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®EJEPAJTBHASI PABOYASI IPOTPAMMA IO YYEBHOMY IPEJMETY
«XUMMSI» (BA30BBIIl YPOBEHD)
(MIPEJIMETHASI OBJIACTh «ECTECTBEHHO-HAYYHBIE IPEIMETDI»)

IHHOACHUTEJBbHAA 3AIIUCKA

[IporpaMmMa 1o XMMUM Ha ypOBHE OCHOBHOI'O OO0IEro oOpa3oBaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUH K pe3yibTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOTO OOIIEro
oOpaszoBanus, mpenacraBieHHbIX B @I'OC OOO, a Ttakxke Ha OcHOBe (enepanbHOil paboueit
IpOrpaMMbl BOCHUTAHUS U C YYETOM KOHLEMNIMU IIPErnojaBaHusl yuyeOHoro npeamera «XuUMus» B
oOpasoBartenbHbIX opranu3anusx Poccuiickoii denepammu.

[Tporpamma 1o XumMuu 1aET MpeACTaBIEHUE O LENAX, 001IeH cTpaTeru 00y4eHus, BOCIUTaHUS
U DPa3BUTHUSA OOYYAIOUIMXCS CpPEACTBAMH Y4YeOHOTO NpPEAMETa, YCTaHABIUBACT O00s3aTeIbHOE
IIPEIMETHOE COAEPKAHME, ITPENYCMATPUBAET PACIIPEICIICHUE €0 0 KIaccaM U CTPYKTYPUPOBaHUE
[0 pa3feslaM M TeMaM IIPOrpaMMBbl 110 XHMHH, ONPENEISET KOJUYECTBEHHBIE U KayeCTBEHHbIE
XapaKTePUCTUKU COJIEPKaHUs, PEKOMEHIyEMYIO IOCIIEI0BATEIbHOCTh U3yUEHUS! XUMHUH C YYETOM
MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKM y4eOHOro Ipoliecca, BO3PACTHBIX
0co0eHHOCTEH 00yYaroLINXCsl, ONPEeseT BO3MOKHOCTH IpeaAMeTa JUlsl peaau3aluu TpeOoBaHui K
pe3yJbTaTaM OCBOECHHS OCHOBHOM 0Opa30BaTeNbHOW HpPOrpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHus, a TaKKe TpeOOBaHUU K pe3yjbTaTaM OOy4YEeHMs] XUMUU Ha YpOBHE Lieled M3yuyeHUs
IpeMeTa U OCHOBHBIX BUJIOB Y4€OHO-TIO3HABATEIILHON IEATEIILHOCTH 00YYaIOIIET0Cs 10 OCBOCHUIO
y4eOHOT0 co/lepKaHMsL.

3HaHUE XUMMH CIIY>)KUT OCHOBOH Uil (hopMUpPOBaHMSI MUPOBO33PEHHUsI 00YYaroOIErocs, ero
IPEJICTAaBICHUH O MaTepHallbHOM €IMHCTBE MHUPA, BAKHYIO POJIb UIPalOT GOpMUPYEMBbIE XUMUEH
IPEJICTaBICHUS] O B3aMMOIPEBPALIEHUSIX SHEPTUU M 00 IBOJIIOLMHU BEIIECTB B MPHUPOAE, O MYTAX
pelieHuss  I00aJbHBIX  MpOOJeM  YCTOWYMBOIO  pPa3BUTHS  4YeJOBEYECTBA —  CBIPbEBOM,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPO0JIEM 3ApaBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peajn3aluy BO3MOKHOCTEH JUIsl CaMOpPa3BUTHUS U (OPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHATILHONW T'PaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHME MBIIUIEHUS UM TBOPYECKHUX CIOCOOHOCTEH OoOydwaromuxcs,
HABBIKOB UX CAMOCTOATEIbHON yUeOHOM! 1eATeIbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIEI0BATENbCKUX
YMEHHH, HeOOXOIUMBIX KaK B TIOBCEAHEBHOMN KHM3HH, TaK U B TPO(HECCUOHATILHOM e TeIbHOCTH;

3HAaKOMUT CO CNEeUU(UKON HAYYHOTO MBIIUICHUS, 3aKJIa/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs/1a
Ha €MHCTBO MIPUPOJIBI " 4eJI0BEKa, ABJIAETCS OTBETCTBEHHBIM 9TaroM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOUN IrPaMOTHOCTH 00yUarOIIUXCS;

croco6cTByeT (OPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYyYHBIM 3HAHUSAM,

K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJOIHUECKOE 00pa3oBaHe 00yUaroIUXCsl.



JlanHple HampaBieHMs B OOYyYCHMHM XUMHM OOECIEUMBAIOTCS CHeUU(UKON coaepx aHus
y4eOHOTO IMpeaMeTa, KOTOPBIN SBISETCS MEeNarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOH
HAyKU XMMUU Ha OIPEIEIEHHOM 3Talle €€ pa3BUTHS.

Kypc XxuMuum Ha ypoBHE OCHOBHOIO 0OLIero oOpa3oBaHMsS OpPUEHTHPOBAH Ha OCBOCHUE
00y4JarIMMHUCS CUCTEMBl NEPBOHAYAIBHBIX MOHATHH XMMHMH, OCHOB HEOPraHMYECKON XUMHHM M
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX [IOHATHY OPTaHUYECKOU XUMUMU.

CrpykTypa colepKaHHs HpOTrpaMMbl IO XUMHUH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoJa k e€ uzydenuro. CopeprxaHue CKIaabIBaCTCs U3 CUCTEMBI IIOHATUN O XUMHYECKOM DJIEMEHTE
U BEIIECTBE M CHUCTEMBbl NOHATUN O XUMHYecKoH peakuuu. OOe 3TH CHUCTEMBI CTPYKTYPHO
OpraHU30BaHbl 110 NPUHLHUILY I[IOCIEAOBATEIBHOIO Pa3BUTUSA 3HAHUM HAa OCHOBE TEOPETHUYECKUX
IIPEACTABIICHUM Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOI'O YYEHHUsI KaK OCHOBBI BCEIO €CTECTBO3HAHMSI,

— Ilepuonnueckoro 3akona [[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHMs O CTPOCHHH aTOMa U XMMHUYECKOM CBS3H;

— NpeACTaBICHUN 00 3JIEKTPOIUTUYECKON AUCCOLUAIIMU BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HAaHUSA pacCMaTPUBAIOTCA HAa OCHOBE OJMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOI'O YPOBHS K JPYTrOMY, BBIIIOJIHSIS
(GyHKIMN OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHHUS M BO3MOXHOCTEH MPAKTUYECKOTO
IIPUMEHEHUS U ITOJTyYEHUS U3Y4aeMbIX BEIECTB.

OcBoeHue mporpaMMmbl IO XHMMHUU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOM COCTaBIIAIONICH HAy4YHOM KapTUHBI MHUpPAa B JIOTUKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIECHMsI K HAy4YHOMY 3HAHMIO M METOJaM IO3HaHWsA B Hayke. M3yueHue xumunn
IPOUCXOJUT C MPUBJICUYECHUEM 3HAHUMN U3 paHee W3YUYEHHBIX yUeOHBIX MpeaMeToB: « OKpysKarouui
Mup», «bronorus. 5-7 xnacced» U «Dusuka. 7 Kiace».

[Tpy u3y4yeHUH XUMHMH NPOUCXOAUT (POPMHUPOBAHUE 3HAHMM OCHOB XMMHYECKOH HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUUYECKON IEATEIbHOCTH YEJIOBEeKa U KaK OJHOTO M3
KOMIIOHEHTOB MUPOBOM KyJIbTYphl. 3aJjaua yueOHOro mpeiMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI
XUMHUYECKHX 3HAHMH — BaXHEWIIMX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETUUECKUX ITOJIOKEHUH,
JIOCTYITHBIX 00001IIEHNI MUPOBO33PEHUYECKOr0 XapaKTepa, 3bIka HaAyKH, B IPUOOIIEHNHU K HAyYHbIM
MeTO/IaM MIO3HAHMS IPU U3YUYEHHUH BEIIECTB U XMMHUECKHUX peakiuii, B GOpMUPOBAHUU U PA3BUTUHU
MO3HABATEJIbHBIX YMEHUH M UX TMpPUMEHEHUHM B Yy4yeOHO-TIO3HABaTeNbHOM U  y4eOHo-
UCCIIE/IOBATEIbCKON JIeATEIbHOCTH, OCBOCHUM NpaBMJl 0€30MacHOr0 OOpallleHUsl ¢ BEIIECTBAMU B
IIOBCEHEBHOM KU3HH.

[Ipy u3yyeHUM XHWMHUU Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHUsl BaXXHOE 3HAUEHUE

MpUOOpPETHN TaKKe LEH, KaK:



—opmupoBaHNE WHTEIUICKTYaTbHO pPAa3BUTONW JUYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHUIO PELICHU, CTIOCOOHON aJanTUPOBAaThCA K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HallpaBJICHHOCTh OOy4YeHWS Ha CHUCTEeMATHYeCKOe NpHUOOIIeHne oO0ydaromuxes K
CaMOCTOSITENIbHOM MO3HABATEIbHONM JNESTEIBHOCTH, HAyUYHBIM METO/AaM IO03HaHUs, (OPMUPYIOLIUM
MOTHUBALIUIO U Pa3BUTUE CITIOCOOHOCTEN K XUMUU;

—o0ecrieyeHne yCJIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIUMHUCS — OIbBITa
pPa3HOOOpa3HOM JEeSATEABbHOCTH, TMO3HAHUS W CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHIIHH ), UMEIOIINX YHUBEPCAIHHOE 3HAUCHHE JIJISl PA3JIMUYHBIX BUJOB JACSITEIBHOCTH;

—dopmupoBanue oOmeil (GyHKIMOHATBHOM U €CTECTBEHHO-HAYyYHOW TI'PaMOTHOCTH, B TOM
qrclie YMEHUH OOBSCHSATh M OIICHUBATDH SIBJICHHS OKPYXKAIOIIETO MUPA, MUCIIOIb3Ys 3HAHUS U OIIBIT,
MOJTyYEHHBIE NIPU U3yUYEHUU XUMUHU, IPUMEHSAThH UX MPHU PEUICHUH MTPOOJIEM B MOBCEAHEBHON KU3HU
U TPYAOBOI 1€ATEIbHOCTH;

—dopmupoBaHue y oOydaroOmMXcs TYMaHUCTHYECKUX OTHOIICHHA, TMOHUMAHHS IEHHOCTH
XUMHUYECKUX 3HAHUW s BBIPaOOTKH SKOJOTHYECKH I1eJIecO00pa3HOro TMOBEIeHUsT B OBITY U
TPYIOBOM ACATEIHHOCTU B LIEIISIX COXPAHEHUSI CBOETO 3/I0POBBS U OKPYIKAIOIIEH TPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBALIMK K O0YyUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHS 00IIIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpodusis u
HaIPaBJICHHOCTH JajbHENIIIEro 00yUYeHUsI.

OO01iee 4McIO YacoB, OTBENEHHBIX AJII U3YYECHUS XMUMHH Ha ypOBHE OCHOBHOI'O OOIIETro
oOpa3oBanus, coctaBiuseT 136 yacoB: B 8 kimacce — 68 dacoB (2 vaca B Hezen0), B 9 kinacce — 68

yacoB (2 yaca B HEJIEIIO).

COJAEPKAHUE YYEBHOTI'O ITPE/IMETA
8 kaacc

IMepBoHayajbHbIEe XUMHUYECKHE MOHATHS

[Tpenmer xumun. Poib XMMUU B )KU3HU YellOBeKa. XUMUS B CUCTEME HayK. Tena U BellecTna.
du3nyeckue CBOMCTBA BEIIECTB. ATpEraTHoe COCTosiHHE BemlecTB. [loHaTHe 0 MeToaax Mmo3HaHUS B
xuMud. Yucteie BemiecTBa U cmecu. CrocoObl pa3eieHus: cMecei.

ATOMEI U MOJICKYIJIBI. Xnmuueckue dieMeHdThl. CHMBOJIBEI XUMHYECKHUX DJIIEMEHTOB. HpOCTBIe u
CJIOKHBIE BEIIeCTBa. ATOMHO-MOJIEKYIIIPHOE yUEHHE.

Xumuueckas popmyna. BaneHTHOCT, aTOMOB XMMHUYECKHUX SJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHOCHTEIbHAS aTOMHast Macca. OTHOCHTEIbHAS MOJICKYJIIpHas Macca. MaccoBast
J0JII XUMHUYECKOTI'O DJIEMEHTA B COCAMHCHUN.

KonuuecTtBo BemecTBa. Monb. MomnsipHas Macca. B3anMoCBs3b KOIMYECTBA, MACChl U YUCIA

CTPYKTYPHBIX €IMHUII BeecTBa. Pacy€rel mo GpopmysiaMm XUMHUECKUX COSTUHEHUH.



@u3znyeckue M XUMHUYECKHE SBICHMS. XUMHUYECKas peakuuss U €€ MpU3HAKU. 3aKOH
COXpaHEHMs MacChl BEIIECTB. XHMHMUYEeCKHe ypaBHeHMs. Kiaccupukamuss XMMHUYECKUX peakuuit
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOM MOCYyJ0i, MpaBwjiamMH pabOThl B JabopaTopuu M HpuEMaMu
oOpamienuss ¢ 7a0OpaTOPHBIM OO0OPYJOBAaHUEM, HM3YYCHHE W ONHMCAaHUE (PU3UYECKUX CBOHCTB
00pa3Il0B HEOPraHMYECKUX BEIIECTB, HaOMoneHue (pu3nvecknx (IJIaBJICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTyIIKe, KUIIEHME W KOHJEHCAaLUs BOJbI) U XMMHUYECKUX (FOpPEHUE CBEuH,
IPOKAJIMBaHUE MEIHOW IMPOBOJIOKH, B3aUMOJIECHCTBHE Mela ¢ KUCIOTON) SIBIEHUH, HAaOM0eHne U
ONMCAHUE MPU3HAKOB IPOTEKAaHUs XUMHYECKHX PEaKIHUil (pa3joKeHue caxapa, B3aUMOJICHCTBUE
CEpHON KHCJIOTHI C XJOpUAOM Oapus, pasnoxenue ruapokcuga menu (II) npu HarpeBanuu,
B3anMoJIeiicTBHE xene3a ¢ pacTBopoM cosid Meau (I1), n3ydyenue crnocoOoB pa3ieneHust cMecei: ¢
HOMOIIBI0 MarHura, (UIbTPOBaHHUE, BbIMAPUBAHUE, AUCTWILIALMS, Xpomarorpadus, mpoBeaecHUe
OYUCTKH TIOBAPCHHOM COJHM, HAONIONEHHE U ONHCAaHHE pE3yJbTAaTOB IIPOBEICHHS OIIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MacChl, CO3JaHUE MOJENIeH MOJIEKYJI (I1apOCTEPKHEBBIX ).

Baxneiiimue npeacraBuTe M HEOPraHMYECKUX BEIECTB

Boznyx — cmecs razos. CocraB Boznyxa. Kuciopox — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoaa B mpupoje, pU3NYECKUE U XUMUYECKUE CBOMCTBa (peakLuu TOPEHHS).
Oxcunpl. [lpumenenue xucimopona. CnocoObl TMONydeHHs] KHCIOpoJa B J1adopatopuud U
npoMmblIeHHOCTH. KpyroBopor kuciopona B mnpupone. O30H — auloTponHas Moaudukanus
KHCIIOpOJa.

TeroBoit 3ddexT XUMUYECKOW peakluu, TEPMOXUMHYECKHE YpaBHEHMs, DOK30- U
HHAOTEPMUYECKUE peakuuu. TOMIMBO: yroib M MeTaH. 3arpsi3HEHHE BO31yXa, YCHJIEHUE
NapHUKOBOTO 3P deKTa, pa3pyLIeHHe 030HOBOTO CIIOS.

Bonopon — snemeHT u npoctoe BemecTBo. HaxokaeHue Bojiopoia B mpupoze, hpusnyeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oayueHus. KucioTs! u comu.

Momnsipabiii 006E€M ra30B. PacuéTel Mo XUMUYECKUM YPaBHEHUSM.

®usnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PactBopsl. HachelieHHble U
HEHACBILICHHBIE pacTBOPHI. PacTBOpUMOCTS BelecTB B Boae. MaccoBast 10JIs BELIECTBA B pacTBOPE.
Xumndeckue cBoicTBa Bonbl. OcHoBaHUs. Ponb pacTBOpOB B MpUPOJIE M B JKU3HU YEJIOBEKA.
KpyroBopot Bozbl B ipupo/ie. 3arps3HeHne NPUPOAHbIX BoA. OXpaHa M OYHCTKA MPUPOIHBIX BOJI.

Knaccugukanus Heoprannyeckux coeauHeHuil. Okxkcuasl.  Kiaccudukanuss OKCHAOB:
cojeoOpa3zyromue (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHbIe) U HecoleoOpasytomme. Homenknarypa

oKcuI0B. U3NUECKre U XUMUIECKHUE CBOMCTBA OKCHIOB. [lomyueHne okcuaoB.



OcnoBanus. Knaccupukanuss ocHOBaHWI: MIEMOYM M HEPACTBOPUMBIE OCHOBAHMAL.
Homenkmarypa ocHoBanuil. @u3n4ecKHMe M XHUMHUYECKHE CBOMCTBAa OCHOBaHMU. llomyuenue
OCHOBaHUH.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. Duznueckue U XHUMUYECKUE
cBoMcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. Ilonyuyenue kucior.

Comnu. Homenknarypa coneil. @uzndeckue 1 XuMudeckue cBoicTBa coiieid. [lonydyenue coneil.

I'eneTndeckas CBA3b MEXKIY KJIACCAMU HEOPIaHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OINpeesieHne COJIep)KaHusl KHUCIOopoJIa B BO3JyXe, IOJyueHHe, coOupaHue,
pacrio3HaBaHME M HW3yYEHHE CBOWMCTB KHUCIOPOJA, HAOIIOJACHHWE B3aUMOICWCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HHMKHOBEHHS U IPEKpalleHHs] ropeHus (moxapa), 03HaKOMIJIEHHE C
o0Opa3laMu OKCUJIOB U OMHCAHHE X CBOWCTB, MOJy4eHUEe, COOUpaHue, paclio3HaBaHUE U HU3yUeHUE
CBOKMCTB BOjiopoJia (FOpeHHe), B3aumojehcTBue Boaopona ¢ okcuaom Meau (II) (Bo3MoxkHO
UCTIOJIB30BaHUE BHJICOMATEPUAIIOB), HAOIMIOACHHWE OOpPAa3loOB BEIIECTB KOJUYECTBOM | MO,
UCCIIEJOBaHUE OCOOEHHOCTEW  pacTBOPEHHUsS BEIIECTB C  Pa3IU4YHOM  PACTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOW MAacCOBOM [0JIed pacTBOPEHHOTO BEILECTBA,
B3aMMOJICHCTBHE BOJBI C MeTauIaMU (HATpHUEM M KaiblKeM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEpHUAIOB), HCCIIEOBaHHE O00pa3L0B HEOPraHMYECKUX BEIIECTB pPa3jIMYHbIX KJIACCOB,
HaAOJII0/IEHUE M3MEHEHHUs] OKpacKM HHIUMKAaTOPOB B PAacTBOpax KUCJIOT M IEJIo4yel, U3yuyeHue
B3aumojeiicTBus okcuaa menu (II) ¢ pactBopoM cepHOIl KUCIOTHI, KUCIOT C METajlIaMH, pPeaKIii
HENTpaau3aluy, I0Jy4YeHUE HEPACTBOPUMBIX OCHOBAHU, BBITECHEHUE OJIHOTO METajlla APYTUM M3
pacTBOpa COJNM, pEIICHHE OKCIEPUMEHTANBHBIX 3aJad no Teme «Baxneimme Kiacchl
HEOPraHWYECKUX COCTHUHEHUIN.

Hepuoauveckuit 3axkoH u Ilepuoamuyeckass cucrema xumMudeckux diemenros /I, H.
Menpesneesa. CtpoeHne aToMoB. XUMH4YeCKasi CBA3b. OKHCIHUTEIbHO-BOCCTAHOBHUTEIbHBIC
peakuun

[lepBble MONBITKU KiIacCU(UKAMU XUMHUYECKUX 3J1eMEHTOB. [loHSATHE O rpymmax CXOIHBIX
3JIEMEHTOB (ILEJIOYHBIE U IEIOYHO3EMEbHBIE METAJLIbl, TaJIOTeHbl, MHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTepHbIE OKCUJIbI U THUJPOKCHIBI.

IIepnonnueckuii 3akoH. [Iepnoanyeckas cucrema XuMu4deckux 351eMeHToB 1. 1. Menneneesa.
KopoTtkonepuoanas u qnuHHOnepuoaHas ¢opmbl Ilepuoanueckoit cuCTEMBl XMMHUYECKHUX
anementoB JI. M. MenzeneeBa. Ilepuonsl u rpymnmbsl. @U3HYECKU CMBICHI MOPSAAKOBOIO HOMEDA,
HOMEPOB IIEpUOa U IPYIIIIBI JJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX snep. M3otomnbl. DnekTpoHbl. CTpOEHHE AIIEKTPOHHBIX

00050uek aToMoB TiepBhIX 20 xumMuyeckux daemMeHToB [leproanaeckoii cuctemsl J1. 1. Menzaeneena.



XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTa IO €ro mnonoxeHutro B llepmonnueckoit cucreme /.
N. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHUs pajnyca aTOMOB XMMHUYECKHUX DJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB IO IPYIIaM U MepUoJiaM.

3unauenue Ilepuoanueckoro 3akoHa u Ilepuoauyeckoil cuCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. [{. 1. MeHneneeB — yu4€HbIi U rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHnTHas (MoJsipHast U HEMOJIAPHAs ) CBSI3b. DIEKTPOOTPULIATETLHOCTh
XUMHUYECKHX 3JIeMeHTOB. VloHHas CBSI3b.

Crenenb okucieHusi. OKMCIUTEIbHO-BOCCTAHOBUTENbHbBIE peakiuu. [Ipoleccel oKucinenus u
BOCCTaHOBJIEHMsI. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3y4yeHue o0pa3iioB BEIIECTB METAIJIOB U HEMETAJIIOB, B3aUMOJICHCTBUE THIPOKCH 1A IIMHKA C
pacTBOpaMu KHUCIIOT U MIEI0Ye, TPOBEACHHUE OIBITOB, MILTIOCTPUPYIOIIUX PUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX pEaKLUil (TOpEHUE, pEaKuu pa3ioKEHUs, COCTUHEHMUS).

Mescnpeomemmnuwie ceasu

Peanuzanus MexnpeIMEeTHBIX CBSI3€H MPU U3YUCHUN XUMUU B 8 KIIaCCE OCYIIECTBISIETCS Yepes
UCIIONIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHITHHA, TaK W TOHATUHN, SBISIOMIMXCS
CUCTEMHBIMU JIJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTecTBEHHO-HAay4HbIE MOHATHS: HAayuHbIM (akT, runoresa, TEOPHsl, 3aKOH, aHAJIM3,
CUHTE3, Kiaccuukanus, MepUOJUYHOCTh, HAONIOJEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHUE, MOJIEIb, SIBIICHHE.

®usnka: MaTepus, aroM, DJJEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJI, H30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEIIECTBO, Telo, OOBEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, (pu3nyeckre BeJINYMHbI, €IMHULIBI U3MEPEHHUSI, KOCMOC, IIJIaHEThI, 3BE3IbI,
Connue.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusi: atMocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE MTOPO/bI, TOJE3HbIE UCKOMAEMBbIE,

TOIIJINBO, BOOAHBIC PECYPCHI.

9 KJIACC

BemecTBo M xXumMHYecKas peakuus

Ilepuoanueckuii 3akoH. [leprnoanueckas cucrema XuMmuueckux 3aeMeHToB J. 1. Menneneesa.
Ctpoenune aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB XMMHYECKHUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJOB, KIS, KaJblUs M HX COCIWHEHUH B COOTBETCTBUU C TOJIOKEHHUEM JJIEMEHTOB B
Ileproanueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUAbl XUMHUYECKOW CBsI3U. THIBI KPUCTANIMYECKHX PEMIETOK,

3aBHCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KpHCT&HHH‘lCCKOfI peI_I_IéTKI/I U BUA XUMHUYECKOH CBSI3H.



Knaccugukaius 1 HOMEHKIIaTypa HEOpraHUYECKHUX BEIIeCTB. XMMUYECKHE CBOICTBA BEIIECTB,
OTHOCSILIUXCSA K Ppa3JIMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHUM, TIEHETHYecKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccugukanus XUMHUECKUX pEaKkUUi [0 pa3iM4yHbIM IpHU3HAKaM (M0 YUCIy U COCTaBYy
YUYaCTBYIOUIMX B PEAKLMU BEUIECTB, M0 TEIIOBOMY 3(P(EKTy, 0 U3MEHEHUIO CTENICHEW OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTHIO KaTaiau3aropa). DK30- U SHJOTEPMUYECKHE
peaxkuuu, TepPMOXUMUYECKUE YPABHEHMSL.

[Tonatue o ckopoctu xumuueckod peakuuu. IloHsTHe 00 00paTHUMBIX M HEOOpPATHMBIX
XUMHUUYECKHUX peakuusax. IIoHATHe 0 rOMOreHHBIX U reTeporeHHsIx peakuusax. llonarue o karamuse.
IlonsTHEe 0 XUMHYECKOM paBHOBeCUU. DAKTOPHI, BIMAIOIME HA CKOPOCTh XMMUYECKON PEaKIUU U
M10JIO’)KEHNE XUMUUYECKOTO PAaBHOBECHSI.

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMU, 3JEKTPOHHBIM  OallaHC  OKUCIIUTENIBHO-
BOCCTAHOBUTENIBHON peakuuu. CoOCTaBIEHUE YPAaBHEHUN OKHMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaknuii ¢ UCIOIb30BaHUEM METOA IIEKTPOHHOrO OaaHca.

Teopust 2JIEKTPOIUTUYECKON TUCCOLMALUU. DJEKTPOJIUTHI M HEBJIEKTPOIUTHL. KaTuoHsl,
AQHUOHBI. MeXaHu3M JUCCOLMALMHU BELIECTB C Pa3JIN4YHbBIMU BUJAMH XUMUYECKOW cBs3u. CreneHb
nucconranui. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.

Peakuuu voHHOro obOMmeHa. YcCIoBHsS MPOTEKAaHUS PEAKIMIl MOHHOrO OOMEHa, INOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBONCTBa KHCIOT, OCHOBaHMI U coyiel B CBeTe
npecTaBiIeHui 00 IEKTPONIUTHYECKOH aucconumanuy. KauecTBeHHbIe peakiiuu Ha HOHBI. [loHsTHE
0 TUAPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJENIIMU KPUCTANINYECKUX PEIIETOK HEOPraHNYECKUX BEILIECTB — METAJJIOB
U HeMmeTalsioB (Tpadura W anMmasza), CIOKHBIX BEIIECTB (XJIOpUAa HaTpus), MCCIEJOBAHUE
3aBHCHUMOCTH CKOPOCTU XMMUYECKOH PEaKIIMU OT BO3ACHCTBUS pa3InYHbIX (PAKTOPOB, UCCIIEIOBaHHE
3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, IpOLECcca TUCCOLHUALMU KUCIOT, IIENOYed M COoJei
(BO3MOYHO HCIIOJIb30BaHKUE BUIE0 MAaTEPUAJIOB), TPOBEICHUE ONBITOB, WITIOCTPUPYIOIINUX IPU3HAKU
NpOTEKaHUs peakiuii HoHHOro oOMeHa (0Opa3oBaHueE 0Ca/IKa, BbIJIEIEHUE ra3a, 00pa3oBaHKe BOIbI),
OTBITOB, WJITIOCTPUPYIOIIUX TMPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (ropeHue,
peakuuu paslioKEHUs, COEAMHEHMsSI), paclo3HaBaHHE HEOPraHHMYECKUX BEIECTB C IOMOIIBIO
KaueCTBEHHBIX peaKlUii Ha HOHBI, pellIeHHe SKCIIepUMEHTAIbHBIX 3a/1a4.

HemeTaibl 1 HX cOeJUHEHHSA

OO0mrast xapakTepucTHka ragoreHoB. OcoOEHHOCTH CTPOSHHs aTOMOB, XapaKTepHbIE CTEIEHU
okucinenusa. CtpoeHue U (uU3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJlOT€HOB. XHMMHYECKHE
CBOWCTBA Ha IpuMepe xjopa (B3aMMOJAEHCTBHE C METaJUIAMU, HEMETaJUlaMH, ULIeJI0YaMH).

XJIOpOBO,Z[OpOII. ConsHas KHCJI0Ta, XUMHUYCCKUC CBOﬁCTBa, MOJIy4YCHHEC, MMPUMCHCHHC. I[CﬁCTBHC



XJIOpa U XJIOPOBOJOPOAA Ha OpPraHM3M 4eJoBeKa. BakHeWlnne XJIOpuAbl M MX HAX0XKJIECHUE B
IPUPOJIE.

OO6mas  xapakrtepuctuka 37aeMeHTOB VIA-rpynmbl.  OCOOCHHOCTH CTPOCHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOIIHBIE MOIU(PHUKAIIMH KUCIOPOAA U Cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBonopon1, cTpoeHue, GU3nIecKue U XUMUIecKne cBoiicTBa. OKCHIBI Cephbl KaK MPEACTaBUTEIN
KHACIOTHBIX OKcHIoB. CepHas KuCIOTa, (U3MYECKHEe M XUMHUYECKHE CBOicTBa (00IIme Kak
MpeJICTaBUTEN Kilacca KHCIOT U creuuduyeckue). XUMUYECKHe Peakiiu, JIeKallue B OCHOBE
MIPOMBIIIJIEHHOTO Crocoba MmoyiydeHus cepHoi KucioTel. Ilpumenenue cephoit kuciotsl. Conu
CEpHOU KHUCIIOTHI, KaUeCTBEHHAs peakius Ha cylibdar-nuon. Haxoxmenue cepsl U €€ COSAMHCHHI B
npupoie. XUMUUYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH CPeibl COEAMHEHUAMHU Cephl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MpeAoTBPAIlCHHUS.

OO6mass xapaktepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHBIEC CTETIEHU OKUCICHUsS. A30T, pacCpoCTpaHEeHHE B IPUPOJE, (PU3NUYECKHE U XUMUIECKUE
cBoiictBa. KpyroBopor azora B mpupoae. AMMHUak, ero (pu3M4eckrne W XUMHUYECKUE CBOWCTBA,
nosydyeHue u npuMmeHenune. Coau aMMOHUS, UX (PU3HUECKHUE U XUMUYECKUE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHast peakiusi Ha MOHbI aMMOHHA. A30THas KHUCIOTa, €€ ToiyuyeHue, u3nYecKue u
XUMHYECKHE CBOWcTBa (00lIME KaK MpeJICTaBUTENs Kiacca KHUCIOT U CleUu(UUYECKHE).
Hcnonp30BaHnEe HUTPATOB U COJIEM aMMOHMS B Ka4eCTBE MUHEPAJIbHBIX yA00peHui. XumMuueckoe
3arpsi3HEHNE OKPY KaIoIIel cpebl COSTUHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa,
MouBHI U BOJ0EMOB). Docdop, amnorpomnubsie Moaudukanuu docdopa, GuznuecKue U XUMUIECKUE
cBorictBa. Okcun dochopa (V) u dochopHas kuciora, Gu3MUECKUEe U XUMHUYECKUE CBOMCTBA,
nosryuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX yI00pEHHUIA.

OOmast  xapakrepuctuka 3ieMeHToB [VA-rpynmbl.  OCOOEHHOCTM CTPOEHHST aTOMOB,
XapaKTepHbIe CTENEHW OKUCICHUS. YTJIEepoJ, auIOTPOIHbIE MOIU(UKAIMK, PAaCIpOCTPAHEHUE B
npupoje, Gu3NUecKrue U XUMUYeCKre cBoucTBa. AncopOums. KpyroBopoT yriepoaa B mpupoje.
Oxkcuapl yriepoja, ux (QpuU3Myeckue M XUMHUYECKHE CBOMCTBA, JIEWCTBHE Ha YKUBBIE OPTraHU3MBbI,
MOJNy4eHUEe M NPUMEHEHHE. DKOJIOTMYeCKHe MpoOJeMbl, CBsi3aHHbIE ¢ OkcuaoM yriepona (1V),
TUIOTe3a TI100aJIbHOTO MOTEIJICHUs KIIMMAaTa, MapHUKOBBINA 3((eKT. YTolbHas KUCIOTa U €€ COJH,
uxX (u3NYECKUe U XMMHUYECKUE CBOMCTBA, NOJSyuyeHUE U mpuMeHeHue. KadecTBeHHas peakuus Ha
KapOoHaT-uoHBI. Mcrnonb30BaHne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEITHLCKOM
XO3SUCTBE.

[lepBoHayanpHble MOHATHA OO0 OPraHUYECKHX BEIIECTBAX KaK O COEIMHEHHSX YyIiepoja
(MeTaH, 3TaH, STWIEH, alleTHJIEH, 3TaHOJI, TJIMLEPHUH, YKCyCcHas KucioTa). [IpupoaHbie HICTOYHUKI
YTIEBOI0POAOB (Yrojib, MPUPOAHBIN Ta3, HePTh), MPOAYKTHI UX HepepaboTku (OeH3UH), UX pOJib B

6LITy U TPOMBIIIIICHHOCTH. [ToHsTHE O OMOJOTMYECKH BaKHBIX BCIICCTBAX: IJKHpPAX, 6em<ax,



yIIeBOAaX — M MX pOJM B JKU3HU deJoBeKa. MarepuaabHOE €IMHCTBO OpPraHMYECKHX U
HEOPraHUYECKUX COCTUHEHUN.

KpemHuii, ero ¢pusndeckne 1 XMMUYECKHE CBOUCTBA, OJyYeHHEe U npuMeHeHune. CoequHeHus
KpeMHus B npupone. O6mue npencrasiaeHuss o0 okcuae kpemuus (IV) m xpeMHueBoi kuciore.
Cunmkatpl, MX HCIOJIB30BaHHE B OBITY, B MPOMBIIUICHHOCTH. BakHeHIme CTpOUTenbHbIE
MaTepuaibl: KepaMuKa, CTEeKJIO, IEMEHT, OeToH, jkene300eToH. Ilpobiembr Ge3omacHOro
MCIIOJIb30BaHUs CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCEIHEBHOM JKU3HH.

XumuuecKkuii IKCHEPUMEHM.

U3yuyeHue oO0pa3llOB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJIIHOM KHUCIOTBI, MPOBEJCHUE
Ka4eCTBEHHBIX PEAKIMHA Ha XJIOPUI-UOHBI M HAOIIOJCHHE NPU3HAKOB HMX IMPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYeCKHe W XMMHUYECKHE CBOMCTBA TaJOrCHOB M MX COCOMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BMJIEOMAaTEpUANIOB), O3HAKOMIIEHHME C oOOpaslaMy XJIOPHJIOB (rajJlOr€HH]IOB),
O3HaKOMJIEHHE C o0OpasnamMu ceppl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB),  HAONIOZCHHE  Tpoliecca  OOyrIMBaHUA  caxapa MO JEHCTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIOTHI, M3yYCHHE XHMHUYECKHX CBOWCTB pa30aBIIEHHOW CEepHOU
KUCJIOTBI, IPOBEACHUE KAYECTBEHHOW peakluu Ha CyiabhaT-HOH U HaOJIOJeHHE NpU3HaKa eé
IOPOTEKaHMs, O3HAKOMJICHHE C (U3MYECKUMHU CBOIcTBaMHU a30Ta, ¢ochopa W HX COECTUHEHUH
(BO3MOKHO HCIOJIB30BaHUE BHICOMATEPUANOB), 00pa3aMu a30THBIX U (POCHOPHBIX yHOOpEeHHUH,
NOJIy4YeHHe, COOMpaHne, paclio3HaBaHUE U U3yUeHHE CBOMCTB aMMHaKa, IPOBEIEHNE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U GochaT-uoH U U3yUEeHHE IPU3HAKOB UX MIPOTEKaHMs, B3aUMO/IEHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KUCIJIOTHI C MeJlbI0 (BO3MOYKHO HCHOJIb30BaHUE BHJEOMATEPHAIIOB),
U3y4YeHHE MOJeNeld KpHUCTaUIMYeCKUX pPEIETOK anmasa, rpadura, QyiepeHa, 03HaKOMIIEHHE C
IIPOLECCOM  aJCOpOLMU PAacCTBOPEHHBIX BEIECTB AaKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
NpOTHBOra3a, MOJy4YeHUe, COOMpaHUe, pPaclo3HaBaHWE M W3yUYEHHE CBOMCTB YIVIEKHCIIOIO Tasa,
NPOBE/IEHUE KAUeCTBEHHBIX peakIMii Ha KapOOHAT W CHIIMKAT-UOHBl U H3y4YE€HUE MPU3HAKOB UX
INPOTEKaHHs, O3HAKOMJICHHE C TMPOAYKUMEH CUJIMKATHOW IPOMBIIUIEHHOCTH, pEellIeHue
AKCIIEPUMEHTAJIBHBIX 33/1a4 0 TeMe «BakHelne HeMeTallIbl U X COCTUHEHUS.

MeTanbl M MX COeIMHEHHUSs

OO11ast XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX MOJIOKEHUS B
Ilepnonnueckoir cucremMe XMMHYECKuX dieMeHToB J[. M. MenneneeBa M CTPOCHHMS aTOMOB.
CtpoeHue MeTauioB. MeTtauinyeckas CBSI3b W MeETaUIMYecKas KpUCTAUIMYecKas peléTka.
DIEKTPOXUMHUECKUH psijl HANPsOKEHUH MeTaioB. OU3HUecKue U XMMUYECKHE CBOMCTBA METAJLIOB.
OO6ume crnocoObl ModxydyeHus: MetauioB. [loHSATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI UX OT Koppo3uu. CIuiaBbl (CTalb, UYyTyH, JIOPATIIOMUHNNA, OpOH3a) U X IPUMEHEHHE B OBITY

N MPOMBIINIJIICHHOCTH.



[Ilenoynble MeTauIbl: MOJIOKEHUE B llepuoguyeckoil cucreMe XMMHUUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa, CTpOEHUME KX aTOMOB, HAaXOXAeHUWE B mnpupoje. PU3MYECKHME U XUMUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaiaus). OKCUIbl U THUIPOKCUILI HATpus W Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB U UX COCTUHCHHI.

[[{erouHO3EMENBbHBIE METAJUIBI MarHUM M KaJbLUW: NOJIOKEeHUE B lleproanyeckon cucreme
xuMmuueckux s3yieMeHToB /[[. WM. MenpaeneeBa, CTpOCHME HX aTOMOB, HAxXO0XKJIECHUE B IPUPOJE.
duznyecKne U XMMUYECKHe CBOMCTBA MarHusl U Kajblius. Baxkuelime coe fMHEeHUs KanbIns (OKCH/I,
TUAPOKCHI, CONH). JKECTKOCTH BOJIBI M CITOCOOBI €€ yCTpaHEHH .

AnmtoMunuii: nonoxkenue B Ilepuoguueckoil cucTEME XUMHMYECKHUX 3JeMEHTOB  JI.
N. MenpeneeBa, CTpOEHHUE aTOMa, HaXOXKJIAeHUE B npupoje. Ou3nueckue U XUMUYECKHE CBOKCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH A ATFOMHHHSL.

Keneszo: nonoxenue B [lepuoanyeckoii cucreme xumudeckux snemeHToB [. . Menaeneena,
CTPOCHHE aTOMa, HaXOXKJeHHE B npupoae. Pu3ndeckre U XMMHUUYECKHe CBOMCTBA kele3a. OKCUIbL,
ruapokcuabl u conu xenesa (11) u sxenesa (II1), ux cocras, cBOMCTBA U MOTyUYEHUE.

Xumuyeckuii IKcnepumenm:

03HAKOMJIEHHE C 00pa3llaMu METAJJIOB U CIUIABOB, UX (PU3NYECKUMH CBOWCTBAMU, U3yUCHUE
pe3yJIbTaTOB KOPPO3MHU METAJIOB (BO3MOXKHO HCIOJIb30BAaHUE BHAEOMATEPUANIOB), OCOOEHHOCTEN
B3aUMOJICUCTBUS OKCH/IA KAJIbIMs M HATPHS C BOJIOH (BO3ZMOXHO MCITOJIb30BAaHUE BUIEOMATEPUATIOB),
MCCJIC/IOBAHUE CBOMCTB KECTKOM BOJABI, MpOIIECCa TOPEHMs JKele3a B KUCIOpOAe (BO3MOXKHO
HCITOJIb30BAaHNUE BHJICOMATEPUAIOB), NMPU3HAKOB IMPOTECKAaHUsS KAa4eCTBEHHBIX PEaKIM Ha HOHBI:
MarHus, KalbIus, aTFOMUHUS, IMHKA, xkene3a (1) u xxenesa (I11), mequ (II), HabmroieHre 1 oncaHue
MIPOIIECCOB OKpAIIMBAHUA TJIAMEHU MOHAMH HATPUs, Kallus U KaJblus (BO3MOXKHO HCIIOJIb30BAHNE
BHJIEOMATEPHAIIOB), UCCIeI0BaHHEe aM(OTEPHBIX CBOWCTB THIAPOKCHAA ATFOMUHUS U THUAPOKCH]IA
LIMHKA, PEUIEHNE DKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHelre MeTajuibl U UX COEUHEHUS.

XuMus M OKpyKamouas cpeaa

BemectBa m marepuansl B NMOBCEAHEBHOW KM3HM 4YeJOBEKAa. be3omacHoe HCIoJIb30BaHUE
BEIIIECTB M XUMUYECKUX peakinii B ObITy. [lepBas moMoIIb Mpu XUMUYECKUX 05KOTaX U OTPABJICHUSIX.

XVUMHYECKOE 3arpsi3HEHUE OKpyKawleld cpelsl (MmpenenbHas IOMyCcTUMas KOHIICHTPAIUs
BeriecTs, ganee — [1/IK). Pons xumuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuit Ixcnepumenm:

n3ydeHne 00pasIoB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, MOJUMEPHBIC MAaTEPUAIBI).

