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MNOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1o XMMHU Ha ypOBHE OCHOBHOTO 0OmIero oOpa3oBaHHUs COCTaBJieHA HAa OCHOBE
TpeOOBaHUH K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHON MPOTrpaMMbl OCHOBHOTO OOIIETo
obpaszoBanus, mnpeacTtaBieHHBIXx B @DPI'OC 00O, a Takke Ha OCHOBE (QenepanbHON padoueit
pOrpaMMbl BOCHHUTAHUS M C YYETOM KOHILEIMLMHU IPENojaBaHusl y4eOHOro mpeaMera «XuMUs» B
oOpasoBarenbHbIX opranu3anusx Poccuiickoii deneparum.

[IporpaMMa mo xumuM pa3paboTaHa € LEIbI0 OKA3aHUS METOIMYECKOW MOMOILM YUYUTENO0 B
co3aHuu paboueil MporpaMMel 10 y4eOHOMY MTPEIMETY.

[Tporpamma o XxMMHHU AAET MPEACTABICHUE O IENsX, O0IIeH CTpaTerui 00y4eHuUs, BOCTIUTAaHHS U
pa3BUTHA 00YUaIOUINXCS CPEACTBAMU YYEOHOTO MpeIMEeTa, yCTaHABIUBACT 00s3aTEIbHOE MTPEIMETHOE
coJiepyKaHue, IpeyCMaTpUBAET paclIpeieIEeHUE €ro 1o KjaccaM U CTPYKTYpUpPOBaHUE 10 pasjienaM U
T€MaM @POrpaMMbl 110 XUMHUH, ONPEIENSIEeT KOJIWYECTBEHHbIE WU KaYECTBEHHBIE XapaKTEPUCTUKU
COJIepXKaHUsl, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh U3YYEHUS! XUMHH C YUYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTMKM  y4eOHOro mpollecca, BO3PACTHBIX  OCOOEHHOCTEH
00yJaromuxcsi, ONpeneNsieT BO3MOXXHOCTH MpeaMeTa JJlsl pealn3anuu TpeOOBaHUN K pe3ysibTaTam
OCBOCHHS OCHOBHOI 00pa30BaTeNIbHOM MPOrpaMMbl Ha ypPOBHE OCHOBHOTO 00IIero ooOpa3oBaHus,
a Takke TpeboBaHUU K pe3ylbTaTaM OOydeHHs XUMHUHM Ha ypOBHE Ielield M3y4deHHs IpeaMeTra u
OCHOBHBIX BHUJIOB y4eOHO-ITO3HABATEIBHON MEATEIHLHOCTH OOYYaIOUIerocs MO OCBOCHHIO y4eOHOTO
COJIEpKaHU.

3HaHUEe XHMUHU CIYXXMT OCHOBOH a1 (OpPMHUPOBAHUS MHUPOBO33PEHUS OOYYarOLIErocs, ero
IpPEJCTAaBICHUH O MaTepUalbHOM €JUHCTBE MHUPA, BAXKHYIO POJIb UIPAlOT (OpMHpYEMble XHUMHEH
IPEJCTaBICHUsT O B3aUMOIIPEBPALLEHUSAX HHEPrUM U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O IMYTAX
peleHus To0albHBIX MPOOJeM YCTOHYMBOrO  Pa3BUTHSA YeJI0BEYECTBA —  CBIPBEBOW,
HHEPreTUYECKOM, MHUIIEBOI U HKOJIOTHYECKOM 6€301MacHOCTH, POOIIeM 3paBOOXPAaHEHUS.

N3yueHne xumuu:

CIOCOOCTBYET peanu3alii BO3MOXHOCTEH HJIs CaMOpa3BUTUS M (POPMHUPOBAHUS KYJIBTYpPbI
JUYHOCTH, €€ o0mIell U (yHKIIMOHAIbHONW I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUICHUS M TBOPYECKHUX CIIOCOOHOCTEH oOyvaromumxcs,
HaBBIKOB HMX CaMOCTOSATENbHOM y4eOHOM JAeATeNIbHOCTH, 3KCIIEPUMEHTAIbHBIX u
HCCIIEOBATEIBCKUX YMEHUH, HE0OXO0IMMBIX KAaK B IIOBCEIHEBHOW >XM3HH, TAK U B
npodecCHOHATBLHOM 1eATEIbHOCTH;

3HAaKOMMUT CO CelU(UKON HAYyYHOTO MBIIUIEHUS, 3aKJIa/(bIBA€T OCHOBBI 1IEJIOCTHOIO B3IJIsAa Ha
€IMHCTBO MPUPOJBI M  4YEJIOBEKa,  SIBJIAETCS  OTBETCTBEHHBIM  3TamoM B (OPMHPOBAHUU
€CTECTBEHHOHAYYHOU IrpaMOTHOCTH 00yYaroLuXcs;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOIHYECKOE 00pa3oBaHUE 00yUYaIOIIMXCS.

JlaHHble HampaBieHUs B OOYYEHHHM XHMMHUU OOECIEUMBAIOTCA CIEHU(PHUKON COIepKaHHS
y4eOHOro TMpeaMeTa, KOTOPBIA SBISETCS IEJaroruueckyd aJanTHUPOBAaHHBIM OTpakeHHEM 0a30BOM
HayKHd XMMHUU Ha ONPEAEIEHHOM 3Tarle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OLIero o0pa3oBaHHs OpPUEHTHPOBAH HAa OCBOEHHE
00yYaromyMHUCs CHCTEMBbl NEPBOHAYAIBHBIX MOHATHM XUMHHM, OCHOB HEOPraHMYECKOW XHMHUHU H
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX MOHATHI OPTraHUYECKON XUMHH.

CtpykTypa cofepxaHusi IpOrpaMMBbl 10 XMMHH CPOPMUPOBaHA HA OCHOBE CUCTEMHOIO MOJIX0/1a
K e€ m3yudeHuro. ColepikaHue CKJIAAbIBACTCAd W3 CHUCTEMbl MOHATHM O XMMHMUYECKOM DJIEMEHTE H
BEIIECTBE W CUCTEMbl MOHATHH O XUMHUYecKod peakuud. OO0e 3TH CHCTEMBI CTPYKTYpHO
OpPraHM30BaHbl 110 IPHHLMILY IIOCIEJOBATEIBHOTO Pa3BUTHS 3HAHUNW Ha OCHOBE TEOPETUYECKUX
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IIPEJICTaBICHUNA Pa3HOTO YPOBHS:
ATOMHOMOJIEKYJISIPHOTO YYEHMsI KaK OCHOBBI BCETO €CTeCTBO3HaHuUs; [lepuonndeckoro 3akona
J.1. MenzeneeBa Kak OCHOBHOI'O 3aKOHA XUMHH; yYEHUS O CTPOCHUU aTOMa U XMMHUYECKON
CBSI3H;

IIPEJICTaBICHUN 00 3JIEKTPOIUTHUECKOMN IMCCOLMALINY BEIIECTB B pACTBOPAX.

Teopernueckne 3HaHUSA PAcCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKH IIOJNYYEHHBIX H
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCSA IOCIEIOBATEIBHO OT OJHOTO YPOBHSA K JIPYTOMY, BBITIOJHSI
(GyHKIMU OOBSICHEHUS W IPOrHO3UPOBAHMSI CBOMCTB, CTPOEHHMS M BO3MOXHOCTEH INPaKTHYECKOI'O
IIPUMEHEHHUS U II0JyYEHHUS U3y4aeMbIX BEILECTB.

OcBoeHne mporpaMmbl IO XUMHH CIIOCOOCTBYEeT (DOPMHUPOBAHHIO TIPEACTABICHUS O
XUMHUYECKON COCTABJIAIOIIECH HAYYHOM KapTUHBI MUpPaA B JIOTUKE €€ CUCTEMHOU IPUPO/IbI, IEHHOCTHOT'O
OTHOLIEHMSI K HAay4YHOMY 3HAaHUIO M METOAAM IO3HaHMs B Hayke. M3ydeHue XMMHMM IPOUCXOAUT C
NpUBJICUCHUEM 3HAHUI U3 paHee N3yYEeHHBIX YUeOHBIX mpenaMeToB: «OKpysKaroumii Mupy», «buomorus.
5—7 xnacce» U «Pu3nKa. 7 KIacey.

[Ipy u3ydyeHuu XUMHUHU MPOUCXOIUT (OPMUPOBAHHE 3HAHUNA OCHOB XMMHUYECKOM HAYKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATEILHOCTH 4YENIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHL. 3ajada y4eOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMBI
XUMHUYECKHX 3HAHMM — BaKHEHIIMX (HAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX IOJOKEHUH,
JOCTYIHBIX 00001IEHUIT MUPOBO33PEHYECKOTO XapaKTepa, S3blka HAyKH, B MPHOOIICHUH K HAyYHBIM
METOJlaM MO3HAHUA TIPU M3YyYEHUH BEUIECTB W XUMHUYECKHX peakuuil, B (HOPMHUPOBAHHU U
pa3BUTUM TIO3HABATENBHBIX YMEHHM W HMX TNPUMEHEHUU B Yy4eOHO-TIO3HABATEIHLHOU M Yy4eOHO-
HCCJIEIOBATENLCKOM e TEIbHOCTH, OCBOSHUHM MpPaBHJI 0€30MacHOro OOpalieHus ¢ BELIECTBAaMHU B
MOBCEIHEBHOM JKU3HH.

[Ipy wu3ydyeHMH XWMHUU HAa YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs Ba)XKHOE 3HAUYCHUE
NpUOOPETHN TaKue LEIH, KaK:

(dbopMupoBaHue MHTEIJIEKTYaJIbHO pa3BUTOI JUYHOCTH, TOTOBOM K
€caMO00Opa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSITEIbBHOMY MpPHUHSTHIO  pEIIEHUH, CIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSAM XKU3HU;

HaNpaBIEHHOCTh  00y4eHUs Ha CHCTEMaTH4YecKoe TMpHOOIIEeHHEe OO0ydJaromuxces K
CaMOCTOSITENIbHON TO3HABaTENbHOM JEATEeIbHOCTH, HAyYHBIM METOJaM IO03HaHUs, (HOPMUPYIOIIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUU;

o0ecrieyeHrne  yCIOBUHM, CIOCOOCTBYIOIIMX  HPHOOPETEHUI0  OOy4YaloIMMHUCSA  OIMbITa
pasHOOOpa3HOM JesTeNbHOCTH, IO3HAHHWA M CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIMI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUIsl Pa3JInYHbIX BUAOBCITEIbHOCTH;

¢dopmupoBanue oOmeld (QyHKIHMOHAIBHOM M €CTeCTBEHHO-HAyYHOW I'PaMOTHOCTH,B TOM YHCIIE
YMEHHI OOBSICHATh M OILICHUBATh SIBICHUS OKPYXKAIOIIETO MHUpPA, HCIONb3Yysl 3HAHUS W OIIBIT,
MOJTy4YEHHBIE MPU U3YyYEHUH XUMUHU, IPUMEHATh UX MPU PELIeHUH MPoOIeM B MOBCEAHEBHON KU3HU U
TPYZIOBOM AEATENBHOCTH;

dbopMupoBaHHEe Yy O0OyYaroImMXCS TYMAHUCTHUECKHUX OTHOILIEHUM, TMOHUMAaHUS II€HHOCTH
XUMUYECKHUX 3HAHUH JIJIST BBIPAOOTKH IKOJIOTHYECKH 11eJIeCO00Pa3HOTO TIOBEICHHS B OBITY M TPYJIOBOU
JESTEIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/I0POBBS M OKpPYKaroIIel MPUPOIHON Cpeibl;

pa3BUTHE MOTHBAIAU K 0o0yd4eHwuto, crocoOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BbIOOpY MPpOUIIs U HAPABICHHOCTHU AabHENIIEr0 00yYEeHHUS.

OOmiee 4yMCIIO 4YacoB, PEKOMEHIOBAHHBIX i HM3ydeHus XuMuu, — 136 yacoB:B 8 kiacce —
68 wacos (2 yaca B Heneno), B 9 Kitacce — 68 yacos (2 yaca B HeJEIO).
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Jlns KaXAoro Kiacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET OBbITh
UCIIOJIb30BAaHO YYacCTHUKAMH 00pa3oBaTeNIbHOTO Ipolecca B IensiX (HOpMUPOBAHMS BapHaTUBHOU
COCTAaBIISIIONICH CONEp)KaHWs KOHKpPEeTHOW pabodueid mporpammbl. Ilpu 3TOoM oOs3arenbHas
(MHBapHaHTHasI) YacTh COJCPXKAHUA MPEIMETa, YCTAaHOBICHHAs MPUMEPHOI pabodell mporpaMMoii, u
BpeMs1, OTBOJIMMOE Ha €€ U3yUYeHHeE, JOJDKHBI OBITHCOXPAaHEHBI TIOJTHOCTHIO.

COJAEPKAHUE OBYUYEHUA

8 KUIIACC

HepBOHa‘IaHbHBIe XUMHYECCKHUE MOHATUA

[Ipenmer xumuun. Posib XMMUK B KW3HU 4YeIOBeKa. XUMHUS B CUCTEME HayK. Tena u Bewiecrna.
®du3nueckue CBOMCTBA BELIECTB. ArperarHoe cocrosinue BemiecTB. [loHsTHE 0 MeToAax MO3HAHUS B
xuMuu. Yuctele BemecTBa u cMecru. CriocoObl pasieIeHUsICMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 31eMEHThl. CHUMBOJIBI XUMHYECKUX 3JIEMEHTOB.

IIpocTeie u cilokKHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas (opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKyIsipHas macca. MaccoBast
JIOJISI XUMHUYECKOT'0 3JIEMEHTA B COSIMHCHUH.

KomnuectBo BemiectBa. Mosb. MonsipHas Macca. B3auMOCBsI3b KOJIMYECTBA, MACChl U 4YHCIIa
CTPYKTYPHBIX €IMHUII BemiecTBa. PacuéTel mo popMynam XUMHUECKUX COCTUHECHUMN.

dusznyuecKue U XUMUYECKUE SBJICHUS. XUMHUECKasi peakius U e€ Mpu3HaKku. 3aKOH COXPaHEHUS
Macchl BEIIECTB. XMMHUYECKUEe ypaBHeHHs. Kitaccupukamms XUMHYECKHX PEaKIUil (COeIUHEHUS,
pa3liokKeHus1, 3aMeIleHHs], OOMEHa).

Xumuyeckuil 3KCl’l€pMM€Hm:

3HAKOMCTBO C XHMMHYECKOH TIOCyAOH, MpaBUiIaMH paboOThl B Ja0opaTopuu U TpuéMaMu
oOpartieHus ¢ 1a0opaTOpHBIM 000PYIOBaHUEM, H3yUEHUE U OMUcaHue (HU3MUYECKUX CBOMCTB 00Pa3IoB
HEOPraHMYECKUX BEIIEeCTB, HaOmoneHue ¢uznyeckux (IJIaBICHHUE BOCKA, TasHUE JIbJa, pACTHpPaHUE
caxapa B CTyNKe, KUTMIEHHE M KOHJEHCAIUS BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYH, MpPOKaTHBaHUE
MEIHOW TPOBOJIOKH, B3aMMOJICHCTBHE MeNla C KHUCJIOTOH) sBIEHUM, HAOMIOJEHHE U OMUCaHHE
MPU3HAKOBIPOTEKAHUS XUMHUECKUX peaklnii (pa3inoxkeHne caxapa, B3aUMOCHCTBUE CEPHON KUCTIOTHI
¢ xyopuaom Oapwusi, pasnokenue ruapokcuaa meau (I1) mpu HarpeBaHuH, B3aUMOICHCTBHE XKeje3a ¢
pactBopoMm conu Meau (II), msydenuwe cmocoOOB pazaeneHus cmeceld (C TMOMOIIBI MarHuTa,
bunbpTpoBaHMe, BBHIAPUBAHHUE, AUCTUILIALMA, XpoMaTorpadus), MpOBEelIeHWE OYHUCTKH MOBApEHHON
CONM, HaONIOJICHWE M OINHCAaHWE pPe3ylbTaTOB TMPOBEACHUS OMbITa, WIUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHHUs MaCChl, CO3JaHUE MOJIeTIEH MOJIEKYJT (IIIApOCTEPIKHEBHIX ).

Baskueiinue npeacraBuTe/ M HEOPraHU4eCKUX BellecTB

Bo3zayx — cmech razoB. Cocras Bo3ayxa. Kuciiopon — anemeHT u npocroe Beniectso. Haxoxnenue
KHACJIOpO/a B TMpHpoJe, (PHU3MUECKUEe U XUMHUUYECKHME CBOWCTBa (peakiuu TropeHus). OKCHIbL.
[Tpumenenue xucnopona. CrocoObl MOMy4YEHHs] KHCIOPOJAB J1a0OPATOPUU U MPOMBIIIJICHHOCTH.
Kpyrosopot kuciopozaa B mpupoje. O30H — aJuIoTpOIHask MOJU(PHUKAIMS KUCIOPOAA.

TemmoBoit  3hdekT XuMUYecKOW  peakiuy, TEePMOXMMHUYECKHE YpaBHEHHS, OJK30- U
SHJOTEPMUYECKHE PEaKIIMU. TOIIMBO: Yyroib U MeTaH. 3arpsi3sHEHUE BO3/1yXa, YCHICHUE TTAPHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — snemeHT u npocroe BemiectBo. HaxoxxaeHnue Bomopoaa B mpupoze, puznyeckue u
XUMHUYECKHE CBONCTBA, MPUMEHEHHE, CIOCOOBI omyueHusl. KucioTsl u comnu.

Mossipablii 00bEM Ta30B. Pac4€Thl MO XUMHUYECKUM yPaBHEHHSIM.

Odusznyeckue cBoiicTBa BoAbl. Boga kak pactBoputenb. PactBopsl. HackilieHHble u
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HEHACBILLICHHBIE PAaCTBOPBI. PacCTBOPMMOCTH BelIECTB B BOJE. MaccoBasi 10Jisl BEMIECTBAB PACTBOPE.
Xumuueckue cBoMcTBa BOjAbl. OcHOBaHus. Poiib pacTBOpOB B MPUPOJE U B KU3HU YEJIOBEKA.
KpyroBopoT BojibI B iprpo/ie. 3arpsi3HeHUE TPUPOIHBIX BOJ. OXpaHau OYUCTKA MPUPOJIHBIX BOJI.

