaTHIECKOE TUTAHUPOBAHHE.

[osicHuTenbHAs 3amUCKa OTPaKaeT OOINME MU M 33aJa4d W3YYCHUS XHMHHU, XapaKTePHCTHUKY
MICUXOJOTHYECKUX MPEINOChUIOK K €€ M3y4eHHIO OOydYalolUMUCS, MECTO B CTPYKType Yy4eOHOro
IUTaHa, a TaKkKe TOIXOABl K OTOOPY COACPM AHUS,K ONMPEACICHUIO TUIAHUPYEMBIX PE3yIhTAaTOB.

ConepxaHre OOydYEHHS PpAaCKpbIBaeT COJEp)KaTeIbHBIC JIMHWW, KOTOPBIC MpEIIaratoTcs st
00513aTEJILHOTO U3YYCHHS B KaXKJIOM KJIACCE Ha YPOBHE OCHOBHOT'O 00IIETO 00pa3oBaHusl.

[Inanupyemble pe3ysnbTaTbl OCBOEHUS IPOTpaMMbl 110 XUMHUU BKJIKOYAKOT JIMYHOCTHBIE,
METanpeIMETHBIE pe3yJabTaThl 3a BECh IEepHOJ OOYyYeHHs Ha YpOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHus, a TaKXKe MPEIMETHBIC JOCTHKEHHUS 00yJaromerocssa Kaxk bl ToJ1 00 yJIeHHS.

INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XuMuM Ha ypOBHE OCHOBHOT'O OOIIIETO OOpa30BaHUs COCTABIIEHA HA OCHOBE
TpeOOBaHUH K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa30BaTeNIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanusi, npexacraBieHHbIXx B PI'OC 0OO0O,a Takke Ha OCHOBE (eaepaibHON padoue
MPOrpaMMBbI BOCIIUTAHUS U ¢ YUETOM KOHIICTIIIMU MIPETogaBaHus y4eOHOro mpeamMera « XuMus» B
oOpasoBaTenbHBIX opranusanusx Poccuiickoit deneparun.

[IporpaMma mo xumMuu Aa€T mpeICTaBICHHUE O LENAX, 00IIeH cTpaTeruu 00y4eHUs, BOCIIUTAaHUS U
Pa3BUTHS 00YYAIOIIUXCS CPEICTBAMH Y4€OHOTO MpeIMETa, YCTaHABINBACT 0053aTEIbHOE MPEIMETHOE
coJiep)KaHue, peycMaTpUBaeT paclpeielieHUe €ro Mo KiaccaM U CTPYKTYpUpPOBAaHHUE IO pasfesiaM U
TeMaM IMPOrpaMMbl MO0 XUMHUH, OMPEIENSIeT KOJIMYECTBEHHbIE M KayeCTBEHHBbIE XapaKTEPUCTUKH
COJIepKaHusl, PEKOMEHAYEMYIO TMOCIEI0BATEIbHOCTh U3YYCHUS XMUMHUU C YYETOM MEXKMPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBA3€H, JIOTMKM  Y4e0OHOro Tmpolecca, BO3PACTHBIX  OCOOCHHOCTEH
00yJaromuxcs, ONpeaeNsieT BO3MOXXHOCTH TpeAMeTa JJIs pealn3anuy TpeOOBaHUN K pe3ylibTaTam
OCBOEHHSI OCHOBHOI 00pa30BaTeNbHOM MPOrpaMMbl Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus,
a Takxke TpeOoBaHUU K pe3yiabTaTaM OOy4YeHHUS XMMHH HAa YpPOBHE IeNied M3Y4YeHHs TpeaMeTa U
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON JESATEIBHOCTH OOYYaroIlerocss Mo OCBOCHHIO Y4eOHOTO
COJIepKaHusl.

3HaHWe XUMHUHU CIY>KAT OCHOBOW i (DOPMUPOBAHHMS MHUPOBO33PEHHUS OOYy4alOILIErocs, €ro
NPEJCTaBICHUI O MaTEepUAIbHOM €IUHCTBE MHpA, BAXXHYIO POJb UTparoT (GopMupyemble XUMHEH
MIPEJICTAaBICHUSI O B3aUMOINPEBPAILEHUSAX SHEPTrUU U 00 HBOJIIOLMU BELIECTB B MPHUPOJE, O MYTAX
pelieHus TI00ambHBIX MPOOJEM YCTOWYMBOTO  pa3BUTHS  YEJIOBEYECTBA —  CBIPHEBOW,
HHEPreTUYECKON, MUIIEBON U IKOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 3paBOOXPAHEHHUS.

Nzydenue xumuu:

CIOCOOCTBYET peanu3alii BO3MOXKHOCTEH Il caMOpa3BUTUS U (POPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001Iel U (PYHKIIMOHAILHON I'PAaMOTHOCTH;

BHOCHT BKJIaJl B (OpPMHpOBAHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH 0O0ydarommxcs,
HAaBBIKOB HUX CAMOCTOSTENBHOW Y4eOHOH JAESITeNbHOCTH, HKCIEPUMEHTAIBHBIX u
HUCCIIEN0BATEIBCKHAX YMEHHI, HEO0OXOAMMBIX KakK B TIOBCETHEBHOM JKW3HU, TaK U B
npodeccuoHaIbHON 1eATeIbHOCTH;

3HAKOMUT €O CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBa€T OCHOBBI IIEJIOCTHOTO B3TJIsAa Ha
€ANHCTBO TMPHPOJIBI W  YEJOBEKa, SBIAETCS  OTBETCTBEHHBIM  3TanoM B (OPMHUPOBAHUU
€CTECTBEHHOHAYYHON I'PAMOTHOCTH 00Y4AIOLIUXCS;

CHocoOCTBYEeT (hOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MPHUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOrHUECKoe 00pa3oBaHHe 00yJaroInXCsl.

JlanHple HampaBieHHs B OOY4YeHHHM XUMHUU O0O€CIEeYUBAIOTCS CHEeNU(PUKON copepKaHus
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y4eOHOro mnpenMera, KOTOPbIM sBISETCA MEJarorMyeckd aganTHPOBAaHHBIM OTpak€HHEM 0a30BOM
HayKH XMMUH Ha ONPEeIEHHOM ATare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 0OLIeEro o00pa3oBaHMsS OPUEHTUPOBAH HA OCBOCHUE
O6y‘IaIOHII/IMI/IC$I CUCTCMbI TICPBOHAYAJIBHBIX MTOHATHH XUMHHU, OCHOB HCOpFaHHLIGCKOﬁ XUMHHN H
HCKOTOPBIX OTACJIBHBIX 3HAYNMBIX MMOHATHH OpFaHI/IquKOﬁ XHUMHHU.

CtpykTypa copep:KaHusi IporpaMMbl 0 XMMUU C(POPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOJIX0a
K eé HU3YUYCHUIO. COIlep)KaHI/IC CKJIaAbIBACTCA HU3 CHUCTCMbI MOHATHI O XHMHUYECKOM DJJIEMCHTE U
BELIECTBE W CHCTEMbl MOHITHMM O XuMU4eckol peakiuu. OOe 3THU CHUCTEMBI CTPYKTYpPHO
OpPraHU30BaHbl 10 MPHUHLUIY [OCIEI0BAaTEIbHOIO pPa3BUTHS 3HAHMH HA OCHOBE TEOPETHUYECKHX
IIPEICTAaBICHUI pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €cTecTBO3HaHus; llepumonnyeckoro 3akoHa
JI.. MeHnneneeBa Kak OCHOBHOI'O 3aKOHA XMMHH; YIEHUSI O CTPOCHHMHM aTOMa M XHMHMYECKOW CBS3H;
MPEJCTABICHUH 00 MEKTPOIUTUYECKON TUCCOLUALINN BEIIECTB B pACTBOPAX.

TeopeTnueckre 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE OSMIMPUYECKH IMOJYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BMBAIOTCA IOCIEAOBATEIBHO OT OJHOIO YPOBHS K JPYrOMY, BBINOJIHSASA
(GyHKIMU OOBSICHEHHS M INPOTHO3UPOBAHMS CBOWCTB, CTPOEHHUS W BO3MOXKHOCTEH MPaKTHYECKOTO
MNPUMCHCHUA U MMOJTYUCHUA N3ydaCMbIX BCIICCTB.

OcBoeHue MporpaMMbl IO XUMHHM CIIOCOOCTBYeT (DOPMUPOBAHHIO TIPEACTABICHUS O
XUMHUYECKON COCTABJIAOIIECH HAYYHOW KapTUHBI MUPA B JIOTUKE €€ CHCTEMHOMN IPUPOJIbI, IEHHOCTHOIO
OTHOILEHUS K HayYyHOMY 3HaHUIO U METOAAM IO3HAaHMs B Hayke. M3ydeHHMe XMMHUH NPOMCXOIHUT C
MPUBJICYCHUEM 3HAHHUI M3 paHee N3YYCHHBIX YUeOHBIX MpeaMeToB: «Okpyxarouuii Mupy, «buomorus.
5—7 xyaccb» U «Pusuka. 7 Kaacey.

[Ipu u3yyeHUM XUMHUU TPOUCXOTUT (POPMUPOBAHHE 3HAHMKM OCHOB XUMHUYECKOM HAYKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKON AESITeNbHOCTH YeJOoBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJIbTYpHl. 3ajada y4eOHOro MpeaMeTa COCTOUT B (DOPMUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAHUW — BaxKHEWIIMX (aKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IOJIOKECHUIH,
JTOCTYIHBIX 0000IIEHUI MHPOBO33PEHYECKOT0 XapaKTepa, sA3blka HAyKH, B MPHOOIIECHHUH K HAyYHBIM
METOJlaM TO3HAHUA TIPU M3YYECHUH BEIIECTB M XHUMHUYECKUX peakiuif, B (HOpMHpPOBaAHUH U
pa3BUTHUH TIO3HABATENIbHBIX yMEHMH M HMX NPUMEHEHUU B Y4eOHO-IIO3HABaTEIbHOW U Yy4eOHO-
HCCIIEIOBATENILCKOM JIeATEIbHOCTH, OCBOCHHWU MpaBWUiI O€30MacHOTO OOpalieHHs C BEUIECTBaMHU B
IIOBCEIHEBHOM KU3HU.

[Ipy wu3ydyeHMH XUMUU Ha YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHMsS Ba)XXHOE 3HAYEHUE
nproOpenu Takue e, KakK:

(dhopMupoBanue MHTEJUIEKTYaJIbHO pa3BUTOU JUYHOCTH, FOTOBOM K
caMO0OOpa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSTEJIBHOMY NPHUHATHIO  PEIIEHUM, CIOCOOHOM
a/IalITUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM JKU3HU;

HaIpaBJIEHHOCTh  OOYYCHHS Ha CHCTEMaTHYecKoe TMpHuoOIIeHne O0O0yJaronmxcs K
CaMOCTOSITEJIbHOW TO3HABATENBHOM JEATENPHOCTH, HAyYHBIM METOJaM MO3HAaHUS, (OPMHUPYIOLUIHM
MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUU;

o0ecrieueHHe  yCJIOBUH, CHOCOOCTBYIOIIMX  NPUOOPETEHHIO  OOYYAIOUIMMHCS  OIbITa
pa3HOOOpa3HON JesATeIbHOCTH, IO3HAHMSA M CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIHH ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHHE I Pa3IMUHBIX BUAOBIEIATEILHOCTH;

(dhopmupoBanne 0o0ImIel (YHKIMOHAIBHON UM €CTeCTBEHHO-HAYYHOH TI'PaMOTHOCTH,B TOM YHCIIC
YMEHHH OOBICHATH M OILIGHUBATh SBJICHUS OKPYXKAIOUIETO MHUpPA, HCIOJB3YS 3HAHUA M OIIBIT,
MIOJIy4YEHHBIE TPU U3YyYEHUH XUMUHU, IPUMEHSAThH UX MPU PELICHUH MPOOJIeM B MOBCEIHEBHOM XKU3HU U
TPYZOBOH IESTENBHOCTH;

¢dbopMupoBaHue y O0OyYaroImIMXCS TYMAHUCTHUYECKHX OTHOILEHUHM, TOHUMaHHUS LIEHHOCTH
XMUMUYECKHX 3HAaHUH /7151 BRIPAOOTKH 3KOJIOTMYECKH 11e1eCO00pa3HOro MoBeAeHHs B ObITY U TPYAOBOM
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JESITETILHOCTH B IEJISIX COXPAHEHUsI CBOETO 3/I0POBBSI U OKPYKAIOIICH MPUPOIHON CPEeIbl;

pas3BHUTHE MOTHBALUH K 00y4eHuIo, criocoOHoCcTeH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEYCCKHX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BBIOOpY MO U ¥ HANPABICHHOCTH JaJbHEUIIET0 00yUCHHUSI.

OO0miee 4YuCIO0 YacoB, PEKOMEHIOBAHHBIX IS W3y4eHHs XxumuH, — 136 dvacoB:B 8 kimacce —
68 uacos (2 yaca B Henen0), B 9 kiaacce — 68 yacos (2 yaca B HEZIEIIO).

JUia kaxjaoro kiacca MNpedyCMOTPEHO pe3epBHOE yueOHOe BpeMs, KOTOPOE MOXKET ObITh
UCTIOJIB30BAaHO yYaCTHUKAMHU 00pa3oBaTeIbHOTO Ipolecca B HeNlsix (HopMUpOBaHHS BapHATUBHOU
COCTaBIISIFOLIEH CONIepPKaHUs KOHKPETHOU paboueit mporpaMMBl.

COJAEPXAHUE OBYUEHMA

8 KJIACC

IlepBoHaya/JibHbIE XUMUYECKUE TOHSITHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YelOBEeKa. XUMHUSA B CUCTEME HayK. Tena m BellecTsna.
duznueckre CBOKMCTBA BELIECTB. ArperaTtHoe coctosinue BeulecTB. [loHsiTHEe 0 MeTodax Mmo3HaHUS B
xumun. YucTele BemnecTBa U cMecu. CiocoObl pa3iesieHusICMeCei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 1eMEHThl. CUMBOJIbI XUMHUECKUX 3JIEMEHTOB.

[IpocTeie U clIOkKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckass gopmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemiecTB. OTHOCUTENbHAS aToMHAasi Macca. OTHOCHUTENIbHAs MOJIEKYJIsIpHast Macca. MaccoBast
JIOJISI XUMHUYECKOI'0 3JIEMEHTa B COCTMHCHUH.

KonuuectBo BemectBa. Monb. MoinspHass macca. B3auMocBsA3b KOJIMYECTBA, MAcChl U YHCIIA
CTPYKTYPHBIX €UHUIL BelecTBa. Pacuérel mo popmMynaMm XUMHUUECKUX COETUHEHU.

®u3znyecKrue U XMMUYECKHUE SBICHUS. XUMHUECKasl peakluus U e€ IpU3HAKU. 3aKOH COXPaHECHHUS
Macchbl BEIIECTB. XUMHUYECKHE YypaBHeHUs. Kiraccudukamus XUMHUYECKHUX PEaKIui (COCIUHCHMS,
pa3oXKeHus, 3aMeIICHUsI, 0OMEHa).

Xumuueckuil SKCnepumenm:

3HAKOMCTBO C XHWMHYECKOW TMOCYAOW, MpaBwiaMu paldoThl B J1abopaTopud U NpUEMaMHU
oOpaiteHus ¢ 1abopaTOpHBIM 000PYIOBaHUEM, H3yYEHUE U OMHCAHUE (PU3NYECKUX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoeHne (pu3ndeckux (ITUIaBICHUE BOCKA, TasHUE JIbJla, PACTHUPAHHE
caxapa B CTYIKE, KHIICHHE M KOHJEHCAIUS BOJbI) U XUMHUYECKHX (TOpEHHE CBEUH, MPOKAIUBAHHE
MEJIHOW TIPOBOJIOKH, B3aWMOJICHCTBHE Mella C KHCJIOTOW) SIBJICHWM, HAOJIOJEHWE W OIHCAaHHE
MIPU3HAKOBIIPOTEKAHUSI XUMUYECKUX PeaKluid (pa3oKeHne caxapa, B3auMOJICUCTBUE CEPHON KUCIIOTHI
¢ xyopuaoM Oapwusi, pasnokenue ruapokcuaa meau (I1) npu HarpeBaHuHM, B3aUMOICHCTBHE JKee3a ¢
pactBopom conu Mmenu (II), m3ydenwe crocoGoOB pasmeneHus cmeced (C TMOMOIINBI MarHuTa,
¢bunpTpOBaHKE, BBINAPUBAHUE, AUCTULIALNSA, XpoMarorpadus), MPOBEACHHE OYHCTKH TOBApPEHHOM
CONM, HAOJIONIEHWE M OINHCAaHUE pPEe3ylbTaTOB TMPOBEICHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MacCChl, CO3aHNE MOJIETIe MOJIEKY (IIapOCTEPKHEBBIX ).

Basknelue npeacTaBuTe M HEOPraHH4eCKUX BellecTB

Boznyx — cmeck razos. CocrtaB Bozayxa. Kucinopon — aneMeHT u mpocrtoe BeniecTBo. Haxoxnenue
KHCIIOpoJla B Tpupone, (u3nueckue U XUMHUYECKHe CBOMCTBa (peakuuu ropeHusi). OKCHUIBI.
[Ipumenenne kucnopona. CrnocoObl MOIYYEHHS] KHUCIOPOJAB Ja00OPaTOPUH U MPOMBIIIIEHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — aJuioTporHas MOAU(PUKAINS KHUCIOPOa.



TemnmoBoit  3¢p¢dexkT XuMHUUECKOW  peakluu, TEePMOXMMHUYECKUE YypaBHEHHUS, DIK30- U
SHAOTEPMHUUYECKHE peakluu. TomanuBo: yrojib U MeTaH. 3arpsi3HeHNE BO3/1yXa, YCUJIEHHE TaPHUKOBOIO
a¢dekTa, pazpylieHrne 030HOBOTO CIIOS.

Bopopon — snement u npoctoe BemiecTBo. Haxoxaenue Bojmopoaa B mpupoje, Guznyeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CLIOCOOBI oyueHus. KucioTs! u comnu.

MossipHblil 00bE€M Ta30B. Pacy€Tbl 0 XUMHUUECKUM YpaBHEHHSIM.

®usnueckue cBoucTBa BOAbpl. Boma kak pactBopurens. PactBopel. HacwlmeHHble U
HEHaCBILEHHBIE pacTBOpBl. PacTBOpUMOCTh BeliecTB B Boje. MaccoBasi 101 BEIIECTBA B PACTBOPE.
Xumuyeckue cBoiicTBa BoAbl. OcHoBaHuA. Poib pacTBOpOB B NPUPOJIE M B KU3HU YEJIOBEKA.
KpyroBopot Bozbl B mpupoie. 3arpsisHEHUE IPUPOAHBIX BOJ. OXpaHau OYMCTKA MPUPOJHBIX BOJ.

Knaccudukauus Heopranmueckux coeauHeHuit. Oxcuapsl. Krnaccudukanus  OKCHIOB:
coneoOpa3yromye (OCHOBHBIC, KHUCIOTHBIC, amM(oOTepHbIe) M HecosieoOpasyromue. HomeHkmaTypa
okcuoB. dusnueckre 1 XMMUUYECKHE CBOMCTBAa OKCHIO0B. Ilonyuenue okcuaos.

OcHoBanus. Knaccudukanuss ocHoBaHM: MENOYM M HEPACTBOPUMBIE  OCHOBAHMSL.
Homenknatypa ocHoBaHuii. ®Pu3nueckue © XUMHYECKHE CBOMCTBA OCHOBaHuM. [lomydeHue
OCHOBaHMM.

Kucnorel. Knaccudukamus kucnor. Homenknmatypa kucior. Du3nueckue W XHUMHUYECKHE
cBoiictBa kuciaot. Psg aktuBHoctu metawioB H.H. bekerosa. [lonydenue Kucior.

Comu. Homenknatypa coisieil. @Pu3nyeckrue M XUMHUYECKHE CBOWCTBA COJICH.

[Tonyuenue comnen.
I'eneTnueckas cBA3b MEXAY KJIACCAMU HEOPraHUYECKUX COETUHEHUH.

Xumuueckuti oxcnepumenm.