Mescnpeomemnuie ceazu

Peanuzanus MmexxnpeIMeTHBIX CBS3€H MPU U3YUEHUH XUMUU B 9 KJ1acce OCYILECTBISETCS Yepes
WCIIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK W TIOHSATHH, SBIISIOIIMXCS

CUCTEMHBIMH JJI OTACIIBHBIX NPEAMETOB €CTECTBEHHO-HAYUYHOT'O IIUKJIA.



OO01mue ecTecCTBEHHO-HAYYHbIE MOHATHS: HAayYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJN3,
CUHTE3, Kiaccu(uKamus, TMepUOJUIHOCTh, HAONIOJCHUE, JKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpeHHe, MOJICIb, SBJICHHE, TAPHUKOBBIH 3Q()EKT, TEXHOIOTHS, MATePUAITIBI.

®usuka: Marepusi, aToM, OICKTPOH, HPOTOH, HEWTPOH, HOH, HYKIHUI, H30TOIIB,
pPaanOaKTUBHOCTD, MOJICKYJIA, 3JICKTpI/I‘-ICCKI/II71 3apsad, HPpOBOJAHHUKHU, ITOJTYITPOBOAHUKHA, TUIJICKTPHUKH,
(GoTodIEMEHT, BeEmeCTBO, TesNo, OO0BEM, arperaTHOe COCTOSHHE BEIIECTBA, Ta3, pacTBOD,
PacTBOPUMOCTb, KPUCTAJIIINICCKAs peméTKa, CIIJIaBBI, (1)I/I3I/I‘-IGCKI/I€ BCJIMYHHBI, CAUHULIBI U3SMCPCHUA,
KOCMHYECKOE IPOCTPAHCTBO, IUTaHeThI, 3BE3/1b1, CONHIIE.

Bbuonorus: ¢orocuHres, npixaHue, Ouocdepa, IKOCHCTEMA, MUHEPAIbHBIE YIOOpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MTOPOJIBI, MOJIE3HBIE NCKOIIAEMBIE,

TOIIJINBO, BOAHBIC PECYPCHI.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 10 XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS IMPOTPaMMbl  OCHOBHOTO 00IIero o0Opa3oBaHMs
JIOCTHUTAIOTCS B X0/i¢ OOy4YCHHUSI XMMHUHM B CIUHCTBE YYCOHOH M BOCHHMTATEIBHOH JEATEIBHOCTH B
COOTBETCTBUH C TPAAMIUOHHBIMH POCCHUCKUMH COLUOKYJIBTYPHBIMU M JIyXOBHO-HPABCTBEHHBIMH
LCHHOCTSIMH, MPUHATBIMH B OOIIECTBE IMpPaBWJIAMH W HOPMaMH MOBEICHUS U CIHOCOOCTBYIOT
IpoIIeccaM CaMOIIO3HAHUsI, CAMOPA3BUTHUS M COLUATH3AINN 00yYarOIXC .

JIMYHOCTHBIE pE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArONIMXCSI PYKOBOJCTBOBATHCS
CHCTEMO¥ MMO3UTUBHBIX IICHHOCTHBIX OPUEHTAIMI U PACIIUPEHHE OTIbITA ICATSILHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSI:

IICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY W HAYYHOMY
HACJICJIMI0, TOHWMAHMs 3HAYCHUS XHMHUYCCKOH HAyKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIIQJIETh JIOCTOBEPHOH HMH(pOpPMAIMEel O TEpeJOBBIX JOCTIKEHHSX M OTKPBITHIX
MHPOBOH U OTE€UECTBEHHON XUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE MUpa
1 00IIeCTBA;

2) rPaKAaHCKOr0 BOCIIMTAHMSA:

NpPE/ICTaBICHNS O COIHMAIBHBIX HOPMax M TMpPaBWIAX MEXIUYHOCTHBIX OTHOLICHUH B
KOJUIEKTUBE, KOMMYHHMKATHBHOM KOMIETEHTHOCTH B OOINECTBEHHO TOJE3HOH, yd4eOHO-
UCCIIeI0BATEIbCKOM, TBOPUYECKOM M JPYTMX BUAAX JEATENIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JICATENIbHOCTH TPH BBITIOJHEHUN Yy4eOHBIX, MO3HABATEIbHBIX 3a/1a4, BBIMOJHCHUN

XUMHUYCCKUX DKCIICPUMCHTOB, CO3aHUHN y‘-Ie6HBIX IMPOCKTOB, CTPEMJICHUA K B3aMMOIIOHUMAHUIO U



B3aMMOIIOMOIIIH B MPOIIECCe ITON Y4eOHOU AeSITeNbHOCTHA, TOTOBHOCTH OIICHUBATh CBOE TIOBEICHUE
U TIOCTYNKH CBOUX TOBApPHUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHS
MOCIIEACTBUM MOCTYIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHHSI:

MHUPOBO33PEHUYECKUE TIPECTABICHHUS O BEIIECTBE U XUMUYECKON PEAKIIUU, COOTBETCTBYIOIITHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIOIIAE OCHOBY IS TIOHUMAaHHUS CYIIHOCTH
HAYYHOW KApTUHBI MUPA, TPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI,
B3aMMOCBSA3SX YEJIOBEKa C IPUPOIHOM Cpeioi, O pOJIM XMMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHUBBI, HAlpaBleHHbIE Ha IOJY4YEHHE HOBBIX 3HAHUM [0 XUMUH,
HeoOXoauMBbIe U1l  OOBSCHEHWS HAOMIOJAEeMBIX TMPOIECCOB U SBICHHM, IT03HABATEIHHOM,
WH(OPMAIIMOHHON M YUTATEIBCKON KYJIbTYphI, B TOM YHCIIE HaBBIKOB CAaMOCTOSITEIILHON pabOThI C
y4eOHBIMU TEKCTaMM, CIPABOYHOM JHUTEpPaTypod, IOCTYMHBIMH TEXHMYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOYYEHHIO M TO3HAHUIO, JI0003HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
€caM000pa30BaHUIO, TMPOCKTHOW W HCCIICIOBATEIILCKON JIEATEIHbHOCTH, K OCO3HAHHOMY BBIOOpY
HAINPaBICHHOCTU U YPOBHS 00yUYEHUS B JajbHEHIIEM;

4) popMHUpOBaHHS KYJIbTYPbI 310POBb:

OCO3HAHHUE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3JI0pPOBBIi 00pa3 KU3HU, OCO3HAHKE TTOCIIEACTBHIA U HETIPUATUE BPEIHBIX MPUBBIUCK (YIIOTPEOICHUS
QJIKOTOJIsl, HAPKOTUKOB, KYypeHUs), HEOOXOIUMOCTU COOJIOACHMS MpaBWil OE30MacHOCTH MpHU
oOpallleHny ¢ XUMHUYECKUMH BEIIECTBAMU B OBITY U PealibHOM JKU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTHYESCKOMY H3YUYCHHIO MPOPECCH W TPyaa Pa3IMIHOTO POJa, YBAXKEHHUE K
TPYIy U pe3ylibTaTaM TPYJOBOU JEATEIbHOCTH, B TOM UMCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HaHWUH IO XMMUH, OCO3HAHHBIN BHIOOP MHIWBUTYabHOW TPAEKTOPHH MPOJOHKEHHSI 00pa30BaHUs C
y49€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIISCTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCIEeNHON MPOoPEeCCHOHATIEHON JESTENPHOCTH M Pa3BUTUS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTD aJaliTUPOBATHCSI B MPOPECCUOHANBHON Cpefie;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKU II€JIeCO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK MCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CyIeCTBOBaHHS, MOHWMAHHE IIEHHOCTH 370pOBOTO M 0€30MacHOro olpa3a >KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U TICHXUYECKOMY 3J0POBBIO, OCO3HAHUE
[IEHHOCTU COOJIOACHMS MpaBUJI O€30MacHOTO MOBEIEHUs MpHU paboTe ¢ BEUIECTBAMH, a TaKkKe B
CUTYAIHSX, YTPOXKAIOIINX 3I0POBBIO H KU3HU JTFOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHMSI, ITOJTy9aeMble TIPH M3YyYSeHUH XUMUH, JJIS PEIICHUs 3a/ad,

CBsA3aHHBIX C Oprmanmeﬁ HpHpOIIHOfI CpC,Z[Oﬁ, JJIs1 TIOBBIIIICHUW S YPOBHA 3KOJOTrHYEeCKOM KYJbTYPBHI,



OCO3HAHMS III00ATBHOIO XapaKTepa SKOJIOTMYECKHX MpoOJeM M MyTed WX pelIeHHs! MOCPEICTBOM
METOJIOB XMMHH, DKOJIOTHYECKOTO MBIIUIEHHS], YMEHUS PyKOBOJICTBOBATHCS UM B I103HABATEIbHOM,

KOMMYHHKaTHBHOﬁ n COHH&J’IBHOﬁ ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBUICISIOT 3HAYMMbIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUsI OOIIeHAayYHbIE MOHATUS (3aKOH, TEOpHs, NMPHUHIMII, THIIOTE3a, (DaKT, cucTema,
IpOIECC, SKCIEPUMEHT U JPYyroe.), KOTOpble HCHOJb3YIOTCA B €CTECTBEHHO-HAayUYHBIX YUEOHBIX
npeaMeTax M MO3BOJIAIOT HA OCHOBE 3HAHMN M3 3THX MpPEeIMETOB (HOPMHUPOBATH MPEJICTABICHUE O
[IEJIOCTHOM HAyYHOW KapTHHE MHpa, W YHUBEPCAIbHBIC y4eOHbIE ICWCTBUS (IIO3HABATEIBHBIE,
KOMMYHHUKATHBHBIE, PETYJISATUBHBIC), KOTOpBIE 00ecneuuBalOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU JesITeIbHOCTH.

ITo3naBaTebHbIC YHHBepPCaJbHbIC Y4eOHbIe AeliCTBUS

ba3oBble Jlornyeckue 1eHCTBHA:

YMEHUS UCIOJIb30BaTh IPUEMBI JIOTMYECKOTO MBILIUICHHS IIPM OCBOCHUM 3HAHWI: PACKPBIBATh
CMBICJI XUMHUYECKUX MOHATUH (BBIICIATH UX XapaKTepHbIE PU3HAKHU, YCTaHABIMBATH B3aUMOCBS3b C
JPYTUMH TOHATHUSMH), UCIOJIb30BATh MOHATHS Ul OOBSCHEHUS OTHENbHBIX (DAKTOB M SBICHMH,
BHIOMPATh OCHOBAHMSA W KPUTEPHH Ui KIAaCCHU(DUKAIMK XMUMHUYECKHX BEIIECTB M XUMHUYECKUX
peakuuii, ycTaHaBIMBaTh MPUUYUHHO-CJIEICTBEHHBIE CBSA3M MEXAY OOBEKTaMH W3Y4YEHMsSI, CTPOUTD
JOTMYECKUE pacCyXIeHHUs (MHIyKTUBHbIE, AEIYKTHBHbIE, IO aHAJOTMM), JIeNaTh BBIBOJABI U
3aKJIF0YEHHS,

YMEHHE MNPUMEHSTh B MPOLECCe MO3HAHUS MOHATHS (IIpeIMETHbIE M MeETalpeIMEeTHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENM, HCIOJIb3yEeMblE B XUMHUH, NpeoOpa3oBbIBATH LIMPOKO
IpUMEHseMble B XMMHUU MOJENIbHBIE MPEACTaBICHUS — XUMHUYECKUI 3HAaK (CMMBOJ 3JIEMEHTa),
XUMHYecKast popMysa U ypaBHEHHE XMMUUYECKON PEaKIMU — IIPH PELICHNH yueOHO-T103HaBaTEIbHbBIX
3a/1a4, ¢ y4E€TOM 3THX MOJEIBHBIX IIPEICTABICHUN BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX O0BEKTOB — XUMHUYECKHUX BEIIECTB U XMMHUECKUX PEaKIMi, BBIBIATH 00IIKe
3aKOHOMEPHOCTH, IPUUYMHHO-CJIEICTBEHHBIE CBSI3M U INPOTUBOPEUYMS B M3y4aeMBIX Ipoleccax U
ABJICHUSX.

Ba3oBble uccienoBarebCKue 1eiCTBHA:

YMEHHE UCIOJIb30BaTh MIOCTABIIEHHBIE BOIIPOCH B KAYECTBE NHCTPYMEHTA ITO3HAHMUS, & TAKXKE B
Ka4yecTBE OCHOBBI U1 (DOPMUPOBAHMS THIIOTE3bI 1O MPOBEPKE NMPABHIIBHOCTH BBICKA3bIBAEMBIX

CYXICHUN;



npuoOpeTeHre OmbpITa MO IUIAHUPOBAHHUIO, OPraHM3allid U TPOBEICHUIO YUYCHHYECKHX
HKCIIEPUMEHTOB, YMEHUE HAOJIOJATh 32 XOAOM IPOLECCa, CAMOCTOSTENLHO MPOTHO3UPOBATh €ro
pe3ynbTat, (QopMyIupoBaTh OOOOLIEHHS M BBIBOABI MO pe3yJbTaTaM IPOBEIEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOIeNIaHHOM pabdoTe.

Paborta ¢ unopmanmeii:

YMEHHUE BBIOMpATh, aHAIM3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIUIO PA3IHMYHBIX BHJIOB U
dopM mpencTaBieHUs, MONyYaeMyl0 U3 Pa3HBIX MCTOYHHUKOB (HAYyYHO-TIOMYJISApHAs JHUTEparypa
XUMHYECKOT0 COJAEpkaHUs, CIpaBOYHbIE MMOCOOus, pecypchl HTepHeTa), KpUTUUECKH OLIEHHWBAThH
MPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHUE MPHUMEHATh Pa3IMYHbIE METOABI U 3aIPOCHI MPHU MOUCKE U 0TOOpe MH(POpMAIUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJUMBIX JJIsI BHIMOJIHEHUS y4eOHBIX M MO3HABATEIbHBIX 3a7ad
onpeAenéHHOr0 THUIA, NPHOOpETEeHHE OMbITa B OO0JACTH HCIOJIb30BaHUA HH(OPMALIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBIQJCHHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS Pa3IHMUHBIX
MIOWCKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAaJbHYIO (OpMYy TIpeACTaBICHUS
uH(pOpMallUl M WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMM CXEMaMH, JuarpaMMamy,
apyrumu Gpopmamu rpa@uKu 1 UX KOMOUHAIIUSMU;

YMEHHE HCIOIb30BaTh M AaHAIW3UpPOBaTh B MpolEecce Y4YEeOHOW U HCCIIeOBATENbCKON
JEeSITeIbHOCTH WH(POPMALIHIO O BIUSHUH MTPOMBIIIICHHOCTH, CEITLCKOTO X03sCTBA M TPAHCIIOPTA HA
COCTOSIHUE OKPY>KaroIlel IPUPOTHOM Cpeibl.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

YMEHHs 33JaBaTh BOIPOCH! (B X0/€ Auajora v (Win) AMCKYCCHM) MO CYILECTBY 00CyKaaeMoi
TeMBI, (POPMYIHPOBATH CBOU MPEIOKEHHUSI OTHOCUTEIHHO BHITIOJTHEHMSI IPETIOKEHHON 3a/1au;

YMEHHUSI MIPEICTABIATh MMOIYUEHHbIE PE3YJIbTaThl T0O3HABATEIBHOMN JIESTEIBHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTAX; AEJIaTh IPE3CHTALMIO PE3YJIbTATOB BBIITOJIHEHN XUMUYECKOTO SKCIIEPUMEHTA
(;1TabopaTOpPHOrO OIBITA, JJAOOPATOPHONW PabOTHI MO HCCIEIOBAHUIO CBOICTB BELIECTB, y4eOHOTO
MIPOCKTA);

YMEHHsSI y4eOHOro COTPYJHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM IO3HABaTENbHOM U
UCCIIEI0BATEIbCKON JESITEIbHOCTH MPH PEIIEHUH BO3ZHUKAIOLIUX MPOOJIEM Ha OCHOBE Y4€Ta 00IINX
MHTEPECOB U COIJIAaCOBAaHUS MO3ULUH (00CYyXIeHHs, OOMEH MHEHUSIMM, «MO3TOBBbIE IITYPMBD,
KOOpJMHAIIMSI COBMECTHBIX JEHCTBHI, ONpeielieHne KpUTEPUEB O OL[EHKE KayecTBa BHIMOJIHEHHON
paboThl U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe eiiCTBUSA:

YMEHHE CaMOCTOSITENIBHO ONPENENATh LENH AEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBAThH CBOIO AESITEIbHOCTD, BEIOUpATh Hanbosee
s exTuBHBIE CITOCOOBI PEIIeHHs YUeOHBIX U MMO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIBHO COCTABIISATh

WIA KOPPEKTUPOBATh MPEAJIOKEHHBIM adropuT™M JeHCTBUI NMPHU BBHINOIHEHUHU 33/JaHUI ¢ yu€TOM



MOJIy4YCHHS HOBBIX 3HaHUH 00 HN3y4aCMbIX 00BeKTax — BCIICCTBAX UM PpCaKUUAX, OLCHUBATH

COOTBCTCTBUC IMOJTYUYCHHOI'O PE3yJibTaTa 3asBJICHHOMN e, YMCHHUC UCIIOJIB30BATh U AHAJIM3UPOBATH

KOHTCKCTLI, IIPpCAJIaracMbIC B YCIIOBUH Sa,Z[aHHﬁ.

INPEAMETHBIE PE3YJIBTATbBI

B cocrase MNPEAMETHBIX PE3YJILTAaTOB IIO0 OCBOCHHIO 00513aTEJILHOTO COACPIKaHUA,

YCTaHOBJICHHOTO JaHHOW ¢eaepanbHOM pabouell mporpaMMmoi, BBIIEISIOT: OCBOCHHBIC

00y4aromyMuUCs Hay4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIA, crienupUIecKue sl peIMeTHON

obnactu «XI/IMI/IH», BUABI NCATCIBHOCTU II0 IIOJYUYCHHUIO HOBOI'O 3HAHUS, €0 HMHTCPIIPETAlHU,

Hp606p330BaHI/IIO H IPUMCHCHHIO B PA3JIMYHBIX y‘le6HbIX 1 HOBBIX CUTYyallUAX.

K konny oOydenus B 8 Kjacce mpeiMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IOHSATHM: aTOM, MOJEKyl1d, XUMUYECKUU
3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAS AaTOMHAs U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi 10JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUU, MOJIIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAaHME, COJb, OJJIEKTPOOTPHULATEIIBHOCTh, CTENEHb OKHUCIICHHUS,
XUMHUYECKasi peakmus, KiIacCUPHUKAIUS peakiui: peaklMu COCAWHEHUs, peaKIuu
pa3oKEHUsl, PeaKkIK 3aMEeIlleHus, peakuu oOMeHa, IK30- U IHAOTEPMUUYECKUE PEAKIIUH,
TEIUIOBOM 3(PQEeKT peakuuu, SApo aroMma, dJIEKTPOHHBIM CIOW aToMa, aTOMHas OpOMTab,
paanyc aroMa, XMMHUYECKas CBs3b, MOJSPHAs M HEMOJspHAas KOBAJICHTHAs CBS3b, MOHHAA
CBsI3b, MOH, KATUOH, aHHOH, PACTBOP, MaccoBasi 10JisA BellecTBa (TPOIIeHTHAsI KOHIIEHTPAIIUs)
B PAacTBODE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITHI ¥ TPUMEHSITH 3TH TTOHSATHUS
IIpU ONHMCAHHMHM BEIIECTB U UX MPEBPAIICHUI;

UCIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIE€HUS (OpMYJI BEIIECTB U ypaBHEHUH
XUMUYECKHUX PEAKLINN;

OTIpEeeNATh BAJIEGHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTETIEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COCMHEHUSX, IPUHAITICKHOCTh BEIIECTB K ONpPEIeIEHHOMY KJIacCcy
coequHeHUN 1o ((dopMynaM, BHUA XUMHYECKOH CBS3M (KOBAJICHTHAs M WOHHAs) B
HEOPraHMYECKUX COEANHEHUSIX;

packpbiBaTh cmbica Ilepuogmueckoro 3akona JI. W. MenpeneeBa: ne€MOHCTPHUpPOBATH

IIOHHMMAaHHEC HepHOHquCKOﬁ 3aBUCUMOCTH CBOHCTB XMMHYECKHX JJIEMEHTOB OT HX



noJyio’keHus B Ileproanueckoil cucrteme, 3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HHUs, 3aKOHAa ABOraapo;

ONKCHIBATh U XapaKTepH30BaTh TabinuHyo popmy Ilepuonnyeckoil CUCTEMBI XUMUYECKUX
9JIEMEHTOB: Pa3InyaTh MOHATHS «TJIaBHas noarpynna (A-rpyrna)» u «obo4yHas moArpyImna
(Bb-rpynma)», manpie U OoJbIIMe TEPUO/bl, COOTHOCUTH 0003HAYCHHSI, KOTOPhIE HUMEIOTCS B
tabinue «llepuonnueckas cucrema xumuueckux osnemeHtoB J[. M. MennpeneeBa» c¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsiji
a1pa, o0lIee YUCIIo JEKTPOHOB U PACIPEIeTICHUE UX 10 JIEKTPOHHBIM CIIOSIM);
KJIACCU(UIIMPOBATh XUMHUYECKHE JJIEMEHThI, HEOPraHWYECKUE BEIIECTBA, XUMHYECKHE
peakuuu (10 YUCITy U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3D (DeKTy);
XapaKTepU30BaTh (OMUCKHIBATh) OOIINE XMMUYECKHNE CBOMCTBA BEIIECTB PA3IMUYHBIX KJIACCOB,
MOJATBEPXKJasi OMNHCAHME TMPUMEPAMU MOJICKYJISIPHBIX YpPaBHEHHIH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIIHii;

IIPOrHO3MPOBATh CBOWMCTBAa BELIECTB B 3aBUCUMOCTM OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHUSI XUMUYECKHUX IIPEBPALLIEHUM B Pa3IMUHbIX YCIOBUSIX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO Macchl BEIIECTB, MACCOBYIO JIOJIIO
XUMHYECKOT0 3JIeMeHTa 1Mo (opMyJie COeTUHEHHs, MaCCOBYIO JIOJIIO0 BEILIECTBA B PacCTBOPE,
IIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

IPUMEHSTh OCHOBHBIE OIEpallMd MBbICIUTEIbHON JAESITEIbHOCTH — aHajlu3 U CHHTES,
CpaBHEHME, OOOOIIeHHe, CUCTEeMAaTHU3alHI0, KIACCU(UKALNIO, BBISBICHUE NPUYUHHO--
CIIEICTBEHHBIX CBSI36M — M1 HM3Y4YEHMs] CBOWCTB BEUIECTB M XUMHYECKUX pEaKLuM,
€CTECTBEHHO-Hay4YHbI€ METO/bl IO3HaHUS — HAOIIOAEHHME, H3MEpEHHE, MOJEIUPOBaHUE,
AKCIEPUMEHT (peaibHbIN U MBICIIEHHBIH);

CcJIeZIoBaTh IPaBUJIaM MOJIb30BAaHUS XUMUYECKOM MOCY 101 1 1a00paTOPHBIM 000PYAOBaHUEM,
a Takke MpaBWiaM OOpalleHUs] C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLHMSIMH IO
BBIMIOJTHEHUIO JIa0OpAaTOPHBIX XMMMYECKHUX OIBITOB [0 TIOJYYEHUI0 U COOMPAHMIO
razoo0pa3HbpIX BeHIECTB (BOJAOpPOJa W KHCJIOPOJa), TPUTOTOBICEHUIO PACTBOPOB C
ONpEeACIEHHON MaccOBOM [JOJIEll PacTBOPEHHOIO BEILECTBA, IUIAHWPOBATb W IMPOBOIUTH
XMMHYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEN0YEH U KUCIIOT C IIOMOILBIO

MHAUKATOPOB (JakMyc, (heHosTanert, MEeTUIOPaHXK U IpyTHUE).