Knaccudpukanus Heopranmueckux coeamHenuid. Oxcunpl.  Krnaccudukamuss — OKCHIIOB:
cojeoOpa3zyromue (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHbIe) M HecojeoOpasyromue. Homenknarypa
oKcu0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCHUIOB. [1oyueHne OKCHUIOB.

OcHoBanus. Kiaccubukauuss ocHoBaHM: MIENOYM UM HEPACTBOPUMBIE  OCHOBAHMSL.
Homenkiarypa ocHoBanuil. @®U3MYECKHE H XUMHYECKHE CBOWCTBA OCHOBaHuM. I[lomydenue
OCHOBaHUH.

Kucnorel. Knaccudukanuss xucmor. Homenkmatypa kucior. dusnyeckne u XUMHUYECKHE
cBoicTBa KMCIOT. P aktuBHOocTH MetaiuioB H.H. bekerosa. [Tonyuenue kucior.

Comu. Homenknarypa cosneil. ®dusznueckue M XUMHUYECKHE CBOMCTBA COJICH.

ITomyuyenue conen.
I'enernueckas cBs3b MEK/y KJ1acCaMHU HEOPTraHUYECKUX COCITMHEHUM.

Xumuueckuu skcnepumenm.:

KaueCTBEHHOE OMpEJENICHUe COJEepKaHUs KHCIOpOoAa B BO3JAyXe, IOJIy4eHHUEe, COOUpaHUe,
pacrio3HaBaHME€ U H3Y4YEHHE CBOMCTB KHUCIOpOAa, HAOIIOJeHHEe B3aHMMOJCHCTBUS BEILIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HHKHOBEHHS U IpEKpallleHUsi ropeHus (moxapa), O3HaKOMIIEHHE C
o0Opa3laMu OKCHJIOB M ONMUCAaHHE UX CBOWCTB, MOJy4YeHUE, cOOMpaHHUE, paclo3HABaHHE W U3YyYCHUE
CBOMCTB BoJoOpoda (ropenue), B3ammozelicTBue Bomopoma ¢ okcugom Meau (I1)  (Bo3moxHO
WCIIOJIb30BAaHUE BHJIEOMATEPHATIOB), HaOMIO/IeHHE O0O0pa3loB BEIIECTB KOJWYECTBOM 1 MOJIb,
UCCIIeJ0BaHIE 0OCOOCHHOCTEH PAacTBOPEHHS BEIIECTB C Pa3IMYHON PacTBOPUMOCTBIO, MPUTOTOBJICHUE
pacTBOpPOB C OMNPENEIEHHON MAacCOBOM JOJE€M pacTBOPEHHOIO BEIIECTBA, B3aUMOJEWCTBUE BOIBI C
MeTaJljlaMi (HaTpUeM M KajblueM) (BO3MOKHO MHCIIOJIb30BaHHE BUJEOMATEPHANIOB), UCCIIEIOBAHUE
00pa3loB HEOPraHWYECKHX BEIIECTB pPa3IMYHBIX KJIACCOB, HAONOACHHE W3MEHEHUS OKPaCKU
WHIMKATOPOB B pacTBOpax KHCJIOT W IIejodYei, u3yueHue B3aumojeiictBus okcuma meau (1) ¢
pacTBOpOM CEpPHOM KHCIOTBHI, KHCIOT C METajUlaMH, peakluid HeHTpalInu3anuu, IOydYeHHe
HEPaCTBOPHMBIX OCHOBAaHWH, BBITECHEHHWE OJHOTO METallla JPYyTUM M3 PacTBOpa COJIM, pEIIeHUE
AKCTIEpUMEHTATBHBIX33/1a4 110 TeMe « BaykHelme Kiracchl HEOPraHMYECKUX COSTMHEHUI.

Hepuoauveckuit 3akoH u  Ilepuoamyeckass cucremMa XuMuUYeckux duemenros JI.H.
Menpesneesa. Ctpoenue aToMoB. XuMH4YecKasi CBf3b. OKHCIUTENbHO- BOCCTAHOBHTEJBbHBIE
peakumu

[lepBble MONBITKM KiIacCU(UKALMU XUMHUYECKUX 3JeMeHTOB. [loHATHE O rpymmax CXOJHBIX
3JIEMEHTOB (ILEJIOYHbIE M IIEJIOYHO3EMENIbHbIE META/lIbl, I'aJIOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCU/IBI U THAPOKCUIBI.

[lepnonnueckuit  3akoH. Ilepmonmueckas cucrema XUMHUUYECKUX anemenToB J[.U.
MenneneeBa. KopoTtkonepuonnas wu anuHHonepuogHas ¢opmbsl  [lepuoguueckoit  cucteMsl
xumudeckux sieMeHtoB J[.M. MenaeneeBa. [lepuoael u rpynmbl. @U3HYECKUN CMBICT HOPSAKOBOIO
HOMEPA, HOMEPOB MEPHUOJA U TPYIIIBI FJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sfep. M3oromsl. DmekTpoHbl. CTpOEHHE SIEKTPOHHBIX
06osouek atoMoB mepBbIX 20 xuMuyeckux snemMeHToB Ilepuonnueckoit cucrems! .M. Menneneena.
XapakTepucThKa XHMHYECKOTO 3JEMEHTa IO ero mnojoxeHuro B Ilepumommueckoint cucreme JI.U.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUS pPaJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMUECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IpyIIaM M Nepruoam.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnueckoil cUCTEMbl XMMHUYECKUXJIEMEHTOB JIIsS
pa3BuTHsA HayKu U npaktuku. /.M. MenzaeneeB — y4€HbIN U rpaKjaHUH. XUMHAYECKAst CBS3b.

KoBanentnas (momnsipHast U HEToJspHas) CBSI3b.
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9JI€KTpOOTpI/ILIaTe.HBHOCTB XUMHUYECKHX 3JIEMEHTOB. MIOHHAsI CBS3b.
Crenenp okucineHusa. OKUCIMTEIFHOBOCCTAHOBHTCIIBHEIC p€aKknu. Hpoueccm OKHCIICHHUA U
BoccTaHOBJICHHUS. OKHCIUTEIIN U BOCCTAHOBUTEIIH.

Xumuueckuu 5Kcnepumenm:

M3y4deHHue o0pa3lloB BEIICCTB METAJJIOB U HEMETAJUIOB, B3aUMOJCHCTBHE THIPOKCUIA IIMHKA C
pacTBOpaMH KHCIOT W IIEJI0YeH, MPOBEACHUE OMBITOB, WILTIOCTPUPYIOIIMX MPUMEPhI OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PeaKlnid (TOpEeHre, PEaKIIuy Pa3I0KEHHS, COSTUHCHHUS ).

Meoscnpeomemmuvie cesa3u

Peanuzarus MeXnpeaMEeTHBIX CBS3CH NPHU M3yUYCHUHM XUMHUHU B 8 Kilacce OCYIIECTBIISIETCS depe3
WCIIOJIb30BaHWE KaK OOIIMX ECTECTBEHHOHAYYHBIX TMOHSATHW, TaK W TIOHATHH, SBITFOITUXCS
CHUCTEMHBIMU ISl OTAEIBHBIX MIPEAMETOB €CTECTBEHHO- HAYYHOTO IIMKJIA.

OOmue ecTecTBEHHOHAYYHBIC IMOHSTHS: HAay4HBIH (DaKkT, THIOTE3a, TEOpHUs, 3aKOH, aHAJM3,
CUHTE3, KIIaCCHU(UKAIUs, IEPHOINIHOCTh, HAOIIOACHHUE, IKCIIEPUMEHT, MOACIUPOBAHNE, U3MEPEHUE,
MO/ICIIb, SBJICHHE.

®usnka: wmarepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
pPaauOaKTUBHOCTb, MOJIEKYJa, DJIEKTPUUECKHUI 3apsij], BEIIECTBO, TEJIO, 00BEM,

arperaTHOe COCTOSTHHE BEIIECTBA, ra3, (U3NYECKUE BEIMYHMHBI, CIAUHUIIBI U3MEPEHUS,KOCMOC,
1aHeThl, 3BE3/61, CoHIIe.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC TIOPOJIBI, TTOJIC3HBICUCKOTIACMEIE,
TOILJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

Be]ﬂeCTBO U XHMHUYIECKAasl peaKuus

[lepnonnueckuit  3akoH. Ilepmonmueckas cucrema XUMHUYECKUX anemenToB JI.M.
MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHU CBOICTB XMMHUYECKUX DJIEMEHTOB
NEPBbIX TPEX IMEPUOAOB, KalMs, KaIbLHUs M HMX COCIUHEHHU B COOTBETCTBUU C IIOJIOKEHUEM
2J1IeMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UXaTOMOB.

CrpoeHne BemecTBa: BUbl XUMUYECKON CBSI3U. THUIBI KPUCTAIUNIMYECKUX PEIIETOK,3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKA U BUIA XUMUYECKON CBS3U.

Knaccu¢ukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIeCTB. XMMHUYECKHE CBOICTBA BEIECTB,
OTHOCSIIMXCA K PAa3jIM4HBIM KJAacCaM HEOPraHMYECKUX COCJUHEHUN, TEeHETHYeCKas CBS3b
HEOPraHUYECKHUX BELIECTB.

Knaccupukanus  XUMHYECKMX  peakluil 1o Ppa3InYHbIM npu3HaKkaMm (10 YuCiIy U
COCTaBy YYacTBYIOLIMX B pPEaKLMU BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo HM3MEHEHHIO CTereHen
OKHUCJICHHS XMMHMUYECKHUX JJIEMEHTOB, IO OOpaTHMOCTH, IO YYacTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHUSI.

[lonatue o ckopoctu XuMu4eckoil peakiuu. I[loHatne 00 0OOpaTUMBIX U HEOOpPATHUMBIX
XUMUYECKUX peakiusax. [IoHATHEe O TOMOT€HHBIX U I'€TEPOreHHbIX peakuusax. [loHarne o karamuse.
[lonsiTHe ©0 XHMMHYECKOM paBHOBeCHH. DAKTOPBHI, BIUSAIOIINAE HA CKOPOCTh XUMHUYECKOW PEAKIUU U
MIOJIOXKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pPEAaKIMH,  JJEKTPOHHBIH  OalaHC  OKHCIUTEIbHO-
BOCCTAHOBUTENBbHOU peakiuu. COCTaBIeHNE YPABHEHUN OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA
C MCIIOJIb30BAaHUEM METO/1a 3JIEKTPOHHOT 0 OanaHca.

Teopust 3JIEKTPOIUTUYECKONW IUCCOLMALMU. OIEKTPOJIUTHI MU HEIIEKTPONUTHL. KaTuoHBI,
aHUOHBI. MeXaHW3M JIUCCOLUAIMU BEILECTB C PA3NMYHBIMM BUJAMH XMMHUYECKOH cBsi3u. CTeneHb
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nucconuranuu. CHUIIbHBIC U c1a0ble 3JICKTPOJIUTHI.

Peakuuu wmoHHOro obmeHa. YciIoOBHUS NPOTEKaHHUS peakui HMOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHbIE YypaBHEHHUs peakuuil. CBolicTBa KHMCIOT, OCHOBAaHHUH WU COJEH B CBETE
MPEJICTABICHUIA 00 SIEKTPOIUTHUECKON nucconuanuu. KauecTBeHHbIe peakiuu Ha MOHEL. [loHsTHE O
TUIPOJIU3E COJIEH.

Xumuyeckuii s3xcnepumenm:

03HAKOMIJICHUE C MOJIEJISIMA KPUCTATMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAIIOB
U HeMmeTauioB (rpadura W anamasza), CIOXKHBIX BEHIECTB (XJIOpHUIA HATPUs), HCCICIOBAHHE
3aBUCHUMOCTU CKOPOCTH XUMHUYECKOW PEAKIMH OT BO3ACHCTBHS PAa3TUYHBIX (DAKTOPOB, UCCICIOBAHUE
AJIEKTPOIIPOBOITHOCTH PACTBOPOB BEIIECTB, MpPOIEcca TUCCOIMAIMU KHCIOT, IIeJIo4Yed | Coyel
(BO3MOKHO HCITOJIb30BaHHE BUCO MATEPHAJIOB), IIPOBEICHUE OIBITOB, WILTIOCTPUPYIONIUX PU3HAKU
NPOTEKaHMS PEaKIMii HOHHOTO oOMeHa (00pa3oBaHME OCaliKa, BBIICICHUE Tra3a, 00pa30BaHHE BOJbI),
OIBITOB, WJUIIOCTPUPYIOLIMX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX peakiuii (TopeHwue,
pEeaKIMKU PA3JIOKEHHS, COCAWHEHMs), pAcClO3HABAHME HEOPTraHMYECKUX BEIIECTBC IMOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMI Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIILHBIX 33]1a4.

HemeTasibl 1 MX coeMHEeHUS

OOmias xapakrepucTuka rajaoreHoB. OcCoOE€HHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTEIEHU
okucnenus. CtpoeHne u (pru3nyecKre CBOWCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XMMUYECKHE CBOMCTBA
Ha IpuMepe Xxjopa (B3aMMOAEWCTBHE C MeTallaMH, HEMeTaJlJlaMH, IIeJI04aMH). XJIOPOBOAOPO/I.
ConsiHast  KuCIOTa, XHUMHUYECKHE CBOICTBa, IOJdyuyeHMe, NpuMeHeHue. JlelictBue xiyopa u
XJIOPOBOJOPO/Ia Ha OpraHu3M 4esioBeKka. BaxkHeliue Xaopuasl U X HaX0XKJIEHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnel. OCOOEHHOCTH CTPOEHUSI aTOMOB,XapaKTepHbIE
CTEEHU okucnenus. CrpoeHne W (PU3HUECKUE CBOWMCTBA MPOCTBHIXBEIIECTB — KHCIOPOIA
U cepbl. AJJIOTPONHbBIE MOAU(PHUKALIUU KUCIOPOAA U Cepbl. XUMUYECKUE CBOMCTBA CEPBHI.
CepoBoaopoi, cTpoeHue, (pru3nueckue u XuMuueckuecBoiictBa. OKCHIBI Cepbl KaK MpPeCTaBUTENN
KHUCJIOTHBIX OKcHJ0B. CepHas KUCIOTa,pu3nyeckue M XMMHUYEeCKHe CBOMCTBa (00IIue Kak
NpeJCTaBUTeNsl Kiacca KUCIOT ucrneurduyeckue). XMMHUUECKUE PEaKIINH, JIeKalllue B OCHOBE
IPOMBIIIJICHHOTO crloco0anoaydeHus: cepHoil kucnotel. Ilpumenenue cepHoit kucnorsl. Conu
CEpPHOM KHCIIOTHI,KQ4eCTBEHHAsl  PEaKIUs Ha CyJb(aT-HuoH. Haxoxnenue cepsl

u eé COCIMHEHUIB NPUpOAE. XUMUYECKOE 3arpsA3HEHUE OKpYXKarolen
Cpebl COeIMHEHUSMHU Cepbl(KUCIOTHBIE I0XKH, 3arpsA3HEHNE BO3yXa U BOJIOEMOB), CITIOCOOBI €10
npenoTBpanieHns.O01as XxapakTepucTuka 31eMeHToB VA-rpynmnbsl. OcOOEHHOCTH CTPOEHHs aTOMOB,
XapaKTepHble CTENIEHU OKHCIEHUS. A30T, pacCIpoCTpaHEHUE B MpUpPOAe, PU3NUECKUE HXUMUYECKHE
coiictBa. KpyroBopor azora B mpupone. AMMHaK, ero (pu3MuecKkue HXMMHUYECKHe CBOWCTBA,
noiny4yeHue u npumeneHue. Coiau aMMOHHUSA, UX (GU3NYECKUEH XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE.
KauecTBeHHast peakiivs Ha HOHBI aMMOHUA.A30THasl KUCJIOTa, €€ MoyydeHue, Gu3ndeckue u
XUMHUYECKHE CBOMCTBa (00IIME KaKIpeICTaBUTENS KJlacca KUCIOT U Celu(pHUUecKue).
Hcnonp30BaHne HUTPATOB U COJIEHAMMOHMUS B KayecTBe MHUHEpaJIbHBIX

ynoOpenuil.  XUMHUECKOE 3arps3HEHHUEOKpY Karolleld Cpebl COETUHEHUSIMU a30Ta
(KUCJIOTHBIE TOK]IM, 3arpsA3HEHHE BO3yXa,lI0YBEl U BOA0EMOB). Docdop, amioTponHbie
moaudukanmu Gochopa, pusnueckue nxumuueckue cpoiicta. Oxcua dochopa (V) u pochopuas
KHCTI0Ta, (PU3MUECKHe U XUMUYECKUE CBOWCTBA, onyueHue. Mcnonb3oBanue pochaToB B KauecTBe
MUHEPATBHBIX y100pEHUIA.

OOmas xapakTeprcTuka 371eMeHToB [VA-rpynmel. OcoOeHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
CTENEHH OKHUCJICHHA. YTJIEpoJ, auIOTpOonHble MOAU(UKALUU, PACHPOCTPAaHEHHWE B MPHUPOJE,
¢usnueckue M XxuMmudeckue cpoicTBa. AncopOuus. Kpyrosopor yriepona B mpupojne. OKcuabl
yriaepoja, Ux (U3NYecKHe U XUMHUYECKHE CBOWCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBI, MOJIyYE€HUE U
MpUMEHEHHEe. OKOJOTHYECKHe MpoOJeMbl, CBsA3aHHbIE C okcuaoM yriepoaa (IV), rumoresa
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r7100abHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIM >(PQexT. YrompHas KHUCIOTa U €€ CONH, HX
¢du3nUecKkre 1 XUMHYECKUE CBOMCTBA, MTOJy4YeHHe U TpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
uoHsbl. Mcronb3oBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIIICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHayaIbHBIEC TTOHATHS 00 OPraHUYECKHX BEIIECTBAX KAaK O COSAMHEHUSX yriiepoaa (MeTaH,
3TaH, OTWIEH, AaleTWJIeH, OJTaHOJ], TJIHIEPHH, YKCYCHas KucioTa). lIpuponHble HCTOUYHUKHU
yIIE€BOAOPOAOB (YTroib, IPUPOIHBIH Ta3, HEPTh), MPOIYKTHI HXIIEpepadOTKU (OCH3MH), UX POJIb B OBITY
U npoMmbIinuieHHOCTH. [loHsATHE 0 OMOMOrHYecKr BaXKHBIX BELIECTBAX: JKUPaX, OelKax, yrieBolax — u
UX POJI B )KM3HHU YEJIOBEKA. MaTepHaibHOE €IMHCTBO OPTaHUYECKUX M HEOPTaHWYECKUX COSTMHEHUI.