KaueCTBEHHOE OMNpeJeIeHHe COJACpKaHUs KHUCIOpoAa B BO3AyXe, MONydeHHE, COOUpaHHe,
pacno3HaBaHUME U M3yYEHUE CBOMCTB KHUCIOpOa, HAOJIO/IEHUE B3aWMOJCHUCTBUSI BEILECTB C
KHUCJIOPOJIOM M YCJIOBUS BO3HMKHOBEHHUS W TPEKpalleHUs ropeHus (mokapa), O3HAKOMIJICHHE C
o0Opa3llaMi OKCHJIOB M ONHCAHHE WX CBOWCTB, MOJY4YeHHE, COOMpaHHE, PACIIO3HABAHUE U H3YyUCHUE
CBOWCTB Bojopoaa (ropenue), B3ammopericTBue Bogopoaa ¢ okcumom wmeam (1)  (Bo3amokHO
UCIIONIb30BAaHUE  BHUJIEOMATEpUANIOB), HaONoJAeHHe O00pa3loB BEHIECTB KOIWYECTBOM 1 MOIb,
UCCIieIOBaHNE 0COOEHHOCTEH PACTBOPEHUS BEIIECTB C PA3NIMYHONW PaCTBOPUMOCTHIO, MPUTOTOBICHUE
pacTBOPOB C OINPEAEIEHHOM MAacCOBOWM [0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHE BOIBI C
MeTa/laMu (HaTpueM U KaibliieM) (BO3MOXKHO HCIIOJIb30BAHHME BUICOMATEPHANIOB), UCCIEIOBaHHUE
0o0pa3IoB HEOPraHMYECKUX BEIIECTB pPA3JIMYHBIX KJIAcCOB, HAOJIOACHUE W3MEHEHHUS OKPAaCKH
WHIUKATOPOB B pacTBOpax KHUCJIOT W IIeJodYel, u3yueHue B3aumojeiictBus okcuma wmenu (1) ¢
pacTBOPOM CEpHOM KHCIOTBI, KHUCIOT C METAJIaMH, pEaKIUid HEWTpaau3aluu, M[OoJy4eHue
HEpPACTBOPUMBIX OCHOBaHUM, BBITECHEHHWE OJHOTO MeETajula JPYrMM U3 pacTBOpa COJH, PEIICHUE
AKCIEPUMEHTAIIbHBIX3a/1a4 110 TeMe «BaxxHelIne KJ1acchl HEOPraHUYECKUX COEAUHEHUI.

Ilepuoanyeckuii 3akon u Ilepuoamyeckass cucrema xumu4yeckux »3jemeHtos /[I.U.
MenpgeneeBa. CtpoeHue aTroMoB. XHMH4YeCKasi CBf3b. OKHCIUTENBHO- BOCCTAHOBHTE/IbHBIE
peakiun

[lepBpie MOMBITKH KIAaCCHU(PUKAIUU XUMHUYECKHX dJeMEHTOB. [loHATHE O rpymmax CXOIHBIX
9JIEMEHTOB (IIEJIOYHBIC W IIEIOYHO3EMEIbHBIE METAJIJIbl, TaJIOTCHBl, WHEPTHBIC Ta3bl). DIJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEPHbIE OKCH/IBI U TUAPOKCH/IBL.

[lepuonuueckuii 3akoH. Ilepumoamyeckass cucrtema XHUMHYECKHX snementoB .M.
MenneneeBa. Koporkonepuomanas u amuHHONepuomgHas Gopmbel  [leprogwdeckoil  CHCTEMBI
xumuueckux aneMeHToB .M. Menneneesa. Ilepuoasl u rpynnel. GU3HYECKUN CMBICH MOPSAIKOBOTO
HOMEpa, HOMEPOB MIEPHO/Ia ¥ TPYIIIHI AIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otombl. DnekTpoHbl. CTpoeHHE SJIEKTPOHHBIX
00osouek aToMoB TepBbiX 20 xumudeckux anemeHToB Ileproanyeckoii cucremsl [[.. Menneneena.
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XapakTepucTUKa XUMHYECKOIo 3JIeMEHTa Mo ero nosioxkenuto B Ilepmoamveckoit cucreme JI.U.
Menpeneesa.
3aKOHOMEPHOCTH H3MEHEHHUs pajJuyca aTOMOB XHMHMUYECKUX 3JIEMEHTOB, METAIJIMYECKUX U

HEMETAJJTNYECKUX CBOMCTB IO IpyIaM U Mepruoam.

3nauenue [leproanyeckoro 3akona u Ilepuonuueckoil CUCTEMbl XUMHUYECKUXIIEMEHTOB JJIs

pa3BuUTHs Hayku U nipakTuku. .M. MenneneeB — yu€Hbli U rpaxaaHuH. XUMHAYECKas CBSI3b.
KoBanentnas (mosisipHasi U HETOJSIPHAS) CBSI3b. DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB.

Nonnas cBs3pb. Crenenb okucneHus. OKUCIUTENBHO -BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl

OKHUCJICHUS U BOCCTAHOBJICHUSI. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuti oxcnepumenm.

M3ydeHne o0pas3loB BEIIECTB METALIOB W HEMETAJIOB, B3aUMOJCHCTBUE THAPOKCUIA IIMHKA C
pacTBOpamMu KHCJIOT U ILIEJI0YEeH, MPOBEACHUE ONMBITOB, WUTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIMi (TOpEHUE, PEAKIINK PA3JIOKEHUS, COCTUHEHUS ).

Mesicnpeomemmule cesa3u

Peanu3zanus MexXnpeaMEeTHBIX CBA3EH MpU M3y4YEeHUH XMMUU B 8 Kilacce OCYIIECTBISETCS uepe3
UCIIOJIb30BAaHNE KaK OOIIMX ©CTCCTBCHHOHAYYHBIX IOHATHA, TaK W TOHATHHA, SBISTFOIIMXCS
CUCTEMHBIMU JJIs1 OTJICIBHBIX MPEAMETOB €CTECTBEHHO- HAYYHOTO IMKIIA.

OO0mue ecTecTBEHHOHAYYHbIE MOHSATHS: HaydHbIM (akT, TMIOTe3a, TEOpus, 3aKOH, aHAIU3,
CUHTE3, KJaccu(puKalus, NepUOANYHOCTb, HaOIIOACHNHE, IKCIIEPUMEHT, MOJEIMPOBaHUE, U3MEpPEHHE,
MO/JIEITh, SIBJICHHE.

®dwusuka: Marepus, aToM, OJJIGKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHI, HN30TOIIBI,
pPaAMOaKTUBHOCTh, MOJIEKYNa, JJCKTPUUECKHd 3apsj, BEIIeCTBO, Telo, OOBEM, arperatHoe
COCTOSTHUE BEIIECTBA, a3, (PM3MUECKHUE BEITUYMHBI, STUHUIBI U3MEPEHUS,KOCMOC, TUTAHETHI, 3BE3IHI,
CounHize.

buonorus: dotocunTes, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE MTOPO/IBI, TOJIE3HBICHCKONIAeMEbIE,
TOILTUBO, BOJTHBIC PECYPCHL.

9 KJIACC

BemecTBo 1 XUMHYeCKas peaKusi

[lepuonnueckuii 3akoH. Ilepuoamyeckas cucrema XAMUYECKHUX anemeHntoB J[.M.
MenneneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB XMMHUYECKUX 3JIEMEHTOB
NEPBBIX TPEX NEPHOAOB, Kaiuus, KalblUs M HUX COCIUHEHUH B COOTBETCTBUHU C IOJIOKCHHEM
a5eMeHTOB B llepuonnyeckoil cucteMe U CTPOEHUEM UXAaTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKON CBSI3U. THIBI KPUCTAUNIMYECKUX PELIETOK,3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKONW PEIIETKN U BUJ1a XUMUYECKON CBSA3U.

Knaccuduxanus 1 HOMEHKIAaTypa HEOPraHMYECKUX BELIECTB. XMMHUYECKUE CBOMCTBA BEIIECTB,
OTHOCAIIMXCSA K pPa3au4HbIM KJaccaM HEOPraHWYECKUX COCJUHEHUN, TE€HETHYeCKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccupukanmus  XUMHUECKMX — peakuMii 1o pa3IUYHBIM  MpHU3HAKaM ([0 YHMCITy U
COCTaBy YYaCTBYIOIIMX B pEakKLUUH BEILECTB, MO TEIUIOBOMY 3((EeKTy, N0 M3MEHEHHUIO CTEIleHei
OKHMCJICHMS XHMHYECKHMX OJJIEMEHTOB, IO OOpaTUMOCTH, 10 YYacTUIO KaTaiu3aTropa). DK30- U
SHJOTEPMHUUYECKHUE PEAKIIUN, TEPMOXUMHUYECKNE YPABHEHUS.

[lonsitTue o ckopoctu xumuuyeckod peakuuu. lloHsTue 00 00paTUMBIX U HEOOPATHUMBIX
XUMHUYECKHUX peakuusax. IloHATHEe 0 rOMOreHHBIX U reTepOreHHbIX peakuusx. [lonstue o karamuse.
IlonsiTne 0 XUMHUYECKOM paBHOBeCUHU. DAKTOPBHI, BIUAIOIIKAE HA CKOPOCTh XUMUUECKOU PEAKLUU U
ITOJIOKEHUE XMMUYECKOTO PABHOBECHS.



OKHUCIINTENIbHO-BOCCTAHOBUTENIBHBIE  PEaKUUM,  JJEKTPOHHBIH  OaJlaHC  OKHCIHUTEIbHO-
BOCCTaHOBUTENNBbHOM peakuuu. CocTaBlIeHHE YPaBHEHUM OKHCINTENBHO-BOCCTAHOBUTEIBHBIX PEAKIUI
C UCIOJIB30BAHUEM METO/1a 3JICKTPOHHOT0 OanaHca.

Teopust ANEKTPOIUTUYECKON IUCCOIMALMU. OJIEKTPOJIUTHl U HEIIEKTPOIUTHL. KaTuonsl,
aHUOHBI. MeXaHu3M AMCCOLMAIMN BELIECTB C Pa3IMYHBIMU BHAAMHU XUMHYeCKOH cBs3u. CreneHb
auccoranui. CUIIbHBIE U Cl1a0ble 3JIEKTPOIUTHI.

Peaknmm wmoHHOro OOMeHa. YCIIOBHS MPOTEKaHHWS pPEaKUuii HMOHHOrO OOMEHa, MOJHBIE U
COKpaIlléHHbIE HWOHHBIE ypaBHEHHs peakuuil. CBOWMCTBa KHUCIOT, OCHOBAaHUW M COJEH B CBETE
NPEJCTABICHUNA 00 AJIEKTPONIUTHUECKON aucconnanuu. KauecTBeHHble peakiuy Ha MOHBL. [loHATHE O
TUAPOIIN3E COJIEH.

Xumuueckuti oxcnepumenm.

03HAKOMJICHHE C MOJICTIIMU KPUCTAUTMYECKUX PEIMIETOK HEOPTaHMYECKUXBEIIECTB — METAJIOB
U HeMeTauioB (rpagura W anmasa), CIOXKHBIX BEIIECTB (XJIOpHIAa HATpuUsi), HCCIIECIOBaHUE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKON PEaKIMU OT BO3JIEUCTBUS Pa3IMYHBbIX (DaKTOPOB, UCCIIEIOBAaHUE
AJIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB, MpOIecca IUCCOIMAIMU KHUCJIOT, INEJIoYel U coliei
(BO3MOKHO HCIIOJNIB30BAHKUE BHIEO MATEPUAJIOB), TPOBEICHUE OMBITOB, WLUTIOCTPUPYIOMINX MPHU3HAKU
MPOTEKAHUsI PEAKIMid HOHHOTO oOMeHa (0Opa3oBaHHME OcCajliKa, BBIICIICHHE Ta3a, 00pa30BaHUE BOIBI),
OTBITOB, WJUTIOCTPUPYIOMINX MPHUMEPHl OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX pEaKIuil (ropeHue,
peakuuu pas3loXKEeHHs, COEIUHEHUs), pPACIO3HABAaHHWE HEOPraHMYECKHUX BEIIECTBC MOMOIIBIO
KaueCTBEHHBIX PEAKIIMN HA MOHBI, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a1a4.

HemeraJibl 1 X coeMHEHUS

OOmast xapakTepucThKa rajoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTENCHH
okucneHus. CTpoeHue u pu3nvecKre CBOUCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XUMUYECKHE CBOMCTBA
Ha MpuMepe XJiopa (B3auMMOJEHCTBHE C MeTajllaMu, HeMeTallllaMH, IIeJI04aMH). XJIOPOBOAOPO.
CongHast KuciOTa, XUMHUYECKHE CBOICTBa, IIOJIy4YyeHHE, MNpuMeHeHue. JlelicTBue xiyopa H
XJIOPOBOJIOPOJIa HA OpraHU3M 4esloBeKa. BakHelue XJI0puabl U UX HaXO0KIECHUE B IPUPOJIE.

OO01mmas xapaktepucTrka 3eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepPHBIC
CTENEHU okucinenua. CrtpoeHne u (uU3HUECKHE CBOMCTBAa MPOCTHIX BEIIECTB — KHUCIOPOIA
U cepbl. AJUIOTpPONMHBIE MOAU(PHUKAIMK KHUCIOpOJAa € Cepbl. XMMHUYECKHE CBOMCTBA CEpBHI.
CepoBoniopoJi, CTpoeHue, Gpusnueckue U XUuMHUecKue cBoiicTBa. OKCHIBI cepbl Kak IpeICTaBUTEIH
KHCIOTHBIX OKcuaoB. CepHas kucnora, GuU3MYECKUE W XUMHUYECKHE CBoiicTBa (00mue Kak
NPEJCTaBUTENS KJlacca KHUCIOT | crienuduyeckre). XUMHUECKUE PEaKIWH, JIeKallue B OCHOBE
IPOMBIIIJICHHOTO croco0a MoixyueHust cepHoi KucioTsl. llpumenenue cepnoil kucinotel. Conu
CEpPHOM KHCIIOTHL,KAYECTBEHHAS]  pEAKLUs Ha Cyab(aT-HoH. Haxoxnenue

Cephl U €€ COCNUHEHUNB NpUpoJe. XUMUYECKOE 3arpsi3HEHHUE OKPYKAIOLIEH Cpelsbl
COCJIMHEHUSIMH  Ccepbl (KHCIOTHBIE JOXKIH, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
npenoTBpaieHus. O0mas xapakTepucTuka 31eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. A30T, paclpoCTpaHEHHE B MPUPOJE, (PU3UUECKHE UXMMUYECKHE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHak, €ro (u3myeckue u XUMHUYECKHE CBOMCTBA,
nojyyeHne u npumeHenune. Conu aMMOHHA, WX (QU3MYECKHEW XUMUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakuus Ha HOHBI aMMOHHMS. A30THas KuUCJIOTa, €€ TMoyydyeHue, (¢u3nyeckue u
XUMHUYECKHe cBoWcTBa (0OlIMe Kak NpEeACTaBUTENs Kiacca KUCIOT U CcHelu(HuecKue).
Hcnonp30BaHNE HUTPATOB M COJIEMaMMOHMS B KauecTBe MUHEPAIBHBIX
ynoOpeHuil. XUMHUYECKOE 3arpsA3HEHHE OKPY)KaloIled cpeapl COSAMHEHUSAMH a30Ta (KHCIOTHbBIE
JOXIM, 3arps3HEHUE BO3IyXa, MOYBBI M BOAOEMOB). Pocdop, auIOTpOmHBIE MOIUPUKAIIH
docdopa, dusmyeckne u xumuueckue cpoictBa. Oxcun ¢dochopa (V) u dochopHas kuciora,
¢uznueckue M XUMHUYECKHE CBOMcTBa, monydyeHue. lcmonb3oBaHnue QocdaroB B KadyecTse
MUHEpAIbHBIX yI00peHuil.



O6mast xapakTepucTHKa JIeMeHTOB [V A-rpynmbl. OcOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE
CTETICHU OKHCICHHA. YTIEpoJA, aUIOTPONHbIE MOIUGPHUKAINH, PACHpPOCTPaHEHHWE B MPHUPOJE,
¢usnyeckue M XxuUMu4eckue cBoicTBa. AxcopOuus. Kpyrosopor yriepoga B mpupope. Oxcuibl
yriaepoaa, X (pU3M4YeCKUe U XMMHUYECKHE CBOWMCTBA, NEHCTBUE HA YKUBBIE OPraHU3MBI, NOJTyYEHHE U
INpUMEHEeHHe. JKOJIOTHYecKHe MNpoOieMbl, CBsi3aHHble ¢ okcuaoM yriaepona (IV), rumoresa
ri100albHOTO MOTEIUICHUs] KJIMMaTta, MapHUKOBBIA 3¢ddexr. YrompHas kucinota u €€ ColM, HX
¢du3nyeckne 1 XUMUYECKUE CBOMCTBA, MOJIydeHUE U MpuMeHeHne. KayecTBeHHast peakius Ha KapOoHaT-
noHsbl. Mcrionb3oBanue kapOOHATOB B ObITY, MEAULIMHE, IPOMBIIIJICHHOCTH U CEIIbCKOM XO3sIHCTBE.

[lepBoHayasibHbIE MOHATHS 00 OpPraHMYECKUX BEILECTBAaX KaK O COEAMHEHMAX yriepozaa (MeTaH,
3TaH, OTWIEH, aleTWJCH, OJTaHOJ, TIJHUIEepPUH, YKCyCHas Kuciota). lIpupoaHble HUCTOUYHUKU
YTJI€BOIOPOAOB (yroJib, IPUPOIHBIN ra3, HeTh), MPOAYKThI UXIIepepadbOoTKU (OEH3MH), X POJb B OBITY
U MPOMBIIUIEHHOCTH. TIoHATHE 0 OMOIOrHYeCKH BayKHBIX BELIECTBAX: KUpaxX, OesKax, yriaeBojax — U
UX POJIM B )KM3HU 4eJIoBeKa. MarepuaabHOe eIMHCTBO OPraHMUECKUX U HEOPIraHNYECKUX COEIMHEHUH.

Kpemuuid, ero ¢pusnveckne U XMMHYECKHE CBOICTBA, MOJMy4eHHE W mpuMeHeHne. CoeqMHEeHUs
KpeMHUs B mpupoze. OOmme npenctaBieHuss o6 okcuzae kpemuus (IV) m kpemHHMeBO# kuciore.
Cunukatel, UX UCIOJIb30BaHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHelMe CTpOUTEIbHbIE MaTEPHAIIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, >kene300eToH. [IpoGnembl 0Ge30mMacHOr0  HCIOJIB30BAHUSA
CTPOUTEJIbHBIX MAaTepHaioB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuil s3xcnepumenm:

u3yueHne oOpa3lloB HEOPraHMYECKUX BELIECTB, CBOWCTB COJSHOW KHCIIOTHI, IPOBEICHUE
KayeCTBEHHBIX pPEaKLUUH Ha XJOPHUA-UOHBI M HAONIOJEHHWE NPU3HAKOB HUX IMPOTEKAHUs, OIBITHI,
oTpaxkarome (U3NYECKHE U XMMHUYECKHUE CBOWCTBA TAJIOTCHOB M UX  COCIMHEHUU  (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), O3HaKOMJIEHHE C oOpa3laMH XJIOpHUIOB (TaJOT€HUIOB),
O3HaKOMJIEHHE ¢ oOpa3maMu ceppl M €€ COEAMHEHUSIMH (BO3MOXHO  HCIOJIb30BAHUE
BUJIEOMATEPHUAJIOB), HAOIIOICHHUE TpoLiecca00yrIMBaHUS caxapa Mo AeHCTBUEM KOHIICHTPUPOBAHHON
CEepHOW KHUCIJIOTHI, U3y4eHHE XHMHUYECKHUX CBOMCTB pa30aBIIeHHOW CEpHOW KHUCIOTHI, MPOBEICHHE
KaueCTBEHHOW peakmuu Ha cyab(ar-noH W  HaONIOJCHHWE Tpu3HAKa €  MPOTeKaHWs,
O3HAKOMJICHHE C (U3MYECKUMHU CBOWCTBaMH a30Ta, (ochopa M UX COeAMHEHUIH (BO3MOKHO
UCIIOJIb30BaHUE BHJI€OMAaTepUasoB), oOpaszliaMu a30THBIX M (OChOpHBIX YAOOpEeHMid, MOoJyueHue,
coOupaHue, pacro3HaBaHHE M M3yYEHHE CBOHCTB aMMMaKa, NMPOBEIACHHE KAaUeCTBEHHBIX PEaKIMi Ha
MOH aMMOHMS U QochaT-uOH M H3YyYeHHE [PU3HAKOB MX IPOTEKaHUs, B3aUMOJAEHCTBHE
KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHHUE BHJIEOMATEpPUATIOB),
U3ydeHHe MOJelIell KpUCTAJUIMYECKUX pEIIETOK anMmasza, rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C
IPOIECCOM  aJCOpOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOWCTBOM
NPOTHBOTa3a, IMOJyuYeHHe, coOMpaHHMe, paclo3HaBaHHE M HU3yYCHHE CBOMCTB YIJIEKHCIOrO rasa,
IIPOBE/ICHUE KAYECTBEHHBIX PEAaKUMH Ha KapOOHAT M CWJIMKAT-MOHBl M HM3y4YEHHE NPU3HAKOB HUX
IMPOTCKAHUA, O3HAaKOMIJICHHUEC C HpOHYKHHGﬁ CUJIMKATHOM MIPOMBIIIJICHHOCTH, PEIICHUC
SKCIICPUMCHTAJIBHBIX 3a/1a4 10 TCMC «Baxxkneinne HeMeTalIbl U UX COCAUHCHUA.