K konny oOydenus B9 KJjacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHUM:

pPacKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKUX MOHATUM: XHUMHYECKHI QJICMCHT, aToOM,
MOJICKYJIa, WOH, KaTHOH, aHHMOH, ITPOCTOC BCHICCTBO, CJIIOKHOC BCHICCTBO, BAJICHTHOCTD,
OJICKTPOOTPHUHIATCIBHOCTE, CTCIICHb OKUCJICHUSA, XUMHUYCCKasd PCaKlusd, XUMHUYCCKas CBA3b,

TerioBol 3¢ (deKT peakuud, MOJb, MOJSPHBIA O00BEM, pacTBOp, DIEKTPOIUTHI,



HEBJICKTPOJIUTHI,  DJCKTPOJNUTHYECKAsl  JTUCCOLMAIMSA, pPEaKUMu HOHHOrOo  OOMEHa,
KaTaJlu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U HEoOpaTHMbIE  pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLUU, OKUCIUTENIb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJIEHHE, aJUIOTPOIuUs, aM(pOTEPHOCTb, XUMUYECKasi CBsI3b (KOBAJIEHTHAsl, MOHHas,
METAJIJIMYECKast), KPUCTAJUIMUECKas pEIIETKa, KOPpO3Us METAIOB, CIUIABbl, CKOPOCTb
XUMHUYECKON PeaKLUH, IIpeiesbHO AonyctuMas koHnenTpanus [IJIK BemecTsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IOHATUM U IPUMEHATD 3TU MTOHATUS
IIPY OIIMCAHMH BELIECTB U UX IPEBPAILCHUN;

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJISI COCTaBJIeHUs! (JOPMYJI BEIIECTB U ypaBHEHUH
XUMHYECKUX PEAKIUM;

OIPEEIATh BAJECHTHOCTh U CTEIEHb OKUCIEHUS XUMUYECKHUX IEMEHTOB B COCIMHEHMSX
Pa3IMYHOTO COCTaBa, PUHAJIEKHOCTh BEILECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUH I10
dopmynaM, BHJ XUMHUYECKOM CBsA3M (KOBaJEHTHas, HWOHHAs, MeTauIMYecKas) B
HEOPraHMYECKUX COCNMHEHMSX, 3aps]l MOHA M0 XUMHUECKOW (GopmyIie, XapakTep Cpeibl B
BOJHBIX PACTBOPAax HEOPraHWYECKUX COCIMHEHMM, THII KPHUCTAIUIMYECKOM PpEIETKH
KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMblica Ileprnogudeckoro 3akona [[. M. MenaeneeBa U JeMOHCTPUPOBATh €r0
NOHMMAaHHME: ONKCHIBATh M XapaKTepru3oBaTh TabmumuHyro Gopmy [leproandeckoit cuctemMbl
XUMHYECKMX JJIEMEHTOB: pa3juyaTh IMOHATHS «IJaBHas noiarpynna (A-rpynma)» u
«mobounas noarpymnmna (b-rpymnna)», mansle 1 00JbIIME IEPUOABI, COOTHOCUTH 0003HAUEHUS,
KOTOpPbIE UMEIOTCS B IEPUOIMUECKOM Taldnuile, C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS
aTOMOB XMMMYECKHX D3JEMEHTOB (COCTaB M 3apsii sapa, o0Iiee YHCIO 3JIEKTPOHOB H
pacripeieliecHue HX 0 DJIEKTPOHHBIM CIJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCIMHEHMN B IpEAeNIax MAIbIX IIEPUOJOB U ITIaBHBIX
MOATPYIII C Y4ETOM CTPOCHHS UX aTOMOB;

KJIACCU(UIIMPOBATh XUMHUYECKHE JJIEMEHThl, HEOPraHWYECKUE BEIECTBA, XUMHYECKHE
peakuuu (10 YUCITY U COCTaBY YHAaCTBYIOUIUX B PEAKIMH BEIIECTB, M0 TEIIOBOMY 3P (deKTy,
[0 U3MEHEHHUIO CTETeHEeH OKUCIIEHUS! XUMHUECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) O0IIKE U crielu(pUIecKne XUMUYECKHEe CBOMCTBA MIPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEP)KIAAs OINHMCAHME IPUMEpPAMU MOJIEKYJSIPHBIX M HMOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINA;

COCTABJIATh YPAaBHEHUS JJIEKTPOJIUTUYECKOM IUCCOLMALMU KHUCIIOT, IIEJIOYEeHd U COJIEH,
NOJIHBIE U COKpalIEHHbIE ypaBHEHHS peakUuil MOHHOTrO OOMEHa, YpaBHEHUS peakIHid,
MOATBEPKIAOIINX CYIIECTBOBAHUE TE€HETHYECKOW CBSI3M MEXY BEIIECTBAMM Pa3JIMYHBIX

KJIACCOB;



pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBMUTEIBHBIX PEAKLUI  MOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX peaKlLuii;

IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOKHOCTH
IIPOTEKAaHUs XMMUUYECKUX NIPEBPAILEHUN B PAa3JINYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO JI0JIO
XHUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COeAMHEHUs, MACCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU peaKivi;

co0uIr01aTh MTpaBUJIa M0JIb30BaHUS XUMUYECKOH 1OCYA0H U 1a00paTOpHBIM 000PYAOBaHUEM,
a TakXe IpaBuWiIa OOpaIleHUs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUUSAMH IO
BBIMOJIHCHUIO JTAOOPATOPHBIX XMMHYECKHX OIBITOB 10 TIOIYYEHUIO M COOHMpaHHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKUCIIOTO ra3a);

IIPOBOAMTH PEAKLUU, MOATBEP)KIAIOIIME KAadeCTBEHHBIM COCTAaB pa3/IMYHBIX BEILECTB:
pacIio3HaBaTh ONBITHBIM ITyTEM XJIOpUA-, OpOMUI-, HOAU-, KapOoHaT-, Ppocdar-, cuiamkar-,
cynbdar-, TUIPOKCUI-HOHBI, KAaTHOHbl AaMMOHHUS W HOHBl H3YYEHHBIX METaJUIOB,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEILIECTB;

IIPUMEHATh OCHOBHBIE OIEpallMM MBICIUTEIBHON JACATEIbHOCTH — aHalu3 U CHUHTES,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3AlIMIO, BbISIBIICHHE TPUUMHHO-CIICICTBEHHBIX CBS3EH —
JUISL U3YYEHMsI CBOMCTB BEILLECTB M XMMHUYECKHUX pPEaKLUW, €CTECTBEHHO-HAYYHbIE METOMbI
NO3HAHUS — HaONIOJICHWE, W3MEPEHHE, MOJEIMPOBAHUE, OSKCIEPUMEHT (peajbHbId U

MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 kuace
IIpumepHble
TEeMbl,
packpbIBaoOLIHE OcHoBHOE cojiep:kanue OcHOBHBbIE BU/IbI JIESITEILHOCTH 00Y4YaIOIINXCSI 20P
JAHHBI pa3gen
MPOrpaMMbl

Pazgen 1. IleppoHayajibHble XUMHYecKHe MOHATHSA (20 ¥)

Tema 1. Xumus
— BakHast
o0JacTh
€CTeCTBO3HAHMA
U NPAKTHYECKOi
AeATeTbHOCTH
yeygoBeka (5 9)

IIpeamer xumun. Poibs XuMuu B KU3HU
yejoBeKka. XHMMHUS B CHCTEME HayK.
MeTobl NO3HAHUS B XUMUH.

Tena wm BemectBa. Dusnueckue
CBOMCTBA BEIIIECTB. ArperaTHoe
COCTOSIHUE BEIIECTB. Yucrele
BElleCTBA W CMECH. Croco0bl

paznenenus cmeceil. Puznueckue u
XUMHUYeCKue sBieHus. [lpu3Haku u

ycioBuA MPOTCKaHUA XUMHNYCCKUX
peaxiuii.
3HaKOMCTBO c TIpaBHIAMHA

Oe3omacHoCTH W npuéMamu paboTHl B
XMMHUECKOi 1abopaTopu.

JdeMoHcTpanuun

1. JTabopaTopHOe 060pyJ0BaHHE.

2. PazinuHble  BUABI  XUMHYECKOM
MOCY bl

3. OOpa3ik! BEnecTs.

4. CnocoOsl  pa3zzmeneHust  cMmeceit
(¢pumpTpOBaHLE, BBIIIaPUBAHUE,
JUCTHIUISILNS, XpoMaTorpadusi).

PackpriBaTh CMBICI HU3yUaeMbIX HOHSTHA.

PackpbiBaTh poib XMMHHM B TPUPOJE U
JKU3HU Y€JI0BEKa, €€ CBA3b C IPYTUMU HayKaMHU.

Paznmuuate YUCTHIC BCIIICCTBA u CMCCH,
OJIHOPOJHBIE U HEOJTHOPOAHBIE CMECH.

Paznmuuate (1)I/I3I/I‘IGCKI/IG U XUMHUYECKUC SIBJIICHHA.

OmnpenemnsaTh MPU3HAKH XMUMHUYECKHX PEaKUUd U
YCIJIOBUS UX MPOTEKAHUSI.

CrnenoBath paBuiaM MOJIB30BaHUS XUMUIECKOMN
mocyao W J1a00OpaTOpHBIM 00OPYIOBaHHEM, a
TaKXkKe MMpaBHiaM OOpaIICHHUS C XHMHUYECKUMH BeTIe-
CTBAMH B COOTBETCTBHUM C WHCTPYKLUHUSMU IO
BBITIOJTHEHUIO MTPAKTHYCCKUX pa60T.

[InanupoBaTh ¥  NPOBOJIUTH
SKCIIEPUMEHT MO  HU3YYCHHIO U
(busznueckux CBOWCTB BELLECTB,
paszeneHus cMecel BEIIECTB.

Hcnonp30BaTh TpU  BBHIOJHCHHHA — YYCOHBIX
3alaHUil M B TIpPOILIECCE  MCCIIEI0BATENbCKOM
JIESTENIbHOCTH  HAyYHO-TIONYJISIPHYIO  JIUTEPaTypy
XUMHUYECKOTO COJIep>KaHus, CIIPaBOYHBIE
Marepuaisl, pecypcsl IHTEpHETA.

BricTpauBath  pa3BEpHYyTHIE

XHUMHAYECKHAHN
OITHCAHUIO
croco0oB

INUCHbMCHHEBIC U

https://videour
oki.net/video/1
-priedmiet-
khimii-
vieshchiestva.h
tml

https://www.y
outube.com/wa

tch?v=wFUpP
US4eUw&list
=PLVvtJKssE5

Nrhr0ibD7Zo5

TFWO0602KDT

g4&index=7

https://m.edsoo
.ru/7f41837c
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JlaGopaTopHble M INpaKTHYeCKHe

padoTsl

Jlabopamopuvie onvimoi:

Onwucanve  (QU3MYECKUX  CBOMCTB
BeliecTB. Pa3zeneHne cMecu  C

NOMOLIBI0 MarHuta. [Ipaxmuyeckue
pabombi:

Ne 1. IIpaBumna paboTsl B 1abopaTopun
u IPUEMBI oOpareHus c
71a00paTOPHEIM 000y IOBaHHEM.

Ne 2. Paznenenue cMmeceit (Ha mpumepe

OYHCTKH ITOBAPESHHOM COJIN)

YCTHBIC OTBETHI C OMOPOH Ha WHPOPMALHUIO U3
y4eOHUKa W CIPABOYHBIX MAaTEPHAJOB, TPAMOTHO
HCIIOJIb30BaTh M3YUYCHHBIM MOHATUIHBIN ammapar
Kypca XuMUHU

Tema 2.
BemecTBa u
XHMHYECKHue

peakuuu (15 1)

ATOMBI U MOJIEKYJBl. XUMHUYECKUE
3JIEMEHTHI. 3HaKH (CUMBOJIBI) XUMHUIEC-
CKHX 3J1eMeHTOB. IIpocThIe U CII0KHBIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE
yUYeHHe.

Xumudeckas Gopmyina. BameHTHOCTH
aTOMOB  XUMMYECKMX  DJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenbHAas  aTOMHas  Macca.
OTHOCHTEIbHAS MOJEKYIISIpHAst Macca.
MaccoBas JIOJIst XUMHYECKOTO
JJIeMEHTa B coequHeHnU. Pusndeckue
U XUMHYECKHUE SIBICHUSA. XUMHUYECKas
peakuus. IlpusHaku W ycioBus
MIPOTEKaHHUS XHMHUECKUX pEaKuui.
XUMUYECKUE YPAaBHEHMUSL.

Tunbl XUMUYECKUX peakIuii (coenuHe-

HUS, PpasJIoKeHus, 3aMeIeHNS,
oOMeHa). 3aKOH COXpaHEHHUS MAacChl
BEIIIECTB.

M. B. JloMOHOCOB — Yy4Y€HBIH-
SHIUKIIONEANCT.

JdeMoHcTpauun

®dusnueckue sBieHHs (pacTUpaHue

caxapa B CTYIIKe, KHIICHHE 1 KOH/ICHCa-
LU BOJABI U T. 11.).

Xumudeckue sBIeHHs (TOPSHUE CBEYH,
pasiokeHue caxapa, B3auMOJICHCTBHE
CEpHOW KHCIOTHI C XJIOpUIOoM Oapwus,
pasnoxenue ruapokcuna wmeau(Il),
B3aUMOJICHCTBUE Keje3a ¢ Cepoid,
B3aMMO/IEHCTBHUE KeJie3a ¢ PaCTBOPOM
coya meau(I1)).

OnbIT, WUIIOCTPUPYIOIIMHA  3aKOH
COXpaHEHHs MaccChl.

JlabopaTopHble M NpaKTHYeCKHe
padoThI

Jlabopamopnvie onvimuol.

[Tpumeps! pr3nYecKuX sBICHUH (T11aB-
JIEHUE BOCKA, TasTHUE JIbJIA).

IIpumepbl  XMMMYECKUX  SIBJICHMMH
(mpoxanuBaHWE MEIHOW TPOBOJIOKH,
B3aUMO/IEHCTBUE MeJa C KUCIOTOM).
Mogenu aTOMOB U MOJIEKYI.
Buiuucnenusn

— OTHOCHUTENBHOM
MAacchl BEILECTB;
MacCOBOM IO XUMHUYECKOTO 3JIeMEH-
Ta 110 popmyse coeAMHEHUS

MOJIEKYJIIPHOM

[IpUMeHsATh  ©CTECTBEHHO-HAYYHBIC  METOIbI
mo3HaHuss (B TOM  4YHCIIe  HaOIOJcHWUE,
MOJICIUPOBAHUE, OJKCICPUMEHT) H  OCHOBHBIC

OTIepalliyl MBICIUTEIFHON NESTETHFHOCTH (CpaBHE-
HHUe, KIacCCU(PUKAIMA) U1 H3YUCHUS BEHICCTB H
XUMHUUYECKHX PEAKLIUH.

PackpbiBaThb CMBICT HM3y4YaeMBIX MOHATHH U
3aKOHOB W TIPUMEHSATH TH MOHSATHUS TIPH ONMCAHUA
CBOMCTB BELIECTB U MX MTPEBPALLICHHH.

PazmigaTs Gpu3ndeckrne U XUMHICCKUE SBICHHUS,
OOBSICHATh UX CYIIHOCTh C TOYKH 3PEHHS aTOMHO-
MOJIEKYJISIPHOTO YUCHHSI.

Omnpenensate TNPU3HAKA XUMHUYECKUX pEaKLui,
YCIIOBHSI HX TIPOTCKAHHUS.

OOBsICHSATD CYILIHOCTb (busnyeckux u
XUMHYCCKUX SIBICHUH C TOYKH 3pPEHHUS aTOMHO-
MOJICKYJISIPHOTO YUCHHSI.

KnaccudumupoBars XuMudeckne peakiud (1o
YHUCITy M COCTaBY PEarupyrouux u 00pa3yromuxcs
BEIIECTB).

CocrtaBisith (HOpMyJIbl OMHAPHBIX BEIICCTB IO
BaJICHTHOCTH W ONpEAeNATh BaJICHTHOCTH IO
(dhopMyam BeEIIECTB.

PacctaBmate k03¢ HUIHEHTHI
XUMHUYECKUX peaKiuil.

CrenioBath npaBmiIaM MOJIb30BaHHU XUMHUIECKOM
mocyoil u nabopaTOpHBEIM 00OpYyIOBaHUEM, a
TaKKe MpaBWUiIaM oOpalieHHs C BEIIeCTBaMH B
COOTBETCTBHH C HWHCTPYKLIHUSAMH II0 BBIIIOTHECHHUIO
71a00pPaTOPHBIX XMMHUYECKHUX OTIBITOB.

BricTpamBath pa3BEpHYTHIE NHCBMEHHBIE U
YCTHBIE OTBETHI C ONOpPOM Ha HH(MOPMALUIO U3
y49eOHHKAa W CIPAaBOYHBIX MAaTEpHAIIOB, TPaMOTHO
HCTIONB30BaTh W3yUYCHHBIN MMOHATHHHBIA ammapar
Kypca XUMHHU

B ypaBHEHHAX

https://resh.edu

.ru/subject/less
on/1487/start/

https://resh.edu

.ru/subject/less
on/1485/start/

Pasnen 2. BaxkHeiinue npeacTaBuTeIu Heopranuveckux Benrects (30 9)

Tema 3. Bo3ayx.
Kucaopon.
IlonsiTue 06
okcuaax (5 )

Bo3myx — cmech TazoB. CocrtaB
Bo3ayxa. Kwucmopom — smeMeHT U
npocroe  BemectBo.  O30H @ —
AIUIOTPOITHAS MO (UK

kuciopoaa. Haxoxzaenue kucinopoaa B
npupojie, GU3NIecKne U XUMHUECKHE
CBOMCTBa (peakumn OKHCIICHHUS,
ropeHue). YcCloBHs BOSHUKHOBEHHS U

PackpbiBaThb CMBICI M3y4aeMbIX MOHATHH U
MPUMEHATh ITH TOHSATHS NPU OMHCAHUU CBOMCTB
BELLECTB U UX MPEBPAILECHU.

XapakTepHu3oBath (OITMCHIBATH) COCTAB BO3/yXa,
¢u3ndeckne W XMMHUYECKHE CBOICTBAa KHCIOPOAA,
CITIOCOOBI €ro TIOJIyYEeHUs], TPUMEHEHUE 1 3HaUCHHE
B IIPUPOJIE U )KU3HU YEJIOBEKA.