Kpemnwii, ero ¢gusndeckne u XMMUYECKUE CBOICTBA, MONydeHUEe U npuMeHeHue. CoeanHeHns
KpeMHHsT B mpupojne. OOmue mpencrasieHus o0 okcuzae kpemHus (IV) m kpeMHHEBOW KHCIOTE.
CuimkaThl, UX HCIOJIb30BaHKE B OBITY, B IIPOMBIIIICHHOCTH. BakHelIne CTpOUTENbHBIE MaTEPUAIIBL:
KepaMHKa, CTEKJI0, IEeMEHT, OeToH, xene300eroH. [IpobreMbr 0e30macHOrO  HMCIOJIB30BAHHSA
CTPOUTEIBHBIX MAaTEPUAJIOB B IIOBCEHEBHON KU3HU.

Xumuueckuu 3KCnepumMenm:

M3ydeHue O0pa3lloB HEOPraHWMYECKHX BEIIECTB, CBOWCTB COJSHOW KHCJIOTBI, HpPOBEICHUE
Ka4eCTBEHHBIX pEaKIUil Ha XJIOPHA-UOHBI M HAONIOIEHHE NPU3HAKOB HMX TPOTEKAHUS, OIIBITHI,
oTpakaromme (pu3nyecKkrue ¥ XUMHUYECKHE CBOWMCTBA TAJOTCHOB W MX  COCIUHEHHH  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), O3HAaKOMJIEHHE C 00pa3laMH XJIOPUIOB (rajJlOr€HUIOB),
O3HaKOMJIEHHE ¢ oOpa3mamMu ceppl U €€ COEAMHEHUSMH  (BO3MOXHO  MCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB), HAOIOIEHHE MTPOLIECCA00YITIMBaHUs caxapa o/ IeHCTBHEM KOHLEHTPUPOBAHHOM
CepHOM KHUCIJIOTHI, U3yYeHHE XHMHUYECKHUX CBOMCTB pa30aBIEHHOW CEpHOW KHUCIIOTHI, IPOBEIECHUE
KayeCTBEHHOM peakiuu Ha cyiabpaT-uoH U HaOmrojeHue Ipu3Haka e€  IMpOTeKaHus,
O3HaKOMJIEHHE ¢ (PU3UUYECKUMHU CBOHCTBAMM a30Ta, (ochopa M HUX COEAUHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHUJEOMATEPHUAIOB), 00pa3laMu a30THBIX U (OCPOPHBIX yAOOpEHMH, MOITydeHHeE,
coOupaHue, paclo3HaBaHHE M M3y4eHHE CBOICTB aMMMaKa, IPOBEJCHUE KaueCTBEHHBIX pPeakIUi Ha
MOH aMMOHHMS U (QocdaT-uoH UM HU3ydYeHHE MPU3HAKOB MX TPOTEKAaHUs, B3aMMOJAEUCTBHE
KOHIIEHTPUPOBAHHON A30THOM KHUCIOTHI C MeIbl0 (BO3MOXKHO MCIIOJIb30BAaHHE BHJEOMATEpPHAIIOB),
U3yuyeHue MojeNiell KpUCTAUIMYECKUX PelETOK anmasza, rpadura, QysuiepeHa, O3HAaKOMIIEHHE C
IpOIECCOM  aJICOPOLMU  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOWCTBOM
NPOTHBOTa3a, IOJy4YeHHe, CcOOMpaHWe, pacro3HaBaHWE W H3YYCHHE CBOICTB YTJIEKHCIIOTO Ta3a,
NPOBE/ICHUE KadeCTBEHHBIX pPEaKIWii Ha KapOOHAT M CWJIMKAT-MOHBI M M3yYeHHE TNPU3HAKOB HUX
NPOTEKaHHWs, O3HAKOMJICHHE C MPOAYKIWEH  CHIMKATHOW  TNPOMBINUICHHOCTH,  peEIIeHUe
HKCTIEPUMEHTAIBHBIX 3a7[a4 10 TeMe « BaxHeHImeHeMeTauTbl U UX COCTMHEHUSD).

MeTanabl M UX COeTMHEHUS
OO0mas XxapakTepucTUKa XUMHUYECKUX JJIEMEHTOB — METaJUIOB HAa OCHOBAaHUM HMXITOJIOKECHUS
B Ilepuoauueckoil cucreMe xumuueckux 3yemeHToB .M. MeHneneeBa UCTPOEHUSI aTOMOB.
Crpoenue metaiioB. Metamnueckasi CBSI3b U METAUIMYECKAsSKPUCTAIITNYECKas peLéTKa.
DIJIEKTPOXUMUYECKUN Pl HanpsHKEHUH MeTaToB. DU3NYECKUE U
XUMHUYECKHE CBOMCTBA MeTaiIoB. O0mue crmocoObl mosrydeHus: MetayioB. [ loasTue o koppo3uu
METaJIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CriiaBbl(CTalnb, 9yTyH, TIOPATIOMUHHAM,
OpoH3a) ¥ UX IPUMEHEHHUE B OBITY M MPOMBINIEHHOCTH. II[eTouHble  METaJUThl: TMOJOKEHHE B
Ilepuoauueckoit CHUCTEME XHMMUYECKHUX 3JIEMEHTOB JI.11. MeHpeneeBa,
CTpOECHUE ux aTOMOB, HaxOoXJIeHHE B IIPUPOJIE.
du3nueckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HATpus U Kanusi). OKCUAbI U TUAPOKCHUIBI HATPUS
u Kanus. [I[puMeHeHne WEenouHbIX METAJUIOB U UX COSAMHEHU .
[I{ero4yHO3EeMeENBHBIE METAJUIBI MArHUHM U KaJIbLUI: ITONoXkeHue B [lepuonnueckoi cucreme
xuMmudeckux 3aeMeHToB .M. MenaeneeBa, CTpoeHHE UX aTOMOB, HAX0KJACHUEB MPUPO/IE.
®dusndeckue 1 XUMHYECKUE CBOMCTBA MarHus 1 KaJbliusl. BaxxHen e coeTnHeHNsI KaabIus (OKCHUI,
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TUAPOKCHU, COIn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTPaHECHHUS.

Amomunuil: mnonoxenue B Ilepuonmyeckoir cucteme xumudeckux —anemenro  J.U.
MenneneeBa, CTpO€HHME aroMa, HaxoxkJaeHue B npupoge. Ddusmyeckue M XUMHUECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepuoguueckont cucreme XUMHUYECKHUX anemenToB /.M.
MenneneeBa, CTpOCHHME aToMa, HAaXOXJAEHHE B mpupoje. DPuznueckue M XUMHUYECKHE CBONCTBA
xene3a. Okensl, ruapokcusl u conn sxeresa (1) u xxenesa (111),ux cocras, CBONCTBa U MOIyYEHHUE.

Xumuueckuu IKCnepumMenm:

O3HaKOMJIEHHE ¢ 00pasllaMyd METalIOB U CILJIaBOB, MX (PU3MYECKUMH CBOICTBaAMH, U3y4EHUE
pe3yJIbTaTOB KOPPO3WH METaUIOB (BO3MOXHO HCIOJIb30BaHUE BHIEOMATEPUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHJIa KalblUs U HATPUS C BOJOW (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPHAIIOB),
UCCJIEIOBAaHUE CBOMCTB KECTKOW BOJBI, MpoLlecCa TOPEHHsS Kejle3a B KUCIOpoJe (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPHUATIOB), IPU3HAKOB IPOTEKAHHS KaUeCTBEHHBIX pEaKIuii Ha HOHBI (MarHus,
KaJblMs, aToMuHMS, IuHKa, skeneza (II) m xemesa (III), memm (II), HaGmrogeHWe W omMUcaHUE
MIPOLIECCOB OKPAIIMBAHUS [JIAMEHH MOHAMH HATPUS, KM U KalblUs (BO3MOXKHO UCIOJIB30BaHUE

BI/II[GOMaTCpI/IaJ'IOB), HCCICAOBAHUC aM(I)OTepHBIX CBOMCTB THAPOKCHA AJIIOMHUHHA W THAPOKCHAA
HUHKA, pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMC «Baxneine MeTallIbl U UX COCAMHCHUA.

XuMHS U OKpPY/KAIOIIASA cpeAa
BemectBa u MmaTtepuansl B IOBCEAHEBHOW >KM3HM uelOBeKa. be3omacHoe HCHOIb30BaHUE
BELIECTB U XMMHUUECKHUX peakiuil B ObITy. IlepBas nmomois npu XMMHUYECKUX 0KOTax U OTPABJICHUSIX.
XUMUYECKOE 3arpsi3HEHHE OKpY’Karoulel cpeabl (IpelenbHasl J0MyCTUMasi KOHLEHTpalus
BemectB (nasee — [11K). Posib XxuMuu B pemieHur SKOJI0THYECKUX TTPOOIIEM.

Xumuueckuu sKcnepumenm.:
M3yueHue 00pa3IloB MaTepHaIOB (CTEKJIO0, CTIABBI METAJIOB, TTOJIMMEPHBIE MAaTEPHAIIbI ).

Meswxcnpeomemmuvie cesazu

Peanm3arust MeXIpeAMETHBIX CBS3€H MPU U3yYeHUN XHUMHH B 9 Kilacce OCYIISCTBIISICTCS depe3
UCIIONIb30BAaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TOHSATHH, SBISIOMIMXCS
CHUCTEMHBIMH ISl OTJAEIBHBIX MPEAMETOB €CTECTBEHHO- HAYYHOTO ITHKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSTHS: HAyuyHbIM (DaKkT, TUMOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KIacCHU(pUKaIs, TEPUOINIYHOCTh, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEpPEHUE,
MO/I€JIb, SIBJICHUE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPUAITBI.

®dusnka: wmarepusi, aToM, OJJIEKTPOH, TIPOTOH, HEWTPOH, WOH, HYKJIWJA, HW30TOIbI,
PaauoaKTUBHOCTh, MOJIEKYJIA, SJICKTPUUYECKUN 3apsijl, MPOBOAHUKHU, MOTYIPOBOIHUKU, AUIIICKTPUKH,
(GoTOdIEMEHT, BEIECTBO, TENO, OO0BEM, arperaTHoe COCTOSTHME BEIIECTBa, Ta3, pPacTBOp,
PacTBOPUMOCTh, KPUCTAJUTMYECKAsT PEIIéTKa, CIUIaBhl, (PM3MUECKUE BETUYUHBI, CAMHUIIBI U3MEPECHHS,
KOCMHUYECKOE MPOCTPAHCTBO, TIIaHETHI, 3BE3 b1, COJIHIIE.

buonorusi:  gorocunTes, apixanue, Owuochepa, HSKOCHCTEMa, MHHEpPAIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpanbl, TOPHBIE TOPOJIBI, IMOJIE3HBIE HUCKOMAeMBbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JImuHOCTHEIE PE3YJIbTAaTEl OCBOCHUS ITpOTrpaMMbl OCHOBHOI'O O6HI€1"O O6paSOBaHI/I${ JOCTUI'alOTCA
B X0A¢€ O6yLIeHI/I5[ XHUMHUHU B €IHUHCTBEC yqe6H0171 U BOCHUTATEIILHOM JACATCIIBHOCTH B COOTBECTCTBUU C
TpaaAUuIIMOHHBIMHU pOCCHﬁCKHMH CONUOKYJIBTYPHBIMH W AYXOBHO-HPABCTBCHHBIMH IICHHOCTIAMU,
IIPUHATBIMU B O6H_I€CTB€ [npaBujiaMM KW HOPMaMH IIOBCACHUA U CHOCO6CTBYIOT mponeccam
CaMOIIO3HaHHUA, CaAMOPAa3BUTHUA U counann3aunno6yqar0mnxca.

JIngHOCTHEIE PE3YJIbTAaThl OTPAXKAaOT T'OTOBHOCTH o6yqafom1/1xc;1 PYKOBOACTBOBATLCA CHCTEMOM
IMO3UTUBHBIX ICHHOCTHBIX OpI/IeHTaLII/Iﬁ U paclIupCHHUC OIIbITa ACATCIBHOCTH Ha eé OCHOBEC, B TOM
YHUCJIC B 4aCTHU:

1) naTpuoTHYECKOIr0 BOCHMTAHMS:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY
HaCJIEJINIO, IOHUMaHUS 3HAUYEHHUs] XUMUYECKON HayKU B )KU3HU COBPEMEHHOT'000I1IECTBA, CIIOCOOHOCTU
BJIQJIETh JIOCTOBEpPHOM HH(pOpManMeld O NepeaoBbIX JOCTUKEHHUSIX U OTKPBITUAX MHPOBOM U
OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTHB HAYYHBIX 3HAHHUAX 00 YCTPOMCTBE MHpa U O0IIEeCTBa;

2) IPpaxKaIaHCKOIo BOCIIUTAHUS:

OpeaAcCTaBjJICHHUA O COLNHMAJIBbHBIX HOpMAXx MW IIpaBWIaX MCKIIMYHOCTHBIX OTHOIIICHUH B
KOJIJICKTHUBCE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6IJ.[CCTB€HHO HOJIC3HOI71, yLI€6HO'
HCCHGHOB&TGHBCKOﬁ, TBOp‘lCCKOﬁ u APpYyrux BHUgax ACATCIIbHOCTH, T'OTOBHOCTHU K
pa3Hoo6pa3H0171 COBMECTHOM JIeATEILHOCTH IIpHU BbIIIOJIHCHUHA y‘le6HLIX, IIO3HABAaTCJIBHBIX 3a/a4,
BBITIOJIHCHUHU  XUMHWYCCKUX  OKCIICPUMCHTOB, CO3JaHUU y‘-Ie6HI:>IX MMPOCKTOB, CTPCMIICHUA K
B3aUMOIIOHMMAHUIKO U B3aUMOIIOMOIIINX B IIPpOLECCe 3TOM y‘le6H0ﬁ ACATCIIBHOCTH, T'OTOBHOCTH
OLICHHBAaTh CBOE MOBEIACHUE U IMNOCTYIIKH CBOUX TOBapI/IIJ_Ieﬁ C MMO3UIIMU HPABCTBCHHBIX U ITPABOBLIX
HOpM C yLIéTOM OCO3HaHMS MOCJIEeACTBUMN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHUS:

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEUIECTBE M XUMHUYECKOW PEaKIMU, COOTBETCTBYIOIIHNE
COBPEMEHHOMY YPOBHIO pPa3BUTHUA HAyKH M COCTAaBIISIIOIIAE OCHOBY [UJII TMOHUMAHHS CYLIHOCTH
HAy4YHOW KapTUHBI MHUpa, MPEJACTaBIEHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOIBI,
B3aMMOCBS3SIX 4YEJIOBEKa C MPUPOAHOM CPEAOid, O PO XMMHUH B IMTO3HAHUU 3THX 3aKOHOMEPHOCTEM;

[O3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA I[IOJYYEHUE HOBBIX 3HAHMM 1O XUMHH,
HEOOXOoAMMBIE JJIi  OOBSICHEHUsS] HAOJNIOAAEMBIX TMPOIECCOB U  SIBJICHHWH, I[O3HABATEIbHOM,
WH(OPMAIIMOHHON M YNTATENbCKON KYJIbTYpPHI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIHHON

paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOil, JOCTYIHBIMUA TEXHUYECKUMU CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEeHHIO U TO03HAHMIO, JIOOO3HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM0o00pa30BaHUI0, TMPOEKTHOH M UCCIENI0BATEIbCKOW JIEATENILHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPAaBJIEHHOCTU U YpOBHS 00y4eHHUs B JaJIbHEHIIIEM;

4) popMupoBaHUS KYJILTYPHI 310POBbSI:

OCO3HaHUE IEHHOCTH XU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3I0pOBBIA 00pa3 KU3HU, OCO3HAHHUE TOCJICICTBUA W HEMPUSITHE BPEIHBIX MPUBBIYCK (YMOTPEOICHUS
AJIKOTOJISI, HAPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIOJCHWS TMPaBWJI O€30MaCHOCTH TMpH
oOpallleHun ¢ XMMHYECKHMHU BEIECTBAMH B ObITY U pEalibHOM JKHU3HH;

5) TpyaoBoro Bocnuranus:
10



denepanbHas padouas nporpamma | Xumust. 8-9 kitaccel (0a30BbIi YPOBEHB)

MHTEpEC K MPAKTHUECKOMY U3yUeHHIO podeccuii u Tpyaa pa3IuyHoOro poja, yBaKEeHHE K TPYAY
U pe3yibTaTaM TPYLOBOM ACATEIBHOCTH, B TOM YMCIIE HA OCHOBE IPUMEHEHUS IIPEAMETHBIX 3HAHUI
10 XMMHH, OCO3HAHHBIA BHIOOP MHIMBUAYATbHOW TPAEKTOPUH MPOJODKEHUS 00pa3oBaHMs C yUETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH,
yCIEeNHON TNpo(ecCHOHANBHON JEATETbHOCTH M PAa3BUTHA HEOOXOAWMBIX YMEHHH, TOTOBHOCTH
a/IalITUPOBATHCS B MPO(ECCHOHANBHOI cpere;

6) 3K0/I0rHUECcKOro BOCIUTAHMS:

HKOJIOTUYECKH 1IEJecO00pa3HOe OTHOUICHWE K MpPHUpPOJe KaK HCTOYHUKY KM3HHM Ha 3emie,
OCHOBE €€ CyYIIECTBOBAaHMs, MOHMMaHHE LIEHHOCTH 3J0pPOBOro M Oe3omacHoro oOpasa XKHU3HHU,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (U3NYECKOMY M MCUXMUYECKOMY 3/I0POBBIO, OCO3HAHUE
LEHHOCTU COOJIIO/IeHUsI MpaBuil OE30MACHOTO IMOBEACHUS MPU paboTe C BEIIeCTBAMM, a TaKkKe B
CUTYaLUAX, YTPOKAIOIIUX 3JOPOBBIO HXKU3HHU JIIOJICH;