MeTa/IBI M MX COeTUHEHHUS

OO0miass xapaKTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHUHM HXIOJOKEHUS
B llepuonnueckoir cucreMe xumuyeckux »djaemeHToB [[.M. MeHneneeBa W CTpOEHHS aTOMOB.
Crpoenue metamuioB. MeTayuimyeckasi CBS3b U METaNIMYeCKAsSKPUCTAIINYSCKAs pemérka.
DIJIEKTPOXUMHUYECKUIN Psifl HAMIPSIKEHUI MeTauiIoB. DH3MYecKHWe W XHMHWYECKHE  CBOMCTBa
MeTayioB. OOmue crnocoObl MoiydeHus MeTawioB. [IoHSATHE O KOpPpO3WM METAIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT Koppo3un. CruiaBbl(CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE

B ObITY U nipoMbInuieHHOCTH. [1lenounbie METaJUIbL: MIOJIOKEHNE B Ilepunonnueckoi
CHCTEME xuMuueckux aneMeHtoB .M. MengeneeBa, cTpoeHHE HX  aTOMOB,
HaxXOXJICHHE B IPUPOJIE.



duznueckre 1 XUMHUYECKHe CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U THAPOKCHIIBI HATPUS
u kanus. [[pumenenne menoyHbpIX METAUIOB U UX COCTMHEHUIA.

[[lenoyHO3eMENBHBIE METAUIBI MATHUM W KalbUui: moJjiokeHue B llepronnueckont cucreme
xuMmuueckux dyemeHTtoB J.M. MeHaeneeBa, CTpOE€HHE HX aTOMOB, HAaXOXICHUE B IPUPOJE.
du3n4ecKre ¥ XUMHUYECKUE CBOMCTBA MarHus W KaJlblus. BaxkHeime coequHeHUs Kaablus (OKCHJI,
TUAPOKCHU, coin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMmunuil: nonoxenue B Ilepmoanueckoil cucrteme  xuMuyeckux — anemeHToB .M.
MenneneeBa, CTpOCHHE aTOMa, HAaXOXKIeHHE B Mpupoie. PU3MYECKUE U XUMHUYECKHE CBOMCTBA
anmoMuHusL. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCHUIA ATFOMUHUS.

Kenezo: mnonoxenne B llepuoguyeckoit cucreme XUMHUYECKUX anemenroB .M.
MenpeneeBa, CTpOCHHE aTOMa, HaXOXJIEHHE B mpupoge. PU3MYECKHEe U XHUMHUYECKHE CBOMCTBA
xenes3a. Oxkenabl, ruapokcuabl u coiu xxenesa (I1) u xxenesa (111),ux cocras, cBoiicTBa 1 ONTyYCHHE.

Xumuueckutl SKCnepumenm:

O3HAKOMJICHHE C 00pa3llaMH METAJUIOB U CIUIaBOB, MX (PH3UYECKUMH CBOMCTBAMH, U3YYCHHE
pE3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIb30BaHUE BHIEOMATEpUAOB), OCOOEHHOCTEH
B3aUMOJICHCTBHUS OKCHJIa KaJbIUsl U HATPHUS C BOJIOM (BOSMOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHATIOB),
HCCIIEIOBAaHUE CBOMCTB >KECTKOW BOJIbI, Ipollecca TOpPEHUs Kejne3a B KUCIOopoAe (BO3MOXKHO
HCIIOJIH30BaHNUE BHJIEOMATEPHAJIOR), TPU3HAKOB MMPOTEKAHMS KAYECTBEHHBIX PEAKIIUi Ha HOHBI (MarHus,
KaJblMsl, amoMuHMs, nuHKa, xene3a (II) u sxemesa (III), meam (II), HaGmromeHue u omucaHue
MPOLIECCOB OKpAIllMBAaHUS IUIAMEHW HMOHAMH HATpUs, Kalus W Kaiblus (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPHUAJIOB), HCCIeOBaHUE aM(OTEPHBIX CBOWCTB THUAPOKCHIA QTIOMUHUS WU THUIAPOKCHIA
LIMHKA, pelIeHUE YKCIIEPUMEHTANIbHBIX 3aa4 10 TeMe «BaxHeHIme MeTamibl U UX COSUHEHUS».

XuMHES M OKpYXKa0LIas cpeaa
BemecrtBa u Marepuanbl B IOBCEJHEBHOM KM3HM uesnoBeka. be3omacHoe HCIOIb30BaHUE
BELIECTB U XUMUUECKUX peakiuii B ObiTy. IlepBas momols npu XMMHUUYECKHUX 0XKOraxX U OTPaBICHUSIX.
XUMHUECKOE 3arps3HEHHE OKpyKarolled cpeisl (mpeneibHas AONMYCTHMas KOHLEHTpalus
BewiecTB (nanee — [1/JIK). Pons XxumMuu B perieHnn s3K0JI0rH4ecKux npoosem.

Xumuueckuil 5xcnepumenm:
n3ydeHre o0pa3loB MaTEpUANIOB (CTEKIIO, CIUIABBI METAJIJIOB, IOJMMEPHBIE MaTEPUAIIbI).

Meoswcnpeomemnvle cesa3u

Peanmu3zanus MexXnpeaMeTHBIX CBA3EH MpU M3yuyeHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS uyepe3
WCIIOIb30BAaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX TMOHATHM, TaK W TIOHSATHH, SBIISIONTUXCS
CHUCTEMHBIMU ISl OTAEIBHBIX IPEJIMETOB €CTECTBEHHO- HAYUYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC TOHSTHS: HAy4YHBIA (aKT, TUNOTE3a, 3aKOH, TEOpHs, aHAJIH3,
CUHTE3, KJaccu(puKanus, NepHoOIUIHOCTb, HAOMIOACHNE, SKCIIEPUMEHT, MOJCIMPOBAaHUE, U3MEPEHHE,
MO/JIENIb, SIBJICHUE, TAPHUKOBBIN 3(pPeKT, TeXHOIOTUsl, MaTepUabl.

®usuka: wmartepusi, aroM, DJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIWA, H30TOIbI,
PaANOaKTUBHOCTh, MOJIEKYIIa, SJEKTPUUECKUNA 3apsijl, MPOBOJHUKH, MOTYIPOBOJAHUKH, TUAICKTPUKH,
(dOTOAIEeMEHT, BENIIECTBO, Telo, OO0OBEM, arperartHoe COCTOSHHWE BEIIeCTBa, Tra3, pacTBOp,
PacTBOPUMOCTD, KPUCTAIUITMUECKAs PEIIETKa, CIUIaBbl, (PU3HMUECKHE BETUYUHBI, SIUHUIIBI U3MEPEHUs,
KOCMHYECKO€ MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHIIE.

buonorus:  ¢otocuHTe3, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpAIbHBIE YIOOPCHHS,
MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBHI, MUTaTeJIbHbIE BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOJIbI, IMOJIE3HBIE HCKOMAeMbIe,
TOIUTMBO, BOJTHBIE PECYPCHI.

10



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHNHUHA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHus IOCTUTAIOTCS
B X0Jle¢ 0OyueHHs] XMMUU B €IMHCTBE y4eOHOH M BOCIUTATEIHHON NEATETLHOCTH B COOTBETCTBUU C
TPaJULIHOHHBIMU POCCHUMCKMMM COLIMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH,
INPUHATBIMM B OOIECTBE IpaBUJIaMHd M HOPMaMH IIOBEJIEHHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUATN3ALUUO0YArOIUXCS.

JIM4HOCTHBIE pe3yNbTaThl OTPAKAIOT TOTOBHOCTh 00YYAIOIIKUXCSl PYKOBOJICTBOBATHCS CUCTEMOM
IIO3UTHUBHBIX LIEHHOCTHBIX OPUECHTALMN M PACIIUPEHUE OIBITA NEATEIBHOCTH HA €€ OCHOBE, B TOM
YHCJIE B YACTH!

1) naTpHoOTHYECKOr0 BOCIIHTAHMUS:

LIEHHOCTHOIO OTHOLICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M HAYYHOMY
HaCJIE/IUIO, TOHUMAaHUsI 3HAYCHUSI XUMUYECKOW HAYKHU B )KU3HU COBPEMEHHOr000IIeCTBa, CIOCOOHOCTH
BJIQJIETh JIOCTOBEpHOM HH(OpPMAIMEl O NEepeloBbIX JOCTHKEHUSX U OTKPBITUAX MHUPOBOM U
OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTUB HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MUpa U OOIIECTBa;

2) rpasmaaHCKOro BOCIIMTAHUS:

NPEICTABICHUs O COLMAJIBHBIX HOpMax M TPaBWIaX MEXIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTHBE, KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTM B  OOILECTBEHHO  IIOJIE3HOM, y4eOHO-
HCCIIEIOBATENIbCKOM, TBOPUYECKOM U ApYyTux BUJIaX NeSTETbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JESTENIbHOCTH MpPHU BBINOJHEHUH Y4YEeOHBIX, MO3HABaTENbHBIX 3ajady,
BBIMIOJJTHEHUM XUMHUYECKHX O3KCIEPUMEHTOB, CO3JaHUM Y4EOHBIX IPOEKTOB, CTPEMJIEHMS K
B3aMMOIOHMMAHUIO W B3aUMOINOMOLIM B IIpolecce 3TOH y4yeOHOM JesATeNbHOCTH, TI'OTOBHOCTH
OLIEHHMBATh CBOE TOBEJICHUE U TOCTYNKH CBOUX TOBApHILEH C MO3UIMH HPAaBCTBEHHBIX U IPAaBOBBIX
HOPM € Y4ETOM OCO3HAHUS MOCIEICTBUM OCTYIKOB;

3) HeHHOCTH HAYYHOIO NO3HAHMS:

MHPOBO33PEHUYECKHE MPEICTABICHHUS O BEIIECTBE W XMMMYECKOH peaKIMH, COOTBETCTBYIOLINE
COBPEMEHHOMY YpPOBHIO DPa3BUTUSl HAyKH M COCTAaBJISIOLIME OCHOBY JUUISi NOHMMAHHUS CYLIHOCTU
Hay4YHOH KapTHHBI MHUpA, INPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS IMPUPOIBI,
B3aMMOCBA35X 4YEJIOBEKA C IIPUPOAHOU CPEAON, O POJIM XMMHHU B ITIO3HAHUM 3THX 3aKOHOMEPHOCTEM;

II0O3HABATE/IbHBIE MOTHBBI, HAIIPABJICHHbIE Ha IIOJYYEHUE HOBBIX 3HAHMM IO XHMHUH,
HEoOXOAMMBIE Ui  OOBSACHEHUs HaONIOJaeMbIX MPOLECCOB U SIBJICHUH, I103HABaTEJbHOM,
MH(POPMALMOHHON M YMTATENIbCKOM KYJIbTYPbI, B TOM YHCJIE HaBBIKOB CaMOCTOSATENILHOW PalboThI €
y4€OHBIMH TEKCTaMH, CIPAaBOYHON JIUTEPATypoOi, JOCTYNHBIMH TEXHUYECKUMH CPEACTBAMHU
MH(POPMALMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOYYEHUI0 M II03HaHMIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa30BaHUIO, TPOEKTHOM M MCCIEIOBATEIbCKONW MEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTU M YPOBHS 00Y4YEHUS B lajbHEUIIIEM;

4) popMupoBaHHUS KYJILTYPbI 310POBb:

OCO3HAaHUE LIEHHOCTU YKU3HU, OTBETCTBEHHOI'0 OTHOILIEHHUS K CBOEMY 3/10pPOBBIO, YCTAaHOBKHM Ha
3JI0pOBBIIl 00pa3 KU3HM, OCO3HAHHE TOCIEACTBUN U HEMPUATHE BPEIHBIX MPUBBIYEK (YMOTpeOIeHUsS
QJIKOTOJIsl, HApKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOJIOAEHUS MpaBWil O€30MaCHOCTU  IMpHU
oOpalIeHn ¢ XWMHUYECKHMH BEIECTBAMU B OBITY U pealbHOM KU3HM,

5) TpynoBoro BocnuTanus:

11



HHTEpEeC K MPaKTUYECKOMY M3YUYECHUIO Mpodeccuil u Tpyia pa3iudyHoro poja, yBaXeHHe K Tpy1y
U pe3yibTaTaM TPYIOBOM AESITEIBHOCTH, B TOM UYHCIIE Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM
M0 XUMUH, OCO3HAHHBIA BHIOOP MHIUBUAYATbHON TPACKTOPHH MPOAOJKEHHUS 00pa3oBaHUS C YUETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
YCHEmHOW MpoPecCHOHATBHON JEATENIBHOCTH W Pa3BUTHUA HEOOXOIHUMBIX YMEHHH, TOTOBHOCTH
aJlanTUpoBaThCs B MpodeccuoHanbHOM cpefie;

6) 3Ko0I0rHYEcKOro BOCHUTAHMS:

9KOJIOTHUECKH II€JIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK MCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyYILECTBOBAaHHUS, MOHMMAHUE I[IEHHOCTU 3J0pPOBOro M Oe30macHoro oobpasza >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DU3MUECKOMY U ICHUXUYECKOMY 3J0POBbIO, OCO3HAHUE
IIEHHOCTH COOJIOACHUS TpaBUJI Oe30MacHOr0 IMOBEJEHUs MpH paboTe ¢ BEIIECTBAMM, a TaKXKe B
CUTYaIUSIX, YTPOKAIOUINX 30POBbIO HXKU3HHU JIIOJEH;

CHOC06HOCTI/I IMPUMCHATHL 3HAHUA, II0JIY4aCMBIC npu HU3Yy4YCHUU XUMUH, JJI1 pCHICHUA
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH NPUPOTHON Cpefo, A TMOBBIIICHHUS YPOBHS IKOJIOTHYECKOM
KYJIbTYpPbl, OCO3HaHHUS TJI00AJbHOIO XapaKTepa 3KOJOTMYECKUX MpoOdJeM U MyTell HX pelieHus
nocpeaACTBOM MCECTOHAOB XHUMHHU, DSKOJIOTMYCCKOTO MBIINUICHUA, YMCHHA PYKOBOACTBOBATHCA HM B
MO3HABATEJILHON, KOMMYHUKATUBHON U COIUAJIBHOM MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocTaBe METapeAMETHBIX pe3yabTaToOB BBIJICIIAIOT 3HAYUMBIE 11
(hopMUPOBaHHUS MUPOBO33PEHUS OOIICHAYYHBIC MOHATHS (3aKOH, TEOpUS, MIPHUHIIMII, TUIIOTE3a, (DaKT,
CUCTeMa, TMpOoIecC, HKCIEPUMEHT U JPYroe.), KOTOpbIe HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIpeAMETaxX ¢ TO3BOJSIOT HAa OCHOBE 3HAHUW W3 JTHUX TMPEeAMETOB (PopMUpOBAThH
MpeICTaBIeHUe O I[EJIOCTHOW HAay4YHOW KapTUHE MHpa, U YHUBEpCAIbHbIE y4eOHbIE NEHCTBUS

(mo3HaBaTenbHble, KOMMYHUKATUBHbBIE, PETYJISTHUBHBIE), KOTOpBIE o0ecreynBaroT
¢dbopmupoBanue TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM
JESATEIBHOCTH.

ITo3HaBaTebHbIe YHUBEPCAJbHbIE Y4eOHbIe JeidCTBHS
basoBble Joruyeckue aelcTBua:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUW 3HAHUW: PacCKpbIBATh
CMBICJI XUMHUYCCKUX HOH?[TPIfI (BI:I[[CJI?ITI) nux xapaKTepHHe HpI/I3HaKI/I, yCTaHaBJII/IBaTI) B3aUMOCBSA3b C
IPYTMMU TIOHATUSMH), HCIOIB30BaTh MOHATHUS AJi OOBSCHEHUS OTICNbHBIX (DAaKTOB U SBICHUIA,
BI)I6I/IpaTI) OCHOBAHHUA U KpI/ITepI/II/I JJISA KJ'IaCCI/I(i)I/IKaI_[I/II/I XUMHUYCECKUX BCHICCTB U XUMHYCCKUX
peakuui, ycTaHaBIUBATh MPUYMHHO-CICJCTBEHHBIC CBSI3U MEXKIY OOBEKTAMH HW3Y4YECHHS, CTPOUTH
JIOTUYECKHE pacCyXIeHHs (MHIYKTUBHBIC, JACAYKTUBHBIC, IO AaHAJIOTHH), JeIaTh BBIBOABI U
3aKITIOYCHUS

YMEHHE TMPUMEHSATh B TMpoIlecce TMO3HAHWS TOHATUS (MIPeAMETHhIE M MeTampeaMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIM, HCIHOJIb3YeMbIE B XHMHH, MpPeoOpa3oBbIBATh IIHPOKO
HpI/IMCHHeMLIe B XHUMHU MOJICIBHBIC HpeILCTaBJIeHI/I}I — XI/IMI/I‘-ICCKI/Iﬁ 3HAK (CI/IMBOJI SHGMGHTa),
xumMudeckass GopMysa U ypaBHEHHE XUMUUYECKOU PEaKIMi — MPH PEIICHUH y4eOHO-TI03HABATEIbHBIX
3ajga4d, C y‘-IéTOM 9TUX MOACIIBHBIX HpeI[CTaBJICHI/Iﬁ BBISAABJIIAATD U XapaKTepI/BOBaTB CyH_[eCTBeHHLIG
MPU3HAKU W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUi, BHIBIATH OOIIMeE
SaKOHOMepHOCTI/I, HpI/IqI/IHHO-CJ'Ie)ICTBeHHI)IC CBiA3HN H HpOTI/IBOpe‘—II/IH B I/I3yqaeMr,1x HpOHGCC&X 158
ABJICHUAX.

Ba3oBble ucciaeaoBaTe/bCKie eHCTBUA.
YMEHHUE UCIOJIb30BATh MOCTaBJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a TAKXKE B
Ka4yecTBE OCHOBBI i (DOPMUPOBAHUS THUIIOTE3bl MO TPOBEPKE IMPABUIBHOCTH BBICKA3bIBAEMBIX
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CYXXIICHUH;

MpUOOPETeHHE OMbITa MO0 IUIAHUPOBAHHIO, OpPraHU3alldd ¥ MPOBEICHUIO0 YYCHUYECKHUX
AKCTIIEPUMEHTOB, YMEHHE HaOJII0JaTh 3a XOJAOM IIPOIecca, CaMOCTOSTEIBHO MPOTHO3MPOBATH €ro
pe3ynbTat, ¢GOopMyIUpoBaThH OOOOIIEHUS W BBIBOALI IO pE3ysbTaTaM TMPOBEAEHHOTO OIIbITA,
UCCIIeIOBaHM, COCTaBIATh OTUET O MpOoeNaHHOMi paboTe.