CpaBHHMBaTh pEAKUMU TOPEHUS U MEJJIEHHOTO

https://videour
oki.net/video/4
1-oksidy-ikh-
klassifikatsiia-
cvoistva-
oksidov-v-
svietie-
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npekpameHus ropenus. [lonstue o0
OKCHAAX.

CrocoObl  MONyYEeHHST KHUCIOpoJa B
71a00paTopud W MPOMBIIUICHHOCTH.
[Mpumenenne xuciopona. Kpyrosopor
KHCJIOPOZA B IPUPOJIE.

TemnoBoit addext xumuyeckoil peak-
LUK, TOHATHE O TEPMOXUMHUYECKOM
YpPaBHEHHH, 3K30- M 9HIOTEPMHUECKUX
PEaKIMX.

TormmBo (HeTh, yroib M MeTaH).
3arps3HEHHE BO3/yXa, CIIOCOOBI €ro
NIPEA0TBPALICHUS. Ycunenue
MapHUKOBOTO 3(]deKra, pa3pylieHne
030HOBOTO CIIOSL.

JdeMoHcTpauun

BzaumopeiictBue ¢ocdopa, cepsl u
XKeJae3a C KHCIOPOAOM (BO3MOXKHO
UCIIONIb30BAaHHE BHIEOOIIBITOB).
OnpeneneHne coaepkaHusi KUCIopoaa
B BO3IYXE.

OnBITEL, JEMOHCTPUPYIOIINE YCIOBHS

BO3HMKHOBEHHS W  IPEKpAIICHHSA
TOpeHus.
JlabopaTopHble M NpaKTHYeCKHe
padoThI

JlabopamopHnulii onvim:
O3HakoMIICHHE C 00pa3LaMU OKCUJIOB.
Ilpaxkmuueckas paboma:

Ne 3. Tlomyuenme u coOupaHue
KHCJIOPOJIA, U3y9EHHE €TI0 CBOMCTB.

Buoruucaenusn

— MOJIEKYJIIPHOM Macchl KUCTIOpoAa 1
030Ha HA OCHOBAHUU aTOMHOI MacChl
XUMHYECKOT0 3JIEMEHTA

OKHCJICHHUSI.

Cobupath puOOPHI AJIs MOJYISHHS KUCIOPOIa
(BBITCCHEHHEM BOJIBI U BO3ITyXa).

Pacrnio3naBath OMBITHBIM ITyTEM KHUCIOPOI.

Hcnonp30BaTh XUMHUYECKYIO CHUMBOJHKY JUIS
cocTaBIleHUS (OPMYN BEIIECTB, MOJIEKYJISIPHBIX
YpaBHCHHH XHUMHYCCKUX PEaKIMHA C ydYacTHEeM
KHCIIOPOAA.

OOBsICHATD CYIIHOCTh 9KOJIOTMYECKUX
po0IIeM,CBA3aHHBIX C 3aTpSA3HEHNEM BO3/IyXa.

CnenoBare mpaBmiaM 0e30macHOM paboOTHl B
nmabopaTopuy TPH HCIIONB30BAaHUU XHMHUYECKOU
nocyasl W 00OpyZOBaHHWS, a TaKKe MpaBHIaM
oOpaIeHns ¢ TOPIOYNMHE BEIIECTBAMH B OBITY.

[l1aHupoBaTh W OCYINECTBIATH HA MPAKTHUKE

XUMHYECKHE 9KCIICPUMEHTHI, TIPOBOJIUTh
HaOIIOICHHsI, JIeNaTh BBIBOJBI 10 Pe3ysbTaTam
9KCIIEPUMEHTA.

VY4acTBOBaTH B COBMECTHOW pabOTE B IrpyTIITe.

Hcnonp3oBaTh MpH  BBINOJHEHUH  Y4EOHBIX
3aaHui M B IIPOLECCE  HCCIEN0BATENbCKON
JeSITebHOCTUHAYYHO-TIOMYISIPHYI0  JIUTEpaTypy
XUMHYECKOTO COJIEpKAHNS, CIIPaBOYHBIE
Marepuaisl, pecypcsl IHTepHETA.

BeicTpanBaTth pa3BEPHYThIE IUCHMEHHBIE U
YCTHBIE OTBETHI C OMOpPOH Ha HWH(MOPMALUIO H3
y4eOHHKa M CIPABOYHBIX MAaTepuasioB, TPaMOTHO
HCIIOJIb30BAaTh M3YUYCHHBIM IIOHATUMHBINA ammapar
Kypca XUMHUH

ted.html

https://m.edsoo
.ru/7f41837c¢

Tema 4. Bonopon — snemeHT u mpocToe Bele- PackpeiBaTh CMBICI HW3ydaeMbIX HOHATHH H | https://videour
Bogopon. ctBo. Haxoxnaenue B mpupone, | IPUMEHATh OTH MOHATUS NPH ONUCAHMU CBOMCTB | oki.net/video/l
IousiTie o ¢du3nyeckue ¥ XMMHUYECKHE CBOMCTBA | BELIECTB U MX MpPEBpAILCHUH. 6-vodorod-
KHCJIOTAX M (Ha nmpumepe B3aUMOJICHCTBUS C XapaKTemeB%Tb (onuceiBaTh) (usMueckue u voda.html
consnx (5 1) HEMEeTaJllaMH M OKCHAaMH METAJIOB), | XUMHYECKHE CBOWCTBAa BOJOPOAA, CIOCOOBI €ro -

IIPUMEHEHHE, CTTOCOOBI OTyYeHHS. NIOJIy4€HUs, IPUMEHEHUE.

IlonsTHE 0 KUCIOTAaX U COJISIX. CobGupars npubOp AJIsl MOJTY4YEHHS BOJOPO/a.

JdeMmoHncTpauuun Hcnonp3oBaTh XUMHUYECKYIO CHUMBOJIUKY JUIS

IMonyyenue, coOMpaHne M pacro3HaBa- | COCTaBICHHA (OPMYJ BEIIECTB, MOJEKYJIAPHBIX

HHUE BOAOPOJA. YPaBHEHMH XHMHMYECKMX PEaKIHH C ydacTHEM

I'openue Bopopona. BOZOpPOJA.

BsaumoperictBue BOJIOPOJIa C OKCHIOM CnenmoBath npaBuJiam 0e30MmacHon pa6OTLI B

Me;[pl(l‘[), Ha6opaT0pHH npu HCHOOJIb30BAHUHN XUMHUYECKON

JlabopaTtopHble M mnpakTH4yeckue | OCYIbl U 000pynOBaHusA, a TakXkKe MpaBUIaM

padoThI 0OpaIeHus ¢ TOPIOUYUMH BEIIECTBaMH B OBITY.

Jlabopamopmuiii onvim: [InaHupoBaTh M OCYILECTBISATh HAa MPAKTHKE

BsaumoeiicTare KHCIIOT ¢ | Xxummu4eckue 9KCIIEPUMEHTHI, IIPOBOJAUTH

METAIIAMH. HaOJIOEHNs, JAeNaTh BBIBOJABI IO pe3ylIbTaTaM

Ipakxmuueckas paboma: IKCHCPHMCHTA. .

N 4. Tomyuesme u coGupanue Y4acTBOBAaTH B COBMECTHOW paboTe B rpymIe

BOJIOPOJIa, U3yUEHHE €r0 CBOMCTB.

Buiuucnenus

— MOJIEKYJIIPHOM MaccChl BELIECTBA HA

OCHOBAaHHMU AaTOMHOM MacChl XHMHYe-

CKHX 3JIEMEHTOB
Tema 5. | KonmmaecTBo BemecTBa. Mob. PackpbiBaTh CMBICH H3y4aeMbIX TOHATHA W | https://www.y
KosmuecrBennpie | MomspHast Macca. 3akoH ABOrajpo. OPUMEHSTh OTH IIOHSTHs, a TaKkKe H3YYEHHbBIE | o tube.com/wa
OTHOLICHUS B | MossapHsIii 006EM ra3oB. Pacyérel o | 3aKOHBI M TEOPUH ISl PELIEHUs PACYETHBIX 3a/a4. ThOv—n0OvaR N

xumui (4 4)

XUMHUYECKUM YPABHCHUAM.
JdeMoncTpanus

OOpa31ib! BelecTB KOINYECTBOM |
MOJIb.

Boruucaenun

— 00bEéMa, KOJIMYeCTBa BEIIECTBA T'a3a
10 €ro0 U3BECTHOMY KOJIMUECTBY Bellle-
CTBa WM 00BEMY;

— 00BEMOB ra30B M0 YPaBHEHUIO

BeucnaTe MOJSPHYIO  MacCy — BEIIECTB;
KOJIMYECTBO  BEIIeCTBa, O0O0BEM Ta3a, Maccy
BEIIECTBA,;

[TpoBoanTh pacuéTsl 1o YpaBHEHHSAM

XUMHWYECKHUX PEaKIUil: KOJIn4ecTBa, 00bEMa, MacChl
BEIIECTBA IO H3BECTHOMY KOJHMYECTBY, OOBEMY,
Macce PeareHTOB WM NPOJYKTOB PEAKIUH.
BeicTpauBate pa3BEpHYTbIE INUCHMEHHBIE U
YCTHBIE OTBETHI C ONOpPOH Ha HHGOPMALHIO H3

tch?v=c92ys3p
3Prw&list=PL

vtJKssESNrhrQ
ibD7Zo5TFW

0602KDTg4&i
ndex=4



https://videouroki.net/video/41-oksidy-ikh-klassifikatsiia-cvoistva-oksidov-v-svietie-ted.html
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peaKnry Ha OCHOBE 3aKOHAa 0OBEMHBIX
OTHOUICHUI Ta30B

y4eOHUKa W CIIPABOYHBIX MAaTepUajioB, IPaMOTHO
HCIOJIb30BaTh M3YUYCHHBIM MOHATUIHBINA amnmapar
Kypca XUMHH

Tema 6.
Boxa. PacTtBopsl.
IMousitne 00

ocHoBaHuAX (5 u)

dusnueckue cBoiicTBa BOABI. AHAIN3
U CUHTE3 — METOJbI U3yUeHUs
COCTaBa BOJIBI.

XHUMHYECKHE CBOMCTBA BOJIBI
(peakiuu ¢ MEeTaJIaMU, OKCHIAMHU
METaJJIOB U HEMETAJLJIOB).

CocraB ocHoBanwuii. [TorsiTHE 00
HHIUKATOpaxX.

Bona kak pactBopurens. PacTBopsl.
PacTBOpHMOCTE BEIIECTB B BOJE.
HacrlmenHbIe 1 HEHACHIIIICHHEIC
pacTtBopbl. MaccoBast 10Jisl BELIeCTBa B
pactBope.

Pois pacTBOpOB B IpHpoOIE U B KU3HH
yenoBeka. KpyroBopot Bojb B
mpupoe. 3arps3HeHNe MPUPOTHBIX
Boa. OxXpaHa ¥ OYUCTKA MIPUPOIHBIX
BO/I.

JdeMoHcTpauuun

DNeKTPOIU3 BOJABI; CHHTE3 BOJIBI,
B3aMMOJIeHICTBHE BOJBI C METAJUIAMHU
(Na, Ca) (B0O3MOKHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB).

PacTBOpCHNME BEmIECTB ¢ pa3IMIHON
PacTBOPHUMOCTHIO.

HccenenoBanue pacTBOPOB KUCIIOT U
LIEJIOYEH C IIOMOILBIO HHIUKATOPOB.
JlabopaTopHble M MPpaKTHYECKHE
padoTsbI

Ipaxmuueckas paboma:

Ne 5. TIpuroroBiieHne pacTBOPOB C
OnpelesIEHHOM MacCcoBOi oJIel pac-
TBOPEHHOI'O BEUIECTBA. Boruucaenun
— C UCIIOJIb30BAHUEM ITIOHATHUA
«MaccoBast OIS BEIIECTBA B
pacTtBope»

PackpbiBaTh CMBICT HM3y4yaeMBIX MOHATHH U
MIPUMEHATh 3TH TOHSTHS NPU OIMCAHUU CBOMCTB
BEIIECTB ¥ UX TPEBPAIICHUI.

XapakTepu3oBaTh (PU3UIECKUE U XUMHIECCKHUE
CBOMCTBa BOABI, €€ pOIb KaK pacTBOPHUTENS B
MIPUPOJTHBIX MPOIEccax.

CocTaBnsiTh ypaBHEHUS XUMUYECKUX PEaKIUi ¢
y4acTHEM BOJIBI.

OOBACHATD CYIIHOCTH SKOJIOTHIECKHUX TPoOIeM,
CBSI3aHHBIX C 3arpsi3HEHHEM IPHPOAHBIX BOJ,
CIOCOOBI OYHMCTKH BOJBI OT HPUMECEH, MEpHI IO
OXpaHe BOJ OT 3arpsI3HCHHUS.

[InanupoBaTh M OCYIIECTBISATh Ha IPAKTHKE

XUMHYCCKHE IKCTIEPUMEHTHI, MPOBO/IUTh
HaOJIIONICHUs, JeNaTh BBIBOJBI IO pe3ysbTaTaM
9KCIICPHMEHTA.

CrnemoBath mpaBWiaM 0e30macHOW paboThl B
a00paTOpuy TPU  KCIOJIH30BAHUHM XUMHUYECKOH
TTOCYABI 1 000PYIOBaHUS.

[IpoBomuTh BHIYUCICHHUSA C [PUMCHCHHEM
TIOHSITHSI «MacCcOBasi I0JIsl BEIIECTBA B PACTBOPEY.

Hcnonp30BaTh TpH  BBHIIOJHEHHHA  yYEOHBIX
3aaHMd W B TIpoIecce  HCCIIENOBaTEIBECKOM
JIESITENIbHOCTH  HAayYHO-TIONYJISIPHYIO  JTUTEPATYpy
XUMHYECKOTO CoJIep KaHus, CIIPaBOYHBIE
MaTepHaisl, pecypcol MIHTepHeTA.

BricTpanBate pa3BEPHYTBIE IMHCHMECHHBIC W
YCTHBIC OTBETHI C OMOPOH Ha HHPOPMALHUIO U3
y4ueOHUKa U CIPABOYHBIX MaTEpHUajoB, TPaMOTHO
HCIIOJIb30BAaTh W3YUYEHHBIM IOHATUIHBINA ammapar
Kypca XUMUHU

https://www.y
outube.com/wa
tch?v=NV_ijF

aDk34&list=P

LvtJKssE5Nrh
r0ibD7Z0o5TF

WO0602KDTqg4
&index=11



https://www.youtube.com/watch?v=NV_ijFaDk34&list=PLvtJKssE5Nrhr0ibD7Zo5TFW0602KDTq4&index=11
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Tema 7.
OcHOBHbIE
KJ1acChl
HEOPraHUuYeCcKHux
coeqnHenmii (119)

Knaccugpukanus
COeIMHEHUH.
Okcuapl:  cocTaB, KiaccuuKkamus
(ocHOBHBIE, KUCIOTHBIC, aM(OTEpHBIE,
HecoseoOpa3yrome), HOMEHKJIaTypa
(MeXayHapoaHas W TpPHUBHAIBHAsA).
[lonyyeHnne u XUMHUYECKHE CBOMCTBa
KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB.

OcHoBaHUsI: cOCTaB, Kiaccupukanus,
HOMCHKJATypa (MEXIyHapoIHas U
TPUBHAJIbHAS), PU3HMUCCKUC U XUMUYC-
CKHE CBOWCTBA, CIIOCOOBI MOJYYEHHS.
Kucnorsr: cocra, xmaccudukanus,
HOMEHKJIATYpa, ¢$usnaeckue u
XAMHYECKHE  CBOMCTBA,  CIIOCOOBI
MOy YCHUSI. Psin AKTUBHOCTH
METaJJIOB. Comnu (cpennue):
HOMEHKJIATYpa, CIIOCOOBI MOJYYCHUS,
B3aMMOJICHCTBHE COJICH C METallIaMH,
KHUCJIOTaMH, IIEIOYaMH U COJISIMH.
I'eneTmdgeckas cBA3b MEXIy KiaccaMu
HEOPTaHMYECKUX COCTMHEHHH.
JdeMoHcTpauun

OOpa3ipl  HEOPTraHWYIECKUX BEIIECTB
Pa3JINYHBIX KJIACCOB.

B3aumoneiictBue pactBopa CepHOU
KUCIOTHI ¢ okcugoM Meau(Il).
Peaxuus HelTpanuzanuu.
BrITecHeHEe OHOTO MeTallia JpyTUM
13 pacTBOpa COIH.

HCOPraHn4CcCKux

JlabopaTopHble M NpaKTHYeCKHe
padoThI

Jlabopamopnule ONnbIMbL:
BzanmopeiicTBue KHCJIOT c
MeTaJlJIaMU. [Tonyuenue
HEPaCTBOPHMBIX OCHOBaHUH.
BzaumoeiictBre HEPacTBOPUMBIX

OCHOBAHHUH C KUCJIOTaMHU.

Paznoxenue ruapoxcuaa meau(Il) mpu
HarpeBaHUU.

Ipaxkmuueckas paboma:

Ne 6. Pemienne sKCIEpUMEHTATbHBIX
3amady 1Mo TemMe «OCHOBHBIE KIIACChI
HEOPTraHUUYECKUX COCIUHEHUID.
Botuucaenua

110 YPAaBHEHUSIM XUMHUECKUX PEaKIUi

KnaccudumupoBarh u3ydaemble BemecTBa IO
COCTaBY M CBOHCTBaM.

CoctaBmatb  QOpMyJBI  OKCHIOB,  KHCIOT,
OCHOBaHMM, COJIeH W  Ha3eBaThb HX IIO

MEXAYHapOIHONU HOMEHKIIATYpe.
IIpornosupoBaTh CBOWCTBA BELIECTB HA OCHOBE

O0IMX  XUMHYECKHX  CBOMCTB  H3YYEHHBIX
KJIaCCOB/TPYNII  BEUIECTB, K KOTOPBHIM  OHH
OTHOCSATCSL.

CocraBmsiTh MOJIEKYJISIPHBIC YpaBHEHUS

peaKHHﬁ, WUTIOCTPUPYIOIIUX XUMHUYECKHUC CBOMCTBa

U crnocoObl MOJYyYeHHs BEIIECTB H3YYEHHBIX
KJIaCcCOB/TPYNI, a TakXke IOATBEPXKIAIOUINX
TEHETUUECKYI0  B3aUMOCBA3b  MEXAY  HUMH.
[Ipow3BoanTs  BBIYMCIEHHS 10  YPaBHEHUSIM

XUMHUUYECKUX PEAKLIMIM.
[lmaHUpOBaTP W OCYIIECTBIIATH HA MPAKTHKE

XUMHYCCKUEC OKCIIEPUMEHTHI, TIPOBOAUTH
Ha6J'HO,Z[eHI/IH, ACIaTb BBIBOABI MO pE3yJibTaTaM
OKCIICPUMCECHTA.

CnenoBare mpaBuwiaM 0Oe30macHoOil paboTbl B
mab0paTopuy TMPH  KCHOJIB30BAaHUU XHUMHUYECKON
TTOCY/ABI 1 000PYIOBaHUS.

Vcnonp3oBaTh MpH  BBINOJHEHUH  Y4E€OHBIX
3aJaHuii M B MpOLECCe HCCIEA0BAaTENbCKON
JESITEeAbHOCTH HAy4YHO-HOMYJISIPHYIO JUTEPATYpy
XUMHUYECKOTO COJIepKaHuU, CIIpaBOYHBIE
Marepuaisl, pecypcsl IHTepHETA.

BoicTpauBate pa3BEpHYTBIE INHCBMEHHBIE U
YCTHBIE OTBETHI C OMOpPOM Ha HWHPOPMALUIO U3
y4eOHHKa M CIIPABOYHBIX MaTepuasioB, TPaMOTHO
HCIIOJIb30BAaTh M3YUYEHHBIM IOHATUIHBINA ammapar
Kypca XUMHUH

https://video
uroki.net/vid

e0/25-
Kisloty.html

https://video
uroki.net/vid

e0/24-
tml

Pa3nen 3. llepuoanueckuii 3axkon u [lepuoanyeckas cucrema xumudeckux djaemeHToB JI. U. MenaeneeBa. CTpoeHue aToMOB.

Xumnueckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE

eaknuu (15 9)

Tema 8.
Hepuoanueckuii
3aKOH U
[epuonnueckas
cucrema
XHMHYECKHX
jemenToB /I, U.
Memnpesneesa.
Ctpoenne atoma
(79)

IlepBbie MOMBITKH  KJIaccUUKAIH
XHMHYECKUX dJIeMeHTOB. [loHsaTHE O
TpyTIAaX CXOTHBIX AIEMEHTOB (IIeI0Y-
HBIC W IIEJIOYHO3EMEIbHBIC METaJlIbl,
raJlOTeHbI, THEPTHBIC Ta3bl).