CIOCOOHOCTH MPHUMEHATH 3HAHUS, IONydyaeMble TIPU U3YYCHUU XUMUH, JJIS PEIICHUs
3a]a4, CBS3aHHBIX C OKPY’KaoLIel NPUPOIHON Cpeioi, A MOBBIMICHUS YPOBHS SKOJIOTHMYECKOM
KyJbTYpbl, OCO3HaHUSI TJI00AJbHOTO XapakTepa HKOJOTMYECKUX MpoOJieM W MyTed MX peleHHus
MOCPEACTBOM METO/I0B XHUMHUH, HKOJOTMYECKOTO MBINUICHHS, YMEHHUS PYKOBOJCTBOBATHCS MM B
MO03HABATEIbHON, KOMMYHUKATUBHOM U COIIMAIIbHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocTaBse METaNpeIMETHBIX pe3yabpTaToB BBIJICIISIFOT 3HA4YUMBIE [T
(dopMHpOBaHUS MHUPOBO33PEHHUSI OOILICHAYYHBIC MOHITHS (3aKOH, TEOpHUs, IPUHINI, TUIOTE3a, (aKT,
CUCTEMa, IPOLIECC, HKCIEPUMEHT U JIPyroe.), KOTOpble HCHOJIb3YIOTCS B €CTECTBEHHO-HAayYHbIX
y4eOHBIX MpeIMeTaX H TI03BOJISIIOT Ha OCHOBE 3HAaHWUM W3 O3TUX MPEAMETOB  (OPMHPOBATH
NpEJCTaBICHUEe O IIEJIOCTHOM Hay4HOM KapTHUHE MHpa, U yHHUBEpCalbHble yueOHbIE AEHCTBUA
(mo3HaBaTeIbHbIE, KOMMYHUKATHUBHBIE,

peryJISTUBHBIE), KOTOpBIE o0ecreunBaroT dhopmupoBaHue TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOU AESITEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEpPCAJbHbIEe yUeOHbIe HeHCTBHUS
ba3oBble Joruveckue qeMcTBUA:

YMeHI/ISI HUCIIOJIB30BATh HpI/IéMLI JIOTUYCCKOTI'O MBIIIIICHUA HpI/I OCBOCHHNHN 3HaHI/II\/'Ii paCKpI)IBaTI)
CMBICJI XUMHUYCCKUX HOHS[TI/II\/'I (BI:II[CJ'ISITI) nux xapaKTepHr,Ie HpI/ISHaKI/I, yCTaHaBJ'II/IBaTI) B3aUMOCBSI3b C
IPYTUMH TIOHATUSMH), HCIOIB30BaTh TOHATHUS JUISI OOBSICHEHUS OTIEIbHBIX (PAKTOB W SBIICHUH,
BBIOMpATh OCHOBAaHUS W KPUTEPUU U1 KIACCH(PUKAIUU XUMHUYECKUX BEIIECTB M XUMHYECKHX
peaKiuii, yCTaHaBIWBaTh MPUYNHHO-CICCTBEHHBIC CBSI3U MEXIy OOBEKTaMU H3y4YeHUs, CTPOUTH
JIOTUYECKHE paCCyXKJIeHUsI (MHIyKTHBHbBIC, JAEAYKTHBHBIE, IO AaHAJIOIMH), JeNaThb BBIBOJAbI H
3aKJIIOUCHUS

yMEHHE TPUMEHSATh B TIpOIlECCe TO3HAHHS TOHATHUSA (MPEAMETHBIE U MeETalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HCHOJIb3YyeMble B XUMHUHU, MpeoOpa3oBBIBATh HIMPOKO
MPUMEHSEMbIE B XUMHH MOJENbHBIE MPEICTaBICHUS — XUMHUYECKHH 3HAK (CHMBOJI DJIEMEHTA),
XuMH4Yeckast popMmysa U ypaBHEHHE XMMHUECKON peakllui — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX
3a7a4, C y4ETOM ITUX MOJEIBHBIX IPEACTABICHUN BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHbBIE
MPU3HAKU W3Y4aeMbIX OOBEKTOB — XMUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIIMid, BBISBISATH 0OIIHE
SaKOHOMepHOCTI/I, HpI/I'-II/IHHO-CJ'ICJICTBCHHI)Ie CBA3U H HpOTI/IBOpe‘-H/If{ B I/I3y‘—laeMBIX npoueccax nu
SABJICHUSX.

Ba3zoBrbIe ncciienoBaTeIbCKHE 1eHCTBUA
YMEHHUE HCIIOIh30BaTh IMOCTABJICHHBIE BOTIPOCHI B Ka4Y€CTBE MHCTPYMEHTA MO3HAHUS, a TaKXKe B
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KaueCTBE OCHOBBI is (OPMHUPOBAHHS THUIIOTE3BI MO IMPOBEPKE MPABUIHBHOCTH BBICKA3BIBAEMBIX
CYXICHU;

NpUOOpEeTEeHHE OMbITa 1O IUTAHUPOBAHWIO, OpPraHU3allMd ¥ MPOBEICHUIO YUYECHUYECKUX
SKCIIEPUMEHTOB, YMEHHE HAOJI0aTh 3a XOJOM IIPOIEeCcCa, CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro
pesynbTar, (GopMyJIHpOBaThH OOOOIICHWS W BBIBOJALI II0 pe3yjibTaTaM TMPOBEAEHHOTO OIbITA,
WCCJICI0BAHMS, COCTABIIATH OTUYET O MPOJICTaHHOMN padoTe.

PabGora c undgopmanueii:

yMEHHE BBIOUPATh, aHAIM3UPOBATb U WHTEPIPETHPOBATH MH(YOPMALMIO PA3TUYHBIX BUIOB U
dbopM mpencTaBiCHUS, IMOJYYaeMYyI0 U3 Pa3HbIX HCTOYHUKOB (HAy4YHO- MOIYJIApHAs JIUTEparypa
XUMHYECKOTO COJEpKaHMs, CIpPaBOUYHbIE MOcoOus, pecypchl MHTepHeTra), KpUTHUYECKU OLIEHUBATh
MIPOTUBOPEUYUBYIO 1 HEJOCTOBEPHYIO HH(OPMALINIO;

yMEHHE MPUMEHATh pPa3InyHble METOJbl W 3alpoChl MpPU MOHMCKe M 0TOOpe MHbOpManuu U
COOTBCTCTBYIOIIMX OAaHHBIX, H€O6XOI[I/IMI)IX JJIs1 BBIITOJIHCHUSA y‘-Ie6HI>IX 1 IMIO3HABATCJIBHBIX 3a1a4
omnpeAenéHHOr0 THUIA, NPUOOPETEHHE OIbITa B O0JACTH HUCHOIB30BaHUS  HMH(POPMAIOHHO-
KOMMYHHKAaTHBHBIX TGXHOJIOFI/IfI, OBJIAICHUC Ky.HI:TypOfI AKTHBHOI'O UCIT0JIb30BaHUS pa3JIMYHBIX

MIOUCKOBBIX CUCTEM, CAMOCTOSITEIIbHOBBIOMPATh ONTHUMAIBHYIO (OpMy TpecTaBiIcHUs HHQOPMAIIH
WLTIOCTPUPOBATh PEIIACMbIC 3aJlaud HECIOXKHBIMU CXEMaMH, IUarpaMMaMH, IPYTHMHU (GopMaMu
rpaduKuM BX KOMOWHAITUSMU;

YMEHHE HCIIONB30BaTh W aHAIM3MPOBATh B IMpolecce Y4YeOHOW H  HMCCIEI0BATEIbCKON
NESITeTbHOCTH MH(POPMAIIUIO O BIMSHUU MPOMBIIUICHHOCTH, CEILCKOTO XO3SIMCTBa M TPAHCIOPTA HA
COCTOSIHUE OKPYIKAFOIIEH PUPOIHOMN CPEIIBL.

KoMmyHnKaTHBHBIE YHHBepcaJibHble Y4eOHbIe JeilcTBHUS:

YMEHHUE 3aJ]aBaTh BOMPOCHI (B XOj€ auaiora U (WJIh) AUCKYCCHH) TIO CYIIECTBY OOCYXIaeMoid
TeMBI, (POPMYJIHPOBATh CBOU IPEJIOKEHHSI OTHOCUTEIHHO BHIMOIHEHUS MPEAJI0KEHHON 3a/1a4;

MPUOOPETEHUE OMbITa MPE3EHTALUU PE3YyJbTAaTOB BBIIIOJHEHUS XHUMHUYECKOIO 3KCIIEpUMEHTA
(;1TabopaTOpHOro OmbITa, J1a0OPaTOpPHOM PabOTHI MO MCCIEIOBAHHUIO CBOMCTB BEIIECTB, Y4eOHOIO
IPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM ITO3HABATEIBHOW M MCCIIEIOBATEIbCKON
NEeSTENIbHOCTH TpU PEIICHWH BO3HUKAIOMIMX MpoOJIeM Ha OCHOBE Yyué€Ta OOIIMX HWHTEPECOB U
COIJIACOBAaHUS MO3UIUI (00CyX/1eHusl, 0OOMEH MHEHUSIMH,
«MO3rOBBIE€ IITYPMBD», KOOPAMHALAS COBMECTHBIX AECUCTBHUH, ONpPENEICHUE KPUTEPUEB IO OLICHKE
KayecTBa BBIITOJIHEHHOUN paboThl U JpyTue);

PerynasiTuBHbIe yHUBepcajibHble Yy4deOHbIE [eiiCTBUS:

YMEHHE CAMOCTOSITEIBHO OIPENENATh LEIH JEATEIIbHOCTH, IUIAHUPOBATh, OCYILECTBIISTH,
KOHTPOJIMPOBATh M MPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESATEIHHOCTH, BHIOMPATh Hanboee
a¢dekTuBHBIE CIIOCOOBI pEICHUs y4eOHBIX M MO3HABATENBHBIX 33/1ad, CAMOCTOSTENIBHO COCTaBIISATh
WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aJTOPUTM JICHUCTBHI TPHU BBIOJIHEHUU 3aJaHUA C YYETOM
MONTly4eHUs] HOBBIX 3HAHUU 00 U3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUAX, OICHUBATH
COOTBETCTBUE TMOJYYEHHOTO pe3yJibTaTa 3asBICHHOW IE€JIM, YMEHHUE UCIOIb30BaTh U aHAIM3UPOBATH
KOHTEKCTBI, IIpe/JIaracMble B YCIOBUM 3aJaHU.

IHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB 110 OCBOEGHUIO  O0S3aTENBHOIO  COJEpIKAHUS,
YCTAHOBJICHHOTO  JaHHOM  (QenepanbHOil  paboueil  mporpamMMmoi,  BBLICISIOT:  OCBOSHHBIC
00y4aroIMMUCs Hay4HblE 3HAHUS, yMEHUS U CHOCOOBI JEeWCTBUH, crienuuuecKkue Ajs NpeIMeTHON

12



denepanbHas padouas nporpamma | Xumust. 8-9 kitaccel (0a30BbIi YPOBEHB)

obmactu «XuMHS», BHUIBI ACSITEILHOCTH TO TIOMYYEHUIO HOBOTO 3HAHMS, €r0 WHTEPIPETAIHH,
peoOpa3OBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyuenus B 8 kjiacce npeMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH y O0YUaIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHATUN: aTOM, MOJIEKYJa, XUMUYECKUN 3JIEMEHT,
IIPOCTOE BEILIECTBO, CJIOXKHOE BELIECTBO, CMECh (OAHOPOAHAS M HEOJHOPOJIHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAsE aTOMHAsi M MOJIEKYJIIpHas macca, KOJIMYECTBO BEIlleCTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasl JOJii XHMHUYECKOTO »JJIEMEHTa B COCIUHEHUHM, MOJIAPHBIM O00BEM, OKCHJ, KHCIIOTA,
OCHOBAaHHUE, COJb, D3JEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHHS, XUMHYECKas peakius,
KJacCU(UKallMsi pPEaKIHii: peakuu COEIAUHEHHUs, pEeaKUUU pa3lIoKEHUs, peaklud 3aMelIeHHUs,
peaknuu oOMeHa, HK30- M IHAOTCPMHUCCKUE PEaKIUH, TEIUIOBOH A(PQEKT peakiuu, sSIpo aTroma,
AJIEKTPOHHBINA CJIOM aroma, aTOMHas OpOMTalb, paguyc aToMa, XHUMHUYECKas CBS3b, NOJSIpHAs U
HENoJIsipHasl KOBaJIGHTHasl CBSI3b, MOHHAs CBs3b, MOH, KAaTHOH, aHUOH, PacTBOpP, MaccoBas J0Jis
BelecTBa (IIPOLIEHTHAS] KOHIICHTPAIIHS) B pACTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKHUX TOHITHI U MPUMEHSThH STUTIOHATHUS TIPU
ONMCAHUU BEILLECTB U UX MPEBPALLECHUN;

HCII0JIb30BAaTh XMMMUYECKYI0 CUMBOJIUKY MJIi COCTaBieHUS (OpMyJl BEUIECTB U ypaBHEHUN
XUMUYECKUX PEAKIUH;

OTIpEEISATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIIEHb OKHCICHHUS
9JIEMEHTOB B OWHApHBIX COEAMHEHHUAX, MPUHAUIKHOCTh BEIIECTBK OIMpPENeIEHHOMY KIIACCy
coequHeHUN 1Mo (opmyrnaMm, BUA XUMHUYECKOW CBSI3U (KOBAJIEHTHAs U WMOHHAS) B HEOPTaHHMYECKHX
COCIMHEHUSX;

packpbiBaTh cMbich llepuoanueckoro 3akona .M. MenneneeBa: 1eMOHCTpUPOBATh IOHUMAHKE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX MON0keHus B [lepuoanueckoit
CUCTEME, 3aKOHOB COXPAaHEHMsS MacChl BEIECTB, IOCTOSHCTBA COCTaBa, ATOMHOMOJIEKYJISIPHOTO
Y4EHHMs, 3aKOHa ABOTapo;

ONMUCHIBATh M XapakTepu3oBaTh TaOIMuHyro (opMy lleproanueckoil cUCTEMBl XMMHYECKUX
AIIEMEHTOB: pa3NuyaTh MOHATHS «rJlaBHas nojarpynna (A-rpymnmna)» u
«moboyHas noarpymnmna (b-rpynma)», Manbie U O0JbIINE TEPHOIbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPHIE
umerorcss B Tabmune «llepumomuyeckas cuctema xumudeckux osnemeHToB JI.MI. MenneneeBa» ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsii fJpa,
o0I111ee YnCIIo 3JIEKTPOHOB U paclpeie]eHHue UX 10 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIUPOBATh XMMUUYECKUE AIIEMEHThI, HEOPraHUUECKHUE BEUIECTBA, XUMUYECKUE DPEAKIINU
(Mo 4YuCcay W COCTaBy YYacTBYIOIIUX B PEAKIMU BEHIECTB,IO TEINIOBOMY 3P (DEKTY);

XapaKkTepu30BaTh (OMUCHIBATh) OOILME XMMHMUYECKHE CBOMCTBA BELIECTB PAa3JIMYHBIX KJIACCOB,
MOJATBEPXKJasi ONUCAaHUE MpPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHUMHYECKHX
peaKkuuii;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4YECTBEHHOI'O COCTaBa,BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUH B PA3TUIHBIX YCIOBUAX;

BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISAPHYI0 U MOJSIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHYECKOT'0 3JIeMEHTa 10 (opMyJie COeTMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBAa B pacTBOPE, IPOBOAUTD
pacy€Thl IO YPaBHEHUIO XUMHUECKOU PEaKIINH;

MIPUMEHSITh OCHOBHBIE OIEpAIl MBICIUTEILHONU JNESTENbHOCTH — aHalN3 U CHHTE3, CpaBHEHUE,
00001IeHNE, CHCTEMAaTH3AITNIO, KIAaCCU(UKAINIO, BBISIBJICHUE PUYUHHO- CICICTBEHHBIX CBSI3EH — ISt
W3YYCHHS] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIUi, €CTECTBEHHO-HAYYHBIE METOJbI MO3HAHUS —
HaOII0/IeHUE, U3MEPEHUE, MOJICIMPOBAHKE, DKCIIEPUMEHT (peaibHbId U MBICTICHHBIN);

CJIeJIOBATh MPABWIJIaM TI0JIb30BAHUS XUMHUYECKOM MOCYI0W U JTAOOPaTOPHBIM 000pYyIOBaHUEM, a
TaKkKe IpaBWIaM OOpamIeHUS C BEMIECTBAMH B COOTBETCTBHHC MHCTPYKITUSMH IO BBIMTOJTHCHUIO
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71a00paTOPHBIX XMMUYECKUX OMBITOB 110 MOJYYSHUIOU COOMPAHUIO Ta3000pa3HBIX BELIECTB (BOAOPOAA
U KHCJIOPO/a), NPUTOTOBJIECHUIO PAcTBOPOB C ONpPEAEIEHHOM MaccoBOM J0Jieil pacTBOPEHHOIO
BEIIIECTBA, IUIAHUPOBATh M IPOBOAUTh XMMHUYECKHE SKCIIEPUMEHTHI 10 PAcClO3HABaHUIO PAacTBOPOB
HIeJI0YeH ¥ KUCIIOT C TOMOIIBIO MHAUKATOPOB (JIAKMYC, peHONPTAICHH, METUIIOPAHXK U APYTHUE).