Pab6ora c undopmanueii:

yMEHHE BBIOMpATh, aHATU3UPOBATh M HHTEPIPETUPOBATH MH(POPMAIMIO PA3NUYHBIX BUJIOB U
dbopM mpencTaBieHUs, IMONy4aeMyl M3 Pa3HBIX HCTOYHUKOB (HAYYHO- MOIYJSpHAs JUTeparypa
XUMHUYECKOTO COJICpXAHMS, CIPaBOYHbIE mocoOus, pecypchl MHTepHETa), KpUTHUYECKH OIICHHBATH
MIPOTHBOPEUYHBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPUMCHSITh Pa3IUYHBIC METOABI M 3alpoChl MPH TMOWUCKE W oTOOpe MHGPOpPMAIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJHMMBIX MJIS BBIMOJHEHUS y4YeOHBIX M TO3HABATEILHBIX 3a/a4
OTpEeACNEHHOTO THIA, TPHOOPETEHHE OmbiTa B OOJACTH HCIHOJIB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYpOW AaKTUBHOTO WCIIONB30BaHUS Pa3IMIHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSTEIHHOBBIOMPATH ONTHMAIILHYIO (DOpMY TIpeicTaBIeHUS WHGOPMALIUU U
WLTIOCTPUPOBATh PEIIacMble 3a/1a4d HECIOXKHBIMH CXEMaMH, TUarpaMMaMu, IpYrumu (hopMamu
rpad UK UX KOMOWHAIUSMU;

YMEHHE UCIOJb30BaTh M aHATU3UPOBAaTh B Tpollecce Y4eOHOM U HCCIeI0BATENbCKON
JESITEIBHOCTH WH(POPMAIIUIO O BIUSHUAU MPOMBIIUICHHOCTH, CETLCKOTO XO3SIMCTBA M TPAHCIIOpTa Ha
COCTOSTHHE OKPYXaIOIIEH MPUPOIHON CPEIBI.

KoMmyHHKaTHBHBIE YHUBepcaJbHble Y4eOHbIe AeiicTBUSA:

yMEHHE 3a7]aBaTh BOMPOCHI (B XOJA€ AManora u (WIHM) TUCKYCCHH) MO CYIIECTBY OOCYy»KaaemMoun
TeMBI, (DOPMYJIHUPOBATH CBOU MPEIOKECHISI OTHOCUTEIHHO BHIMIOTHCHUS MPEJIOKESHHOH 3a1a4K;

npuoOpeTeHrne OIMbITa MPE3EHTAIMA PE3YIbTATOB BBHITIOJHEHUS XHMHYECKOTO JKCIIEPUMEHTA
(mabopaTopHOro oOmbITa, TAOOPATOPHON pabOTHI MO HCCIEIOBAHUIO CBOMCTB BEIIECTB, Yy4EOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMHM IMO3HABATEIBHON M HMCCIEA0BATEIBCKOMN
JESTENBHOCTH TPU PEIICHUU BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U
COTJIaCOBaHUs MO3HIMI (00CYXkaeHUsI, 0OOMEH MHEHHUSIMU,
«MO3TOBBIE IITYPMbI», KOOPJAWHAILIUSI COBMECTHBIX JICHCTBHI, OINpENEICHHE KPUTEPUEB IO OICHKE
KaueCTBa BBIMOJIHEHHOHN pabOThI U IpyTHe);

PeryisiTUBHbIE YHHBepCAJIbHbIe Y4eOHbIe JeiiCTBHS:

YMEHHE CaMOCTOSITCIILHO OIPEAesATh IEIH JEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICATEIBHOCTH, BHIOMpATh HanOojee
3¢ (heKTHBHBIE CTIOCOOBI peNICHHs Y4eOHBIX M MO3HABATENBHBIX 33J]lad, CAMOCTOSTEIBHO COCTaBIISATh
WIA KOPPEKTUPOBATh MPEIJIOKCHHBIH AJTOPUTM JIEHCTBHA TPU BBITIOJHCHUU 3alaHUA C y4ETOM
MOJIyUYEHUS HOBBIX 3HAHMH 00 H3ydyaeMbIX OOBEKTaX — BEHIECTBAX M pPEaKIUAX, OICHUBATH
COOTBETCTBHE TIOJYYCHHOTO pe3yJbTaTa 3asBICHHOW IeJIM, YMEHHE HCIIOJIb30BaTh U aHAIM3HPOBAThH
KOHTEKCTBI, TIpeijlaraéMbIc B YCIIOBUH 3aJaHUI.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX PE3YyIbTaTOB IO OCBOGHHUIO  00S3aTEIBHOTO  COJEPKaHMUS,
YCTAaHOBJICHHOTO  JJaHHOW  (QefepalibHON  pabouell  mporpaMMol, BBIICNSIOT:  OCBOCHHBIC
O0OyUaroIUMUCS HayYHbIC 3HAHUS, YMEHHUSI M CHOCOOBI JEUCTBUM, crienupudecKue A IpeaMeTHON
o0acTu «XI/IMI/ISI)), BUIblI OCATCIIBHOCTU IO IMOJYYCHHIO HOBOI'0 3HAaHWUA, €TI0 HHTCPHpPETAlHU,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3TTUUHBIX YUYEOHBIX U HOBBIX CHUTYAIHX.
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K koniy o0y4yenus B 8 kjiacce mpeiMETHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh Y O0YHAIOIUXCA YMEHHIA:

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX IMOHSATUN: aTOM, MOJIEKYyJa, XUMUYECKUNA JIEMEHT,
IIPOCTOE BEILIECTBO, CJIOXKHOE BELIECTBO, CMECh (OAHOPOJHAS M HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJISIpHas Macca, KOJMYECTBO BEILECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi [J0Ji1 XMMHMYECKOTO »3JEMEHTa B COEJUHEHHH, MOJIPHBIH OO0BEM, OKCHI, KHCIOTA,
OCHOBaHHWE, COJIb, DJEKTPOOTPULATENIBHOCTb, CTENEHb OKHUCIECHUS, XUMHUUYECKas peakius,
KjaccuuKalusg peakiuil: peakuu COEeIWHEHHUs, PpEeaKUWU pas3JoKEHUs, pEeaKuu 3aMelleHus,
peakiu oOMEeHa, 9K30- M DHIOTEPMHUYECKHE pEaKIyH, TeIuioBoi 3ddekr peakmuwu, sapo aToma,
AJIGKTPOHHBIN CJIOH aTroma, aToMHas OpOWTallb, pajuyc aToMa, XMMHUYECKas CBS3b, MOJApHAs WU
HEMoJIsipHasi KOBAJICHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KaTHOH, aHHMOH, PacTBOpP, MaccoBasl OJIS
BelllecTBa (ITPOLIEHTHAS] KOHIIEHTPAIIHs) B pACTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH U IPUMEHAThH 3TUIIOHATHUS TPU
ONMCAaHUU BEIECTB U UX MPEBPAILLCHUN;

WCTIOJB30BATh XUMHUECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (OPMYNl BEIIECTB U ypaBHEHUI
XUMHUYECKHUX PEAKLINN;

OTpeNieNATh BAJIEHTHOCTh ATOMOB 3JEMEHTOB B OWHAPHBIX COEAMHEHUSX, CTENCHb OKHCICHHS
AJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAJIEKHOCTh BEIIECTBK ONpPEAEIEHHOMY KiIaccy
COCIMHEHUI 1o (QopmylaM, BHUJ XMMHUYECKOW CBA3M (KOBAJEHTHAs W MOHHAs) B HEOPraHHMYECKUX
COE/IMHEHMSIX;

packpeiBaTh cmbica llepuonndeckoro 3akona .M. MenaeneeBa: 1eMOHCTPUPOBATH IOHUMAaHHUE
MEPUOINYECKON 3aBUCMMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT MX MoJjioxkeHus B llepuoanueckoit
CHUCTEME, 3aKOHOB COXPAaHEHHS MacChl BEIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHOMOJIEKYJISIPHOTO
ydeHus, 3aKoHa ABOraapo;

OMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢opmy llepuonnyeckoil cUCTeMbl XMMHYECKUX
AJIEMEHTOB: pa3NuyaTh MOHITHUS «TJaBHas noarpynna (A-rpymnmna)» u
«mobouHas noarpynmna (b-rpynmna)y», maneie 1 60IbIINE IEPUOIBI, COOTHOCUTH 0003HAUYEHUS, KOTOPBIE
umerorca B Tabmune «llepumommueckas cucrema xumuueckux snemeHtoB J[.M. MenneneeBay ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsij 41pa,
o0111ee YMCII0 3JEKTPOHOB U PacIpeIeICHUE UX 10 HJIEKTPOHHBIM CIIOSIM);

KJaccu(UIUPOBAaTh XUMHUECKHUE SJIEMEHTHI, HEOPTraHMUECKHE BEIIECTBA, XUMUYECKUE PEAKIIUU
(Mo 4MCclly M COCTaBy YYacTBYIOIIMX B PEaKLUU BEILIECTB,IO TEIIOBOMY 3G (DEKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKJAss OINMCAHHWE IPUMEPAMU MOJIEKYJISPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKHUX
peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa,BO3MOKHOCTH
MIPOTEKAaHUsI XUMHUECKUX MPEBPAILIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIYMCIISITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MacChl BEIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOT0 JIEMEHTa 10 (GOpMyJie COEMHEHNUS, MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOIUTH
pacu€Thl MO YPABHEHUIO XUMUYECKON pPEaKILIH;

IIPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTENLHON AEATEIbHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
O606H.[€HI/IC, CUCTCMAaTHU3alulo, KJIaCCI/I(bI/IKaLII/IIO, BBIABJICHUC IPUYUHHO- CIICACTBCHHBIX CBSI3EH — JJIL
HU3YUCHUA CBOMCTB BEHUICCTB U XMMHUYCCKUX peaKHI/II\/JI, C€CTCCTBCHHO-HAYUYHBIC MCTOAbLI IMO3HAHUA —
HaOJII0ICHNE, N3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICJICHHBII);

CJIEJIOBATh MpaBUJIaM IOJIb30BaHU XUMUYECKOH MOCy0i 1 1abopaTOpHBIM 000pyI0BaHHEM, a
TAKKC IIpaBUIaM 06pa1ueHI/1;1 C BCHICCTBAMU B COOTBCTCTBUHC MHCTPYKHHUAMU 110 BBIITOJHCHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB M0 MOJYYEHUION COOUpaHUIO ra3000pa3HbIX BELIECTB (BOIOpOAa
U KHCJIOpOJa), IMPUTOTOBIECHHIO PACTBOPOB C OIpPEICNEHHOW MAacCOBOM a0yl pacTBOPEHHOTO
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BEIIECTBA, IUIAHUPOBATh M IPOBOAUTh XUMHUYECKUE SKCIIEPUMEHTHI 110 PAaclO3HAaBaHUIO PacTBOPOB
I1eJI04Yei U KUCIIOT C MOMOIIBIO HHINKATOPOB (JITakMyc, peHondTanent, METUIOPaHX U IpyTHUe).

K kon1y o0yuenus B 9 kJiacce rmpeJMeTHbIC Pe3yIbTaThl HAa 0a30BOM YPOBHE JTOJDKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTH Y O0yUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHUX MOHSATHI: XMMHUYECKUNA 3JIEMEHT, aTOM, MOJIEKYJa,
WIOH, KaTHOH, aHMOH, npocToe BEIIECTBO, CJIO’KHOE BEIIECTBO, BaJICHTHOCTD,
AJIEKTPOOTPHIIATEIIEHOCTD, CTETIEHb OKHCIICHHS, XUMHUYECKasl PEeaKlusi, XUMUIECKasi CBSA3b, TEIUIOBOU
3¢dexkT peakuuu, MOJb, MOJSPHBIA  00BEM, pPACTBOpP, DBIEKTPOJIUTHI,  HEIJIEKTPOIMTHI,
ANEKTPOJIUTUYECKAST AHUCCOIMAIMS, pPEaKIMU HOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOe
paBHOBecue, oOpaTuMmble M HEOOpaTUMbIE PEAKLUH, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIC pPEAKILUH,
OKHCIIUTEIb, BOCCTAHOBHUTEJb, OKHCICHHE ¥ BOCCTAHOBIEHHE, aJIOTPONHs, aM(OTEPHOCTS,
XAMAYECKasi CBsI3b (KOBAJICHTHAS, WOHHAS, METAJUIMYECKasi), KPUCTAJUINYECKass peméTKa, KOPPO3Hs
METaJJIOB, CIUIABBI, CKOPOCTh XMMHMYECKON peakiuu, MpeaeibHo aomycTumas KoHueHTpauus [1/IK
BEIIIECTBA;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITHH M MPUMEHATHITH NOHATUA TPU
OIMCaHUU BEUIECTB U UX MPEBpalleHUil;

WCIOJIh30BATh XUMHUYECKYI0 CHMBOIIMKY JUIsI COCTaBJCHHs (OPMYNT BEUIECTB M YypaBHEHHM
XUMHUYECKUX PEAKIUM;

OTpeAeNisiTh  BaJEHTHOCTh u CTETECHb OKHCJICHUS XUMHYECKHUX 3JIEMEHTOB B
COEJIMHEHUSX PA3IMYHOI0 COCTaBa, MPUHAIEKHOCTh BEIIECTB K ONpeeIEHHOMYKJIACCy COeIMHEHUN
no ¢opmyinaM, BHI XUMUYECKOH CBs3M (KOBaJICHTHAs, HOHHAS, METAJUTMYECKasi) B HEOPraHMUECKUX
COCIMHEHUAX, 3apsii WOHAa MO XHMHUYecKoW (opMyre, XapakTep cpeasl B BOJHBIX pPacTBOpax
HEOPTaHMYECKUX COSIUHEHHA, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTRA;

packpbiBath cMbicn [lepuonnueckoro 3akona JI.M. MenneneeBa M JI€MOHCTPUPOBATh €ro
MOHMMAaHME: OIUCHIBaTh U XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuonuyeckoit cuctemsl
XMMUYECKHX 3JEMEHTOB: DPa3MyaTh TMOHATHS «IJ1aBHasg noArpynmna (A-rpynma)» u «mododHas
noarpynna (b-rpynma)», maneie u OonbIIMEe TEPUOABI, COOTHOCHTH OO0O3HAUEHUS, KOTOpHIC
UMEIOTCA B MEpHOAMYECKOW TabiuIe, C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHS aTOMOB
XMMUYECKHX 3JEMEHTOB (COCTaB M 3apsj sijapa, o0llee YUCIO HJIEKTPOHOB M pacHpeesieHHe UX T10
ANEKTPOHHBIM CJIO0SIM), OOBSICHATH OOIIKME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB U HX
COCIMHEHUIB IMpe/eIax MaJbIX MIEPHOAOB U TJIABHBIX MOJATPYII C YIETOM CTPOCHHUS MX aTOMOB;

KIaccu(uIupoBaTh XUMHUYECKHE HJIEMEHTHI, HEOpPraHu4ecKue BEIIIECTBA,
XAMHAYECKHE peakiyu (10 YACITYy M COCTaBy YYacTBYIONIMX B PEAKIHH BEIIECTB,IO TEITNIOBOMY
3ppeKTy, N0 H3MEHEHHIO CTENEHEH OKHCICHHS XUMHUECKHUX JJIEMEHTOB); XapaKTepH30BaTh
(ommmchiBaTh) 00mMEe W crHeUpUISCKHE XUMHYECKHE CBOMCTBAa TMPOCTBIX W CIIOXKHBIX BEIIECTB,
MOJITBEPXK/1asi OTMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XMMUYECKUX PEaKIIHIA;

COCTaBJIATh YPAaBHEHHS DJICKTPOIUTHUECKON TUCCOIUAIINN KHUCIIOT, IEI0Yel NCOJIeH, TIOJTHBIE 1
COKpAIllEHHBIE YPAaBHEHUS pEaKUUHd HOHHOIO OOMEHa, ypaBHEHMs pPEaKIMH, MOATBEPIKIAOIINX
CYLIECTBOBAHHUE M€HETUYECKOM CBSI3U MEXK]y BEILIECTBAMU PA3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKINN ITOCPEICTBOM COCTABIICHHSI
3JIEKTPOHHOT0 OajaHca 3TUX PeaKLui;

MIPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOKHOCTHU IPOTEKAHUS
XMMUYECKHX MPEBPALICHUI B PA3IMYHBIX YCIOBHAX;

BBIYHCIISITh OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJIIPHYIO MAacChl BEUIECTB, MAaCCOBYIO JOJIO
XHUMHUYECKOTO AJIEMEHTa 10 GopMyJie COeTMHEHUS, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacu€Thl 0 YpaBHEHUIO XUMHUECKOW PEAKIINH;

CO6J'II-OI[EITL IIpaBujia IIOJb30BAHUA XUMHYECKOU HOCYI[OI‘/'I n J'Ia60paTOpHLIM O60py,[[OBaHI/IeM, a
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TaKXKe IpaBwia oOpallleHHs C BEIIECTBAMU B COOTBETCTBUUC MHCTPYKLUSAMHM IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKHUX OTBITOB 10 MOJYYECHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa
U YIJIEKUCIIOTO ra3a);

MPOBOAUTh PEAKIMH, MOATBEP)KIAIOIIME KAYeCTBEHHBI COCTaB pa3jUYHbIX BEIIECTB:
pacro3HaBaTh OINBITHBIM MYTEM XJIOPUA-, OPOMHJI-, HOAU-, KapOoHAT-, hocdat-, CUITUKAT-, Cynbdar-,
T'MJIPOKCU-UOHBI, KaTHOHBI AaMMOHHUS U HOHBI M3YyYEHHBIX METAJUIOB, NPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPraHUUECKUX BEILIECTB;

IIPUMEHSATh OCHOBHBIE OIEPALUU MbICIUTEIBHON JESITEIbHOCTH — aHAJIU3 U CUHTE3, CDAaBHEHMUE,
00001IeHNE, CUCTEMATH3AIUIO, BBISIBJICHUE IPUIHMHHO-CIICICTBEHHBIX CBSA3EU — JUIsl H3yYEeHHUSI CBOWCTB
BEIIECTB M XMMHMYECKMX pEaKUuil, eCTEeCTBEHHO- HayuyHbleé METOJbl IO3HaHHUS — HAOIIOJCHNUE,
U3MEpEeHue, MOACIIMPOBAHNE, IKCIIEPUMEHT(peaabHbI U MBICJICHHBIN).
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TEMATHYECKOE IIVTAHUPOBAHUE

8 KJIACC
Hanmenosanue
Ne KonuuectBo OCHOBHBIE BUIBI IEITEILHOCTU
pa3ienoB U TEM Copepxanne oOyueHus
/11 4acoB o0y4aromuxcs

y4eOHOTO0 IpeaMeTa

Pa3znen 1. [lepBoHayajbHble XMMHYECKHE TIOHSITHSI

11

XUMUS — BaKHad
00J1aCTh
€CTECTBO3HAHUA U

MIPAKTUYECKOU
JeSITeTbHOCTH
qeyoBeKa

5

[Ipenmet xumuu. Poias XuMuu B 5KU3HU
yesoBeKa. XUMHUsSI B CUCTEME HAYK.
Tena u BemecTBa. PuU3nUecKue CBOMCTBA

BEIIECTB. ATperaTHoe COCTOSIHUE BEIIECTB.
[oHsiTHE O METOAAX MO3HAHUSB XUMUH.
YucTele BelllecTBa U CMECH.

CriocoOsbI pa3iesieHus] CMECeH.

Xumuueckuii IKcnepumenm:
Jemoncmpayuu:

3HaAKOMCTBO C XUMUYECKOM TOCYIOM,

C MpaBWJIaMH PaOOTHI B JIAOOPATOPUU U

npueMaMu 00pallieHus ¢ JIAOOpaTOPHBIM
00opymoBaHUEM.

dusnveckre CBOUCTBA 00pa3IoB
HEOPTraHUYECKUX BEIIECTB — METAJLJIOB

Y HEMETAJUIOB.
CriocoOsI pazaenenus cMecei
(punbTpOBaHUE, BHIMapUBaHUE,

JTUCTUJUISIMSA, XpoMaTorpadus).

PackpbIBaTh CMBICI U3y4aeMBbIX ITOHATUH.
PackpsIBaTh poJIb XUMUU B IIPUPOJE U

JKHM3HHU YCJIOBCKaA, €€ CBSI3b C ApYyrumMu
HayKaMH.
PazaudaTs 9yncTEIC BCIIECTBA U CMECCH,

OIHOPOAHBIC U HCOAHOPOIHBIC CMCCH.
Paznunuats CI)I/ISI/I‘IGCKI/IC 1 XUMHYCCKHEC

SIBIICHUS.
CrnenoBath alropuTMam UCTIOJIb30BaHUS
IKCTIEPUMEHTATBHBIX METOJIOB —
HAOIIOIEHUS ¥ DKCTIEPUMEHTA.