OJIEMEHTHI, KOTOpbIe 00pasyroT
aM(pOTepHBbIC OKCHBI U THIPOKCHUJIBI.
Ilepuoanueckuit 3axkon u Ilepuoau-

geckas cHCcTEMA XHMHYECKUX
snementoB J. W. Menneneena.
ITepuonsi, TPYIIIIBL, MOATPYIITIBL.
Ou3znueckuif  CMBICI  MOPSAKOBOTO

HOMCEpPaA 3JIEMEHTA, HOMEPOB NI€pruoaa u

TPYIIIBIL.
Crpoenne aromoB. CocTaB aTOMHBIX

saaep. H3oTomE!. DJIEKTPOHBI.
CrtpocHHE DJCKTPOHHBIX 000IOYEK
aToMOoB TepBBIX 20 XHMHYECKHX

snemeHTOB [lepunoanueckoil cucTemsl
. . Menpneneena.

XapaKkTepucTUKa XAMHYECKOTO
9JeMEHTa IO €ro IOJOXKEHUIO B
Ilepuoguueckoir  cucreme JI. H.
MeHieneena. 3HaueHHE
[eprommaeckoro 3aKOHA u

PaCKprBaTb CMBICJI IICPUOJNICCKOTO 3aKOHA.

Ilonumars  cymiecTBOBaHHE — HNEPUOAUYECKON
3aBHCUMOCTH CBOHCTB XMMHYECKHX D3JIEMEHTOB
(u3MeHeHue paauycos aTOMOB u

3EKTPOOTPHUIATEIFHOCTH) M HMX COEAMHEHHH OT
MOJIOKEHHS B IEPUOJMUYECKON CUCTEME U CTPOECHUS
aToma.

VYcTaHaBIMBAaTh CBSI3b MEXKIY IOJIOKEHHEM
3JIeMEHTa B MEPHOANYECKON CHCTEME U CTPOCHHEM
ero atoma (coctaB W 3apsj sapa, oOliee 4HCIo
JJIEKTPOHOB U PacHpeAeNeHHe HX MO JIEKTPOHHBIM
CIIOSIM).

IIporHo3upoBaTh XapakTep U3MEHEHMsI CBOMICTB
JJIEMEHTOB M UX COEQUHEHUIl Mo rpynmam Hu
nepuojam [lepuoandeckoil cucTeMsl.

XapakTepu3oBaTh ~ XHMHYECKHE  3JIEMEHTHI
MEePBBIX TPEX MEPHONOB, Kalus, KalbLUsi IO HUX
nonoxeHuto B Ilepumoguueckoit cucreme . .
Menpneneena.

CrnenmoBate mpaBmiam Oe3omacHOW paboOTH B
nmabopaTopuy TPU  HCTIOJIB30BAaHUH XHMHUYECKOH
TTOCYABI 1 000PYIOBAHHUS.

BeicTpauBath pa3BEpHYTBIE INHCBMEHHBIE U
YCTHBIE OTBETHI C ONOpPOH Ha HMH(POPMALUIO U3
yuyeOHHMKAa M CIIPaBOYHBIX MAaTepHaJIOB, I'PAaMOTHO

https://resh.edu

.ru/subject/less
on/2053/start/

https://m.edsoo
.ru/7f41837c
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HCpHOZ[PI‘-IeCKOﬁ CUCTEMblI XHMMHYC-
CKHMX DJICMCHTOB UIA Pa3BUTHUA HAYKH U

npaktuku. J. W. MengeneeB —
Y4€HBI, eAaror u rpaxJIaHuH.
JdeMoHcTpauun

Kopotkonepuognas u
JUTMHHOTIEpUOIHAS dhopMbI
Ilepuonuueckoit CHUCTEMBEI
xuMmudeckux — snementoB . U

Mengeneesa.
O3HaKoOMIICHHE ¢ 00pa3iaMi METaJIIOB
1 HEMETAJUIOB.

JlaGopaTopHbie
padoThI
Jlabopamopnuiii onvim:
BzaumopeiicTBre THIPOKCHIA IMHKA C
pacTBOpaMHU KUCJIOT M IIEI0UCH

H MPAKTHYCCKUE

WCTIOIb30BaTh W3YYEHHBIH TOHATHUMHBIA ammapar
Kypca XUMHH.

Hcnonp3oBath BEITIOTHEHHH  YIE€OHBIX
3aaHAN TEKCTHI y4eOHHKa, CIpaBOYHBIE
MaTepHabl (ITepuoamnueckyro CUCTEMY
xumudeckux anementoB JI. WM. MeHnneneesa,
TabJIMIy pPacTBOPUMOCTH KHUCIIOT, OCHOBaHHMA W

npu

colel B BOJE, DICKTPOXUMHYECKHH  psin
HaTPSHKCHAN METaIJIOB).
Vcrone30BaTh TpH  BBINOJHEHHH  y4eOHBIX

3aJaHUii W B IIPOLIECCE  HCCIEN0BATEIbCKOM
JICATENIbHOCTH HAay4YHO-TIONYJISIPHYIO JIUTEPaTypy
XMMHYECKOTO cofiepKaHus, CIIpaBOYHBIE
MaTepHaisl, pecypcsl MIHTepHeTa

ONeKTpOOTPHLATEIFHOCTh aTOMOB

P ACKPbIBATH CMBICJI U3YYaCMbIX TOHSTHUH.

https://videour

Tema 9. XUMHYECKUX DJIEMEHTOB. . oki.net/video/4
XHMIecKast XUMHUeCKas CBS3b (MOHHAS, Onpe,uenﬂn,o BUIL  XHMHMYECKOH  CBASH B | 3 o iciiial oo
CBSI3D. KOBAJICHTHASI IOJISAPHAS 1 coeluHEHMH.  OTPENENATs  CTEMeHb OKHCHEHMA |\ (o i)™
OKHCANTENLHO- KOBAJICHTHASL HETOuspHast). CTeIeHb XMMHYECKOTO  dJieMeHTa 1o  (GopMylie  ero Toviee
BOCCTAHOBH- OKHCJICHHA. COCAUTHEHIA. ieaktsii.html
TeLHbIE OKHCITHTEIbHO-BOCCTAHOBHTCIBHBIC OnpeensTs 2eMeHT (BemecTBo) — okucaurens | [eaktsil.html
peaxcuu (8 1) peakuun (OBP). TTporeccs! 1 3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIIb.
OKVICTEHYS 1 BOCCTAHOBITCHHSL OOBSICHATH CYIIHOCTH TPOLECCOB OKHUCIICHHS H
OKHCIIATENN B BOCCTAHOBUTEIIH. BOCCTaHOBJICHHS.
CocTaBnsTh DJIEKTPOHHBIH 0OanaHc ¢ yu€rom
HAemoHcTpanuu YHUCJIa OTOAHHBIX U MPUHATHIX 3JIEKTPOHOB.
OKI/ICHHTeHI}HO‘BOCCTaHOBHTeHBH]ﬂe COCTaBﬂHTI) ypaBHEHUE OKUCJIUTEIILHO-
peaKnyu: TOPEHUC, PCAKINHI PA3JIOKE- | BoccTAaHOBUTEIHHOH PEaKIIHH.
HHs, COCTUHCHUA Hcnonp30BaTh TpH  BBHIIOJHEHHH  yYEOHBIX
3aJaHU ~ TEKCThl  ydeOHMKa, CIpaBOYHBIC
MaTepHasl (IepHOANIECKYIO0 CHCTEMY XUMHUUECKUX
anementoB [. Y. Menneneera, TabauIly pacTBOPH-
MOCTH KHCJOT, OCHOBaHMM M CcOJIeM B BOJE,
3NEKTPOXUMHUYECKUHN psAJ HAPSKEHUH METaIoB)
9 knacce
IIpumepHble
TEMBI, OcHOBHBIE BU/BI AeSITEJIbHOCTH
packpeiBaioniue OcHOBHOe cofiepKaHHe P —
JAaHHBIH pa3nen
NMPOrpaMMsbl 0P

Paznen 1. BemecTBo M xumuueckue peakuuu (17 1)

IloBTOpeHue u
yriyoJieHue
3HAHUM
OCHOBHBIX
paszesioB Kypca
8 kiacca

(CR)

[lepuoauueckuii 3akoH. Ilepuoauueckas cucrema
xuMmudeckux dsiementoB J[. M. Menneneesa.
CrpoeHnue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU
CBOMCTB XMMHUYECKHMX 3JIEMEHTOB IEPBBIX TPEX
MEePUOJIOB, Kalus, KaJIbLUd U UX COEJAMHEHUH B
COOTBETCTBHH C IIOJIOKEHHUEM DJJICMEHTOB B
TIEPUOUIECKON CHUCTEME U CTPOSHHEM X aTOMOB.

Knaccudukanms "

HEOPTaHMYECKUX BEIIECTB (MEXIyHApOIHAS U
TpUBHANbHAS). XUMHUYECKHE CBOWCTBA BEUIECTB,

OTHOCAIINXCSA K a3 InYHbIM

HEOPraHN4CCKux COCﬂHHCHHﬁ, HUX T'CHCTHUYCCKaA

CBs3b HCOPraHNMYCCKUX BCIICCTB.

CrtpoeHne BemecTBa: BUABl XUMHUYECKOH CBSA3M U
TUTBl KPUCTAJUIMIECKUX PEMETOK. 3aBHCHMOCTh

CBOICTB BCHICCTB oT nux
JemMoHcTpanuu

XapaxTepHu3oBaTh XMMHUUYECKHE
3JIEMEHTHI EPBBIX TPEX MEPHOJIOB, KAJTHS
U KaJgblUsA M0 HX TOJOXEHHUIO B
Ilepuoguueckoit cucreme J[. 1. Men-
JieJieeBa.

Knaccudumupoate ¥ Ha3bIBaTh
HEOpPTaHMYECKHE BEIIECTBA H3YUCHHBIX

HOMEHKJIATypa | KJI4acCOB.
OmuceiBate  o0mmMe  XMMHYECKHE
CBOICTBA BEILECTB PA3JIMYHBIX KJIACCOB,
KJlaccaM | MOATBEPXKJIaTb CBOMCTBA IpUMEpPaMU
MOJIEKYJISIPHBIX YPaBHEHMH XUMHUYECKUX
peakuui.
OmnpenemnsTs BUA XUMUYECKOH CBA3H U
THII KPUCTAJIINYECKON pemETKN
CTPOEHHMs. | BEILECTBA.

HpOFHO3I/Ip0BaTB CBOICTBa BCIICCTB B

https://videour
oki.net/video/

3_
pieriodichieski
i-zakon-i-
pskhe-d-i-
miendielieieva
-html

https://videour
oki.net/video/

4-svoistva-
oksidov-
Kislot-
osnovanii-i-
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https://videouroki.net/video/4-svoistva-oksidov-kislot-osnovanii-i-soliei-v-svietie-ted-i-protsiessov-okislieniia-vosstanovlieniia.html
https://videouroki.net/video/4-svoistva-oksidov-kislot-osnovanii-i-soliei-v-svietie-ted-i-protsiessov-okislieniia-vosstanovlieniia.html
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1. Moxemm KpUCTANINYECKUX pemETOK | 3aBUCUMOCTH OT MX CTPOCHHUSI. soliei-v-
HEOPTraHUUYECKUX BEIECTB. BricTpanBate pa3sBEpHYThIE IUCBMEH- | syietie-ted-i-
KoporkonepuoaHas u AnuHHONIEpHOAHAS GOPMBI | HBIE M YCTHBIE OTBETHI C  OMOPOM —grotsiessov-
Iepronuueckoit CUCTEMBI XMMHYECKUX | HaMH(OPMAIHMIO U3 yueOHHUKA U CIIPaBOU- Kislienii
anemenToB . . Menneneera HBIX MaTepuajoB, IPAMOTHO HCIOJIB30- gistieniia- |
BATb W3yuCHHBI MOHATHAHBI anmapar | YOSstanovlieni
Kypca XUMHH. ia.html
Hcnonp3oBaTe Npu  BBIOJHEHHUH
y4eOHbIX 3afJaHUll M B  Ipolecce
HCCIIeIOBATEIbCKON JIeSITeIbHOCTH
HAYYHO-TIOIYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJEPKAHUS, CIIPABOYHBIE
MaTepuasl, pecypcsl IHTepHeTa
Tema 1. | Kimaccudukanmss XUMHUYECKHX  peakIuid 1o PackphiBarh CMBICI H3YHaeMBIX https://www.y
OcHoBHBIE PasIMYHBIM NpU3HAKAM (IO YUCIY M COCTABY | oo oo TPHMeHATE TH ToRATHs mpy | Qutube.com/w
3aKOHOMEPHOCTH | y4YaCTBYIOIUX B PEAKIIMH BEWIECTB, 110 TEIIIOBOMY | onycanpyy  cpofictB  Bemects ©  mx | atch?v=C88X
XHMHIECKHX 3¢ deKTy, M0 HU3MEHCHHIO CTENEHEH OKUCICHUS NpeBpalLeHHit. Vi7TomR4&list
peakumii (4 4) XAMHYECKHX DIIEMEHTOB, IO OOPaTUMOCTH, IIO Knaccnduuuposars XUMHYECKHE —J——PLthKSSES
yqacTuto KaTajn3aTopa). 9x30- U | peakuuu 1o pa3iuyHbIM NPU3HAKAM. NraYGOsSUh
SHIOTEPMHYECKHE PEAKIHUH, TEPMOXUMHUYECKHE VY CTAHABIIMBATE sapucumocTs | SrdYOUSoUN
ypasHenus. TIOHSTHE O CKOPOCTH XHMHYECKOH | cxopoctm xummueckoii peakmmn ot | YXYCVVUKCE
peakuun.  IloHsTHe O  TOMOICHHBIX M | pasynuHBIX (PAKTOPOB. wTey&index=
reTepPOreHHBIX peaxIusx. IlonsTue 00 T[IpOrHO3MpPOBaTh BO3MOKHOCTH 4

00paTIMBIXH HEOOPATUMBIX XUMHIECKUX PEaKIH-
sax. IloHATHE © XMMHYECKOM DPAaBHOBECHU.
@DaxTophl, BIUAIOLIUME HA CKOPOCTb XUMHUYECKOH
peakLuu U MOJIOXKEHUE XUMUYECKOTO PABHOBECHSL.

OKHCINTETPHO-BOCCTAHOBHUTEIILHBIC peakuuu
(37EeKTPOHHBIH GanaHc OKHUCIIUTEIHHO-
BOCCTAHOBUTEJIEHON PEaKIUN).

JdeMoHcTpanuun

1. 3aBucHMOCTh CKOPOCTH XMMHYECKOH peaKIuu
OT Pa3INYHBIX (PaKTOPOB.

2. Bo3gelicTBue karamusatopa Ha  CKOPOCTB
XHMHYECKOH peaKkuuH.

3. [lpumepsl  HeoOpaTHMBIX U OOpaTHMBIX
peaxkuuii.

4. CMmereHue paBHOBECHS XMMUYECKOHN peaKIuH.

Boruucaenun

— KOJHMYECTBA BeEIIECTBa, O0BEMAa M MAacChHl
peareHToB WIM IPOAYKTOB II0 YpaBHEHUAM
XUMHUYECKUX peaKiuit

MPOTEKAHNUA XUMUYECKUX MpEBpalleHun
B pa3IMuYHBIX ycioBusAX. Omnpeaensith
OKHUCIIUTEIb U BoccTaHoBUTEIH B OBP.

CocTaBnsTh 3JIEKTPOHHBIH  OanaHc
peaxnumu.
IIpousBoauTh BBIUUCIICHUS o

XUMHUYECKUM ypaBHEHUSM.

BeicTpanBath pa3BEpHYTHIE MHCHMEH-
HBIE M YCTHBIC OTBETHl C OIIOPOH Ha
uHOpMaLUIO U3 y4eOHUKA M CIpPaBO4-
HBIX MaTepHalioB, I'PaMOTHO HCIIOJIB30-
BaTh W3YYECHHbIH MOHATUHHBIA ammapar
Kypca XHMHH.

Hcnonp3oBaTh TpH  BBITOJHCHHUU
y4eOHbIX 3aJaHUil M B  Ipolecce
HCCJIEIOBATEIHLCKOM JIeATENbHOCTHU
HAYYHO-TIONYJISIPHYIO JTATEPATyPy

XMMHUYECKOTO COJEPXKAHUS, CIPABOTHBIC
MaTepHaisl, pecypchl HTepHeTa

Tema 2.
DJIeKTPOJIUTHYE
cKas
JUCCOIUAIIHS.
XuMHYecKHe
peakun B

pactBopax (8 1)

Teopust  3JIEKTPOJUTUUECKON  TMCCOLMALIMH.
DJEeKTPONUTHI W HEDJCKTPONUTHL. KaTHoHEI,
aHMOHBL. MexaHW3M JUCCOLMAIIMU BEIIECTB C
pa3TUYHBIMU  BHUJAMH  XUMHUYECKOH  CBS3H.
Crenenp jgucconmaiuu. CHIlbHBIE U cliaOble
ANEKTPONUTH.  Peakmum  wWOHHOTO  OOMeEHa,
YCIIOBUSI WX TMpoTeKaHus. VoOHHBbIE ypaBHEHHS
peaxuuii.

XHAMHYECKHE CBOMCTBA KHCJIOT, OCHOBAaHUM H
conen B CBETE NpeACTaBIEeHUI 00
AJIEKTPOJIUTUIECKOM JIMCCOILMALINY. Cpena
pactBopa. IloHdatue o ruIposu3e  coyeil.
KauecTBeHHBIC peakIiy Ha KATHOHBI 1 aHHOHEI.

JdeMoHcTpanuun

DeKTpudecKas MIPOBOTUMOCTD pacTBOpoB
BEIECTB; JABIDKCHHEC HOHOB B 3JCKTPHUYICCKOM
ToJe.

OmnBITH, WJUIIOCTPUPYIOLIUE
NIPOTEKaHMs peaKkunii HOHHOTO 0OMeHa.
OmnbITEl O OHpPENENeHUI0 CPelbl B PAacTBOpax
coyeld (xymopuaa HaTpus, KapOoHaTa HaTpwHS,
XJIOpH/IA IIMHKA).

[IPU3HAKU

JlaGopaTopHble M NpaKTHYecKUe padoThl
Jlabopamopnulii onvim:

Peakunm woHHOro oOOMeHa B pacTBOpax
9JeKTpouTOB: cyibdara Memu(Il) m menoun,
KapOoOHaTa HATPHUA U COJITHOM KHUCIOTHI, PEaKITHs
HEHTpau3auu MEXIy THIPOKCHIOM Kallus H
COJISIHOM KUCJIOTOH.

IIpakmuueckas paboma:

Ne 1. Perienue skcrieprMMeHTaIbHBIX

PackpbiBaTh ~ CMBICI ~ H3y4YaeMBbIX
MOHATUH, a TakXe CMBICI TEOpUHU
JIEKTPOIUTUIECKON JUCCOLHALIH.

OOBSICHATD IPUYMHBI SIEKTPOTIPOBO/I-
HOCTH BOJHBIX PAaCTBOPOB.

CocTaBisATh YpaBHEHUS TUCCOIMAIIUT
KHUCJIOT, ULIeJIoued U CcoJieH, MOJHbIEU
COKpAIlEHHBIE  HOHHBIE  YPAaBHEHUS
XUMHWYECKHUX PEakIii HOHHOT0 0OMeHa.

[ImaHupoBaTh M OCYILIECTBIATH Ha
MIPAKTUKE XUMHUYECKUE HKCIIEPUMEHTHI,
MPOBOJUTH HAOJIOICHNS, JIENIaTh BBIBOABI
0 pe3yibTaTaM KCIIEPHMEHTA.

CrnemoBate mpaBmiaM 0Oe30MacHOM
paboTsl B 1a0OpaTOpUu NP HCIOIB30-
BaHNM XUMHYECKOH MOCYIBl U 000PYI0-
BaHUS.

IIpousBoauts BBIUUCIICHUS o
XUMHYECKHM ypPaBHEHUSIM.

BoicTpanBath pa3BEépHyThbIE MUCHMEH-
Hble U YCTHBIE OTBETHI C ONOPOH Ha
nHpopManuio U3 y4eOHHKA M CIIPaBOY-
HBIX MAaTepHalNoB, TPaMOTHO HCIOIH30-
BaTh W3YYECHHBbIN MOHATUHHBIA anmapar
Kypca XUMHH.

Hcnons3oBaTh  NpU  BBHINOJHEHUH
yueOHBIX 3aJaHMd M B  IIpolecce
HCCIIe0BATEIbCKON JeSITEIIbHOCTH
Hay4HO-TIOIYJISIPHYIO JIUTepaTypy

XUMHYECKOTO COJICpXKAaHUS, CIPAaBOYHBIC
MaTepHasl, pecypcsl IHTepHeTa

https://resh.ed

u.ru/subject/le
sson/1518/star

t/

https://m.edso
0.ru/7f41a636
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3aJa4 I10 TeMeE.
Buviuucaenusn
— 110 YpaBHEHUSM XUMHUYECKUX PEaKIUil

Paszgen 2. HemeTaJlsIbl M MX C

oenHeHns (24 4)

Tema 3.