K koniry oOydenus B 9 kJiacce mpeMEeTHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMMUECKUX MOHSITHI: XMMHUYECKUH JIEMEHT, aTOM, MOJIEKYyJa,
VOH, KaTHOH, aHMOH, IIPOCTOE BELIECTBO, CJI0KHOE BELIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTD, CTENEHb OKHMCIICHUS, XUMHYECKasi pPEaKlysl, XUMUYECKasl CBSA3b, TEIJIOBOU
abdexT peakuuu, MOJb, MOJSAPHBIM  00BEM, pPacTBOpP, OBICKTPOIUTHI,  HEIIEKTPOJUTHI,
AIIEKTPOIUTUYECKAs AUCCOLMAIUS, PEaKIIM HOHHOTO 00MEeHa, KaTaln3aTop, XMMHUUECKOE PaBHOBECHE,
oOpaTuMble M HEOOpaTUMBbIE pEaKLUU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, OKUCIHUTENb,
BOCCTAaHOBUTENb, OKHCICHHE U BOCCTAHOBJIEHUE, AJUIOTPOMUS, aM(pOTEPHOCTh, XMMHUYECKas CBS3b
(xoBaJleHTHAsl, MOHHAs, METAJUIMUECKasi), KPUCTAJUIMUECKas peméTka, KOppo3us METaJIOB, CILIaBBI,
CKOpPOCTh XMMHUYECKOU peaklu, npeaenbHo nonycrumas konuentpanus [1/IK Bemecrsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN M MPUMEHSATHITU MOHATUS TIPU
OINMCAHUU BEUIECTB U UX MPEBPALLEHUII;

HCIOJIb30BaTh XMMMUYECKYI0 CUMBOJIUKY Ul COCTaBlieHUS (OpMyJl BELIECTB U YypaBHEHHM
XUMUYECKUX PEAKIUN;

ONpENENATh BaJEHTHOCTh u CTEINEHb OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIJIEHKHOCTh BEIIECTB K ONpPENEIEHHOMY KJIACCy COEIMHEHUI
no (opmyrnaMm, BUJ XUMUYECKOW CBA3M (KOBAJEHTHAs, MOHHAs, METAJJINYECKAsl) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsi]l HWOHA MO XUMHUYECKOW Qopmyse, XapakTep cpeabl B BOIHBIX pPacTBOpPax
HEOPraHMYECKUX COEAMHEHUMN, TUI KPUCTANINYECKON PeIIETKY KOHKPETHOTO BEIECTBA;

packpsiBaTh cMbich llepuogumueckoro 3akona /.M. MenpaeneeBa u AEMOHCTPUPOBATH €r0
NOHMMAaHUE: OIKChIBaTh UM XapakTepu3oBaTh TabnuuHyro Qopmy Ilepuoanueckoil cucremsl
XUMUYECKUX JJIEMEHTOB: pPa3juyarTh MOHIATHS «rjiaBHas mnoarpynmna (A-Tpynma)y # «rmoOouHas
noarpynna (b-rpynma)», manele u OoJbIIME NEPHOIbl, COOTHOCUTH O0O3HAu€HUs, KOTOpHIE
UMEIOTCS B NEpUOAMYECKON TaliuIle, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sjipa, oOliee YHCIO IEKTPOHOB U pacHpesieieHue UX IO
AIIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIME 3aKOHOMEPHOCTU B M3MEHEHUHU CBOWCTB 3JIEMEHTOB U HMX
COEIMHEHUIB Npeeiax MajblX IEPUOOB U TIIABHBIX MOATPYIII ¢ yYETOM CTPOEHUS UX ATOMOB;

KJ1accu(uIUpoBaTh XUMHYECKHE JJIEMEHTHI, HEOpPraHUYECKHE BELIECTBA,
XMMHUYECKHE peakiuu (M0 YMCIy M COCTaBy YYaCTBYIOLIMX B PEAKIMM BEILECTB, IO TEIJIOBOMY
3 QeKTy, M0 U3MEHEHHUIO CTENICHEeNH OKUCICHUS XUMHUECKUX 3JIEMEHTOB); XapaKTepU30BaTh
(onmchIBaTh) O0IIKE U CHIEHU(PHUECKUE XUMHUUECKUE CBOMCTBA MPOCTHIX M CIOXKHBIX BEILECTB,
MOATBEPKJ1asl ONMCAHUE IPUMEpPAMHU MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKLINi;

COCTaBJIATh YPAaBHEHUS JIEKTPOJUTHUECKON TUCCOLMALMU KUCIIOT, IEI0YEN UCOJIEH, ITOJIHbIE U
COKpAIllEHHBbIE YPaBHEHUS pPEAaKUUH HOHHOrO OOMEHa, ypaBHEHMs peakIHi, MOATBEPKIAOIINX
CYILLIECTBOBaHHNE F€HETHUUECKOM CBSI3M MEX/y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM COCTaBIECHUS
AIIEKTPOHHOTO OajlaHCca 3TUX PeaKIuii;

MIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHMSI, BOZMOKHOCTH IPOTEKAHUS
XUMHUYECKHX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYI0 MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILECTB, MACCOBYIO JIOJIFO
XHUMHUYECKOT0 3JIEMEHTA 0 (pOpMYyJie COSTUHEHNUS, MAaCCOBYIO JIOJIIO BEIIECTBA B pacCTBOpPE, IPOBOIUTH
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pacy€Thl 10 YPAaBHEHUIO XUMUUYECKOU pEaKIuy;

co0JIr01aTh MIpaBUiIa MOJIb30BAHUS XUMHUECKONW MOCYIOM U J1abOpaTOpHBIM 00OpYJOBaHUEM, a
TaKXKe TIpaBwia OOpaleHUs C BELECTBAMU B COOTBETCTBMMC MHCTPYKLHUSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO MOIYYEHUIO U COOMPaHUIO Ia3000pa3HbIX BEIECTB (aMMHaAKa
U YIJIEKUCIIOTO Irasa);

IPOBOJUTh PEAKLUH, MOATBEPXKAAIOUIME KAuYeCTBEHHbI COCTaB pa3MYHbIX BEILECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOPHII-, OpOMHJI-, HOIU-, KapOoHaT-, pocdar-, cunmkar-, cyiabgar-,
TUIPOKCUA-UOHBI, KaTUOHBl aMMOHHS M HOHBI HM3YYEHHBIX METAJUIOB, IPHUCYTCTBYIOIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIE€pPAllMM MBICIUTEIbHONW JEATENIBHOCTH — aHAIM3 U CUHTE3, CPAaBHEHUE,
00o0011eHNe, CHCTEMATU3AIUIO, BBISIBJICHUE TPUYMHHO-CIICICTBEHHBIX CBSA3EH — JIJIs1 H3yUCHHS CBOMCTB
BEIIECTB M XHMMHUYECKHX pEaKUWid, eCTECTBEHHO- HAay4YHble METOJAbl IO3HAHHS — HaOIIOJCHHUE,
U3MEpPEHUE, MOJIETUPOBAHNUE, SKCIIEPUMEHT(pEabHbIN U MBICICHHBIN).
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8 KJIACC
Haumenosanue
Ne KomnuectBo OCHOBHBIE BUABI AEITEILHOCTH
pa3ziesioB U TEM Conepxanne o0ydeHus
n/a 4acoB oOyJaromuxcs

y4e0HOTO0 IIpeIMeTa

Pa3nen 1. [lepBoHayajibHble XHMHYECKHE TIOHATHS

11

XUMUS — BakKHas
00J1aCTh
€CTECTBO3HAHUA U

MPaKTUYECKON
e TeTbHOCTH
YesioBeKa

5

[Ipeamer xumun. Ponb XUMUU B KU3ZHU
YyesoBeKa. XMMHS B CUCTEME HayK.
Tena u BemecTBa. u3nyecKkue CBONCTBA

BEIIECTB. ArperaTHOE COCTOSTHUE BEILIECTB.
ITonsarue o METOAaX IMO3HAHUAB XUMHUU.
YucTele BelecTBa U CMECH.

Croco0bI pa3ieieHus] CMECEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HaAKOMCTBO ¢ XUMHUYECKOM MOCYI0M,

¢ mpaBuIaMu paboTHI B 1a0OPATOPUU U

npreMaMu oOpalleHus ¢ JJ1abopaTOPHBIM
000pyTI0BaHUEM.

dwuznyeckue CBOCTBa 00pa3oB
HEOPraHWYECKUX BEIIECTB — METAJIIIOB

Y HEMETAJLIOB.
Crioco0bl pa3aeneHus: cmecei

(punapTpOBaHKE, BHITAPUBAHHKE,
TUCTUIUISIMS, XpoMaTorpadusi).

PackpbIBaTh CMBICH U3y4aeMBbIX TOHITHH.
PackpbiBaTh pojib XUMHUM B IPUPOJIE U

YKU3HU YeJIOBeKa, €€ CBSA3b C IPYTUMU
HayKaMHu.
PaszanuaTh YMCThIE BENIECTBA U CMECH;

OOAHOPOJHBIC U HEOAHOPOJAHBIC CMCCH.

Paznuuare pusnyeckue u XuMuIecKue

SIBJICHUA.

CJ'IeI[OBaTB AJITOpUTMAaM UCIIOJIb30BAHUA
OKCIICPUMCHTAJIBHBIX METOAOB —
Ha6J'II-OI[eHI/I$I " 3KCIICPUMCHTA.

HaGmonaTe u onuceiBaTh 0OBbEKTHI IPU
MPOBEICHUH JEMOHCTPALINI 1
71a00pPATOPHBIX OMBITOB IO U3YUYEHHUO
(hU3MUYECKUX CBOMCTB BEIIECTB, CIIOCOOOB

pasaenenus cmecel BemecTs. [IpoBoanuts
XUMUYECKUM HKCIIEPUMEHTIIPU PA3IACICHUN
cMecel (Ha mpuMepe OYMCTKU MTOBAPEHHOMN
COJIN) B XOJI€
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Jlabopamopuvie onvimsi: U3yuenue u
onucanue (HU3NIECKIUXCBOWCTB 00pa3I0B
HEOPraHNYECKUXBEIECTB.

W3yuenne cioco0oB pasaesieHus cMecer(c
MOMOIIbIO MAarHNUTA).

IIpaxmuueckue pabomoi:

Ne 1. IIpaBumna paboThl B 1aOOpaTOPHH U
npuéMbl 0OpaleHus ¢ 1ab0PaTOPHBIM
000pyI0BaHUEM.

Ne 2. Paznenenue cmeceil (Ha mpumepe
OUYMCTKH MTOBAPEHHOM COJIH)

MPaKTUYECKON paboThl Neo 2.

CrnenoBath npaBuiaM MOJIb30BaHUS
XUMHUYECKON MOCY 101 1 1a00paTOPHBIM
000pyI0BaHUEM, A TAK)KE TPABUIIaM OOpaIIeHUs
C XMMUYECKHMH BEIIECTBAMUB COOTBETCTBUU C
UHCTPYKIUEH

IIPY BBIIIOJHEHUHN TPAKTHYECKON

pabotsr Ne 1.

BricTpanBathk pa3BEpHyThIE TUCbMEHHBIEU
YCTHBIE OTBETHI C OIIOPOU

Ha UH(opMaIMIo U3 yueOHHUKa U CIIPAaBOYHBIX
MaTepUajoB, IPaMOTHO HUCIOJIb30BATh
W3YYEHHBIN OHATUUHBIN

anmnapar Kypca XUMUU

1.2.

BemecTBa
XHUMHUYECKHE
peakiumn

n

15

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
a5eMeHThl. CUMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocTbie U CclIoXKHbIE
BellecTBa. ATOMHO-MOJIEKYJISIPHOE
Y4EHHE.

Xumnueckas popmyna. BaneHtHoCTh
aTOMOB XMMHYECKHUX AJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTABA BEIIECTB.
OTtHocuTeIbHASI aTOMHAs Macca.
OTtHocuTenbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 70151 XHMHUYECKOTO 3JIEMEHTAB
COCIMHECHUH.

OmnpenensaTh MPU3HAKA XUMUYECKHX
peakxIuii, yca0BUs UX MPOTEKAHUS.
OOBSCHATH CYIIHOCTh (PU3NUECKUX U
XMUMHUYECKHX SIBICHUH C TOUKU 3pEHUs
ATOMHO-MOJIEKYJIIPHOTO YUEHHUS.
KnaccudunupoBats Xummuueckue
peaxiuu (10 YHUCITy U COCTaBY
pearupyromux u 00pa3yomuxcs
BEIIIECTB).

CoctaBasath HhopMyIibl OMHAPHBIX BEIIECTB I10
BaJCHTHOCTH H OIIPEIENATHBATIEHTHOCTD 110
(hopMyiaM BeIIecTB.
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KommmuectBo Bemectsa. Mones. Mossipaasimacca.
B3anMocBs3p KOIM4eCTBa, MaCChl U YUCIIA
CTPYKTYPHBIX €IMHHUILl BemecTBa. Pacu€rsl 1o
dbopMysiaM XUMHYECKUX COCAMHEHHH.
dusnyeckue U XUMHUYECKHUE  SIBIICHUS.
XuMu4ueckast peakuus 1 €€ Npu3HaKku. 3aKOH
COXpaHEHHUs MACChI BELIECTB.
XHUMHUYECKUE YPAaBHEHHUS.
Knaccugukanus XuMHUYecKuX peakiui
(coennHEHUs, pa30oKEHHUs, 3aMEIICHNUS,
oOmeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

duznyeckre CBONCTBA 00Pa3IOB
HEOPraHMYECKUX BEILECTB — METAJJIOB U
HEMETaJUIOB.

OOpa3ibl  BEMIECTB  KOJIMYECTBOM |
®dusnyeckue sBieHUA (IUIaBlIEHUE
TassHUE JIbJla, PACTUPAHUE caxapa

B CTYIIKE, KUTICHUE Y KOHICHCALIUS
BOJIbI).

XuMu4eckue siBieHus (TopeHre cBeuw,
MPOKAIMBAHUE METHOM MPOBOJIOKH,
B3aMMOJICICTBHE CO/IbI WU Mella

C COJISTHOM KHUCTIOTOM).

HabmtoieHue npu3HakoB MPOTEKaHUS

MOJTb.
BOCKa,

PaccraBnsaTs ko3P punmeHTs!

B YPaBHEHHUAX XUMHUYECKUX PEaKLIUH.
Habmronats 1 onuceBaTh 00BEKTHI IPU
MPOBEICHUU JEMOHCTPALIMI 1
71a00paTOPHBIX OIBITOB.

[IpoBoUTH BBIYMCIIEHUS IO HOPMYyIaM
XMMHMYECKHUX COCIMHEHNUHN U yPAaBHEHUAM
XUMHYECKHUX PEAKIIUH.

[IpuMeHsTh €CTECTBEHHO- HAyUHBIE
METO/bl TI03HAHU (B TOM YHCIIE
Ha0II0/IeHNE, MOJICTMPOBAHHUE,
9KCIIEPUMEHT U OCHOBHBIE Ollepaliui
MBICIIUTENIBHOMN AEATEIbHOCTH
(cpaBHEeHUE, KIaccUDUKAINSA)
BricTpanBath pa3BEpHYThIE MMCHbMEHHBIEH
YCTHBIE OTBETHI C OITOPOU

Ha MHPOPMAIUIO U3 yUeOHHUKA U CIPABOYHBIX
MaTepuajoB, FPaMOTHO UCIOJIb30BATh
M3Y4YEHHBIN IOHATUWHBIAAIIIIApAT Kypca
XUMHH
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XUMHUYECKUX peaKuil (pas3iokKeHue

caxapa, B3aUMOJICHCTBUE CEPHOI

KHCJIOTHI C XJIOPUIOM Oapusi, MOJTy4YeHUen
pasnoxkenue rugpokcuaa meau (II) npu
HarpeBaHuu, B3aUMOJICHCTBUE

xene3a ¢ pactsopom coau meau (11).

OnBITHI, HIUTIOCTPUPYIOLIUE 3aKOH
COXPAHEHUS MACCHI.

Jlabopamopnvie onvimul:

Coznanue Mozeneil MoJIeKy
(1IapocTep’KHEBBIX).

Onwucanne GpU3NUECKUX CBOWCTB 00pa3IioB
HEOPraHMYECKUX BEIIECTB —METAIIJIOB U
HEMETaJIJIOB.

Habmonenue ¢pusnyeckux (TiaBieHUe BOCKa,
TasHUE JIbJ1a) U XUMUYECKUX (TOPEHUE CBEYH,
IPOKAIMBAaHUE MEIHOMIIPOBOJIOKH) SBJICHUH.
HaGnronenue u onrcanue Npu3HaKoB
MPOTEKAHUS XUMUIECKHAX PEAKIMA Pa3HbIX
THUIIOB.

Buviuucnenus:

OTHOCHUTEJIbHOM MOJIEKYJIIPHOM Macchl BEIIECTB,
MOJISIPHOM MacChl, MacChl BEIIECTB, MACCHI U
KOJINYECTBA BEIIECTBA;MAaCCOBOM JIOIH
XUMHYECKOTO 3JIEMEHTA

o popMmyIie coeTMHEHUS;
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10 YPAaBHEHUSIM XUMHUUYECKUX PEaKIIUi:
KOJIMYECTBA, MACCHI BEILIECTBA

10 U3BECTHOMY KOJINYECTBY, MACCe
PEareHTOB MUY IIPOLYKTOB PEAKLUU

Hroro no pazaeny

20

Pa3jnen 2. BaxkHeiiniue npeacTaBuTe/J M HEOPraHMYECKUX BelleCTB

2.1

Bo3ayx. Kucnopon.
ITonsatue 00
OKCHIaxX

6

Boznyx — cmech razoB. CoctaB Bo3yxa.
Kucnopon — anemMeHT u npocToe BEUIECTBO.
Haxoxnenue kucinopoaa

B IIpUpoze, GU3NIECKNE U XUMUIECKHE
cBoiicTBa (peakuuu ropenus). OKCUabL.
[Tpumenenue kucnoponaa. Criocoosl
II0JIy4€HUs KUCIOPO/a B 1abOpaTOpUu U
IpOMBINUIEHHOCTH. KpyroBopot

KHcaopoa B npupoje. O30H — aJlJIoTpoIHas
Mo uduKanus kuciaopoaa. TemnoBoit r3pdext
XMMHUYECKOHN peaKkluu, TEPMOXUMHUYECKUE
YPaBHEHHS, DK30-

Y DHJO0TEPMHUUYECKHE peakMU. TOoIIMBO:yTroib
Y METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
HNapHUKOBOTO AP deKTa, pa3pyleHre
030HOBOTO CJIOS.

Xumuueckuii sxcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpeiesieHne coAepKaHms
KHCJIOpOJIa B BO3/AYXE

[Tonyuyenue, cobupanue, pacno3HaBaHue

Hcnons30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISI
cocTaBlieHUS (OpPMYJT BEIICCTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHYESCKHX
peaKuuii C y4aCTUEM KHCIIOPOJA.
XapaxkTepr3oBaTh (OUCHIBATH) COCTAB
BO3/yXa, (U3UIECKIEC U XUMHUYCCKUE
CBOMCTBa KHCIIOPO/1a, CLIOCOOBI €T0
MOJTy4YeHUs1, MPUMEHEHHE U 3HAUCHHUE B
NPUPOJIE U )KU3HU YEIIOBEKA.