Hab6nronaTe 1 onmuchiBaTh 0OBEKTHI TIPU
MIPOBEICHUH JEMOHCTPALUNA U
71a60PATOPHBIX OIBITOB MO U3YUYEHUIO
(¢u3NYECKUX CBOMCTB BEILIECTB, CIIOCOOOB

pazzaeneHusi cmecel BeuiecTs. [IpoBoauTh
XUMHUYECKHUH SKCIIEPUMEHTIIPU pa3/ielIeHuu
cMmecell (Ha mpuMepe OYNCTKH MTOBAPEHHOM
COJIM) B XOJIe
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Jlabopamopnvie onvimoi: U3yuenue u
ornucanue (hU3NIECKUXCBOWCTB 00pa3IoB
HEOPraHMYECKUXBEIIECTB.

N3y4yenue cnocoOoB pa3ieneHus: cmecem(c
MOMOIIIbIO MarHuTa).

Ipakmuyeckue pabomul:

Ne 1. TIpaBuna pa®oTsl B 1a60paTopuu U
npuéMBI 00paIleHus C TaO0OPATOPHBIM
000pyTIOBaHUEM.

Ne 2. Paznenenue cMmeceit (Ha mpumMepe
OYHCTKH TIOBAPEHHOW COJIH )

NpaKTUIeCKOi paboThl Ne 2.

CrnenoBathb mpaBujiaM IOJIb30BaHUS
XMUMUYECKOH MOCyA0H 1 1a00paTOPHBIM
000py/0BaHUEM, a TAK)KE IpaBHiiaM oOpalleHus
C XMMHYECKUMH BEIIECTBAMHB COOTBETCTBUH C
WHCTPYKIUEH

NP BBITIOJTHEHUH MTPAKTHYECKON

pabotsr Ne 1.

BeicTpanBaTh pa3BEpHyThIE TUCbMEHHBIEH
YCTHBIE€ OTBETHI C OIIOPOU

Ha MH(OPMAIHIO U3 YUeOHUKA U CTIPAaBOYHBIX
MaTEepUajIoB, IPaMOTHO UCIOJIb30BaTh
WU3Y4YCHHBIN TOHATUNHBIN

anmnapar Kypca XuMUu

1.2.

BemectBa
XUMUYECKHUE
peakIuu

u

15

ATOMBI U MOJIEKYJIbl. XUMUYECKHE
sieMeHThl. CHMBOJIBI XUMHYCCKUX
a7eMeHTOB. [IpocThie U cloKHbBIE
BeIECTBA. ATOMHO-MOJIEKYJIIPHOE
yYeHHE.

Xummueckas popmyna. BareHTHOCTh
aTOMOB XMMHYCCKHX DJIEMCHTOB.
3aKO0H ITOCTOSHCTBA COCTABA BEIIECTB.
OrtHocuTeNnbHAsd aTOMHas Macca.
OTHOCHUTENIbHAS MOJICKYJISIpHAsI Macca.
MaccoBas J10JI1 XUMHYSCKOI0 2JICMEHTAB
COCIMHCHUM.

OnpenensiTh NPU3HAKK XUMHUYECKHX
peakiui, yCIOBUs UX MPOTEKAHMS.
OOBSACHATH CYIIHOCTH (PU3NYECKHUX U
XUMHUYECKHX SIBJICHUN C TOUYKH 3PEHUS
ATOMHO-MOJIEKYJIIPHOTO YUECHHUS.
KnaccuduupoBats XuMUIeCKHUE
peakuuu (1o YUCIy U COCTaBY
pearupyronmx u 00pa3yronmxcs

BEIIIECTB).

CoctaBmsath popmysbl OMHAPHBIX BEIIECTB MO
BaJICHTHOCTH U OTIPEAEIIATbBAJICHTHOCTh 110
dbopMyiaM BEIIECTB.
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KonuuectBo Bemectsa. Monb. MossipHasimacca.
B3anMocBs3b KoIu4ecTBa, MacChl M Yucia
CTPYKTYPHBIX €MHHUII BeulecTBa. Pacuérsl mmo
dbopMynaM XUMHYECKUX COSTMHECHHIA.
Ou3nyeckue ¢ XUMHYECKHE  SBICHUS.
XuMuueckast peakius u e€ mpu3HaKku. 3aK0H
COXpaHEHHUS MACChl BELIECTB.
XUMHUYECKUE YPaBHEHUS.
Knaccudukamnust XaMU4IeCKUX pPeaKIIHii
(coemuHeHMs, pa3noKEeHUs, 3aMEIICHHUS,
obmMmeHa).

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

dusnueckue CBOMCTBA 00pa3IoB
HEOPTraHUYECKUX BEIIECTB — METAJIJIOB U
HEMETAJIJIOB.

OO0Opa3upl  BEMIECTB KOJIMYECTBOM |
®usuyeckue sBiaeHUs  (TJIaBIICHHUE
TasiHUE JIbJ]a, pACTUPAHUE caxapa

B CTYIIKE, KUTICHHE W KOHJICHCAIIHS
BOJIbI).

XuMudeckue sBlieHus (TOpeHUe CBeuH,
MPOKAJTMBAHUE METHOM MPOBOJIOKH,
B3aUMO/ICIICTBUE COJbI HJIU METia

C COJISTHOM KHCJIOTOM).

Hab6uroieHre mpru3HaKOB IPOTEKAHUS

MOJIb.
BOCKa,

PaccraBisaTe ko3¢ hULIMEeHTHI

B YPaBHEHUSX XUMUYECKHUX PEAKIIUH.
HabmtonaTe 1 onuceiBaTh 00BEKTHI IPU
MPOBEJICHUH AEMOHCTpALUNA 1
71a00paTOPHBIX OIBITOB.

[TpoBoAUTH BBIUMCIEHUS IO (hOpMyTIaM
XUMHUYECKHX COeAMHEHUN U ypaBHEHUSIM
XUMHYECKHX PEAKIUH.

[TpuMeHATh €CTECTBEHHO- HAyYHBIE
METO/Ibl TIO3HAHUS (B TOM YHCIIE
Ha0II0/ICHUE, MOJIETUPOBAHHUE,
HKCIIEPUMEHT U OCHOBHBIE OTepalluu
MBICJIUTEJILHOM €SI TEIbHOCTH
(cpaBHEeHUE, KIaccUpUKAIIS)
BricTpanBaTh pa3BépHyTHIC TUCEMEHHBIEH
YCTHBIE€ OTBETHI C OIIOPOU

Ha MHPOPMAIUIO U3 y4eOHMKA U CIIPABOYHBIX
MaTepUajoB, IPaMOTHO UCIIOJIb30BaTh
M3y4YCHHBIN MOHATUHHBIRAIIIAPAT Kypca
XUMUH
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XUMHUYECKHX peakuuil (pa3ioxKeHue

caxapa, B3auMOJICHCTBUE CEPHOM

KHCJIOTHI C XJIOPUJOM OapHsi, IOITydeHHEH
pasznoxenue ruapokcuaa meau (1) mpu
HarpeBaHNH, B3aUMO/ICHCTBHC

xene3a ¢ pactBopom coiu meau (11).

OnBIThI, WTIOCTPUPYIOLINE 3aKOH
COXpaHEHHS MacCHI.

Jlabopamophvie onvimul:

Cozmanue Mozeeit MOJICKYJT
(1mapocTep;KHEBBIX).

Onucanmne GpU3NIECKUX CBONCTB 00Pa3IOB
HEOPraHWYECKUX BEIIECTB —METAJIOB U
HEMETAJJIOB.

HaGmronenne ¢pusmueckux (IIaBICHUE BOCKA,
TasiHUE JIbJIa) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBAHUE METHOMIIPOBOJIOKH) SIBICHUH.
HabGumroienue u onrcanue Mpru3HAKOB
MIPOTEKAHUS XUMHUYECKHUX PEAKIINIA Pa3HBIX
THUTIOB.

Buiuucnenus:

OTHOCHUTEIILHOM MOJIEKYJISIPHON MaccChl BELIECTB,
MOJISIPHOM MacChl, MacChI BEIIECTB, MACCHI U
KOJINYECTBA BELIECTBA;MACCOBOM J0IH
XUMHYECKOI0 3JIEMEHTa

1o popmyIie COeMHEHUS;
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[0 YPaBHEHUSIM XUMHUYECKUX PEaKIIUA:
KOJIM4YECTBA, MacChl BEIIECTBA

110 U3BCCTHOMY KOJIMYECTBY, MaCCC
pCarcHTOB WJIK NPOAYKTOB pEaKINU

Utoro no pazneny 20

Pa3gen 2. BaxkHeiilmme npeacTaBuTe/ M HEOPraHU4YeCKMX BellecTB

2.1 Boszayx. Kucnopon. 6
[TousTie 00
OKCHUIaX

Bo3ayx — cmech razo. CoctaB Bo3myxa.
Kucnopoa — 31eMeHT 1 IpoCcToe BEIIECTBO.
Haxo>xnenue kucnopona

B TIpupo/ie, GU3NIECKre U XUMUYECKHIE
cBO¥iCTBa (peakiuu ropenusi). OKCUabI.
[Ipumenenue kuciaopona. CriocoOsl
HOJIYYEHUS KUCIIOPO/a B JIAOOPATOpUH U
npoMmblIIeHHOCTH. Kpyrosopor

Kuciopoaa B npupoe. O30H — ajutoTpoIHas
mMoaudukanus kuciopoaa. TemnoBoit a¢dekr
XUMHYECKON PEaKIH, TS PMOXUMHUIECKIE
ypaBHEHHUS, IK30-

U SH/I0TEPMHUECKUE peakuu. TomInBo:yroib
W MeTaH. 3arps3HeHHE BO3/lyXa, YCHIICHHE
HapHUKOBOTO 3 dekTa, pa3pylieHne
030HOBOT'O CJIOSL.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

KagecTBeHHOE onpeneneHne coaepx anus
KHCJIOPO/Ia B BO3yXE

[ony4enue, cobupanue, pacro3HaBaHue

Hcronb30BaTh XMMUYECKYH0 CUMBOJIUKY IS
cocTaBiIeHUs (OPMYII BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUI XUMUYECKHUX
peaKkuurii ¢ y4aCTUEM KHUCIIOPOJA.
XapakTepHu30BaTh (OMUCHIBATh) COCTAB
BO3/yXa, PU3NUYECKUE U XUMUUECKHE
CBOICTBA KHCIOPO/A, CIIOCOOBI €ro
MOJIy4€HUs], IPUMEHEHHUE U 3HAYCHHE B
IIPUPOJE U )KU3HU YEJIOBEKa.

CpaBHUBATh peaKklIMy TOPEHUS U
MEJIJIEHHOTO OKUCIICHHUS.
OOBSICHATH  CYIIHOCTb
npobieM, CBSI3aHHBIX C
BO3/1yXa.

CrnenoBathb nmpaBuiaM 0e30macHON paboThI B
1abopaTopuu MpH UCTIOIb30BAHUH
XUMHUYECKOHN MOCYAbI HOOOPYIOBaHUS, a
TaKXe MpaBUIaM 0OpallleHus ¢ TOPIOYNMHU
BEILIECTBAMM.

9KOJIOTHYCCKHX
3arpsi3HCHUCM

[TnaHupoBaTh U OCYIIECTBIATH HA
MPaKTUKE XUMUUYECKHUE IKCIIEPUMEHTHI,
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Y U3y4YeHHE CBOMCTB Kuciopoaa. Habmonenue
B3aUMO/ICHCTBUS BEIIECTBC KUCIOPOAOM U
YCJIOBHS

BO3HHKHOBEHUS U MPEKPAIICHUS TOPEHUS
(mo>kapa).

Jlabopamopmbwiii onvim:

O3HakomiIeHHE ¢ 00pa3IiaMu OKCHIOB U
OIMCcaHNe UX CBOMCTB.

Ilpaxmuueckas paboma:

Ne 3. Tony4enue u codnpanue
KHCJIOPOJIa, U3yUYE€HUE €TI0 CBOMCTB.
Buiuucnenus:

MOJICKYJIIPHOM MacChl KUCIOPO/Ia U 030Ha
Ha OCHOBAaHHUH aTOMHOM MaCChI
XHMUYECKOTr'0 3JICMCHTA,

KOJIMYECTBA, MAaCChI BEIIECTBA

M0 YPAaBHEHUSIM XUMUYECKHUX PEAKIUI

MIPOBOAUTDH HAOIIOICHUS, JIENATh BHIBOABIIIO
pe3yibTaTtaM 3KCIepUMEHTa

NIPY IPOBEJICHUHN JTAOOPATOPHBIX OITBITOBH
NPaKTUYECKON paboTHI.

BBIuucnsTh KOIMYECTBO BEIIECTBA,

00BEM raza mo dpopmysam.

YyacTBOBaTh B COBMECTHOM pabOTEB
rpymnre.

BeicTpanBaTh pa3BEpHYThIE TUCHMEHHBICH
YCTHBIE OTBETHI C OTIOPOH

Ha UH(OPMAIHMIO U3 YUeOHHKA U CTIPAaBOYHBIX
MaTepUajoB, IPaMOTHO UCIIOIB30BaTh
V3y4YCHHBIN MOHATUHHBIRAIIIAPAT Kypca
XUMHH

2.2

Bonopoa. Ilonsitueo
KHCJIOTaX U COJIAX

Bonopon — anemeHT u pocroe
BelecTBo. Haxoxenue Bogopoaa

B IpUpoJe, PU3NIECKUE U XUMHUIECKUE
CBOICTBa, MPUMEHEHHE, CIIOCOObI
nosryaeHusi. Kucnotsl u comnu.
Mosnsipablit 00BEM ra3oB. Pacuéreimno
XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tonmyuenue, cobupanue u

PackpbiBaTh CMBICT H3y4aeMbIX HOHATUNA U
MIPUMEHSITh 3TU MOHSITHUS MPU ONTMCAHUUCBOMCTB
BEILIECTB U UX MPEBPALIECHUN.

XapakTepu3oBaTh (OIHUCHIBATH)

bU3HYEeCKre U XUMUUYECKHE CBOWCTBA
BOJIOPOJIA, CTIOCOOBI €r0 MONy4eHus,
MIPUMEHEHUE.

Cobupats npudop AJi NOTyUEHHS

BOJIOPOJIA.

Hcnonb30BaTh XUMHUYECKYIO CHMBOJIUKY
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pacro3HaBaHuE BOJIOPO/IA.
B3aumopeiictBue BoA0Opoaa ¢ OKCUAOMMETN
().

Jlabopamopmwiii onvim:

BianmoseiicTBre KUCIOT ¢ METaJJIaMHU.
Ilpaxmuueckas paboma:.

Ne 4. Tlonyuenue u cobrpanue BOAOPOA,
U3Y4EHHUE €T0 CBOUCTB.

Buiuucnenus:

00BEMa, KOJIMYECTBA BEIIECTBA I'a3aIl0

€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA

W1 00BEMY;

00BEMOB ra30B 10 YPABHEHHIO PEAKIIMU HA
OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUHIa30B

JUTsl cCOCTaBJIeHUs (POPMYIT BEILLIECTB,
MOJIEKYJIIPHBIX YPaBHEHUM XUMUYECKUX
peakuuii ¢ yyacTueM BOJAOPOA.

BBIYUCIIATE MOJIIPHYIO MAacCy BELIECTB;
KOJIMYECTBO BEILIECTBA, 00bEM raza, Maccy
BEIIIECTBA;

[TpoBOAUTH pacuéThl MO ypaBHEHUSIM
XUMHUYECKHX peakluii: KoIu4yecTBa, 00bEMa,
Macchl BEIECTBA 10 U3BECTHOMYKOJIMUYECTRY,
00BEMY, Macce peareHTOB WM MIPOYKTOB
peaxiuu.

CrnemoBath mmpaBujaM 0€30macHOM pabOTHI B
nabopaTopuH MPH UCIIOTH30BAHIH
XUMHUYECKOH MOCYIbI HOOOPYIOBAHUS, a
TaKXe MpaBUIaM OOpaIIeHUs] C TOPIOYNMHU
BEIIECTBAMH B OBITY.

[InaHupoBaTh U OCYIIECTBISATH HA TIPAKTHKE
XUMHUYCCKUEC SKCIICPUMCHTEI,

MMPOBOAUTH Ha6J'IIOIl€HI/I$I, JCJIaTh BBIBOABIIIO
pe3ynabTaTaM IKCIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOM paboTe
B IpyIIIe

2.3

Bopna. PactBopsl.
Tlonsatue
00 OCHOBaHMAX

dusnueckue cBoiicTBa Boabl. Boaa kak
pacTBOPUTENh. XUMHUYECKHUE CBOMCTBA BOBI.
OcHoBaHU4.

PackpbIBaTh CMBICT H3y4aeMbIX TOHATUNA U
MIPUMEHSTh 3TU MTOHATHS TPU ONUCAHUUCBONCTB
BEILIECTB U UX MPEBPALIECHUMN.

XapakTepu3oBaTh GU3HUECKUE U
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PactBopsl. Posib pacTBOpOB B pupoie UB
YKU3HU 4enoBeka. KpyroBopoT Bosl
B IIpUpOJIe. 3arpsi3HEHUE IPUPOAHBIX BOI.
OxpaHa 1 OYUCTKA IPUPOIHBIX BOJ.

HaCI)IHIeHHI)IC 1 HCHACBIIMICHHBIC PACTBOPEI.

PacTtBopuMoOCTh BEleCTB

B Bojie. MaccoBas J10J1s BEILIeCTBaB
pacTtBope.

Xumuueckuit IKcnepumenm:

Jlemoncmpayuu:

PacTtBOpeHue BenecTB ¢ pa3auyHOu

PacTBOPUMOCTHIO.

B3aunmopeiicTBrue BoAbI C METAIIIIAMU
(HaTpHEM U KaJbIIuEM).

HccenenoBanue pacTBOPOB KUCIIOT U
1IeJI0YEH C TOMOILBIO HUHIUKATOPOB.

Jlabopamopuvie onvimul UccnenoBanue
0COOEHHOCTEH pacTBOPEHUS BEIIECTB C
Pa3IMYHON paCTBOPUMOCTBIO.
[IpuroroBneHnue pacTBOpoOB

C OIpeIeIEHHON MacCOBOM J10JIeH

PacTBOPEHHOTO BELIECTBA.
Ipaxmuueckas paboma

Ne 5. [IpurotoBnenue pacTBOpoOB

C OIPEIEJIEHHON MAacCCOBOM J10JIEN
pPacTBOPEHHOTO BEIIECTBA.

XMMHYECKHE CBOWCTBA BOABI, €€ POJIb KaK
pacTBOpUTENISl B IPUPOIHBIX MpOLIEccax.
CocTaBnsaTh ypaBHEHHS XMMUYECKHX peakLuii ¢
Y4acCTHEM BOJIBI.

OOBACHATH CYHTHOCTH SKOJIOTHYECKUX
npo0JeM, CBA3aHHBIX C 3arps3HEHUEM
HPUPOAHBIX BOJ, CHOCOOBI OUUCTKH BOJBIOT
IIpUMECEN, MEPBI 110 OXPAHE BOJ

OT 3arpsi3HEHUS.

[InanupoBaTh U OCYIIECTBISITHHA

NPaKTUKE XUMUYECKHE

HKCIEPUMEHTBI, IPOBOAUTH HAOIIOJCHUS, AEIATh
BBIBOJIBI 110 pE3yJabTaTaM

AKCTIEPUMEHTA TIPH TIPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboThI.

CnenoBatb npaBuIaM 0e30macHON paboThI B
nabopaTopuH MPH HCIIOTH30BAHIH
XMUMUYECKOH MOCYIbl HOOOPYIOBaHUS.
[TpoBOIUTH BEIYUCIICHUS C IPUMEHEHUEM
TIOHSATHS «MAcCOBast J10JIsl BEIIECTBA

B PaCTBOPE».

BeicTpanBaTh pa3BEpHYTHIE TUCHMEHHBICH
YCTHBIE OTBETHI C ONTOPOI

Ha uHpOpMAIUIO U3 YICOHHKA U
CIIPaBOYHBIX MATEPUAIOB, IPAMOTHO
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Buviuucnenus:
C UCIIOJI30BAHMEM ITOHATHS «MaCCOBaSIOIS

BCIICCTBA B paCTBOPLCH»

KCIOJIb30BATh U3yYCHHBIN MOHATUHHBIN
arnrmapar Kypca XuMuu

2.4

OCHOBHBIE KJIaCChI
HEOPraHUYECKUX
COeIUHEHUN

11

Knaccudukanust HeopraHu4ecKux
coenuHenuit. Oxcunpl. Knaccudukarus
OKCHJIOB: cojieo0pasyroiue (0OCHOBHBIE,
KHCIIOTHBIE, aM(pOTEPHBIE) 1
HecosieoOpazyronie. Homenknatypa
OKCUJ0B. DU3NYECKHE U XUMUYECKHE CBOMCTBA
okcunoB. [lomydenne okcumoB. OCHOBaHHS.
Knaccudukanusi o0cHOBaHUH : IETOYHU U
HEpPacTBOPUMBIE OCHOBAHUSI.
Homenkiatypa ocHoBanuii. dusnveckruen
XUMHUYECKHE CBOMCTBA OCHOBAHU.
[Tonyuenue OCHOBaHUM.