Oomas
XapaKTepUCTHKA
XHMHYECKHX
jaemeHToB VIIA-
Tpynimbl.
TI'anorensr (4 1)

O061as xapakTepucTiKa raaoreHoB. OcoOeHHOCTH
CTPOCHHUS aTOMOB JTHX 3JI€MEHTOB, XapaKTEPHBIC
Ui HUX cTeneHW okucieHua. CTpoeHne w
¢usnyeckue CBOICTBa MPOCTHIX BEIIECTB —
raJIOreHOB. XMMHUYECKHE CBOMCTBA Ha IMpPUMEPE

xjopa  (B3auMoJeicTBHE c MeTaJIaMH,
HEMETa/IaMH,  IIeJoYamu).  XJIOPOBOJOPO/IL.
ConsHasl  KHCJIOTa, XHMHYCCKHE CBOMCTBA,
MOJIy4eHHe, MPUMEHEHHE. KauecTBeHHbIC

peakuuy Ha raJloreHua-uoHsl. JleficTBue xjiopa u
XJIODOBOZOPOAA  Ha  OpraHW3M  ueJIOBeKa.
Baxnelimue xjopuabl UM UX HaXOXJICHHE B
IIPHUPOJE.

JdeMoHcTpanuun

BuneomaTepuanbl: raJoreHsl U UX COeIUHEHNUS.
OO6paszupl  xiopunoB.  JlaGopaTopusie W
NpaKTH4ecKue padboTsl

Jlabopamopnuiii onvim: PacriozHaBaHHe XJIOPUA-
HOHOB.

Ipaxmuuecxas paboma:

Ne 2. TlonyyeHue CONSTHOM KUCIOTHI, U3yUEHHE €€
CBOMCTB.

Boruucaenua

— 0 YpPaBHEHHMSIM XMMHYECKHX pEaKLuil, eclu
OJIMH U3 PEareHTOB JIaH B U30BITKE;

00BEMOB ra30B [0 YPaBHEHHUIO PEAKIIH HAa OCHOBE
3aKOHA 0OBEMHBIX OTHOIICHHUH Ta30B

OOBsACHATH 00IIHe 3aKOHOMEPHOCTH B
W3MEHEHHU CBOWCTB HEMETAJUIOB U HX
COC/IMHEHUI B MpeAeiax MalblX IepHo-
JIOB W TNaBHbIX moxarpymm Ilepuomuue-
CKOH CHCTEMBI XMMHUYECKHX JJIEMEHTOB C
y4€TOM CTPOEHHMS UX aTOMOB.

XapakTepuzoBaTh (U3MYECKUE U XHU-
MHUUYECKHE CBOWCTBA IPOCTHIX BEIIECTB
TaJloTeHOB (Ha TMpUMepe Xjopa) u
CIIOXHBIX  BEIECTB  (XJIOPOBOAOPO/IA,
XJIOpU/ia HAaTpHA), CIIOCOOBI WX TMOJyde-
HUSI, IPUMEHEHUE U 3HAYCHUE B MPUPOJIE
Y JKU3HHM YeJIOBEKa.

Onpenenstob
pactBope.

[InaHupoBaTh W OCYIUIECTBIATH Ha
MIPAaKTHUKE XUMHUYECKHE OSKCIEPUMEHTEI,
MIPOBOAUTH HAOIIOICHHS, ICTATh BBIBOJIBI
1o pe3ynbTatam IKCIIEPUMEHTA.
CrnenmoBath mpaBuiaM 0Oe30macHOU pabo-
TBl B JIAOOPATOPUM IPU HCIIOIB30BAHUU
XUMHUYECKO# MOCYIbI U 000y IOBAHHUS.

BeicTpanBath pa3BEéPHYThIC MUCHMEH-
HBIC W YCTHBIC OTBCTHI C OIIOPOU Ha
uHpopManuo U3 ydeOHHKA U CIPaBOY-
HBIX MaTEpUaliOB, TPAMOTHO HCIOJB30-
BaTb M3YYCHHBIM TMOHATHUHBIN amnrapar
Kypca XUMUHU.

TraJJOTCHUA-NOHbI B

Hcnonp3oBaTh TpH  BBITOJHCHHUU
y4eOHbIX 3aJaHUil M B  Ipolecce
HCCJIEIOBATEIHLCKOM JIeATEIbHOCTHU
Hay4YHO-IIOITYIPHYIO JIMTEpaTypy

XUMHUUYECKOTO COJIepKaHUsl, CIIPaBOYHBIE
MaTepHalIbl, pecypchl MHTEepHETA

https://resh.ed

u.ru/subject/le
sson/2075/star

v

Tema 4.

Oo0masn
XapaKTEePUCTHKA
XHMHUYECKHX
snementToB VIA-
rpynnel. Cepa n

eé coeMHEeHHus
(5w

OOm1ast xapakTepucTrka 3neMerToB VIA-rpynms.
OCc0oOEHHOCTH CTPOCHHSI aTOMOB 3THX 3JIEMEHTOB,
XapakTepHble JUIi HHUX CTENeHW OKHUCIICHHUS.
CTtpoeHHe u (HU3HYECKHE CBOICTBAa IPOCTHIX

BEIIECTB — KHUCJIOPOAA M CEPbl. AIIOTPOIHEIE
MOIUGHUKAIIMKA KHCIOPOJa M Cepbl. XUMHUYECKHUE
cBoiictBa  cepel. CepoBOmOpPON,  CTPOEHHE,

¢dusnyeckue ¥ XUMHUYECKHe CBOWCTBA. OKCHIBI
cepbl KaK MPEJCTABUTENN KHCIOTHBIX OKCHJIOB.
CepHass kuciora, (uU3MUecCKHe U XUMHUYECKHUE
cBoiicTBa (0OIIME Kak TMpeJCTaBUTENs Kiacca
KUCJIOT U CTielu(pUIecKue), IpUuMEeHEHHE.
XUMHYECKUE peaklMu, JIeXallde B OCHOBE
MPOMBILIJIEHHOTO  CHOCO0a MOJyYeHHs CepHON
KHACJIOTBL. AmmIaparsl W MPOTEKAIOIIUE B HHUX
nporiecchl (Ha TpUMEpe MPOU3BOJCTBA CEPHOM
kucaoThl). CoJM CepHON KHUCIOTHI, KaueCTBEHHAs
peakuus Ha CyJb(aT-HoH.

Haxoxmenue cepbl U €€ COeIMHEHHUI B MPUPOJIE.
XUMH4ecKoe 3arps3HeHHe OKPYIKaloIeil cpeab
COCIUHCHUSIMU CEpBI (KI/ICHOTHI)IG JOXKIH,
3arpsi3HEHUE BO3/yXa M BOJOEMOB), CIIOCOOBI €ro

MIPEOTBPALICHHUS.
JdeMoHcTpanuun

Kommeknum ~ (BumeoMarepmansl): cepa W e
COCMHEHUSI.

OOyrinuBanue caxapa oz JieicTBIEM

KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.

JlaGopaTopHble M NpaKTHYeCKHE Pa0OThI
Jlabopamopuvie onvimor: OOHapY) eHUE CynbdaT-
HOHOB.

B3anmopeiicTBue pa3daBiIeHHON CEPHON KHCIOTHI
C LIMHKOM. Buruucaenus

— M0 YpaBHEHUSAM XUMHUYECKUX PEaKIuii;
MacCOBOM JI0JIH BBIXOJ[a MIPOAYKTa PEaKIuu

OOBACHATH 00I1IME 3aKOHOMEPHOCTH B

W3MEHCHHH CBOWCTB dieMeHTOB VIA-
IpyNnbl U HUX COCOUHEHHH C Y4YETOM
CTPOCHHUS UX aTOMOB.
XapaKkTepHu3oBaTh ¢usnveckue u
XUMHYCCKHE CBOICTBa MIPOCTOTO
BEIIECTBA cCepbl U €€ COeAUHEHUH
(cepoBomoposia, OKCHIOB CEpHI, CEPHOIl
KHCJIOTHI, Cynb(paToB), CHOCOOBI HX
MONTyYeHHsI, IPUMCHCHNE W 3HAYCHHUC B
NPUPOJIE U KH3HU YEJIOBEKA.

Omnpenensate Hanu4ue CyibhaT-nOHOB
B pacTBope.

OOBSICHITH CYIIHOCTh 9KOJOTHUECKHUX
npoOieM, CBA3aHHBIX C TepepaboTKoit
COCIIMHEHU CepHI.

[lmaHUpOBaTE W OCYIIECTBIATH Ha
NPaKTHKE XHMHYECKHE SKCIEPHUMEHTHI,
HPOBOJUTDH HAOJIOIEHHSI, 1€J1aTh BBIBOJIBI
10 pe3yJIbTaTaM SKCICPUMEHTA.

CrnemoBate mpaBmiaM 0Oe30macHOM
paboTel B 1a0OpaTopuy MpHU HUCTOJIB30-
BaHUHM XUMHIYECKOW TOCYIBI U 000pyI0-
BaHUSI.

HpOI/IBBOHI/ITB BBIYUCJICHUSA 1o
XUMHUYECKUM YPABHCHUAM.
Hcnons3oBaTh npu BBITTOJTHCHHUHU

Y4eOHBIX 3aJaHUN TEKCThl Yy4YCOHHKA,
crnpaBouHble Matepuansl ([lepuogmue-
CKYIO CHUCTEMY XUMHYECKUX DJIEMEHTOB
A. U. MenneneeBa, Tabiauily pacTBOpH-
MOCTH KHCJIOT, OCHOBAaHHMM M COJICH B
BOJIE, 3JIEKTPOXUMHUYECKHUH psn
HATIPSOKCHAN METAIJIOB).

Ucnonp3oBaTe  MpU  BBINOJHEHUU
y49eOHBIX 3aJaHMii ®W B  Tpolecce
HCCIIeA0BATEIbCKON JICSITEILHOCTH

https://videour
oki.net/video/

20-siera-
soiedinieniia-
siery.html
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Hay4HO-TIOIYJISIPHYIO IUTEpaTypy
XUMHYECKOTO COJEPHKAHUS, CIIPAaBOUHbBIE
MaTepuaisl, pecypcsl IHTepHeTa

Tema 5. OO0wasn
XapaKTepUCTHKA
XUMUYECKUX

jaeMeHTOB VA-
rpynnsl.  A30T,
dochop u mux
coeqnHeHud (7 9)

OO0mast XapakTepuCTHKa 3JIeMEeHTOB VA-TpymIsl.
OCOOEHHOCTH CTPOCHHUSI aTOMOB 3TUX JJIEMEHTOB,
XapaKTepHBIE IS HUX CTEIICHH OKUCIICHHSI.

A30T, pacrpocTpaHeHUe B IpUpoJe, pu3HdecKue
u XuMHYeckue cBoicTBa. KpyroBopor asora B

TIPUPOIE.

AmMpuak, ero (U3MYECKHE U XHMHUYECKHE
cBOlicTBa, moiydeHHe u mnpumMeHenue. Conn
aMMOHUS, WX (HU3WIECKHE ¥ XUMHUYECKHC

CBOMCTBa, npuMeHeHue. KauecTBeHHas peakuus
Ha NOHBI aMMOHWUSL.

A30THas KUCI0Ta, €€ Pu3nIecKre 1 XUMHIECKNE
cBoiicTBa (00mMEe Kak TPENCTABHTENS Kilacca

kucior W cnenuduueckue). Hcmonbp3oBanue
HUTPATOB M COJEH aMMOHHSI B KadecTBE
MHUHEPATBbHBIX ynoOpeHuit. XuMuyeckoe

3arpsi3HEHUE OKPYIKAIOIIel CpeJibl COeTUHEHUSIMU
a30Ta (KUCIIOTHBIE NOXKAH, 3arPSI3HEHUE BO3IyXa,
ITOYBHI M BOJIOEMOB).

®ocdop, amtorponnsie Moandukanuu docdopa,
(bu3nUeCcKre U XUMUYECKHIE CBOWCTBA.

Oxcun  dochopa(VY) m dochopHas KuCIOTa,
¢du3HYecKre U XUMHUUYECKHE CBOWICTBA, MOTyYCHHE.
KauectBeHHas peakius Ha Gocdar-nOHBIL.

Ucnone3oBanne  QochatoB B KauecTBe
MUHEPaIBHBIX yIoOpeHHH. 3arps3HeHue
MIPUPOJTHBIX BOZOEMOB (hochaTamu.
JdeMoHcTpauuun

Komnekmum:  ¢ochop M HX  COCHUHCHUS.

B3aumopeiicTBre KOHLIEHTPUPOBAHHON a30THOMU
KHUCJIOTBI C MEJIBIO.

JlabopaTopHble M IPpaKTHYeCKHe PadoThI
Jlabopamopuyvie onvimoi:

1. BsaumopeiicTBHe cojel aMMOHHUS C IIEIOYBIO.
2. O3HakoMJIeHWE C 00pa3namMHu a30THBIX W
¢dochopHBIX yIoOpeHHH.

Ipaxmuuecxas paboma:

Ne 3. INonmy4yeHne aMMHaKa, U3yueHHEe €ro CBOUCTB.

Buoruucaenusn
- 10 YPaBHEHUSIM XUMUYECKUX peakUuid

OOBsACHATH 00IIHEe 3aKOHOMEPHOCTH B
U3MCHCHHU CBOMCTB 31eMeHTOB VA-
rpynnbel M HUX COECOUHEHHH C Y4YETOM
CTPOCHHUS HX aTOMOB.

XapakTtepuzoBath  (usnueckue U
XMMHUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB
azotra W (Qochopa W WX COCTUHECHUH
(ammmaka, cojel aMMOHUS, a30THOM
KHCJIOTBI, HUTPATOB, okcHaa gocdopa’) u
¢docpopuoit  kucnore,  dochaTos),
CIIOCOOBI WX TIOJTydEHUs], TPUMCHEHHE U
3HAYEHHE B IIPUPOJIE U )KU3HH YETIOBEKA.

Ompenensatb WOHBI aMMOHUS U
(docdar-moHEI B pacTBOpE.

OOBSICHATD CYIIHOCTH 3KOJIOTHIECKUX
mpo0ieM, CBSI3aHHBIX C HAaX0XKICHUEM
coeiuHeHuit asora U (dochopa B
oKpyxatome cpene. IlmaHupoBaTe u
OCYIIECTBIISITh HA PAKTHKE XUMHUECKHE
OKCIICPUMEHTHI, IIPOBOJAUTH Ha6J'IIOI[eHI/I§I,

JenaTh  BBIBOABI TI0  pe3yJibTaTaM
SKCIICPUMECHTA.
CrnemoBate mpaBmiaM 0Oe30macHOM

paboTel B mabopaTopuy MpHU HUCHOJIB30-
BaHMU XUMHYECKOH MOCYBI U 000pya0-
BaHMUI.

HpOI/IBBOI[I/ITI) BBIYUCJICHUSA 1o
XUMHUYECKUM YPABHCHUAM.
Hcnons3oBaTh npu BBIITOJTHCHHUH

Y9eOHBIX 3aJaHUH TEKCTHl y4YeOHWKa,
CIpaBOYHBIE MaTepuajbl (Mepuoanye-
CKYIO CHUCTEMY XHUMHUYECKHX DJIEMEHTOB
O. U. MenneneeBa, TaOIUIy pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHHH M COJICH B

BOJE, 9NEKTPOXUMUYECKUN pan
HaNpsDKeHUH METaJIoB).

Hcnonp3oBaTh MpU  BBINOJHEHUU
y4eOHbIX 3aJaHUil M B  Ipolecce
UCCJIEI0BATENIbCKOM JIeSATENBHOCTH
HAY4YHO-TIOIYJISIPHYIO JIUTEPATYPY

XMMHUYECKOTO CO/IEPXKAHUS, CIPABOYHbIC
MaTepHaisl, pecypchl HTepHeTa

https://videour
oki.net/video/

25-fosfor-i-
iegho-
soiedinieniia.h
tml

Tema 6.

Oomasn
XapaKTepUucTUKA
XHMHUYECKUX
aementoB |VA-
IrpyHIbl.
Yraepoa U
KpPeMHMH M HX
coeMHEeHHUs

(81)

Yrnepon, aJUIOTPOTTHBIE MOTU(HUKALINY,
pacmpocTpaHeHHe B mpuUpone, (usnyeckue u
XIMHUYecKne cBoiicTBa. Axcop6mmsa. KpyroBopot
yTIepoa B MPUPO/IE.

OxkcuIpl yriaepoaa, uX GU3HIECKUEe U XUMHUYCCKHE
CBOWCTBa, MX JIEUCTBUE HAa MUBbIE OPraHU3MBI,
MONyYeHHE W TPUMCHEHHE. ODKOJOTHYECCKHE
MpOONeMBI, CBS3aHHBIE C OKCHIOM YTJIEpO-
na(1yY); rumore3a TIOOAIBHOTO TOTEIUICHHS
KIUMaTa; NapHUKOBBIH  3¢ddekr. VYrompHas
KHCJIOTa U €€ CONN, NX (PU3UIECKUEC U XUMHUICCKHUE
CBOMCTBa, MOIy4YeHHe U mpuMeHenue. KauecTpeH-
Hasl peakius Ha KapOoHaT-HoHBI. Mcrnonb3oBaHue
KapOOHATOB B OBITY, MEIULINHE,
MIPOMBIIIIICHHOCTH, CEJTHCKOM XO35HCTBE.
[lepBoHauanbHBIE TOHATHS 00 OPraHUYECKHUX
BELIECTBAX KaK O COEAMHEHUAX YIiepoja:
0COOEHHOCTH cocTaBa W cTpoeHus. [loHsTHE O
OMOJIOTMYECKH BAXKHBIX  BEIIECTBAX: JKHpax,
Oenkax, yrieBojax. MaTepuaabHOE EIHHCTBO
OpraHNYECKUX U HEOPTAaHUIECKUX COCTUHEHUM.

Kpemunii, ero ¢usnyeckne © XUMHYECKHUE
CBOMCTBA, IOJIyueHHE M  TNPUMEHEHHE B
JNEKTPOHUKE.

Coemunenuss kpemHus B npupoge. OOmme
npencraBieHns o0 okcuae kpemHHA(lY) wm
KpEMHHEBOI KHCJOTE. Cunukarsl, ux
HCIONb30BaHUE B ObITYy, MEIULUHE,

MPOMBIIIJIEHHOCTH. BakHeine CcTpouTenbHbIE
MaTepHajbl: KepaMUKa, CTEKJIO, IIEMEHT, OETOH,

OOBsACHATE 00IIHe 3aKOHOMEPHOCTH B
W3MEHCHHH CBOWCTB 3yeMeHTOB |VA-
IpyNnbl U HUX COCOUHEHHH C Y4YETOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBaTh  (pHU3WUYECKHE U
XUMHYECKHE CBOWCTBA IMPOCTHIX BEMIECTB
yriaepoja U KPeMHHUS U MX COeIWHEHUI
(oKcHmOB yriieposa, yroidbHOM KHCIIOTHI,
KapOOHATOB, OKcHIa KPEMHUS,
KPEMHUEBOW  KHUCIIOTHI,  CHJIMKATOB),
CIocoObl UX TOJIyYEHHUs, MPUMEHEHUE U
3HAYCHUE B PUPOJIC U )KU3HH YEJIOBEKA.

Omnpenensats KapOOHAT- W CHIJIMKAT-
HOHBI B PaCTBOPE.

OOBSICHATH CYIIHOCTh IKOJIOTUIECKUX
mpoOiieM, CBSI3aHHBIX C HaXOXICHHEM
YIJIEKUCIIOTO ra3a B OKpY Karollel cpene.

WnmoctpupoBaTh B3aUMOCBSI3b
HEOPTaHMYECKUX COEAMHEHWH yriepona
1 OpPraHMYECKUX BEILECTB.

[lmaHupoBaTh ¥ OCYIIECTBIATH Ha
MPaKTUKE XUMHYECKHUE O3KCTIEPUMEHTHI,
MIPOBOJIUTH HAOIFOICHHSI, IETATh BEIBOIBI
10 pe3ynbTaTaM HKCIEPUMEHTA.

CnenoBath TpaBmiaM 0Oe30mMacHOM
paboTel B 1ab0OpaTopuy MPHU KCIIONIB30-
BaHMM XUMHYECKOH MOCYZbl U 000pyno-
BaHUSI.

Hcnonp3oBaTh TpU  BBITOJHCHUU
y49eOHBIX 3aJaHUN TEKCTHl y4eOHHKa,

https://videour
oki.net/video/

28-kriemnii-i-
iegho-
soiedinieniia-
silikatnaia-
promyshlienno
st.html
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Kene300eTOH. IIpob6nembr Oe30macHoro
HCIIONIb30BAaHHUS CTPOUTEBHBIX MAaTepHAJIOB B
MOBCEIHEBHOM JKU3HU.

JdemoHcTpanuu

Mopen KpUCTAINIMYECKUX PEUIETOK —alMasa,
rpadura, MoJeKybl QyuiepeHa.

AncopOuus PacTBOPEHHBIX BEILECTB
AKTUBHPOBAHHBIM YIIéEM. [IpotuBoras.
Buneomarepuansr: CUJIMKATHAs po-
MBIIIUIEHHOCTD.

Mogenu MOJIEKyJI OpraHMIeCKHUX BEIECTB.
JlaGopaTopHble N MPAKTHYECKHE PAOOTHI
Jlabopamopuwiii onvim:

KauecTBeHHass peakuus Ha  KapOOHAT-HOH.
Ipakmuueckue pabomoi:
Ne 4. TlomydeHme  YTJIEKHCIIOTO  rasa.

KauecTBeHHast peakius Ha KapOOHAT-HOH.