CpaBHUBATH peakIK TOPEHUS U
MEJIEHHOTO OKHUCIICHHUS.

OOBACHATH  CYNIHOCTh  DKOJOTHYECKHX
npoOiieM, CBSI3aHHBIX C  3arps3HEHHEM
BO3yXa.

CrnenoBath mpaBuiiaM 06€30MacHOi paboTHI B
nabopaTopuu MPH UCIIOJIL30BAHUN
XUMHYECKOH MOCy Ikl HOOOpYA0BaHUs, a
TaKKe TMpaBUiiaM O0paIIeHUs ¢ TOPIOUYUMU
BEIIIECTBAMH.

[InanupoBaTh M OCYIIECTBISITH HA

MTPAKTUKE XUMHUYECKUE IKCTICPUMEHTHI,
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U U3y4YeHHE CBOUCTB Kuciopoaa. Habmonenue
B3aMMOJICHCTBHS BEUIECTBC KHCIOPOIOM U
YCIOBHS

BO3HUKHOBEHUS U MTPEKPALICHUS TOPEHUS
(moxapa).

Jlabopamopmuwiii onvim:

O3HakoMJIEHHUE ¢ 00pa3IiaMu OKCHUIOB U
OTHCAaHNE UX CBOMCTB.

Ilpaxmuyeckas paboma:

Ne 3. Tlony4enue u cobnpanue
KHCITIOpPO/1a, U3yUYEHHUE €ro CBOUCTB.
Buviuucnenus:

MOJICKYJISIPHOM MacChl KUCIIOPOJIa M 030HA
HA OCHOBaHHMH aTOMHOM MacChl
XUMHUYECKOTO 2JIEMEHTA,

KOJIMYECTBA, MAaCChI BEIIECTBA

10 YPaBHEHUSM XUMHUYECKHUX PEaKIUi

MIPOBOJUTH HAOIIOICHUS, JIEJIATh BBIBOBIIIO
pe3ysbTaraM SKCIEpUMEHTa

IIPH [IPOBEICHUH TaOOPATOPHBIX OMBITOBU
MIPaKTUYECKOU paboTHI.

BbluncnsaTh KOJIMYECTBO BELIECTBA,

00BbEM raza 1o gpopmyiam.

YyacTBOBaTh B COBMECTHOM paboOTEB
TpyIIIe.

BricTpauBath pa3BépHyThIE TUCEMEHHbBIEU
YCTHBIE OTBETHI C OIIOPOU

Ha HHGOPMAIUIO U3 yUeOHHUKA U CIIPABOYHBIX
MaTepUajoB, IPaMOTHO HUCIOJIb30BATh
W3y4YECHHBIN NOHATUHHBIMANIIApaT Kypca
XUMUHU

2.2

Bonopoa. ITonsarueo
KHCJIOTaxX U COJIAX

Bonopon — anemMeHT u npocroe
BeniecTBo. Haxoxxnenue Bonopoaa

B IpUpoJie, PU3NYECKUE U XUMUUYECKHE
CBOICTBa, MPUMEHEHHE, CIIOCOObI
nosrydeHus. Kuciorsl u comnm.
Monsipabiit 00bE€M ra3oB. Pacuéreino
XUMUYECKUM YPAaBHECHHSIM.
Xumuueckuii sxcnepumenm:
Jlemoncmpayuu:

[Tonyuyenue, cobupanue u

PackpbIBaTh CMBICIT U3y4aeMbIX MOHATHH 1
MPUMEHSTH STH MTOHSTHUS TIPU OMTUCAHUMCBOWCTB
BEIIECTB U UX MPEBpAILCHUH.

XapakTepu3oBaTh (ONMUCHIBATD)

(bu3nvecKre 1 XUMUIEeCKHEe CBOHCTBA
BOJIOPO/Ia, CIIOCOOBI €0 MOTyUYEHUS,
MpUMEHECHHE.

Cobupats npudop i HOTYyUEHHUS

BOJIOpPOJIA.

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
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pacro3HaBaHKE BOJOPOA.
B3anmoaeicTere BOIOpPOAa ¢ OKCUIOMMEIHN
(1.

Jlabopamopmuwiii onvim:

B3anmoneicTBre KUCIOT C METAJUIAMH.
IIpaxmuueckas paboma:

Ne 4. Tloy4enue u cobupanue Bo0po/Ia,
M3YYECHHE €TI0 CBOWCTB.

Buiuucnenus:

00BEMa, KOJIMYeCTBa BEIlleCTBA ra3aro

€ro U3BeCTHOMY KOJIMYECTBY BEIECTBA

i 00bEMY;

00BEMOB ra30B 10 YPABHEHUIO PEaKIIUU Ha
OCHOBE 3aKOHA O0OBEMHBIX OTHOIIIEHUIMTa30B

JUIsL COCTaBIICHUS (POPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XMMHYECKHUX
peakuuii ¢ yqacTueM BO0poa.

BbIunciiaTe MOJISIPHYIO Maccy BELIECTB;
KOJIMYECTBO BEIIECTBA, 00BbEM Taza, Maccy
BELICCTBA;

[IpoBOAMTH pacy€Thl 110 YPAaBHEHUAM
XUMHUYECKHUX PEaKIIHii: KOJTU4ecTBa, 00bhEMa,
Macchl BELIECTBA 10 U3BECTHOMYKOJIUYECTBY,
00BEMY, Macce peareHTOB WIN IPOJYKTOB
peaxkuuu.

CrnenoBath npaBuiaM 6e3011acHOM pabOTHI B
1a00paTOpUX IPU UCTIOIB30BAHUU
XMMHUYECKOH 1OoCyAbl HOOOPYI0BaHUS, A
TaKXe MpaBUiaM 0OpaleHHs C TOPIOYUMHU
BEILIECTBAMH B OBITY.

[InanrpoBaTh ¥ OCYIECTBIIATH HAa IPAKTUKE
XUMHYECKHUE IKCIIEPUMEHTHI,

MIPOBOJUTH HAOJIOIEHUS, JIENIaTh BBIBOBIIIO
pe3ysbTaTtaM HKCIEPUMEHTA.

YyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIE

2.3

Bopna. PactBopsl.
Tloustue
00 OCHOBaHHUSIX

dusnueckue cBoycTBa BoALl. Boma kak
pacTBOpUTEIIb. XUMHUUYECKUE CBOMCTBA BOJIBI.
OcHoBaHUs.

PackpbIBaTh CMBICT U3y4aeMbIX TOHATHI U
MPUMEHSTDH 3TU MMOHATHUS ITPU ONIMCAHUUCBOKCTB
BEILIECTB U X MPEBPALICHUN.

XapakTepu3oBarh (HU3HUECKUE U
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PactBopsl. Ponb pacTBOopoB B ipupoie UB
JKU3HU 4enoBeka. KpyroBopoT Bojibl
B IIpHUpo/ie. 3arps3HeHNE MPUPOAHBIX BO/I.
OxpaHa 1 0OYMCTKA MPUPOTHBIX BO/I.

HaCI)IIJ_[eHHBIC 1 HCHACBIIIICHHBIC PACTBOPLI.

PactBopuMoOCTSh BemecT

B Bojie. MaccoBas 7107151 BELLIECTBAB
pacTBope.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PactBopeHue BenecTB ¢ pa3inyHoOil
PacTBOPUMOCTBHIO.

B3anmoaeiicTBre BOIbI C METAIUIAMU
(HaTpUeM M KaJIbLIUEM).
UccnenoBanue pacTBOPOB KUCIOT U
1IEJI0YEH ¢ TOMOIIBIO HHIUKATOPOB.

Jlabopamopuvie onvimul UccnenoBanue
0COOEHHOCTEHN PACTBOPEHMUSI BEIIECTB C
Pa3IMYHON pACTBOPUMOCTBIO.
[IpuroroBneHue pacTBOpoB

C OIpEeNIETEHHON MAaCCOBOM J10JIEH
pacTBOPEHHOTO BEMIECTBA.
Ilpakmuueckasa paboma

Ne 5. [Ipurorosnenue pacTBOpoB

C OMpeNIETIEHHON MAaCCOBOM 10JIEH

pPacTBOPEHHOTO BEMIECTBA.

XMMHUYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
pacTBOpUTEIIS B IPUPOAHBIX MPOIIECCaXx.
CocTaBisTh ypaBHEHHS] XUMHUYECKHX PEAKLUH C
y4acTHEM BOJIBL.

OOBACHATH CYITHOCTB SKOJIOTUYECKUX
po6JIeM, CBA3aHHBIX C 3arpsi3HEHUEM
HPUPOJHBIX BOJI, CIOCOOBI OUUCTKH BOABIOT
IIpUMece, MepsI 110 OXPAHE BOJ

OT 3arpsI3HEHMSL.

[1nanupoBaTh U OCYIIECTBIATEHA

MPAKTUKE XUMUYECKHE

HKCHEPUMEHTBHI, IPOBOUTH HAOIIIOICHHSL, IETIATh
BBIBOJIBI 110 pe3yJIbTaTaM

9KCHEPUMEHTA IPU MPOBEJCHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKOM
paboTHI.

CrnenoBatpk mpaBuiaM 6€30MacHOM pabOTHI B
nabopaTopyu MPHU UCTIOIH30BAHUN
XUMHAYECKOH MOCY bl HOOOPYTOBaHHUS.
[TpoBOIUTH BEIYMCIICHUS C TIPUMEHEHHUEM
TIOHATHUS «MAccOBas J10JIsl BEIeCTBa

B PacTBOpPE».

BricTpanBath pa3BEpHYTHIE TMCHMEHHBICH
YCTHBIE OTBETHI C OIOPOU

Ha UH(pOpMAaIHIO U3 yUeOHUKA U
CIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO
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Buviuucnenus:
C UCIIOJIL30BAHUEM ITOHATHUS «MaCCOBas A0
BEIIIECTBA B PACTBOPE»

HCIIOJIb30BATh U3YYEHHBIN NOHATUHHBIN
anmapar Kypca XUMHAH

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COETUHEHUN

11

Knaccugukanus HeopraHndeckux
coequnenuii. Oxenapl. Knaccuduxanus
OKCHUJIOB: cojieoOpa3yroire (OCHOBHEIE,
KHUCJIOTHBIE, aM(OTEPHBIE) U
HecoJeoOpasyromue. Homenknarypa
OKCcHA0B. DU3HYECKHE U XUMUYECKHE CBOMCTBA
okcuoB. [lomyuenne okcumaoB. OCHOBaHHS.
Krnaccudukanus oCHOBaHUH: IET0OYN U
HEpPacTBOPUMbIE OCHOBAHMUSI.
Homenkinarypa ocHoBanuii. usnueckuen
XMMUYECKHE CBOMCTBA OCHOBAHUM.
[TonydyeHnue OCHOBaHUIA.

Kucnotel. Kmaccudukanms kucior.
Homenkiatypa kucnor. @uznueckue u
XUMUYECKHE CBOMCTBA KUCTOT. Psint
aktuBHOCTH MeTauioB H.H. bekerosa.
ITomyyenue Kucor.

Comu. Homenknarypa coneii. usndeckue
Y XUMU4eckue cBorctBacoseil. [Tomydyenue
COJICH.

['eneTndeckas CBA3b MEXAY KjaccaMu
HEOPTraHWYECKUX COCTMHECHUM.
Xumuueckuii sIkcnepumenm:
Jlemoncmpayuu:

Knaccudunuposars nuzydaemoie
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CoctaBiarb HOpMyITbl OKCHUIOB, KHCTIOT,
OCHOBaHMH, COJIEH M Ha3bIBaTh UX

0 MEXTYHapOJHONM HOMEHKIIATYypeE.
[IporHo3upoBaTh CBOKCTBA BELIECTB

Ha OCHOBE OOIIUX XUMHYECKUX CBONCTB
U3YYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBnsTh MOJIEKYJISIPHBIC YPaBHEHUS
peaKkiuii, HILTIOCTPUPYIOMINX XUMUYECKUE
CBOMCTBA U CITOCOOBI TOJYYECHHS BEIIECTB
M3YYCHHBIX

KJIACCOB/TPYTII, a TaKXKe
MOATBEPKAAIOUINX TEHETUYECKYIO
B3aMMOCBSI3b MEX]Ty HUMH.

[Tpou3BOINTE BEIYUCTCHHUS

110 YPaBHEHUSIM XUMHUECKUX PEAKIIHH.
[TnanupoBaTh U OCYIIECTBISITHHA
MPAKTUKE XUMHUYECKHE

9KCTIEPUMEHTHI, IPOBOIUTH HAOTIOICHUS, IEIATh
BBIBOJIBI 110 pe3yIbTaTaM

IKCTIEPUMEHTA TP MPOBECHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
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O0pa3ipl HEOPraHUYECKHUX BEIIECTB
pa3IMYHBIX KJIacCOB.

OMnBITHI, WUTIOCTPUPYIOLIHE XUMUYECKUE
CBOICTBA KJIACCOB HEOPTaHUYECKUX BELLECTB.
Jlabopamopuvie onvimul OnipeniciecHne
pPacTBOPOB KUCJIOT U LIEJIOYEH C TOMOIIBIO
WHUKATOPOB.

W3y4eHue B3auMOACUCTBUS KUCTIOT

C METAJIJIaMU, PEAKIUN HEUTpAIU3aL1H.
B3aumopeiicTBue pactBopa cepHOit
KHUCJIOTHI ¢ okcusioM meau (II).

[TomyueHnue HEpacTBOPUMBIX OCHOBAHHIA.
BriTecHeHHE 0JTHOT0O MeTallIa JPyrUMH3
pacTBopa COJIH.

Ipakxmuueckasa paboma

Ne 6. Pemienune sxkcriepuMeHTaNbHBIX 33144

o TeMe «Baxuenmue KJ1aCChI
HEOPraHUYECKUX COCTUHEHUI.
Buviuucnenus:

[0 YpPaBHEHUSIM XHUMHUYECKOW PEaKLUHU:
KOJTMYECTBA BENIECTBA, 00BEMA, MacCHI 1O
M3BECTHOMY KOJHYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB WJTH
MPOJIYKTOB PeaKluu

pabor.

CrnenoBath npaBuiaM 0€30MacHOM

paboThl B TabopaTopuu

IIPU MCII0JIb30BAaHUH XUMHUYECKOM

1ocyibl 1 000PYJOBaHUS.

BeicTpanBathk pa3BEpHYThIE TMCbMEHHbBIEH
YCTHBIE OTBETHI C OIIOPOU

Ha UH(opMaIMIo U3 yueOHHUKA U CIIPAaBOYHBIX
MaTepHalioB, 'PAaMOTHO UCIOJIb30BATh
W3Yy4YEHHBII OHATUMHBIAAIIIIAPAT Kypca
XUMUHU

Hroro no pazneny:

30
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Paznen 3. llepuoauyeckmii 3axon u [lepuoguyeckas cucreMa Xumuyeckux 3j1emMeHToB /1. M. MenaeseeBa. CTpoenue
aToMOB. XuMHuecKas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEJIbHbIE PeaKINHU

3.1 [Tepuoanueckmii
3aKOH M
[Tepuonuueckas
cHCcTEeMa
XAMHYECKHAX
9JIEMEHTOB

Crpoenue atoma

. 1. Menneneena.

7

ITepBbie MONBITKY KIacCU(DHUKAITAN
XUMHUYECKHUX d1eMeHTOB. [loHsATHEO
rpymnmnax CXOJHbIX 3JIEMEHTOB

(1IeJI0YHBIE U MIEJT0YHO3EMEITbHBIC
METaJUIbl, TaJIOT€Hbl, THEPTHBIC Ta3bl).
DJeMeHThI, KOTOpbIe 00pa3ytoT aM(poTepHbIe
OKCHUABI U ruipokcuabl. [lepuoanueckuii
3akoH. [lepuoanyeckascucreMa XUMHUYECKUX
3JIEMCHTOB

.. Menneneesa. Koporkonepruoanas u
JuHHOTIepuoaHas Gopmel [leproauueckoit
CUCTEMBI XUMHUUYECKUX jieMeHToB [[. M.
Menneneea. [lepuoasl 1 rpyIIibL.
®OU3NYECKUN CMBICI

MOPSIZIKOBOTO HOMEpPa, HOMEPOB Mepruoaan
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. COCTaB aTOMHBIX

snep. M3otonbl. Dnektponsl. CTpoeHue
AIIEKTPOHHBIX 000J1049eK aTOMOB TiepBbIx20
XUMUYECKHUX 3J1IeMeHTOB [lepnoanueckoii
CHCTEMBI

J.1. MenneneeBa. XapakTepHUCTHKA
XUMHUYECKOTO AJIEMEHTa

IO €ro MmoJyiokeHuto B [leprnonnueckon
cucreme JI.11. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHHS pajnyca

PackpbIBaTh CMBICIT IEPUOJUYECKOTO
3aKOHa.

OnuceIBaTh CTPOEHUE TAOIHIIBI
«IIepnonnyeckas cucreMa XUMHUYECKUX
anemeHToB JI.J1. Menjeneeray.
MopenupoBaTh CTPOCHHE aTOMa,
SHEPreTHYECKUX YPOBHEW U MOLypOBHEUIIPH
IIOMOIIA PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTrypauui 1 3J1€KTPOHHO-
rpaduueckux Gopmy.

[osicHAT (pU3NUECKUI CMBICTT
HIOPSIIKOBOTO HOMEpa, HOMEPOB IIEpUOIAN
TPYIIIBI JJIEMEHTA.

XapakTepru30BaTh XUMHUYECKUE DJIEMEHTHI
NIEPBBIX TPEX MEPUOIO0B, KAIHM, KAIbIUN U UX
COCIMHEHMS 110 MTOJI0KEHHUIO

B [Iepuonuyeckoit cucreme/l. 1.
Meneneesa.

OOBsCHATH 00I1I1E 3aKOHOMEPHOCTHB
U3MEHEHUU CBOMCTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHHE PaInyCOB aTOMOB,
ANEKTPOOTPHUIATEILHOCTH, BaJICHTHOCTH )
U UX COSTUHECHUN

B IIpe/IeNIax MAJIbIX ITEPUOJIOB U TJIABHBIX
MOATPYIIII C Y4ETOM CTPOEHUS UX

aTOMOB;
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aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUTNYECKUX
CBOMCTB 110 IPYIIaM U Mepuoaam.
3nauenue [lepuoauyeckoro 3akoHa u
[Tepuoanyueckoil CUCTEMbI XUMHUYECKHUX
AJIEMEHTOB ISl Pa3BUTHSI HAYKH U
npaktuku. J[.M. MenneneeB — y4€Hbli U
IpaKJaHUH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu.