Kucnotel. Kitaccudukarms Kucior.
Homenknarypa kucnot. @usnyeckue u
XUMHUYECKHE CBOMCTBA KUCTOT. Psin
aktuBHocTH MetaiuioB H.H. bekerosa.
[TonydeHnne KUCIOT.

Comu. Homenknatypa cosneii. @usznueckue
U XUMH4eckue cBoiicTBacosiel. [lonyuenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKIy KilaccaMu
HEOPraHUYECKUX COCTUHEHUI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Knaccudunuponats nuzyyaemole
BELIECTBA 10 COCTaBY U CBOMCTBAM.
CocTtaBnsaTh HopMyIIbl OKCHI0B, KHCIIOT,
OCHOBAaHMH, COJIel U Ha3bIBaTh UX

10 MEXAYHApPOTHON HOMEHKIIATYPE.
IIporao3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMHUYECKUX CBOWCTB
M3YYEHHBIX KJIacCOB/TPYII BEIIECTB,

K KOTOPbIM OHHM OTHOCSTCSI.

CocTaBisITh MOJIEKYJIIPHBIE YPaBHEHUS
peaKIuii, WUTIOCTPUPYIOLINX XUMUYECKHE
CBOMCTBA U CIIOCOOBI TTOJTYYCHHS BEIIECTB
W3YYEHHBIX

KJIACCOB/TPYIIII, a TAaKXKe
MOTBEPKAAIOIINX T€HETUUYECKYIO
B3aMMOCBSI3b MEK1Y HUMH.

[Tpou3BOIUTH BEIYUCICHUS

10 YPAaBHEHUSM XMMHUYECKUX PEaKLU.
[TnaHupoBaTh U OCYILECTBIIATHHA
IIPAKTUKE XUMUYECKUE

HKCIEPUMEHTBI, IPOBOAUTH HAOIIOJCHUS, AEIaTh
BBIBO/IbI 10 pE3YJIbTaTaM

AKCIIEPUMEHTA IIPU POBEACHUN
71a00paTOPHBIX OIBITOB U MPAKTHYECKUX
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OO6pa31bl HEOPTaHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMBITHI, WILTIOCTPUPYIOIINE XUMUYECKHE
CBOICTBA KJIACCOB HEOPIraHUYECKUX BEILIECTB.
Jlabopamophvie onvimul OnipesicieHne
PacTBOPOB KUCJIOT U LIEJIOYEH C TOMOIIBIO
WHJUKATOPOB.

N3ydenne B3auMOAEHCTBUS KUCIOT

C METaJJIaMHU, PeaKIUN HEUTpATIU3aLIH.
B3anmoperictBre pacTBopa CEpHOU
KHCIIOTHI ¢ okcuaoM meau (II).

[TonydeHne HEpaCTBOPUMBIX OCHOBAHUH.
BoiTecHeHre 0AHOTO MeTasuIa APYTUMU3
pacTBOpa COJIH.

Ilpakmuueckas paboma

No 6. Penienue skciepuMeHTAIbHBIX 3374

1o TeMe «Baxneiimmue KJIACCBI
HEOPraHUYECKUX COCTUHEHUI.
Boviyucnenus:

M0 YpaBHEHUSM XHUMHUUYECKOM pEaKIMU:
KOJIMYECTBA BEIIECTBa, 00BEMaA, Macchl MO
U3BECTHOMY KOJHMUYECTBY BEIIECTBA, 00BEMY,
Macce peareHToB WU

MPOJIYKTOB PEAKITUN

pabor.

CrnenoBath nmpaBmiiaM 0€30MacHOM

paboThI B TabopaTtopun

[IPU UCTIOJIB30BAaHUN XUMHUECKON

MOCY/BI K 000PYIOBaHUS.

BricTpauBaTh pa3BEpHYThIE MUCbMEHHBIEU
YCTHBIE€ OTBETHI C OIIOPOU

Ha MHPOPMAIUIO U3 y4EOHHUKA U CIIPAaBOYHBIX
MaTepUajIoB, FPaMOTHO UCIOJIb30BaTh
V3y4YCHHBIN MOHATUHHBIAAIIIAPAT Kypca
XUMHUH

Hroro no pazneny:

30
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Pa3nen 3. Ilepnoanyecknii 3akon u [lepuoanyeckas cucrema xumuieckux djiemenToB /I. U. MenaeneeBa. Ctpoenne

aTOMOB. XuMH4YecKkas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHDIE pPe€aKknuu

3.1 [Tepuoanueckuit
3aKOH U
Ilepnonnueckas
cucreMa
XUMUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

. 1. Mengeneena.

7

[epBbIe MOMBITKY KITaCCUPUKALIAN
XUMUYECKUX AieMeHTOB. [loHsTHEO
TPYIIIAxX CXOJHBIX AJIEMEHTOB

(1IemoYHbIe U MIETOYHO3EMETbHBIE
METAaJIJIbl, TaJIOTE€HBI, UHEPTHBIC Ta3bl).
DneMeHTBI, KOTOpble 00pa3yroT aM(poTepHbIe
OKCHUJIbI ¥ TUApOKcuAbL. [leprnonnueckuil
3aKkoH. [lepuognyeckasicucTeMa XUMHUIECKHX
3JIEMEHTOB

H.N. MenneneeBa. KoporkonepuoaHas u
nuHHOTIepuoaHas Gopmel [leproamaeckoit
CHUCTEMbI XUMUYECKHUX 3j1eMeHToB /..
Menaeneesa. [leproapl 1 rpynibl.
DOU3NIECKUN CMBICTT

MOPSIIKOBOTO HOMEpa, HOMEPOB MEepUOIant
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX

anep. U3otomnsl. Dnexrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX20
XUMHYECKHX 31eMeHTOB lleprnoandeckoit
CUCTEMBI

J.. MenneneeBa. XapakTepuCcTHKA
XUMHUYECKOTO JIEMEHTA

110 €ro noJiokeHuto B Ileprnoanyeckon
cucteme .M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS paguyca

PackpbIBaTh CMBICIT IEPUOANYECKOTO
3aKOHa.

OnuceiBaTh CTPOCHHUE TAOTUIIBI
«Ilepnoguueckas cucreMa XUMHUYECKUX
anemeHnToB .M. Menaeneesay.
MopenupoBaTh CTpOEHHE aTOMa,
JHEPIreTUYECKUX YPOBHEU U NTOAYPOBHEUIIPU
MIOMOIIY PUCYHKOB, 3JIEKTPOHHBIX
KOH(pUTrypauui 1 371€KTPOHHO-
rpaduyeckux Gopmyi.

[TosicHATD PU3NUECKHUI CMBICTT
IIOPSIIKOBOTO HOMEPa, HOMEPOB IIEPUOIan
TPYMIBI 2JIEMEHTA.

XapakTepHu30BaTh XUMUYECKUE SJIEMEHTHI
MEPBBIX TPEX NEPUOJIOB, KN, KaTbLUNA U UX
COEJIMHEHUS 10 MOJIOKEHUIO

B [lepnonuyeckon cucreme/l. 1.
Meneneesa.

OOBsACHATH 00IIIME 3aKOHOMEPHOCTHB
W3MEHEHUHU CBOMCTB XMMHUYECKHUX
AJIEMEHTOB (U3MEHEHHE PAINyCOB aTOMOB,
3JIEKTPOOTPHULIATEIIBHOCTH, BAJICHTHOCTH)
U UX COCJUHECHUN

B IIpeJieJIax MaJIbIX IEPUOJOB U TJIaBHBIX
MOATPYIII ¢ Y4ETOM CTPOCHHS UX

aTOMOB;
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aTOMOB XMMHMYECKHUX 3JIEMEHTOB,
METAIIINYECKUX U HEMETAJUIMYECKUX
CBOICTB 110 rpynIam H rnepruojam.
3nauenue [lepuognueckoro 3aKoHa u
[leproanueckoii cUCTEMbI XUMHUECKHUX
3JIEMEHTOB JJIs1 Pa3BUTHUS HAYKU U
npaktuku. [J[.M. Menzaenees — yu€Hslii 1
rpaKIaHUH.

Xumuueckuii Ixkcnepumenm:
Jlemoncmpayuu:

B3anMopeicTBre ruIpoKcHIa IMHKAC
pacTBOpaMH KUCJIOT U LIEJIOYEH.
MonenupoBaHue CTPOCHUS MOJIEKYII IIPU
MIOMOILIA PUCYHKOB, MOJIENIEH, FIIEKTPOHHBIX
U CTPYKTYpHBIX (hopmyi. Tabnuma
«Ilepuoguueckas cucreMa XUMHYECKUX
3JIEMEHTOB

J.. Menneneeay.

Jlabopamopnvie onvimol

O3nakomiieHHe ¢ 00pa3IaMu METAJIIOB U
HEMETAaJUIOB

Y4acTBOBaTH B COBMECTHOM paboOTEB

nape Wiu rpymnime.

BricTpauBaTh pa3BEpHYThIE MUCHbMEHHbBIEU
YCTHBIE€ OTBETHI C OIIOPOU

Ha WHPOPMAIIHIO U3 YIeOHHKA U IPYTHUX
HCTOYHUKOB, B TOM uucie HTepHera

3.2

XuMHYecKas CBSI3b.
OKHCITUTEIIFHO-
BOCCTAHOBHUTEJIBHBIE
peakuuu

Xumudeckas cBsa3b. KoBaneHTHas
(monsipHas U HEMOJISIPHAs) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX
saeMeHTOB. MlonHas cBsa3b. CTeneHb
okucaeHus. OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE peakuuu. [Iporecchl

PackpbIBaTh CMBICI M3y4aeMbIX TOHSATHIA.
OnpenensTh BUJ XUMUYECKOMN CBSI3UB
COCIUHEHUU.

MoaenupoBath CTPOCHUE MOJIEKYJI ITPU
IIOMOLIY PUCYHKOB, MOJIEJIEH, JIEKTPOHHBIX

U CTPYKTYPHBIX (POPMYIL.
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OKHCJICHUS U BOCCTAHOBJICHUSI.
OKuCIUTENN U BOCCTAHOBUTEH.
XUMUYECKUHN SKCIIEPUMEHT: U3yUYCHHUE
00pa3IoB BEIIECTB METAIIOB U HEMETAJLIOB,
B3aUMOJICHCTBUE

TUAPOKCH/IA ITMHKA C PACTBOPAMHU KHCIIOTH
IeJI0YEH, MPOBEICHUE OIBITOB,
WJUTFOCTPHUPYIOITUX MTPUMEPHI
OKHCJIUTENIbHO-BOCCTAHOBUTEILHBIXPEAKIIUNA
(ropeHue, peakiuy pa3ioKeHHs,
COCTMHECHUS ).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMBITHI, WILTIOCTPUPYIOIINE PUMEPHI
OKHCJIUTETbHO-BOCCTAHOBHUTEIIbHBIX
peakmuii (ropeHue, peakiuu

paznoKeHus, COeAMHEHNUS )

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY IS
cocTaBiieHus1 (POpPMyJT BEIIECTB, FIEKTPOHHOTO
OaylaHca peakiuid.

OnpenensaTh cTeNeHb OKUCIEHHSI aTOMOB
XUMHYECKHX 3JIEMEHTOB 110 (popMynam u
COCTaBJIATH (YOPMYJIIBI OMHAPHBIX COSTUHEHHN
10 CTETIEHU OKUCJICHUSI aTOMOB XMMUYECKUX
AJIEMEHTOB.

OnpenensaTe OKUCIUTEND U

BOCCTAHOBUTEIb. PaccTaBIATH
KOA((UIIUEHTHI B CXeMaX MPOCTHIX
OKHCIMTEITbHO-BOCCTAHOBUTEIBHBIX

peaKIuil METOIOM JIEKTPOHHOTO

OanaHca.

HabnromaTte XUMHUECKHE OTIBITHI TT0

TUTaHy, aHAJTM3UPOBATh U JIEJIaTHBBIBOJIBI.
Hcnone3osats UKT mns co3manns

MOJEJIEH, TOATOTOBKH MPE3eHTalUH,
JTOKJIaJIOB 110 TEME.

BeicTpanBaTh pa3BEpHYTHIC MTUCHMEHHBICH
YCTHBIE OTBETHI C OTOPO HAa HHPOPMAIUIO U3
y4eOHHKA U IPYTUX

HCTOYHHUKOB, B TOM YHCJIC HHTepHeTa

Wroro no pazneny 15
PesepBHOE Bpemst 3
OBUIEE YNCJIO YACOB 68

I10 [TIPOIT'PAMME
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9 KJIACC

HanmMmenoBanue
Ne KomanuectBo

/it pa3aesioB U TeM S
y4eOHOro npeamera

Copepxanue oOyueHus

OcHOBHEBIE BUABI ACATCIBHOCTU
oOyJaromuxcst

Pasjen 1. BemecTBO M XUMHYECKHE peaKIIUA

1.1 [ToBTOpEHUE N 5
yrayOneHne 3HAaHUHA
OCHOBHBIX Pa3/IeJiOB
Kypca 8 Kiracca

[Tepuonnueckuii 3axoH. [lepuoanueckas
CUCTECMA XUMHUUYCCKUX DJICMCHTOB

J.. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYCCKUX 3JICMCHTOB HepBI)IX TpéX
MIEPUOJIOB, Kallusl, KaJIbIUsI U UX COSTUHCHUN
B COOTBECTCTBHUU

C IIOJI0KEHHEM DJIEMEHTOB

B [lepnonnueckoii cucteMe u CTpOEHUEMHUX
aTOMOB.

CtpoeHue BeniecTna: BUIbl XUMHUECKONCBSI3H.

TuIbl KPUCTAININYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIIA
KPUCTAJJINYECKON PEIIETKU U BUAA
XUMUYECKOU CBSA3U.

Knaccuduxanus u HoMeHKIaTypa
HEOpPraHMYECKHX BEIIECTB. XUMHUUECKHE
CBOMCTBA BEIECTB, OTHOCSIIUXCS

K pa3JIMYHbIM KJIaCCaM HECOPTaHUYCCKUX
CoeI[I/IHeHI/II\/’I, TCHECTHUYCCKAs CBsA3b
HCOPraHNMYCCKHUX BCIICCTB.

XapakTepu30BaTb XUMUYECKUE JIEMEHTHI
NEPBBIX TPEX MEPUOJIOB, KAINS U KAIBLMINO UX
nosioxkenuto B [lepuognueckont cucreme /1. H.
Menneneena.

KnaccuduuupoBaTs 1 Ha3pIBaTh
HEOPraHUYECKHE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OnuceiBaTh 001IME XUMUYECKUE CBOMCTBA
BEILECTB Pa3/INYHBIX KJIACCOB,IIOATBEPKIATh
CBOMCTBA NMpUMEPaAMU MOJIEKYJISPHBIX
YpPaBHEHUN XUMUYECKUXPEAKLIHI.
OnpenensaTs BUJ XUMUYECKOM CBA3M UTUIL
KPHCTAJUIMYECKON PEMETKH BEIIECTBA.
[TporHo3upoBaTh CBOKMCTBA BEIIECTBB
3aBUCUMOCTH OT UX CTPOECHHUS.

BricTpanBath pa3BEpHYThIE MMCHEMEHHBIEU
YCTHBIE OTBETHI C ONTOPOI

Ha WHPOPMAIIHIO U3 yIeOHHUKA U

CIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
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Xumuueckuii sIkcnepumenm:
Jlemoncmpayuu:

03HAaKOMJICHHUE C MOJICTISIMU
KPUCTAIITUYECKUX PEHIETOK
HEOPraHMYECKUX BEUIECTB — METAIIJIOBU
HeMeTaJlIoB (rpaduTa v aiMasa),
CJIOKHBIX BEUIECTB (XJIOpUAa HaTPHsI)

HCIIOJIb30BaTh U3yYECHHBIN MOHATUIHHBIN
amnmnapar Kypca XuMuu

1.2

OCHOBHEIE
3aKOHOMEPHOCTH
XHUMHYECKHX
peakuuii

Knaccudukanus XUMHYECKUX PEaKIHIII0
pa3IMYHBIM NPU3HAKaM (II0 YUCITy HCOCTABY
YUYacCTBYIOUIMX B PEaKLH BELIECTB, IO
TeroBomMy 3¢ dexry,

110 U3MEHEHUIO CTENIEHEW OKUCIICHUs
XUMHUYECKHX 3JIEMEHTOB,

1o 00paTUMOCTH, 10 YYACTHIO
KaTaJm3aTopa). IK30- U
SHAOTEPMHUUECKUE PEAKIIIH,
TEPMOXUMHUYECKUE YPABHEHUS.

[ToHsiTHE O CKOPOCTH XUMUYECKON
peaxiuu. [Tousitue 06 0OpaTUMBIX

Y HEOOpATHMBIX XUMUYECKUX PEAKIIHSIX.
[ToHsITHE O TOMOT€HHBIX U TeTePOTreHHBIX
peakuusx. [Tonstue o katanuse.

[loHsATHE O XUMHUYECKOM PABHOBECHH.
@akTopsl, BIUSAIOIINAE HA CKOPOCTh
XMMUYECKON peakiuy U MOJI0KEHUE
XMMHYECKOTO PABHOBECHS.
OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE

PackpeiBaTh CMBICIT U3y4aeMBbIX IIOHATHH U
IIPUMEHSATD 3TU IIOHATHS IIPU OIIUCAHUUCBOMCTB
BEIIIECTB U UX MPEBPALICHUN.
KnaccuduuupoBaTh XUMUYECKHE PEAKIHU TIO
pa3IMYHBIM NPU3HAKAM. Y CTAHABJINBATh
3aBUCHMOCTb CKOPOCTUXUMHUYECKON pEAKIUN
OT Pa3JIUYHBIX (PaKTOPOB.

[Iporao3zupoBaTe BO3MOKHOCTH

IIPOTEKaHUS XUMUUECKUX IIPEBPALLCHUIB
pa3INYHBIX YCIOBUSX.

OnpenensaTe OKUCIUTEID U

BoccTaHoBuTesb B OBP.

CocTaBiATh AIEKTPOHHBIN OataHC

peakuu.

[Ipon3BOANTH BBIYHMCIICHHUS MO

XUMUYECKUM YPaBHEHUSM.

Y4acTBOBaTh B COBMECTHOM paboTeB

nape Win rpyIe.

BeicTpauBath pa3BEPHYTHIE IUCbMEHHBIE
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peaKIu, SJIEKTPOHHBIN OaJlaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHOM
peakiuu. CocraBneHue  ypaBHEHUH
OKHCJIUTEILHO-BOCCTAHOBUTEIIHLHEIX
peakiuii ¢ UCHOJB30BAaHUEM METOJa
3JIEKTPOHHOTO OajaHca.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

HccnenoBanne  3aBUCHMOCTH  CKOPOCTH
XMMHYECKOM pEaKIUuu OT  BO3ACHCTBUSA
paznuYHBIX (PaKTOPOB.

OMBITH, WILTIOCTPUPYIOIINE TPUMEPHI
OKHCIIMTEIILHO-BOCCTAHOBHUTEIIHFHEBIX

peakuuii (ropeHue, peakiuu

Pa3JIOKEHUs, COCTUHCHHS ).

Buviyucnenus:

KOJIMUECTBA BEIECTBA, 00bEMA U MaCChI
peareHToB WX MPOIYKTOB MO

YPaBHEHUSM XUMUYECKHUX PEAKITUN

Y YCTHBIE OTBETHI C OTIOPOU

Ha UH(GOPMAIHIO U3 YYeOHHUKA U CTIPAaBOYHBIX
MaTEpHaJIOB, IPaMOTHO MCIIOJIb30BaTh
V3yYCHHBI MOHSATUWHBIAANIIApAT Kypca
XUMHH

1.3

DIIEKTPOIUTHYECKAS
JTUCCOIUAITUSA.
XuMHyecKue
peakIu

B pacTBOpax

Teopust 3IEKTPOTUTHYECKOMN
JUCCOLMALIUU. DIEKTPOJIUTHI U
HEAJIEKTPONIUTHL. KaTHOHBI, aHMOHBI.
MexaHu3M IHCCOLMAIMH BEIECTB

C Pa3TUYHBIMH BUJIAMU XUMUYECKOM
cBs3u. Crenens qucconuanun. CUabHBICH
ci1a0ble 3JIEKTPOITUTHI.