No 5. Pemienue sKCIepUMEHTaJIbHBIX 3aJad o
TeMe «Hemetamsy.

Buviuucaenusn

— IO YpaBHEHMSM XHMUYECKUX PEAKLMH, €CIU
OJIVH U3 PeareHToB J]aH B BUJE BOJHOTO PacTBOpa
C U3BECTHOM MaccOBOM goieH

cipaBounble Marepuansl ([lepuomuue-
CKYIO CHUCTEeMY XUMHYECKHX DJIEMEHTOB
. Y. MenneneeBa, TabiuIly pacTBOPHU-
MOCTH KHCJIOT, OCHOBAaHHMH U COJICHi B

BOJE, AIIEKTPOXUMHYECKUI psn
HaTPSDKCHAN METAIJIOB).

Hcnonp3oBaTh  NpU  BBINOJHEHUH
yueOHBIX 3aJaHMd W B  Ipolecce
HCCIIeI0BATEIBCKOM JeATeIbHOCTH
HayYHO-TIOITYJISIPHYO JIUTEPaTypy

XUMHYECKOTO COJICpXKaHHUs, CIIPAaBOUHBIE
MaTepuaisl, pecypcsl IHTepHeTa

Paznea 3. Meraiibl H HX CO

equHenus (20 v)

Tema 7. OO01ast XapakTepUCTHKA XUMHUYECKHX 3JICMEHTOB PackpbiBaThb  CMBICT  HM3y4YaeMmbIX | https://www.y
Oﬁ]l[l/le — METAJJIOB HAa OCHOBAHUM HUX IMOJIOKeHuA B | NOHATHU U NIPUMCHATH 3TU HNOHATUA IIPU outube.com/w
CBOMCTBA Iepnoandeckoii cucTeMe XMMUYECKHUX 3JIeMEeHTOB | OIHMCAaHHU  CBOMCTB  BCIICCTB M HX | oohoy=\N/6W
MeTaJlJIOB TpeBpaICHU. e o o1
. . Y. Menneneesa u crpoenust aromoB. Ctpoenune | TP 016) 1 6 Wi3lIgnl&list
(41) METaJUIOB. Merasnyeckast CBA3b u BACHATD ODIIHC 3AKOHOMEPHOCTH B\ _ g "y o F e
MeTalMdecKas — KpUCTAalIuMueckas — pemérka. | [SMCHCHHH CBOHMCTB - 5JCMCHTOB-MCTAIl" NraYGOosSUh
DNEKTPOXUMHUUYECKUHN psJl HANIPSDKEHUN METaJUIOB. ﬁgBaﬁoﬁoioeHHHeHHH € yHCTOM CTPOCHHA V_g—xvCVvu KCr
Om3nyecKiue ¥ XUMHUYECKHE CBOWCTBA METAJIOB. Xa aKTé H3OBATE ctpoerne | wTev&index=
Ooburme crocoOs! moTydeHus MeTauioB. [loHsaTHe MeTaJ'IIJ)'IOB p oo (1)1/[31/[‘160;?1:/)16 " WIeysdndex=
0 KOppO3HHM META/UIOB M OCHOBHBIC CIIOCOOBI XHMquCK’He cBOMCTBA MCTAILIOB S
3amuTel 0T Koppo3uu. CruiaBel (CTajib, YyryH, XaDAKTCDH3OBATE  OGILIe cnoco61:i
JIOPATIOMHHUIA, OPOH3a), MX NPUMEHEHHE B OBITY HOE quﬁH MOTANIOR Hl https://www.y
U IPOMBIIILICHHOCTH. Y : .. | outube.com/w
CnenoBate TpaBwiaM 0e30MacHOM P
Aemoncrpanuu a00Thl B JTAOOPATOPHH TIPH HCIIOJIH30- atch?v=NFf8C
O3HaKOMJICHHE C O6paSLIaMI/I METAJIOB U CIIJIaBOB, p p . p p 6 fUNMGAM&Iis
uXx  (usuyeckMMH ~ CBOWCTBAMH Mogenu | BaHHH XUMHHCECKOM TIOCYBL I 0DOPYAO™ | -
. . BAHMSL. t=PLVtJKSSES
KPUCTAJUTUYECKUX PEIIETOK METAIIJIOB.
BI:I)/IZ[GOMaTCpI/IaJ'IBIZpI(Opp03I/I$I METAaJUIOB. Tpoussozus BBIIHCICHUA mo | NrgYGOsSuh
XUMHUUYECKUM YPABHEHUSAM. VxvCVVuKCr
JlabopaTopHble M MpaKTHYecKHe padoThl - _
TaGopamopiwie onvimbi: Hcnone3oBaTh  TIpHM  BhINOJHEeHMH | WTey&index=
’ YyeOHBIX 3aJaHUi TEKCTHl ydYeOHHUKa
O3HakomMIieHHE ¢ 00pa3liaMu CIUIaBOB METAJLIOB. Zn ABOUHBIC HMaTe o (Hg o qu’ 6
3aBUCHMOCTh CKOPOCTH PEaKIMd MeTajia ¢ P p proa
KHCTOTOH OT MPHPOJTE METAIIA CKYI0 CHUCTEMY XHMHUYECKHX DIIEMCHTOB
Boruucaeniis ’ A. U. MenneneeBa, TaOIUIy pacTBOPH-
— 10 ypaBHEHMSM XMMHYECKHMX peakimii, ecym | MOCTH KHCJIOT, OCHOBaHHH M COICH B
OJIMH M3 PEAreHTOR COJIEPKHUT NPUMECH BOZE, IJICKTPOXUMHUHCCKIH pil
HATIPSDKCHAN METAIJIOB).
Hcnosnp30BaTh  HpPUH  BBITOJHCHUU
y4eOHbIX 3aJaHUii W B  Ipolecce
UCCJIEIOBATENIbCKON JIeSTENIBHOCTH
HAYYHO-TIOMYJISIPHY O JUTEPATYPY
XUMHYECKOTO COJICpXKAHUs, CIIPaBOYHBIC
MaTepHualbl, pecypcol MIHTepHETa
Tema 8. [lenounsie METAaJIIIBL TITonoxeHne B OOBACHATH 00IIKE 3aKOHOMEPHOCTH B | https://resh.ed
Bakueiiumue Teprogu4ecKoi cCHCTEME XUMHYECKHX dj1eMenToB | NSMEHCHHU  CBOMCTB 3JIEMEHTOB-METAI- | ) ry/subject/le
METaJIbI 1 X J. W. Menneneesa, ctpoenue artomos. | 05 B TPYIMaX W HX COCAUHCHMN € ¢50n/3124/star
COCTUHEHMSI Haxoxneaue B mnpupone. Dusudeckue u yHaerom CTPOCHHA X aTOMOB. t/
(16 1) : Xapaktepu3oBaTh (UIUYCCKHAE U XH- =

XHMHYECKHE CBOMCTBA (Ha npuMepe HaTpusa "
KaJ'II/ISI). OKCI/IIILI " TUAPOKCHUblI HATPpUA U KaJIus.

[IpumeHeHre WIENOYHBIX METAIOB U HX
COCIMHCHUM.

IllenoyHo3eMenbHbIE  METaJUIbl ~ MarHuid U
KalblUui, cTpoeHue aTtoMoB. IlosoxxeHue B

ITepuoanueckoii cucreMe XMMHUYECKHUX 3JIEMEHTOB
. Y. MenneneeBa. HaxoxnaeHue B mpupoje.

MHUYECKUE CBOWCTBA MPOCTHIX BELIECTB
METaJNIOB M WX COCTUHEHHH (OKCHJIOB,
THIPOKCUIOB, COJIeH), CIIOCOOBI X
MOJIyYEHHUs, IPUMEHEHHE U 3HAYeHHE B
TIPUPOJIE U )KU3HU YeTOBEKa.
Pacno3naBaThk ¢ MOMOIIBIO KAUECTBEH-
HBIX PEaKIMid HMOHBI METAJUIOB (MarHWs,
ATFOMUHMSI, [IMHKA, JKeJie3a, MEJIH).
[InanupoBaTh W OCYIIECTBISITH Ha

dusnueckue 17§ XUMHUYECKHE CBOMCTBA.

IPAKTUKC XHWMHYCCKHUC DOKCICPHUMCHTHI,

https://videour
oki.net/video/

13-aliuminii-
iegho-
soiedinieniia.h
tml
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Baxneiimue coenmuHeHUs  KajbIus — (OKCH,
THAPOKCH, conn). JKEcTkocTh BOBI U CIIOCOOBI €&
yCTpaHEeHusl.

Amomunuii. Tlonoxenune B Ilepuonnyeckoit
cuctemMe  xumudeckux onemenroB . .
MengeneeBa, cTpoeHue aroma. HaxoxxaeHue B
npupojae. Ou3nvecKkre U XUMHYECKHUE CBOMCTBA.
Am(oTepHbIE CBOWCTBA OKCH/IA U THIPOKCHAA.
Keneso. [lonoxenue B [lepuognueckoit cucreme
xuMmudeckux diementoB J[. WM. Menpgeneena,
crpoeHue aroma. HaxoxxaeHue B mpupoze.
dusnyeckrne U XxuMudeckue cBoricTBa. OKCHIBI,
ruapokcuasl u conu xeneza(Il) u sxeneza(1ll).
JdeMoHcTpanuun

B3aumopeiicTBre HaTpus ¢ BOJOM.

OxkpaiBaHue MjIaMeH HOHAMH HaTpUsl U KaJusl.
OkpatBaHue MmiIaMeHd HOHAMU KaJbIIUs.
B3aunmopelicTBue okcuaa Kajablus ¢ BOJOM.
Buneomarepuansl: ropeHue Kene3a B KHCIOpOJe
U XJIOpe.

JlabopaTopHble M NPpaKTHYeCKHe PAadOThI
Jlabopamopmvle onvimul:

OszHakoMyIcHHE ¢ OOpa3laMu aIMIOMUHHUS H €ro
CILIaBOB.

AMGOTEpHBIC CBOWCTBA TUAPOKCHIA ATFOMUHUSL.
KauecTBeHHbIC peakiuy Ha HOHBI KeJe3a.
Ipakxmuueckue pabomol:

Ne 6. YKécTkoCTh BOABI U METOMBI €€ yCTPaHEHHUS.
Ne 7. PemieHue sKCHepUMEHTANbHBIX 3agad I0
Teme «MeTtasibD.

Bouiuucaenus

— 0 yYpaBHEHHUSM XHUMHUYECKHUX PEaKIHUH, eciu
OJIMH M3 PEareHTOB JaH B M30BITKE WIH CONEPIKUT
MIPUMECH;

MacCOBOM JIOJM BBIX0J1a MPOAYKTA PEAKIINH

MIPOBOANTH HAOJIOACHHUS, AETATh BBIBOJIBI
0 pe3yJabTaTaM dKCIEPUMEHTA.

CnenoBare mpaBwiaMm —Oe3onacHol
paboThI B nabopaTopun mpu
HCTIONB30BAaHNN XMMHUYECKOI IOCYnIBl 1
00opymoBaHUs.

[TpousBoanTs BBIYHCIICHHS 1o
XMMHYECKIM YPABHEHUSM.

BricTpanBath pa3BEpHYTHIE MUCHMEH-
Hble U YCTHBIE OTBETHl C ONOpPOH Ha
WHPOPMALUIO U3 YUYeOHHWKAa W CIIPaBOY-
HBIX MAaTepuasoB, TPaMOTHO HCIONb30-
BAaTb W3YYCHHBIN MOHATUNHBIA amnmapar
Kypca XUMHUH.

Vcnonp3oBaTh  TpU  BBHINOJHEHUH
y4eOHbIX 3afJaHUll M B  Ipolecce
HCCIIeIOBATEIbCKON JIeSITebHOCTH
Hay4HO-TIOMYJISIPHYIO IUTEpaTypy

XMMHYECKOTO COAEPXKAHUS, CHPABOTHBIC
MaTepuaisl, pecypcsl IHTepHeTa

Pa3nen 4. Xumus u okpy:xawuias cpeaa (3 1)

Tema 9.
BemecTBa n
MaTepuasbl B
JKH3HHU YeJI0BeKa
(34)

Hosble maTepuansl u TexHojioruu. BemiectBa u
Marepuajgbl B IMOBCEJIHEBHOM >KM3HHM YeJIOBEKa.
Xumus U 310poBbe. be3onacHoe Hcnoab30BaHUE
BEIIECTB M XUMHICCKHUX PEAKIHiA B OBITY.

[IpupoaHbIe UCTOYHUKH YTICBOAOPOAOB (YTOIb,

NPUPOAHBIN  ra3, HedThb), MNPOAYKTH  UX
nepepaboTKH, HUX  polb B OBITY W
IIPOMBIIIICHHOCTH.

OcHOBBI 9KOJIOTM4ECKOU TPaMOTHOCTH.

XuMHYecKoe 3arpsisHeHHE OKpYXKalolmel cpesisl
(IpenenbHO AOMyCTUMasi KOHIIEHTPANUs BEIIECTB
— IIJK).

Ponb XxMMUM B peIICHNH SKOJIOTHYECKUX TPOOIIeM

XapakTepHu3oBaTh pojib XUMHH B pa3-
JUYHBIX cdepax AesTEeIbHOCTH JIoneH,
OCHOBHbIE BEIECTBA U  MAaTEpHaJIbI,
NpUMEHSIEMbIe B XH3HH COBPEMEHHOI'O
YenoBeKa.

OOBACHATE  yCIOBUSI  0€30IIaCHOTO
HCTIONIb30BaHMS BELIECTB M XUMHUYECKUX
peaxumii B OBITY.

AHanu3upoBaTh M KPUTHYECKH
OLICHWBATh MHGOPMAIMIO O BIMSHUN
MIPOMBILIJIEHHOCTH, CEJIbCKOTO  XO3M-
CTBa, TPAHCIIOPTa W JIp. HAa COCTOSHHE
OKpYy>Karouiei cpeibl.

YMeTh OKa3blBaTh I[EPBYH IOMOLIb
IIPU XUMHYECKHX 0)KOTaX U OTPABICHUSX.

[MpuanMate yuyactHe B 00CYXICHUH
po0IeM XUMHUYECKOH M 3KOJIOTHYECKOH
HalpaBJIeHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO THO3MIHUIO 1O MpobiemMe U
npemgiaratb BO3MOXXHBIC nyTH eé
peleHus

ru/video/previ
ew/?filmld=24
415920711755
52354&from=

tabbar&parent

reqid=165638
8671549175-
891887405770
9721823-sas2-
0564-sas-17-
balancer-
8080-BAL-
2440&text=mp
HUPOJHBIE+HUCT

OYHUKHUTYTIIEB
0d0pPOJOB

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLIECCA
HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
8 KUIACC
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https://www.yaklass.ru/
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9 KJIACC
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MATEPUAJIBHO-TEXHUNYECKOE OBECIHEUEHUE OBPA30OBATEJIBHOI'O

ITPOLECCA

Hamypanvuvie 06vexkmo:

Konnekunn MHUHEpaTOB W TOPHBIX MOPOJ, KOJUIEKIMM METAUIOB M CIUIABOB, KOJUIEKLUU
MUHEPAJIBHBIX YAOOPEHUH, KOJUIEKIUH IIACTMAcC U IMOJIMMEPOB, KOJIIEKIMU BOJOKOH M TKaHEW,
KOJUIEKIIUY HEDTENPOAYKTOB, KOJIJICKIIUU TOTLIUBA.

Xumuueckan nadopamopunan nocyoa, annapamasl u npUOOpovl:

1) TIpuGopsl Wi pabOThI C Ta3aMu- MOIyYeHHE, COOMpPAHKUE, OYMCTKA, CYIIKA, MOTJIOIIECHHE ra30B;
peakuuu MeXly IOTOKaMH ra30B; PEaKIMU MEXKIy Ia3aMH IPU MOBBIILIEHHOM J1aBJICHUY;

2) AnmapaThl W TPUOOPBI I ONBITOB C JKUAKMMH W TBEPAbIMH BEIECTBAMH- II€PErOHKA,
¢unbTpOBaHUE, KpUCTAUIM3ALMA; IPOBEACHUE PEAKIUI MEXIy TBEPIAbIM BELIECTBOM MU
JKUJKOCTBIO, )KUJKOCTBIO U )KUJKOCTBIO, TBEP/IbIMU BELIECTBAMU;

3) H3ameputenbHbie U HarpeBaTelbHbIC MPUOOPHI, PA3THMYHBIC PUCIIOCOOICHUS ISl BHITOTHCHUSI
OIIBITOB.

Mooenu:

Habopsl MoJieneit aToMOB ISl COCTaBIICHUS IAPOCTEPIKHEBBIX MOENEH MOJIEKYII.

Yueonwvie nocoous na newamnoii ocnose:

Tabnuupl U1 HOCTOSHHOTO AKcnoHupoBaHus («Ilepuonnyeckas cucremMa XUMHUECKUX HJIEMEHTOB

H. W. MengeneeBay, «Tabmuia pacTBOPUMOCTH  KHCJIOT, OCHOBaHHUH U  COJICH»,

«INEeKTPOXUMUYECKUH Pl HAPSHKEHUN METaIOB» U . )

Texnuueckue cpeocmea 00yuenus:

CpenctBa mnepenaud v oOpabOTKM HMHPOpMaLUU (TENEBU30pP, MYJIbTUMEIUNHBIA IMPOEKTOP,

WHTEpaKTUBHAs JOCKA, KOMIIBIOTEP.)

Anmeuka:

1) JKryT KpOBOOCTaHABIIMBAIOIINHA, PE3UHOBBIN - 11T

2) BuHT cTepuibHbIH, HPOKUii 14 cM - 2mT

3) bBuHT cTepuibHBIiA 5 ¢M- 21T

4) BHHT HECTePHIbHBIN - 11T

5) Canderku cTepuibHbIE — 2 YIIAKOBKH

6) Bara crepunbHas — 1mauka

7) JleiikoruacTbIps MIMPUHOM 2 ¢M — 1KkaTyIka. 5 cM — 1 karymika

8) bakrepunuaHbIi JeHKOMIACTHIPH - 20T

9) CnuproBoii pactBop #oma 5% - 1daakon

10) Boamslii pacTBOp aMMuaka

11) PactBop nepokcuaa Bogopoaa - 1 ¢hakon

12) IlepmanaraHat Kajaus KpUCTAUTHYECKUH - 1yn

13) Ananbrus B Tabietkax — lym

14) Hosxaumpl- 11t

HartypajibHbie 00beKTbI.

-KOJUIEKIIUM MMHEPAJIOB ¥ TOPHBIX MTOPOJ,

-METaJIOB U CILIaBOB,
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-MUHEPAITbHBIX YI00pEHU,
-IIJJACTMACC, Kay4yKOB, BOJIOKOH U T. ]I
XuMHYyecKHe peakTHBbI M MaTepuaJibl. Hanbosee 4acTo ncnoiabp3yeMble PeakTUBbI U MaTepHaIbl:

1)
2)
3)
4)

5)
6)

1)
2)

MPOCTHIE BEUIECTBA - ME/lb, HATPUI, KaIbIIUWA, AIFOMUHUM, MarHUH, kKeJIe30, IUHK, CEpa;

okcubl — ey (1), kanbius, xenesa (1), marunus;

KHCJIOTHI - COJIsSIHAsA, CepHasi, a30THAS;

OCHOBAHHMSA - THAPOKCHUJ HATPHsl, TUAPOKCUJ KalbLUsA, THIPOKCUZ Oapus, 25%-HbI BOJHBINA
pacTBOp aMMHAKa;

coimu - xyopunbl Hatpusi, meau (1), sxkenesza(lll); HuTpaTel kamus, Hatpus, cepedpa; cyiabdars
memu(Il), xenesza(ll), xeneza(lll), anromunus, aMMOHUs1, KaJusi, OPOMH]] HATPUS;

OpraHUYECKHUEe COCTUHEHHS - KpaxmaJj, MNIMIHUPUH, YKCYCHAs KHCIIOTa, METHJIOBBIM OpaHKEBBIA,
denondranenH, TaKmMyc.

Xumuyeckas jJadopaTopHasi MoCy1a, annapaTrbl 1 NPUOOPHI.

npuOOpPEI 171 pabOTHI C Ta3aMH;

anmnapatsl U IPUOOPHI 7S OIBITOB C KUJIKUMHU U TBEPbIMU BEIIECTBAMU;

Mopaean.

aTOMBI, MOJIEKYJIbI, KPUCTAJLJIBI, 3aBOJICKHUE aIlIaparhl,

MOJICTTN KPUCTANTHIECKIX PENIeTOK ajiMasa, TpaduTa, cepsbl, hocdopa, okcuaa yriaepona(lV), moxa,
xKenesza, MeIf, MarHusl.

Ha0OpbI MOJIEJIe aTOMOB JJIS COCTaBJICHUS IIAPOCTEPKHEBBIX MOJIETIEH MOJIEKYJ MPU HU3YUCHHH
OpPraHNYECKON XUMUHU.

Y4eOHble MOCOOUS HA NEYATHOH OCHOBE.

«Ilepuonnyeckas cucreMa xumuueckux snemeHToB /1. . MenneneeBay,

«Tabmuma pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJIEH»,

«INEKTPOXUMUYECKUHN PAJl HAPSHKEHUI METaJIIOBY.