B3anmMopeiicTBre ruipokcua LUHKAC
pacTBOpaMH KUCJIOT U LIEIOYEH.
MopennpoBaHue CTPOSHHsSI MOJIEKYJI IIPH
MIOMOILIA PUCYHKOB, MOJI€JIEH, IIEKTPOHHBIX
U CTPYKTYpHBIX popmy:.Tabiuna
«lleproanueckas cucreMa XUMUYECKHX
AJIEMEHTOB

J.1. MenneneeBay.

Jlabopamopnvie onvimol

O3zHakoMIIeHHE ¢ 00pa3liaMu METaJIOB U
HEMETAJUIOB

Y4acTBOBaTh B COBMECTHOI paboTEB

nape Wi TpyIme.

BricTpanBath pa3BEpHYThIC TMCHMEHHBICH
YCTHBIE OTBETHI C OIIOPOU

Ha HH(OPMAIHIO U3 YYeOHUKA U APYTUX
MCTOYHHUKOB, B TOM 4rcie VHTepHeTa

3.2

XHUMHUYEeCcKas CBA3b.
OKUCINTEIILHO-
BOCCTAaHOBUTEJLHBIE
peakiuu

Xumnueckas cBsi3b. KoBanenTHas
(monsipHas ¥ HETIOJISIpHAas) CBSI3b.
ONEKTPOOTPULIATEIIBHOCTh XMMHUECKUX
aneMeHTOB. MloHHas cBsa3b. CTeneHb
okucaeHuss. OKUCIUTEIbHO-
BOCCTaHOBUTENbHbIE peakuu. [Iponeccsl

PackpbIBaTh CMBICH U3y4aeMBbIX TOHSITHH.
Onpenensatb BUJ XUMHUYECKOW CBSI3UB
COCIUHCHHH.

MoaenupoBaTb CTpPOCHUE MOJIEKYJI IIPU
MOMOII PUCYHKOB, MOJEJIEH, JIIEKTPOHHBIX

U CTPYKTYPHBIX POpPMYJI.
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OKHCIICHUS U BOCCTAHOBJICHUSI.
OKUCIHUTENN U BOCCTAHOBUTEIH.
XUMHUYECKU IKCIEPUMEHT: U3yYCHUE
00pa310B BEIIECTB METAJJIOB U HEMETAIJIOB,
B3aUMO/ICHICTBUE

TMAPOKCH/IAa IIUHKA C pAaCTBOPaMU KUCJIOTH
LIET0YEH, MPOBEJACHUE ONBITOB,
WJUTFOCTPUPYIOLIUX PUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKLIUN
(ropeHue, peakluu pa3ioKeHHs,
COCTMHECHMUS).

Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu:

OIBITHI, WUTIOCTPUPYIOIITUE TIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peakiuii (ropeHue, peakimu

pa3I0kKeHUs], COEITMHEHUS)

Hcnonbs30BaTh XUMUYECKYIO0 CUMBOJIMKY 1JIS
cocTaBleHUs GOpPMYJT BEIIECTB, AIEKTPOHHOTO
OaylaHca peakIuii.

Ornpenenars CTeNeHb OKUCIEHUS aTOMOB
XUMUYECKUX DJIEMEHTOB 110 (hopMyJiaM U
COCTaBJISITH (hOPMYJIbI OMHAPHBIX COSAMHEHUIN
10 CTCIICHU OKHUCJICHUS aTOMOB XUMHYECKHX
9JIEMEHTOB.

Ornpenenarb OKUCIUTENb U

BOCCTaHOBUTEIb. PaccTaBIIsITh
KO2(PHUITUEHTHI B CXEMax IPOCTHIX
OKHCJIUTEIIEHO-BOCCTAHOBUTEIILHBIX

peaKkil METOIOM IEKTPOHHOIO

OajaHca.

HaGmronaTe XUMUYECKHE OIBITHI IO

TJIaHy, aHAJTU3UPOBATH U JI€TIaThBBIBOJIBI.
UcnoneizoBate UKT nug cozmanus

MOJIENIEN, MOATOTOBKY MPE3CHTAIUH,
JIOKJIaJ0B I10 TEME.

BricTpauBath pa3BépHyThIe TUCbMEHHbBIEN
YCTHBIE OTBETHI C OMOPON Ha HH(POPMALIUIO U3
y4eOHUKa U IPYTUX

HWCTOYHUKOB, B TOM uncie MHTepHera

Hroro no pazneny 15
PeszepBHOe Bpems 3
OBIIEE YNCJIO HACOB 68
1O ITPOTPAMME
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9 KJIACC
HaumeHoBaHume
Ne KomnuectBo C 6 OCHOBHBIE BUJIBI AEITEILHOCTHA
Q37161108 1 TeM oJiepKaHue 00yUCHHUS
/1 p 4acoB 00yYarOLIHMXCS

y4eOHOro npeameTa

Pasznen 1. BelecTBO 1 XUMHYECKHE peaknumn

1.1 | IloBropenue u 5
yriryOneHue 3HaHu|
OCHOBHBIX pa3eoB
Kypca 8 kiacca

[Tepuoanueckuii 3akoH. [lepuoanueckas
CUCTeMa XMMHUYECKHUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHrue aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XUMHYECKHX JJIEMEHTOB MEPBBIX TPEX
MIEPUO/IOB, KAJIUS, KATBIUSI U UX COSAUHEHUN
B COOTBETCTBUU

C MOJIO’KEHUEM BJIEMEHTOB

B [lepronueckoit cucteMe U CTPOEHUEMUX
aTOMOB.

CTpOGHI/Ie BCIIECTBA: BUbI XHUMHYCCKOUCBSI3H.

THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBHCHUMOCTh CBOMCTB BEIIIECTBA OT TUIA
KPUCTAJUIMYECKON PEIIETKU U BUIA
XHUMHYECKOM CBS3H.

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSIIIMXCS

K pa3JIMYHBIM KJIACCaM HEOPTraHUYECKUX
COE€IUHEHMI, TeHETUYECKasl CBI3hb

HCOPraHNYCCKUX BCIICCTB.

XapakTepru30BaTb XUMHUUECKHUE AIIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KAJIUSI U KAJTBLUIIO UX
nojoxxeHuto B [lepuoauyeckoii cucreme /1. U.
Menneneena.

KnaccudumnupoBars 1 Ha3bIBaTh
HEOPraHWYECKHUE BEILIECTBA U3YyUYECHHBIX
KJ1aCCOB.

OnuceiBaTh 00IIKE XUMHYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB,TOATBEPKIAATH
CBOICTBa MPUMEPAMU MOJIEKYJIAPHBIX
YPaBHEHUN XUMUYECKUXPEAKIIUH.
Onpenensars BU XUMUYECKOHN CBSI3U UTHUII
KPUCTAJUTMYECKOM pPEeIIETKU BEIIECTBA.
[Iporuo3upoBarh CBOMCTBA BEIIECTBB
3aBUCUMOCTH OT UX CTPOEHHS.

BricTpauBath pa3BépHyThIC TUCEMEHHbBIEH
YCTHBIE OTBETHI C OIOPOM

Ha HH(POpMAIMIO U3 yuyeOHUKA U

CIIPaBOYHBIX MAaTE€PUAIOB, FPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJICISIMU
KPUCTAITTNYECKHUX PEIIETOK
HEOPTaHMYECKUX BEIIECTB — METAJUIOBU
HeMeTa/uioB (rpaduTta u anmmasa),
CJIOKHBIX BEUIECTB (XJIOpUIa HATPHUSI)

UCIIOJIB30BaTh U3YYECHHBIN TOHATUHHBIN
anmapar Kypca XuMuu

1.2

OcHoBHBIE
3aKOHOMEPHOCTH
XAMHYECKHAX
peakuuii

Knaccudukanus XuMu4ecKux peakimunmino
Pa3IMYHBIM MPU3HAKaM (10 YHUCITY UCOCTABY
YUYacTBYIOUIMX B PEaKIHH BELIECTB, 110
TeIoBoMy 3P QexTy,

10 U3MEHEHUIO CTENIEHEW OKUCIICHHUS
XUMHAYECKHX JIEMEHTOB,

10 00PaTUMOCTH, IO YYACTHUIO
KaTam3aTopa). JK30- U
SHIOTEPMHUYECKUE PEAKIIHH,
TEPMOXUMHUECKUE YPABHEHHUSI.

[ToHsATHE O CKOPOCTH XUMUYECKON
peakuuu. [TonsTe 06 00paTUMBIX

1 HEOOpaTUMBIX XUMHUYECKUX PEAKIIMIX.
[ToHATHE O TOMOTEHHBIX U T€TEPOTEHHBIX
peakuusx. [lonsTue o karanuse.
[ToHATHE O XMMUYECKOM PaBHOBECHH.
@aKTOpBbl, BIUSIONIAE HA CKOPOCTh
XMUMHUYECKON peaKkIiy U MOJI0KEHUE
XMUMHUYECKOTO paBHOBECHSI.
OKUCINTENbHO-BOCCTAHOBUTENIbHBIE

PackpbIBaTh CMBICT U3y4aeMbIX IOHATUHN U
MPUMEHSATD ITH TOHSTHS MPU ONMUCAHUHUCBONUCTB
BEILECTB U UX MPEBpALICHUH.
KnaccudunupoBaTs XUMUYECKUE PEAKIIUU T10
pa3IMYHBIM NpPU3HAKAM. Y CTAHABJIMBATh
3aBUCUMOCTb CKOPOCTUXUMUYECKON peaKnuu
OT Pa3JIUYHbIX (PAKTOPOB.

IIporao3npoBaTk BO3MOKHOCTH

MPOTEKAHUS XUMUUECKUX TPEBPAILICHUIB
Pa3IMYHBIX yCIOBHUSIX.

Onpenenarb OKUCIUTENTb U

BoccTtaHoBUTENL B OBP.

CocTaBnATh 3JIEKTPOHHBIN OaaHC

peaxkuuu.

[Tpon3BOIUTH BBIUKCIEHHUS 110

XUMUYECKUM YPABHEHUSM.

VYyacTBOBaTh B COBMECTHOM pabOTEB

nape Wid rpyrre.

BricTpauBath pa3BEpHYThIE TUCbMEHHbBIE
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peaKxIyu, JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHOM
peakuuu.  CocraBieHHE  ypaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX
peakiuii ¢ HCHOJB30BAHHMEM MeEToJa
3JIEKTPOHHOTO OanaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

WccnenoBanne  3aBUCHMOCTH  CKOPOCTH
XMMHUYECKOM pEakUud OT BO3ACUCTBUSA
pa3u4YHbIX (AKTOPOB.

OMnBITH, WILTIOCTPUPYIOIINE IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuuu

pas3oKeHus, COeTUHEHNU ).

Buviuucnenusa:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACChI
peareHToB MU MPOIYKTOB 110

YpaBHEHUSIM XUMHUYECKUX PEaKITHii

U YCTHBIE OTBETHI C ONIOPOM

Ha UH(OPMAIHIO U3 YUeOHUKA U CIIPAaBOYHBIX
MaTepHUasoB, FPAMOTHO UCIIOJIb30BaTh
M3yYECHHBIN NOHATUMHBIMANIIApaT Kypca
XUMUHU

1.3

DNEeKTPOIUTUYECKAs
JIFCCOITHAITHS.
XuMuyeckme
peakuuu

B pacTBOpax

Teopust PIEKTPOIUTUYECKON
JIMCCOLMAU. DIEKTPOIUTHI K
HE3JIEKTPOJIUTHI. KaTMOHBI, aHUOHBI.
MexaHN3M QUCCOITHAIINN BEIECTB

C Pa3IMYHBIMU BUJIAMH XUMUYECKOU
cBs3u. Crenens gucconuanui. CHIBHBIEH
Cl1a0bIe DIIEKTPOIIUTHI.

Peakiinu nonuoro ooMmena. Y ciuoBus

PackpbIBaTh CMBICIT H3y4aeMbIX OHATHI,a
TaKXe CMBICIT TEOPHH

HIIEKTPOIUTUIECKON TUCCOINAIIHN.
OOBACHATD MPUUMHBI
AJIEKTPOIPOBOTHOCTH BOJIHBIX PACTBOPOB
BEIIIECTB, PA3INYaTh cIa0ble U CHIbHBIC
ANIEKTPOIIHTHL.

CocTaBisTh ypaBHEHHUS AUCCOLUAIINN

31



denepanbHas padouas mporpamma | Xumust. 8—9 kiaccel (0a30BbIl yPOBEHbD )

MIPOTEKAHUS PEAKIIUI HOHHOTO OOMEHa,
MOJIHBIEC U COKpAIIEHHbIE MOHHBIC YPAaBHEHUS
peakiuii. CBOICTBA KUCIOT,0CHOBAaHUHN U
coJieil B CBeTe MpecTaBIeHu 00
AIEKTPOJIUTUYECKONUTUCCOIUAIUH.
KauecTBeHHbIe peakurnHa HOHBL. [TonsATHE O
TUAPOIN3E COJICH. Xumuueckui
IKcnepumenm: [lemoncmpayuu:
HccnenoBanue 31eKTpONIpPOBOIHOCTH
PacTBOPOB BEIIECTB, Mpolecca
JUCCOIMAIIMN KUCIIOT, IIeJIouen

1 coJieit (BO3MOXKHO MCTIOJIb30BAaHUE

BHIEOMATEPHAJIOB).

OIIBITHL, WJLTIOCTPUPYIOIINE [IPU3HAKH
MPOTCKaHHWsT pEaKIUii HOHHOTO OoOMeHa
(oOpa3oBaHue oOcadka, BBIICIEHUE Trasa,

o0Opa3oBaHHE BOJIbI).

Pacrio3naBanue HEOPraHUYECKUX BEIIECTB
C IMOMOIIBI0 KAYECTBEHHBIXPEAKIINIA Ha
VOHBI.

Jlabopamopnwiii onvim:

N3yyenne npu3HakoB MPOTEKAHUS PEAKIIUN
HMOHHOTO OOMEHa B pacTBOpax
AJIEKTPOJIUTOB (C 0Opa3oBaHUEM OCAJIKa,
BBIJIETICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
Ipakxmuueckasn paboma:

KHCJOT, IIEIOYEH U COJIEH, IIOJHBIC 1
COKpAIlEHHbIE MIOHHBIE YPABHEHUS
XMMHUYECKHUX PEaKINii HOHHOTO OOMEHa,
KpaTKHe HOHHBIE YpaBHEHUS IPOCTHIX
peaKkuuii ruIpoIn3a Coeu.
XapakTepu30BaTh OOIINE XUMHUECKUE
CBOMCTBA BELECTB PA3IMYHBIX KJIACCOBHA
OCHOBE T€OPHH TEKTPOIUTUYECKON
JICCOLIMALIMY; TOJITBEPAK1aTh CBOMCTBA
IPUMEPaMHU MOJIEKYJISIPHBIX U HOHHBIX
YpaBHEHHH XUMUYECKUX peaKIuil.

Pemats skcriepiMeHTaIbHbIE 330aUUIIO0
TEMeE.

[TnanupoBath u OCYLIECTBIIATbHA
IIPAKTUKE XUMHUYECKUE

AKCIIEPUMEHTBHI, IPOBOAUTH HAOIIOICHU S, 1eaTh
BBIBO/JIbI 110 pe3yJIbTaTaM

HKCIIEPUMEHTA IIPU NTPOBEICHUU
71a00PATOPHBIX OMBITOB U MPAKTUYECKUXPAOOT.
CnenoBath npaBuiiaM 0€3011acHOM pabOTHI B
n1a0opaToOpUy IPU UCTIOJIb30BAaHUH
XMUMHUYECKOH MOoCyAbl HOOOPYIOBAHUS.
[IpoBOAUTH BHIYMCIEHUS IO XUMHUECKUM
YpaBHEHHSIM.

YyacTBOBaTh B COBMECTHOI paboTe
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Ne 1. Pemienue sxkcriepuMeHTaIbHBIX331a4
110 TEME.

Buvryucnenus:
110 YPaBHEHHUSM XUMHUYECKUX PEaKIIUii

B IIap€ WJIU TpyIIIE.

BeicTpauBath pa3BEpHyThIE TUCEMEHHbBIEU
YCTHBIE OTBETHI C OIIOPOH

Ha H(pOpPMAIHIO U3 y4eOHUKA U APYTUX
MCTOYHHUKOB MH(OPMALIUH, B TOM YUCIIE

NurepHera

Hroro no pazaeny

17

Paznea 2. HemeraJiibl M MX COeIMHEHU

2.1 O6mas 4
XapaKTepUCTUKa
XUMHYECKHUX
asieMeHToB VIIA-
TPYMIIBL

T"anorens!

OO0111ast XapaKTepUCTUKA FaJIOr€HOB.
Oco0eHHOCTH CTPOEHUS AaTOMOB,
XapaKTEPHBIC CTETIEHU OKUCIICHUS.
Crpoenue u ¢pu3nuecKue CBONCTBA
MPOCTHIX BEIIECTB — FAJIOTCHOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE XJIOpa
(B3auMoielicTBHE C METaJIaMH,
HEeMeTaJlJIaMH, IIeJI0YaMu).
XnopoBogopoa. ComsiHast KUCIOTA,
XUMHUYECKHUE CBOMCTBA, MTOIYUYEHUE,
npuMeHeHue. /leiicTBre xiopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M UEeJIOBEKA.
Baxueiime XJ10puabl U UX HAXOXKIECHUEB
MIpUpPO/IE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaxarorire Gru3ndecKue u

XHUMHYECKHE CBOMCTBA TaJJOT€HOB M X
COECIMHEHUI (BO3M0)KHO HUCIIOJB30BaHHUC

OOBACHATH 001IME 3aKOHOMEPHOCTH

B UBMCHEHUU CBOMCTB HEMETAIJIOB M UX
COCIMHEHUH B TIpejiesiaX MaJIbIX EPUOIOB U
raBHbIX noarpyni [lepuoanueckoit cucTemsl
XUMHUYECKUXDIIEMEHTOB C YYETOM CTPOCHUS
UX aTOMOB.