Peakimu nonnoro ooMeHa. Y cioBus

PackpbIBaTh CMBICI U3y4aeMbIX TOHSATHI,a
TaK)K€ CMBICI TEOpUU

IEKTPOJIUTUYECKON TUCCOLUALINH.
OOBACHATH IPUYNHBI
3JIEKTPOIIPOBOIHOCTH BOJIHBIX PaCTBOPOB
BELIECTB, pPa3INyaTh CJ1a0ble U CUIIbHbIE
JJIEKTPOJIUTHI.

CocTaBisTh ypaBHEHUS AUCCOLUAIIUN
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MPOTEKaHUs PEaKIMii HOHHOTO 0OMEHa,
MIOJIHBIE U COKpaIIEHHbIC NOHHBIE YPaBHEHUS
peakuuii. CBOMCTBA KMCJIOT,0CHOBaHUMN U
CoJIeH B CBETE MpeACTaBICHUI 00
3IEKTPOJIUTUYECKOUTUCCOLUALINN.
KauectBenHble peakimuia noHsel. [lonstue o
ruaponuse conen. Xumuueckui
IKcnepumenm: /{[emoncmpayuu.
Hccnenosanue 351€KTpONPOBOTHOCTH
pPacTBOPOB BEIIECTB, MPOIECCca
JHUCCOLMAIIAY KHCIOT, IeI04Yci

1 coJiel (BO3MOKHO MCTIOJIb30BaHUE

BHJICOMATEPHUAIIOB).

OmbITEl,  WUIIOCTPUPYIOIIHWE  HPU3HAKH
MPOTEKaHUs peakluil HOHHOro oOMeHa
(oOpazoBaHMe oOcajika, BbLIEJICHHE Tras3a,

oOpa3zoBaHUE BOJIBI).

Pacnio3naBanue HeOpraHUYECKUX BEIIECTB
C TIOMOIIIBIO0 KAYeCTBEHHBIXPEAKIINI Ha
VOHBI.

Jlabopamopnwiii onvim:

N3ydeHnne nmpu3HaKOB MPOTEKAHUS PEAKIIHH
HWOHHOTO 0OMEHa B pacTBOpax
ANEKTPOJIUTOB (¢ 0Opa30BaHUEM OCAJIKA,
BBIJIETIEHUEM ra3a, 00pa30BaHUEM BO/IbI).
Ilpaxmuueckas paboma:

KHCJIOT, IIEJIOUEH B COJICH, ITOJIHBIC U
COKpaIIEHHBIC HOHHBIC YPABHCHHUS
XUMHUYECKHUX peaKkluii MOHHOTO 0OMEeHa,
KpaTKHEe MOHHBIC YPaBHEHUS MTPOCTHIX
peaKkuuii TUIPOJIN3a COJEH.
XapakTepHu30BaTh 001IUE XUMUYECKUE
CBOICTBA BEILIECTB PA3INYHBIX KIACCOBHA
OCHOBE TEOPHUH IEKTPOIUTUIECKON
JMCCOLMALIMNI; TIOJITBEPAKAATh CBOMCTBA
IpUMepaMu MOJIEKYJISPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIUH.

PemaTh skcniepuMeHTaIbHbIC 33JaUUII0
TEeME.

[TnanupoBath u OCYILECTBIISAThHA
MPAKTHKE XUMUICCKUE

HKCIIEPUMEHTHI, IPOBOJAUTH HAOIIOICHUS, IEIaTh
BBIBOJIBI IO pe3yJIbTaTaM

9KCIIEPUMEHTA MPH MPOBEACHUN
71a060paTOPHBIX OMBITOB U MPAKTUYECKUXPAOOT.
CrnenmoBath mpaBuiamM 0€30macHOM pabOTHI B
nabopaTopuu MpH UCIIOTH30BAHUH
XUMHUYECKOH MOCYIbI HOOOPYIOBAHUSI.
[TpoBOAUTH BHIYUCICHUS IO XUMUYECKUM
YpaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemienue skcnepruMeHTaIbHBIX3a/1a4
10 TEME.

Buviuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX pEaKLIUn

B [1ape WJIN TPYIIIIE.
BricTpanBath pa3BEpHYTHIE TMCHMEHHBICH
YCTHBIE€ OTBETHI C OIIOPOU

Ha UH(OpMAIHIO U3 YUeOHUKA U IPYTUX
UCTOYHUKOB MH()OPMAIMH, B TOM YHUCIIE

HNuTepuera

Hroro no pazneny

17

Paznen 2. HeMerasuibl ¥ X COeAMHEHUS

2.1 Oo0mmas 4
XapaKTePUCTHUKA
XUMHYECKHX
anmemeHToB VIIA-
TPYIIIIBL.
TI"anorensr

OO01as XxapakTepUCTHUKAa rajJoreHoB.
Oco0eHHOCTH CTPOEHUS AaTOMOB,
XapaKTepHbIE CTENICHN OKUCIICHHUS.
Crtpoenue u pu3nUecKue CBONCTBA
MPOCTHIX BEIIECTB — raJIOTCHOB.
XuMUYecKue CBOWCTBA HAa MpUMEpe XJIopa
(B3auMOJIeCTBHE C METaJIJIaMU,
HEMeTaJlJlaMy, IIeJI0YaMHu).
XnopoBoaopoa. CoJisiHast KUCIOTA,
XMMHUYECKHE CBOMCTBA, MOJIy4YCHHE,
npuMeHeHue. [leiicTBue xiopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M YEJIOBEKaA.
Baxueiime XJ0puabl 1 UX HAX0XK/ICHHUEB
MIpUpPO/IE.

Xumuueckuii 3kcnepumenm:
Jlemoncmpayuu:

OnbITel, OTpaxkaromue pu3ndeckKue u

XHUMHYCECKHE CBOMCTBA TaJIOTCHOB U UX

CO€IUHEHUN (B03MO)I(HO HUCITIOJIB30BaAHHEC

OOBsICHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAJIIOB U UX
COCI[I/IHGHI/Iﬁ B IIpCAcCiIax MaJIbIX MIEPHUOOOB U
riaaBHbIX oArpynn Ilepronuueckoi cucTemMbl
XUMHUYECKUXDIIEMEHTOB C YUETOM CTPOCHUSA
UX aTOMOB.

XapakTepu3oBath GU3NUECKHE U XUMHUECKHE
CBOICTBA ITPOCTHIX BELIECTBIAJIOT€HOB (Ha
npuMepe XJopa) u

CJIOKHBIX BEIIECTB (XJIOPOBOIOPO/IA,
XJIOpHJIa HATPHsl), CIIOCOOBI UX TOTYYCHHUS,
PUMEHEHUE U 3HAaYCHHEB MTPUPOJIE U

JKU3HH YEJIOBEKA.

OnpenensiTh XJIOPUI-MOHBI B paCTBOPE.
HJ'IaHI/IpOBaTI) 1 OCYHICCTBIIATbHA

MPaKTUKE XUMHUECKUE

9KCIIEPUMEHTHI, POBOJUTH HAOIIOICHNUS,
ACJIaTb BBIBOJBI 11O PE3YyJIbTaTaM

34



BHJIEOMATEPHUATIOB).

O3HakoMJIeHHE ¢ 00pa3liaMu XJIOPHI0B
(rajmoreHuzoB).

Jlabopamopuwiii onvim:

N3yuenune CBOMCTB COISAHON KHCIIOTHI.
[IpoBenenne Ka4eCTBEHHBIX PEaKIUil Ha
XJIOPU-HUOHBI.

Ipaxmuueckas paboma

Ne 2: TlosrydeHne CONMTHOM KUCIIOTHI,
HU3y4YCHHE €€ CBOMCTB.

Buiuucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEAaKLUH, €CIIH

OJIMH W3 PEareHTOB JIaH B U30BITKE

9KCIEPUMEHTA IIPU IPOBEICHUH
71a00paTOPHBIX OMBITOB M MPAKTUYECKUXPAOOT.
CrneoBath nmpaBmiiaMm 0€30MacHOM

paboTsl B 1abopaTopun

TIPY UCTIOJTF30BAHUN XUMHUECKOM

MOCY/Bl 1 000PYTOBaHUS.

BricTpanBathk pa3BEpHYThIE TMCHMEHHBIEH
YCTHBIE€ OTBETHI C OIIOPOU

Ha MH(pOpMAIHIO U3 yUeOHUKA U CIIPaBOYHBIX
MaTepUajoB, IPaMOTHO UCIIOJIb30BaTh
W3Y4YECHHBIA TOHATUNHBIN

amnmapar Kypca XUMHU

2.2

OO61mas
XapaKTepUCTUKA
XUMUYECKHUX
3JIEMEHTOB
VIA-rpynnsi. Cepan
€€ COeIMHEHHUS

OO01mas xapakTepucTrka 3eMeHToB VIA-
rpymibl. OcOOEHHOCTH CTPOCHUSATOMOB,
XapaKTepHbIC CTECIICHU

OKUCJICHHUS.

CrtpoeHue u pu3ndecKue CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPO/Ia U CePhl. AJIIOTPOITHBIE
MOAU(UKAIIUN KHCIIOPOAan Cepbl. XUMHUYECKUE
CBOICTBA CEPHI.

CepoBogopo1, cTpoeHHEe, PU3NICCKUE U
XHUMUYECKHE CBOWCTBA.

OxcubI cephl Kak MPEeACTaBUTEIN
KHCITIOTHBIX OKCHJIOB.

CepHas kucnora, Gu3n4ecKue u

XUMHYECKHE CBOMCTBA (00IIHe KaK

OOBsACHATH 00IIHME 3aKOHOMEPHOCTHB
U3MEHEHUH CBOWCTB 3JIEMEHTOB
VIA-Tpynnsl ¥ uX COEAMHEHUN C YUETOM
CTPOEHHS UX aTOMOB.

XapakTepHu30BaTh PU3NUECKUE U
XMMHUYECKHE CBOMCTBA MPOCTOIO BEIECTBA
cepbl U e€ coeTMHeHUH (cepoBOI0poIa,
OKCHJIOB CE€PBI, CEPHOMKHUCIIOTHI, CYITh(}aTOB),
crocoOBI UX MOTyYSHUS, TIPUMEHEHUE U
3HAYEHUE

B IIPUPOJIE U JKU3HU yenoBeka. Onpenessrs
HaJn4yue cyab(haT-mOHOBB PACTBOPE.
OOBACHATH CYHIHOCTb IKOJIOTUYECKUX
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MPEACTAaBUTENS KIJIACCA KUCIOT U
cneunpuyeckre). XuMHUECKUE PEaKIINY,
JieKalue B OCHOBE MPOMBIIIIEHHOTO criocoba
IIOJIy4E€HUS] CEPHOU KUCIIOTHI.
IIpumenenne. Conu cepHON KUCIIOTHI,
KaueCTBEHHAs peaklys Ha cylb(aT-uoH.
HaxoxzaeHue cepbl U €€ COeIMHEHUI B
npupoje. XMMUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpeibl COETUHEHUSIMHU
cepbl (KUCIOTHBIE JOXKAU, 3arPsI3HEHUE
BO3/yXa U BOJOEMOB), CIIOCOOBI €T0
MPEAOTBPALLECHHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3nakomiieHHe ¢ 0Opa3amMmu cepsl U eé
COEJIMHEHUSIMH (BO3MOXHO UCIIOJIb30BaHUE
BUJICOMATEPHUAIOB).

Hab6mronenue nporecca oOyriimBaHus
caxapa IoJ 1eiCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.
Jlabopamopuwsie onvimoi: 3yuenue
XUMHYECKHUX CBOMCTBpa30aBICHHON
CEpPHOM KHCIIOTHI.

[IpoBeneHne KaueCTBEHHOM peakliuy Ha
cynbaT-uoH U HaOII0eHIe TPU3HaKa e
MPOTEKAHUS

po0JIeM, CBA3aHHBIX C TIEPEPadOTKOM
COCAMHEHUH CEPBI.

[TmanupoBaTh ¥ OCYIIECTBIATHHA
MPAKTHKE XUMUYIECKUE

OKCIICPUMCHTEI, IPOBOAUTDH Ha6J'IIOI[eHI/I}I,,[[eJ'IaTL

BBIBOJIBI 10 pe3yJIbTaTaM

SKCTIEPUMEHTA.

CrnenoBath npaBuiiaMm 6€30MacHOM

paboTHI B TaOOpaTOpUu

MIPU UCTIOIb30BAHUH XUMUYECKON

MOCY/ABl 1 000PYJOBaHUS.

[Ipon3BOANTH BBIYHMCIICHHUS MO
XUMUYECKUM YPaBHEHUSIM.

Hcnonk30BaTh pH BEIOTHEHUH Y4€OHBIX
3aJlaHui TeKCThl y4eOHHKa, CIIPaBOYHbIC
martepuansl (I[lepuoguyeckyto cucremy
xumuuecknxaneMeHToB /. 1. MeHneneena,
Ta0IUITyPACTBOPUMOCTH KUCJIOT, OCHOBAHUH 1
COJIEH B BOJIE, MIEKTPOXUMUYECKUN P
HANPSDKEHUH METAIJIOB).

Hcrnonp30BaTh NP BBITIOJHEHUH YYEOHBIX
3aJlaHUI U B IPOLIECCE UCCIIEN0BATENIbCKOM
JI€ATEIIbHOCTH HAyYHO-TIOMYJISIPHYIO
JTUTEPATYPY XUMUYECKOTO COJICPHKAHUS,
CIIPaBOYHbIE

MaTepHuasl, pecypcsl HTEpHETa
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2.3

O61mmas
XapaKTepUCTUKA
XUMHYECKHIX
3JIEMEHTOB
VA-rpynmsl.

A3or, dhocdop u ux
COCIMHEHUS

OO6m1as XxapakTepucTrKa 3JIEMEHTOB V A-
rpymisl. OcoO0EHHOCTH CTPOSHUSATOMOB,
XapaKTEpHbIE CTENIEHU

OKHCIICHHMS.

A30T, pacupocTpaHeHue B IPUPOJE,
¢bu3nvecKkre 1 XMMUYEeCKHEe CBOICTRA.
Kpyrosopot azota B npupoe.

AmMuax, ero Gpu3nYecKrue 1 XuMHYeCKue
CBOWCTBA, OJyYEHNE U TPUMEHEHHE.
Conu aMMOHMS, UX (HUZNIECKHE U
XMUMHYECKHE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHas peakiysi Ha HOHbBI
aMMOHHUS.

A30THas KUCIIOTa, €€ MOJIyYeHHE,
¢bu3nvecKne 1 XUMUYECKHE CBOHCTBA
(oOmue Kak MmpeacTaBUTENs Kiacca

KHCIIOT U cnenduueckue). McnonpzoBanue

HUTPATOB U COJICH aMMOHHS B Ka4eCTBE
MUHEpaIbHBIX YA00peHnid. XuMudyeckoe
3arpsi3HEHUE OKPYKAFOIIEH CpeIbl
COCJIMHEHUSIMH a30Ta (KUCIOTHBIE T0KIH,

3arpsi3HEHUEBO3/1YyXa, TOUBHI U BOJOEMOB).

docdop, amoTporHbIe MO IUDUKAIIH
dhocdopa, puznueckre 1 XUMUUYECKHEC
corictBa. Okeua dochopa (V) u
dhocdhopnas kucnoTa, puznyeckue u

OOBSACHATH 00IIIHE 3aKOHOMEPHOCTHB
U3MEHEHUU CBOMCTB AJIEMEHTOB

V A-Tpynibl ¥ UX COEIMHEHUH ¢ y4ETOM
CTPOCHUS X aTOMOB.

XapakTepu3oBath (GU3NUECKHE U XUMHUECKUE
CBOMCTBA MIPOCTHIX BelecTBa3oTa u Gocdopa u
WX COCIMHECHMNI (aMMHaKa, CoJiel aMMOHHUS,
a30THOM

KHCJIOTHI, HUTPATOB, okcuaa ¢ochopa (V)u
dbochopHOoii KHCIOTHI, PocdaToB), CIOCOOBI UX
MOJTyYeHUs], MPUMEHEHUE U 3HaUCHUE B TIPUPOIE
U JKU3HM YyesioBeka. OnpenensiTh HOHbl aMMOHUS
u GocdaT- HOHBI B pacTBOpE.

OOBSICHATH  CYIIHOCTb  DKOJOTUYECKUX
npoOieM, CBS3aHHBIX C HAaXOXKICHUEM
coenuHeHul azora u Gochopa

B OKpY’Karouien cpese.

[InanupoBaTh U OCYLIECTBIATEHA

MPAKTUKE XUMUYIECKUE

9KCIIEPUMEHTHI, POBOIUTH HAOIIOACHHUS, IETaTh
BBIBO/IBI 11O PE3YJIbTaTaM

OKCIIEPUMEHTA TIPH MTPOBEICHUHN

71a00PaTOPHBIX OMBITOB M MPAKTUUECKOM
paboTHI.

CrnenoBath npaBuiam 6e30macHON

paboTHI B 1Tab0OpaTopuun
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XMMHUYECKUE CBOWCTBA, TOJTydECHHE.
Hcnonb3oBanue pocdaToB B KauecTse
MUHEPAJIbHBIX YI00OpEHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakoMJIeHHE C PU3NIECKUMHU

cBolcTBaMH a30T1a, pochopa

U UX COEJIMHEHUH (BO3MOKHO MCIIOJIb30BaHUE
BUJeoMaTepuanoB). O3HaKOMIIEHHUE C
oOpa3amMu a30THBIX HPOoCchHOpHBIX
yInoOpeHuit.

[Tonmyuenue, coObupanue, pacrio3HaBaHUEH
HW3YyYECHHUE CBOKMCTB aMMHAKA.
B3anmopeiictBue KOHLIEHTPUPOBAHHOU
AQ30THOM KHCJIOTBI C MeIbl0 (BO3MOXHO
WCIIOJIb30BaHUE BUIEOMATEPUATIOB).
Jlabopamopnwsie onvimsi: [IpoBeneHune
KaueCTBEHHBIX PeaKlUiiHa MOH aMMOHUS U
dhocdar-noH, 1 U3yuyeHHUEe MPU3HAKOB UX
npotekanus./Ipakmuueckas paboma

Ne 3: TlonydeHue ammuaka, U3y4eHHEETO
CBOMCTB.

Bviuucnenus:

10 YPaBHEHUSM XMMHUYECKHUX peaKIui

P UCTIOJIb30BAHUH XUMHYECKOMN

HOCY/Ibl M1 000PYIOBAHMS.

[Ipon3BOIUTH BBIYHCICHHUS TIO
XUMHUYECKHM YPaBHEHUSIM.

Hcnonp30BaTh NpH BHITOTHEHUH YUSOHBIX
3aJlaHHid TEKCTHI y9eOHHKa, CIIPaBOYHBIC
MaTepHabl (IEPUOUUECKYIO CUCTEMY
xumudeckuxanemenToB /1. 1. Menneneena,
TaOIUIypacCTBOPUMOCTH KHUCIIOT, OCHOBAaHHH 1
coJiell B BOJie, SIEKTPOXUMHUYECKHHN Psijt
HaNpsHKEHUN METAJIOB)
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O61mmas
XapaKTEepUCTHKA
XUMHUYECKHUX
3JIEMEHTOB
IVA-rpynns.
Yraepon u
KPEMHHM, U UX
COCIMHECHUS

O61as xapakrepucTuka 3aeMeHToB [V A-
rpynmbl. OcCOOEHHOCTH CTPOCHHUSIATOMOB,
XapaKTepHbIE CTENIEHU

OKHCJICHHUS.

Yriepon, auioTpoHbIE MOAU(PUKAIINH,
pacnpocTpaHeHue B mpupoje, PU3nIecKue u
XUMHUYECKHE CBOICTBA.

Ancop6uus. Kpyrosopot yriiepoaan
MIPUPOJIE.

Oxcunsl yriiepona, ux GU3NIECKUe u
XUMHUYECKHE CBOMCTBA, IEUCTBUE

Ha KUBBIC OPTAHU3MBI, TIOJTYICHHE U
MPUMEHEHHE. DKOJIOTHIECKUE TTPOOIEMBI,
cBsi3aHHBIE ¢ OKcuaoM yriepona (1V),
TUTIOTE3a rI100aTbHOTOMOTETUICHHS
KJIUMaTa, MapHUKOBBINA 3 PEKT.
YronbHast KHCIIOTa U €€ COJH, UX
(u3HYeCKre ¥ XUMUYCCKHE CBOMCTBA,
MOJIyYEHHUE U IPUMEHEHHE.
KauecTBenHnas peakiusi Ha KapOOHAT-HOHBI.
HcnonpzoBanue kapOOHATOB

B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH U
CEJIbCKOM XO3STHCTBE.

[lepBoHaYanbHbIC TOHITHS

00 OpraHMYEeCKUX BEIECTBAX KaK

0 COCIMHEHUSX yriepoaa (MeTaH, 3TaH,

OOBSACHATH 00IIIHE 3aKOHOMEPHOCTHB
M3MEHEHUU CBOMCTB AJIEMEHTOB

IV A-rpynmnsl v uX COEIMHEHU C YUETOM
CTPOEHHMSI X ATOMOB.

XapakTepu3oBaTh (HU3NUECKHE U XUMHUECKUE
CBOMCTBA MIPOCTHIX BEIIECTBYTIIEPOIA U
KPEMHUS ¥ UX COCUHEHHI (OKCUIOB yIiiepoa,
YrOJIbHOM KUCIIOTHI, KapOOHATOB, OKCH/A
KpEeMHUS,

KPEMHUEBOU KHCIIOTHI, CHITUKATOB), CIIOCOOBI
WX MTOJIYYCHUs, IPUMCHEHNE N3HAUCHHC B
IpUPOJIC U KU3HU ueroBeka. OOBACHATh
MPUYUHHO-CJIEICTBEHHYIO CBSI3b: CTPOCHHUE
BEIL[ECTBA — CBOMCTBA

— TPUMEHEHHE — Ha IpUMepax COeTUHEHUI
yraepoa u kpemuusi. OnpenesnsTe KapOoHaT- U
CUJIMKAT-UOHBIB PACTBOPE.

OOBSICHATH CYIIHOCTH SKOJIOTHUYECKHUX
po0JieM, CBA3aHHBIX C HAX0XKIEHUEM
YTJIEKHUCIIOTO Ta3a B OKpYKarole cpee.
[TonTBepxaaTh OCOOEHHOCTH COCTaBa
OpPTaHMYECKHX BEIIECTB MPUMEPAMU MPOCTHIX
COoeMHeHUN (MeTaH, 9TaH, TUJICH, alleTUJICH,
ATaHOJI, TJIULIEPUH, YKCYCHAsI KUCIIOTA),
B3aMMOCBSI3b

HEOpPraHMYECKUX COEIMHEHUH yriepoa u
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STHUJIEH, alleTUJICH, ATAHOJ, TIIUIEPUH,
YKCYCHast KHCJIOTa).

[IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB
(yrousib, mpuUpOHBINA Ta3, He(Th), TPOLYKTHI UX
nepepadoTku (O€H3MH), UX POJIb B OBITY U
MIPOMBIIIJICHHOCTH.

[TonsiTre 0 OMOIOTUYECKU BaXHBIX BEIIECTBAX:
XKHpax, 0enKax, yriaeBoJax —M X POJIH B KU3HH
YesoBeKa.

MatepuanabHO€ €IMHCTBO OPTaHUYECKUXH
HEOPTaHUYECKUX COCTUHCHUN.

Kpemuuii, ero puznyeckre u XuMHU4eCcKue
CBOICTBa, OJyYeHNE UTTPUMEHEHUE.
Coenunenns kpeMHHsIB mpupoe. Oorme
MIpeICTaBICHUS

06 okcuze kpemuus (IV) u kpeMHHEBOI
KHCJIOTE.

CunuKaTel, MX UCIIOIB30BAHKE B OBITY,
MeAMIIMHE, TPOMBIIIIEHHOCTH.

Baxueiime cTpouTenbHble MaTepUaIb:
KepaMHKa, CTEKJIO, IIEMEHT, OETOH,
x)ene300eToH. [Ipobiemsl 6e30macHOTo
WCTIOJIb30BAaHUS CTPOUTEILHBIX MAaTEPUAJIOB B
IIOBCETHEBHOU KU3HM.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mozenu KpucTaJuIndeCcKUX peIéToK

OpPTraHNYECKHX BEIICCTB.
OnwuceIBaTh posib OEITKOB, KUPOB U YTIIEBOAOB B
(YHKIMOHUPOBAHUH KUBBIXOPTaHU3MOB,
COCTaB MPUPOTHBIX HCTOYHUKOB
YTJI€BOAOPOAOB, X POJIb

B OBITY ¥ IPOMBIIIIIEHHOCTH.

[TpoBOIUTH BEIYHUCICHHS IO YPaBHEHUSIM
XMMHYECKHUX PEAKIUH.

[TnanupoBaTh 1 OCYIIECTBIATHHA

NPaKTUKE XUMUIECKHE

9KCHEPUMEHTBHI, IPOBOIUTH HAOIOICHUS, AETIaTh
BBIBOJIBI 110 PE3yIbTaTaM

HKCIIEPUMEHTA TP MPOBECHUN

71a00paTOPHBIX OMBITOB M MIPAKTUYECKUXPAOOT.
CrnenmoBath nmpaBuiiaM 0€30MacHOM

paboThl B TabopaTopuu

IPY UCTIOJIb30BAHUN XUMHUECKOM

HOCY/Ibl 1 000PYIOBaHMUS.

HMcronb30BaTh MPH BBHITIOJTHEHUN YIEOHBIX
3aJIlaHU TEKCTHI y4eOHHKa, CIIPaBOYHBIE
matepuaisl (Ilepuoguueckyro cucremy
xumuueckuxainemeHToB /. 1. MeHnieneena,
TaOJIUIypaCTBOPUMOCTH KHCIIOT, OCHOBAaHUH 1
COJIEH B BOJIE, DIIEKTPOXUMUYECKUAN P
HaNpsHKEHUH METaJlIoB)
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anmasa, rpadura, Qymiepena.
O3HaKOMIJIEHHE C TPOIECCOM aICOPOIIHH
pacTBOPEHHBIX BEIECTB
AKTUBHUPOBAHHBIM YTIIEM U YCTPOHCTBOM
MIPOTHUBOTA3a.

O3HaKOMJIEHHE C MPOAYKIUEH
CUJIMKATHON TPOMBIIIIEHHOCTH
(Buneomatepuainsl: cuukaTHas
IIPOMBIIIJIEHHOCTB ).

Monenu MOJIEKYIl OPTaHUYECKUX
BEIIECTB.

Jlabopamopnwiii onvim:

[Tonmyuenue, cobupanue, pacrno3HaBaHUEH
M3Yy4YEeHHE CBOMCTB YTIEKUCIIOTO Trasa.
[TpoBeneHne Ka4eCTBEHHBIX PEaKIHiTHA
KapOOHAT M CUJIMKAT-HOHBI U U3Y4YCHUE
MIPU3HAKOB UX MPOTeKaHus. [ [pakmuueckue
pabompi:

Ne 4. TlonyueHue yriekucioro rasa,
W3Y4YEHHE €r0 CBOUCTB.

Ne 5. Pemienue akcniepruMeHTaIbHBIX 33724 110
TeMe «BaxxHeilme HeMeTamblu uX
COEJIMHEHUS

Buiyucnenus:

10 YPaBHEHUSM XUMHYECKHUX pEaKIIUi

Uroro no pazneny

25
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Pasznea 3. Mera/uibl M MX COCAMHEHU A

3.1

OO01ue cBO¥icTBa
METAJIJIOB

4

OO1as XapakTepuCTUKa XUMHUECKUX
3JIEMEHTOB — METAJJIOB HA OCHOBaHUU MX
nosnoxenus B [lepuoguueckoii cucreme
XUMHYECKHX 3JICMEHTOB

J.1. MenneneeBa 1 CTpOEHUsI aTOMOB.
Crpoenue MeTtaiioB. MeTaiandeckast CBsi3b
U MeTaJTnuecKas

KPUCTaJUINYECKAas! PELIETKA.
DNEKTPOXUMHUECKUH sl HAPSHKEHUN
MeTa/uI0B. PU3nYecKue 1 XUMUUYECKUE
cBoiicTBa MeTaioB. O0mIe crocoOsl
nojy4eHus: metauioB. [lonarue

0 KOPPO3UH METAJJIOB, OCHOBHbIE
CIOCOOBI 3aIUTHI UX OT KOPPO3HUHU.
CrmuiaBsl (CTalb, 9yT'YH, JOPATFOMUAHUMN,
OpOH32a) M UX MPUMEHEHHE B OBITY U
IPOMBIIIJICHHOCTH.

Xumuueckuii Ixcnepumenm:
Jlemoncmpayuu:

OO6pa31pl MeTaJJIoB U cIu1aBoB. M3yueHune
pe3ynbTaTOB KOPPO3UU METAIUIOB
(BO3MOHO MCTIOJIb30BaHUE
BUJIEOMATEPHAJIOB).

Jlabopamopnvie onvimul:
O3zHakoMJIeHHE ¢ 00pa3liaMu METaJJIOB U

CIINIaBOB, UX (1)I/I3I/I‘IGCKI/IMI/I CBOMCTBaMH.

PackpbIBaTh CMBICIT H3y4aeMbIX OHATUNA U
IMPUMCHATH 3THU NOHATUS IIPU ONMCAHUHUCBOUCTB
BEIIIECTB U UX MPEBPAIICHUMN.

OOBSICHITH O0IIHME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB- METAJIOB
U UX COEUHEHUH C Y4ETOMCTPOCHUS UX
aTOMOB.

XapakTepu30BaTh CTPOCHHE METAILIOB,
obmue puznyeckre U XUMUIECKUE CBOMCTBA
METaJIJIOB.

XapakTepu3oBaTh 00IIHE CTIOCOObI
MOJIy4YEHUS] METAIIJIOB.

OnuceIBaTh CIIOCOOBI 3aIUTHI METATNIOBOT
KOPpO3UH.

CnepnoBatb mpaBuiiaM 0€30MacHON paboThI B
nabopaTopuu MPH UCIIOTH30BAHUH
XUMHYECKOH MOCYIbI HOOOPYIOBaHHUS.
[Tpou3BOANTH BHIYUCICHUS

IO YpaBHCHUAM XUMHUYCCKUX peaKuHﬁ,ecnn
OJIMH U3 PEareHTOB COACPKUT MPUMECH.
YyacTBOBaTh B COBMECTHOM pabOTEB

nape Wid rpyrie.

Hcnonbs30BaTh MpH BBIOJIHEHUU

y4eOHBIX 3a/1aHUI TEKCTHl y4eOHMKa,
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Buviuucnenus:
M0 YPaBHEHUSAM XUMHUYECKUX PEaKIINil,eciin
OJINH U3 PEareHTOB COACPKUT IPUMECH

cnpaBoyHble MaTepualsl (Ilepuonnyeckyro
CHUCTEMY XUMHUYECKUX3JIeMeHTOB /[[. 1.
Menneneesa, Ta0IUIlypacTBOPUMOCTH KUCIIOT,
OCHOBAHMIT U COJICH B BOJIE,
AIEKTPOXUMHUYECKUM PsIJT

HaANPSDKEHUH METaJIOB)

3.2

Baxueiimnine
METaJUIbI U X
COCIUHEHUA

16

[Ilenounble METAIIIBI: MTOJIOKEHUE

B llepuoanueckoili cucremMe XHUMHUYECKHX
anemenToB /.M. MeHnneneeBa, CTpoeHuE HX
aTOMOB, HAXOXJICHUE B IPUPO/IE.

®dusnueckue U XUMHYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kayus ). OKCUIBIN
TUAPOKCH]IBI HATPUS U KaJTHSI.

[IpumeHeHre MEeNT0UYHbIX METAIIJIOB U UX
COEIUHEHUN.

[[lemouHO3eMeNbHBIE METAIbl MarHu H
KaJIbLMK: 1mojoxxeHue B Ilepuonnueckoin
CHCTEME XUMHMYCCKUX DJICMEHTOB

J.N. MeHnneneeBa, CTpOCHUE UX aTOMOB,
HaxoXKJeHue B npupoje. Puznueckue u
XAUMHYECKHE CBOMCTBA MarHus u

KaJbpliusg. Baxkaene coeTuHeHN

KaJIbIHsl (OKCHT, THIIPOKCHU/I, COJIH).
JKECTKOCTh BOJIBI M CLIOCOOBI €€

YCTpaHEHHS.

AITOMUHHI; TTIOJIOKCHHUE

B [leproanueckoit cucTeMe XUMHUYECKUX

OOBsICHATH 001IME 3aKOHOMEPHOCTHB
U3MEHEHUH CBOUCTB 3JI€MEHTOB-

METAJUIOB U X COCIMHEHHI B IPYIIIIAXC
y4€TOM CTPOEHUS MX aTOMOB.
XapakTepu30BaTh PU3NUECKUE U XUMHUECKHUE
CBOWMCTBA IMPOCTHIX BEIIECTBMETAIIIOB U UX
COEIMHEHUH (OKCUIOB, TUIPOKCUIIOB, COJIEH),
CHIOCOOBI UX MOTyYCHHS, IPUMEHEHNE
3HaYCHHE

B IIPUPOJIE U J)KU3HU YeJIOBEKa. Y CTaHABIUBATb
NPUYIHHHO- CJICZICTBEHHYIO CBSI3b: CTPOCHUE
BEIIeCTBAa — CBOICTBa — NPUMEHEHUE —Ha
pUMepax N3ydaeMbIX BEUIECTB.
Pacrnio3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peaKIuii MOHBI METAJUIOB: MarHUs,

KaJIbIIMs, ATIOMHHUSL, IUHKA, xene3a (11)u
xenesa (I1), mean (11).

JlokasbIiBaTh aM()OTEpHBII XapakTep

OKCHJIOB U TUPOKCHJIOB aJTFOMHHUS U

LIUHKA.
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sanemenToB J[.W1. MenneneeBa, ctpoeHreaToma,
HAaXO0/ICHUE B IPUPOJIE.

DuU3NYECKUE U XUMUYECKHE CBOMCTBA
anroMuHus. AM(OTEpHBIE CBOWCTBA OKCUAA

Y THAPOKCH]IA ATFOMUHMUS.

Kenezo: nonoxxenue B [leprnoguueckoit
CHCTEME XUMUYECKHX JJIEMEHTOB

.. Menneneesa, CTpOEHUE aTOMA,
HaxoXJeHue B npupoje. Puznueckue u
XHMHYECKHE CBOMCTBA kene3a. OKCUIbI,
runpokcusl u cou xenesa (1) u xxenesa(lll),
MX COCTaB, CBOMCTBA U MOJyYEHUE.
Xumuueckuii Ikcnepumenm: /{emoncmpayuu:
OcoOeHHOCTH  B3aMMOJCHMCTBUS  OKCHJIA
KaJIblIUsl W HATpusi C BOJAOW (BO3MOXKHO
HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB).
OkpaiMBaHue MIaMeHd HOHAMU HATPUS,KaJIHsI
Y KaJIbLiUs (BO3MOXKHO UCIIOJIb30BaHUE
BUJIcoMaTepuasioB) VMccnenoBanue cBOMCTB
s)kéctkoi Bogpl. [Iponiecc ropenus xenesa B
KHUCIIOpOJi€ (BO3MOXKHO UCTIOIb30BAHUE
BUJICOMATEPHAIIOB).

Jlabopamopnvie onvimul:

[IpoBegeHne KavyeCTBEHHBIX PEAKLUN Ha
HMOHBI (MarHus, KaJbIUs, ATFOMUAHUSA,

[TnanupoBaTh U OCYHIECTBIATHHA

MPAKTUKE XUMUYECKUE

AKCIIEPUMEHTHI, IPOBOAUTH HAOIIOJCHUSI, IEaTh
BBIBO/JIBI 110 PE3YJIbTaTaM

HKCIIEPUMEHTA TIPH MPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTHIECKUXPAOOT.
CrnemoBath nmpaBmiiaM 0€30MacHOM

paboTHI B 1aOOpaTOpUHU

MIPH UCTIOTB30BAHUN XUMHYECKON

HOCY/Ibl 1 000PYIOBaHMUS.

[Tpou3BOANTH BBIYUCIECHUS IO

XUMHUYECKHM yPaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM pabOTEB

nape Wid rpyrrme.

BricTpanBaTh pa3BEpHYTHIEC MUCHMEHHBICU
YCTHBIE€ OTBETHI C OIIOPOU

Ha MHPOPMAIUIO U3 y4eOHMKA U CIIPaBOYHBIX
MaTEepHUaIoB, TPAMOTHO UCIIOIB30BATh
M3y4YCHHBIN MOHATUHHBIRAINIIAPAT Kypca
XUMUH
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uHKa, xenesa (1) u xxemnesa (111), meau(ll),
OITHUCAHUE MPU3HAKOB MX

MPOTEKAHUS.
HccnenoBanue am(poTEpHBIX CBOMCTB
TUAPOKCH/IA aTIOMUHUS U TUIPOKCUIA
[IMHKA.

Ipaxmuuyeckue pabomul:

Ne 6. XKEcTtkocTh BOABI U METOILI €€
YCTpaHEHHMUS.

Ne 7. PemieHne skcriepuMeHTaIbHBIX 337134 110
TeMme «BajkHeHIe MeTalibl HUX
COCTUHCHUS.

Buiuucnenus:

110 YPaBHEHUSM XUMHUYECKUX PEAKIU, €ClIn
OJIVH U3 PEareHTOB JIaH B U30BITKEHIIN
COJICPKUT TIPUMECH;

MAacCOBOM J0JIM BBIXO/a MPOIYKTa

peakiumn

Hroro no pazaeny

20

Pazjien 4. Xumus U OKpyKaomas cpeaa

4.1

XUMHS U
OKpy>Karolas cpena

3

BemecTBa u Matepualibl B IOBCEIHEBHOMKU3HU
yesnoBeKa. be3onacHoe UCT0JIb30BaHUE BEILECTB
1 XUMUYECKUX peakiuii B ObiTy. [lepBas
IIOMOUIb ITPYU XUMHAYECKUX OKOTrax 1
OTpABJICHUSIX.

XUMHUECKOE 3arps3HEHUE OKPYKarOIIeh
cpenbl (mpeaenbHas 10mycTUMast

XapakTepu3oBaTh POJb XUMUU

B Pa3IMYHBIX cepax AeITeTbHOCTH
JIFOJIeH, OCHOBHEIC BEIISCTBA U
MaTcpuraibl, IPUMCHACMBIC B JKU3HU
COBPEMEHHOTO YeJIOBEKa.

OOBSICHATH yCTIOBHSI 6€30I1aCHOTO
HUCITIOJIB30BaHUs BCIICCTB U XUMHWYCCKUX
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KOHIICHTpAIUs BemecTB. Poib XUMUuB
PEIICHUN YKOJIOTUYECKUX MPOOIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

W3ydeHnue o0pa3ioB MaTepHUaIoB
(cTeKJ10, CIUTaBBI METAJUIOB, TOJTUMEPHBIE
MaTepHuabl)

peakuuii B ObITY.

AHaNMM3UPOBATh U KPUTHYECKH OI[CHUBATH
MHGOPMAIIHIO O BIUSHUU TPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35HCTBA, TPAHCTIOPTA U JIp. HA
COCTOSIHHE

OKPYXKaroIEeH Cpeibl.

YMeTh 0Ka3bIBaTh NEPBYIO TIOMOIIIH

IPU XUMHUYECKHUX 0KOTaX M OTPABICHUSIX.
[TpyaUMAaThE ydacTre B 0OCYXKIEHUH MPOOIeM
XMMHYECKOU U IKOJIOTUYECKOMN
HANPaBIEHHOCTH, BHICKA3bIBaTh COOCTBEHHYIO
MO3HIIMIO TI0 TIpo0JIeMe U IpeaaraTh
BO3MOJKHBIE ITYTH €€

pelIeHus

Hroro mo pazueny: 3
PesepBHOE Bpemst 3
OBILEE YNCJIO YACOBIIO 68
[TPOI'PAMME
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