Xapaktepu3oBaTh (U3UIECKUE U XUMUYECKHE
CBOICTBA MPOCTHIX BEIIECTBrAIOT€HOB (Ha
MpuUMepe XJopa) u

CJIOKHBIX BEIIECTB (XJIOPOBOAOPO/IA,
XJIOpHUa HATPHUsI), CIOCOOBI X MOTYUYEHUS,
MIPUMEHEHUE Y 3HAUCHUEB MPUPOJIC U

KU3HH YEJIOBEKA.

Ornpenensats XJI0pUI-UOHBI B PaCTBOPE.
[InanupoBaTh U OCYLIECTBISATHHA

MPaKTUKE XUMUYECKUE

AKCIIEPUMEHTHI, TPOBOUTH HAOIIOICHUS,
JIeTaTh BBIBOJIBI TTO pe3yJIbTaTaM
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BHJIEOMATEPHAJIOB).

O3nakomiieHHE ¢ 00pa3LiaMy XJIOPUI0B
(rajmoreHuIoB).

Jlabopamopnuwiil onvim:

N3yueHne CBOMCTB COJISTHON KUCIIOTBI.
[IpoBeneHne Ka4EeCTBEHHBIX pEAKIUil Ha
XJIOPUJI-UOHBI.

Ilpaxmuueckas paboma

Ne 2: Tlonmydenue CONSTHOM KUCIIOTHI,
HU3y4YECHUE €€ CBOMCTB.

Buviuucnenus:

110 YPAaBHEHUSIM XUMUYECKUX PEaKIUH, €CIIH

OAVH U3 pCarcHTOB J1aH B H30BITKE

AKCIIEPUMEHTA IIPU NIPOBEICHUU
71a00paTOPHBIX ONBITOB U MPAKTHYECKUXPAOOT.
CrnemoBath npaBuiIaM 0€3011aCHOM

paboThI B 1abopaTropuun

IIPU UCII0JIb30BaHUH XUMHUUECKOM

1oCyibl U 000PYJOBaHUS.

BeicTpauBath pa3BEpHyThIE TMCEMEHHbBIEU
YCTHBIE OTBETHI C ONIOPOH

Ha UH(OPMAIHIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTepuaioB, FPaMOTHO UCIOJIb30BaTh
W3YYEHHBIN OHATHUHBIN

anmapar Kypca XMMHUHU

2.2

OO6mas
XapaKTepPUCTHUKA
XUMHYECKUX
3JIEMEHTOB
VIA-rpynmsl. Cepaun
€€ CoeIMHEeHUS

OO6mras xapakTepucTuka 3J1eMeHTOB VIA-
rpynnbl. OcOOEHHOCTH CTPOEHUSIATOMOB,
XapaKTepHbIE CTETICHH

OKHCJICHUS.

CtpoeHue u ¢pu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOJa U CePhl. AJITOTPOITHbBIE
MoaAU(UKAIIHN KUCTIOPOIan Cepbl. XUMUYECKUE
CBOMCTBA CEPBL.

CepoBoniopoi, cTpoeHue, (pusnuecKue u
XUMHYECKHUE CBOMCTBA.

OKcuIbl cepbl Kak MPeACTaBUTENN
KHCIIOTHBIX OKCHUJIOB.

Cepnas kucnota, pusnueckue u

XUMHUYECKHE CBOMCTBA (00IHe KaKk

OOBACHATDH 0011I1E 3aKOHOMEPHOCTUB
U3MEHEHUU CBOMCTB DJIEMEHTOB
VIA-rpynmsl 1 uX COEAMHEHUN ¢ Y4ETOM
CTPOEHHMS UX aTOMOB.

XapakTepu30BaTh GU3NUECKUE U
XUMUYECKHE CBOMCTBA IIPOCTOrO BEIIECTBA
cepsl U e€ CoeIMHEHHH (cepoBOA0poa,
OKCHJIOB Cepbl, CEpPHOMKHUCIIOTHI, CYIb(HaToB),
CrocoObl UX MOJIy4YEHHUs, TIPUMEHEHHUE U
3HA4YCHHE

B IIPUPOJIE U KU3HNU YesoBeka. OnpenensiTs
HaJM4ue cysb(aT-uoHOBB PacTBOPE.
OOBACHATH CYHITHOCTb SKOJIOTHUECKUX
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IIpeICTaBUTEINS KJlacca KUCIIOT U
cnenuduieckre). XUMHUECKUE PEAKIIUH,

JIC)KaKUE B OCHOBC IPOMBIIIIJICHHOT'O criocoba

IIOJIy4YEHHUSI CEPHOMN KUCIIOTHI.
[Ipumenenue. Cosi cCepHOM KUCIIOTHI,
KauecTBEHHAas peaklus Ha Cylb(aT-uoH.
Haxoxnenue cepbl 1 €€ COeIMHEHUI B
npupoae. XuMHUYECKOE 3arpsi3HEHNE
OKpYKaroIIeH Cpelibl COEAUHEHUSIMU
cepbl (KUCIOTHBIE JOXKIU, 3arPA3HEHHE
BO3/yXa U BOJOEMOB), CIIOCOOBI €T0
[IPEIOTBPALLECHUSI.

Xumuueckuii Ixcnepumenm:
Jemoncmpayuu:

O3HakoMJIeHHE ¢ 00pa3liaMu cepbl U €€
COETUHEHUSIMH (BO3MOXHO HCIIOJIb30BaHNE
BUJICOMATEPHAIIOB).

Habntonienue npotuiecca 00yriuBaHus
caxapa noJj JIeiCTBUEM
KOHUEHTPUPOBAHHON CEPHOM KUCIIOTBHI.
Jlabopamopnwie onvimoi: N3yuenue
XUMHUYECKUX CBOMCTBpa30aBIIEHHON
CEpPHOM KHCIIOTHI.

[IpoBeneHne kauecTBEHHOM peakluy Ha
cynbdaT-uoH U HAOII0IeHUE TIPU3HAKa €
MPOTEKAHUS

po0JieM, CBSI3aHHBIX C ITepepadOTKOM
COCIMHEHUH CEPBI.

[ImanupoBaTh M OCYIIECTBIATHHA

MPAKTUKE XUMUYECKUE

AKCIIEPUMEHTEHI, TPOBOJANTH HAOIIOICHUS, IeTaTh
BBIBO/IBI 10 pe3yJibTaTaM

AKCIIEPUMEHTA.

CrnenoBaTh npaBuiiaM 0€30MacHOM

paboTHI B J1aOOpaTOpuu

MIPU UCTIOJIB30BAHUH XUMHUYECKON

Mocybl ¥ 000pyI0BaHUS.

[Ipon3BOaUTH BBIYUCICHUS 110
XUMUYECKUM YPaBHEHUSIM.

Hcnonb30BaTh NpU BHITIOJHEHUH YUEOHBIX
3aJIaHUM TEKCThI Y4eOHHKA, CIIPABOYHBIE
marepuaisl (Ilepuonnueckyro cucremy
xuMu4deckuxaneMeHToB [l. 1. MeHaeneena,
Ta0JIUIypacCTBOPUMOCTH KUCIIOT, OCHOBAaHUN U
COJIEH B BOJIE, DIIEKTPOXUMUYECKHUM AT
HaIpsKEHUH METaJIOB).

Hcnonb30BaTh MpH BBHITOTHEHUHN Y4EOHBIX
3a/IaHUM U B MPOLIECCE UCCIIEI0BATEIbCKON
JIeATETbHOCTH HAyYHO-TIOMYJISIPHYIO
JIUTEPaTypy XUMHUECKOTO COICPHKAHUS,
CIIpaBOYHbIE

MaTepuaisl, pecypcsl HTEpHETA
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2.3

Oomas
XapaKTepUCTUKA
XUMHYECKHX
9JIEMEHTOB
VA-rpynisl.

A3ort, dpochop u ux
COCMHEHUS

OO01mmas xapakTepucTUKa JIeMEHTOB VA-
rpynnbl. OcOOEHHOCTH CTPOSHHUSIATOMOB,
XapaKTepHbIE CTENICHH

OKUCJICHUS.

A30T, pacupocTpaHeHue B IpUPOJIE,
(bu3nuecKkre 1 XMMHYECKHEe CBOWCTBA.
KpyroBopoT a3ora B npupoze.

AMMUak, ero Gpu3nYecKue 1 XuMHU4YECKHUe
CBOﬁCTBa, IMOJIYUYCHHUEC U ITPUMCHCHUC.
Conu aMMOHUS, UX PUBNYECKUE U
XMMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakuusi Ha HOHbI
aAMMOHHSI.

A30OTHAas KUCIIOTa, €€ MoJyuyeHue,
(u3nyecKkre U XMMHUYECKHUE CBOMCTBA
(oOrmue Kak npeacTaBuTeNs Kiacca

KHCIIOT U cnenuduueckue). McnonaszoBanue

HUTPATOB U COJIE aMMOHUS B Ka4eCTBE
MUHEpAJIbHBIX y100peHni. XUMHU4YecKoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl
COETMHEHUSIMH a30Ta (KUCIOTHbBIE TOK/IH,

3arpsi3HEHUEBO3/IyXa, TIOYBBI U BOJJOEMOB).

docdop, amI0TpOTHBIE MOAUPUKAIIUH
docdopa, pusudeckre U XUMHIECKUE
coiictBa. Okcun pocdopa (V) u
docdopHas kucnora, pusndecke u

OOBsCHATH 00IIME 3aKOHOMEPHOCTHUB
M3MEHEHHH CBOWMCTB 3JIEMEHTOB

VA-rpynibl 1 UX COeAMHEHUMN C yYETOM
CTPOEHHS UX aTOMOB.

XapakTepu30BaTh GU3NIECKUE U XUMHUYECKHIE
CBOIICTBa MPOCTHIX BellecTBa3oTa 1 Gochopa u
UX COeIMHEHUH (aMMHaKa, coJiel aMMOHHS,
a30THOMN

KHUCIIOTBI, HUTPATOB, okcuzaa Gpocdopa (V)u
dbochopHOl KKCIOTHI, pochaToB), crTOCOObI MX
MOJTyYeHUs, IPUMEHEHHUE U 3HAUCHUE B IPUPOJIC
Y KM3HU uernoBeka. OnpenensTh HOHbI aMMOHUS
1 (ochar- HOHBI B pacTBOPE.

OOBSCHATH  CYIIHOCTh  SKOJOTUYECKHX
npobieM, CBS3aHHBIX C  HaXOXKICHUEM
coeTMHEHUH a30Ta u Gocdopa

B OKPY’KaroLIen cpene.

[TnanupoBaTh U OCYIIECTBIATHHA

MPAaKTUKE XUMUYIECKHE

HKCIEPUMEHTBI, IPOBOIUTH HAOIIOACHNUS,AeaTh
BBIBO/JIBI 110 pe3yJIbTaTaM

HKCIIEPUMEHTA IPU MPOBEICHUN

71a00paTOPHBIX ONBITOB U MTPAKTHYECKON
paboTHI.

Crnenoath npaBuiiaM 6e30macHoON

paboThI B 1abopaTopuu
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XMMHUYECKHE CBOICTBA, [TOJIyYEHHUE.
Hcnons3oBanue ¢pocdaToB B KauecTBe
MUHEPAJIbHBIX y100peHui.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakoMJIeHHE C PU3NUECKUMHU

CBO¥cTBaMH a3oTa, pochopa

Y UX COeIMHEHUH (BO3MOXHO HCIIOJIb30BAHUE
BUJIcoMaTepHranoB). O3HaKOMIIEHUE C
oOpasnamu a30THBIX HPOCHOPHBIX
ynoOpeHuit.

[lonyuenue, coOupaHnue, pacrio3HaBaHUEU
M3y4YEHHE CBOMCTB aMMMAKA.
BzaumogeiictBue KOHIICHTPUPOBAHHOM
a30THOM KHCIOTBI € MelIplo (BO3MOXHO
WCII0JIb30BaHNE BUAEOMATEPHUAJIOB).
Jlabopamopnwsie onvimui: [IpoBeieHmne
KaueCTBEHHBIX peaklliiHa HOH aMMOHHUS U
(dbocdaT-noH, U U3ydeHHe NPU3HAKOB UX
nporekanusd./Ipakmuueckas paboma

Ne 3: Tlony4yenne aMMuaka, M3y4eHUEETO
CBOMCTB.

Boruucnenus:

10 YPaBHEHUSIM XUMHYCCKHUX PEaKIIni

IIpU UCIIOJIb30BAHUHN XUMHUYECKOU

MOCYBI M 000PYTOBaHUS.

[Tpon3BOIUTE BBIYUCIICHHS 110
XUMUYECKUM YPABHEHUSIM.

Vcrionb30BaTh NP BHITOTHEHUH YIEOHBIX
3aJJaHUI TEKCThl yUeOHUKA, CIIPaBOYHbBIE
Marepuaibl (IEPUOIUYECKYIO CUCTEMY
xuMmuueckuxaiemenToB /1. 1. Menneneena,
Ta0IUIypacTBOPUMOCTH KHUCIIOT, OCHOBAaHUHU U
COJICH B BOJIC, DJICKTPOXUMUYCCKHUH PsiJT
HaIpsHKEHUH METaJLIOB)
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2.4

Oomas
XapaKTepUCTUKA
XUMHYECKHX
3JIEMEHTOB
IVA-rpynmsi.
Yraepon u
KpPEMHUM, U UX
COETUHEHUS

OO01mmas xapakrepucTuka 3nemMeHToB [VA-
rpynnbl. OcOOEHHOCTH CTPOSHHUSIATOMOB,
XapaKTepHBIC CTCTICHH

OKUCJICHUS.

Yrnepon, aJutoTpOmHbIE MOAU(UKAINY,
pacrnpocTpaHeHHue B pupoje, pusudeckue u
XUMHYECKHE CBOMCTBA.

Ancopbuus. KpyroBopot yriepoias
MIPUPOJIC.

Oxcupsl yriaepona, ux GU3NYECKue u
XUMHYECKHUE CBOMCTBA, IEUCTBUE

Ha )KUBBIC OPTAHU3MBI, TIOJTYUYCHHUE U
MPUMEHECHHE. DKOJIOTUYECKHE MPOOIICMBI,
CcBsI3aHHBIC ¢ OKcuoM yriaepoza (1V),
TUTIOTE3a TII00aTbHOT OO TETIICHUS
KJINMaTa, MapHUKOBBIN A (PEKT.
YronpHas KUCIIOTa U € COJH, UX
(u3nUecKre 1 XUMHUECKHUEe CBOMCTBA,
MOJTy9YCeHUE U TIPUMEHEHHE.
KauecTBenHnas peakuusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOoHATOB

B OBITY, MEIUIIMHE, IIPOMBITINIEHHOCTH U
CEJIbCKOM XO35MCTBE.

[TepBoHaYaNbHbIE TOHITHS

00 OpraHnYeCcKHuX BEIIECTBAX KaK

0 COeTMHEHUSX yTaepoaa (MeTaH, 3TaH,

OOBsCHATH 00IIME 3aKOHOMEPHOCTHUB
M3MEHEHHH CBOWMCTB 3JIEMEHTOB

IVA-rpynnsl 1 uX COeIMHEHUM ¢ y4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepu30BaTh GU3NIECKUE U XUMHUYECKHIE
CBOICTBA MTPOCTHIX BEIIECTBYTJIEPOAA U
KPEeMHHUSA U X COeIMHEHH (OKCHIOB yTiepo/a,
YTOJILHOW KHCIIOTHI, KapOOHATOB, OKCHIA
KPEMHHS,

KPEMHUEBOM KHCIOThI, CHIIMKATOB), CIIOCOObI
UX MOJyYeHUs, IPUMEHEHUE U3HAUCHHE B
IPUPOJIE U KU3HU yesioBeka. OObICHATh
IPUYMHHO-CJIEICTBEHHYIO CBSI3b: CTPOEHHE
BEIIeCTBA — CBOWCTBA

— MPUMEHEHHUE — Ha IPUMepax COeTUHEHUN
yriaepoja u kpemHus. Onpenensats kapOoHaT- U
CHJINKAT-HOHBIB PACTBOPE.

OOBACHATH CYITHOCTh SKOJIOTHYECKUX
npo6JeM, CBA3aHHBIX ¢ HAXOXKACHUEM
YTJIEKHUCIIOTO Ta3a B OKpYy KarolleH cpene.
[TonTBepk1aTh 0COOEHHOCTH COCTaBa
OpPraHWYeCKHX BEIIECTB MPUMEPAMHU TPOCTHIX
COCIIMHEHUH (METaH, 3TaH, STUJICH, alleTHJICH,
ATAHOII, TIIUIIEPHH, YKCYCHAsI KACIIOTA),
B3aWMOCBSI3b

HEOPraHWYECKUX COEMHEHUH YTepoia u
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STHWJICH, alleTUJICH, YTAHOJ, TTUICPUH,
YKCYCHasl KUCIIOTa).

[IpupoaHbIe HCTOYHUKHU YTIIEBOAOPOIOB
(YyroJib, MpuUpOIHBIN a3, HEPTH), MPOAYKTHI UX
niepepaboTku (OCH3UH), KX POJIb B OBITY U
MIPOMBIIIJIEHHOCTH.

[TonsiTHe 0 OMONIOrMYECKU BaXKHBIX BEILIECTBAX:
KHUpax, Oeskax, yriieBogax —1 UX POJH B )KU3HU
YeloBeKa.

MatepuanabHOE €IUHCTBO OPTaHUYECKUXH
HEOPTaHWYECKUX COCTMHCHUU.

Kpemuuii, ero pusnueckne u XuMHuecKue
CBOICTBa, OTyYEHUE UTTPUMEHEHHUE.
Coenunenus kpeMHusiB npupoje. Oouue
MIpeICTaBICHUS

00 oxcue kpemuwust (1V) u kpeMHUEBOM
KHCIIOTE.

CutikaThbl, X UCTIOIB30BaHUE B OBITY,
MEIHIIMHE, TPOMBIIUICHHOCTH.

Baxneiime cTpouTensHbIe MaTepHAIIBL:
KepaMHKa, CTEKJI0, IEMEHT, OETOH,
xene300etToH. [Ipo6iemsl 6e30macHOro
WCIIOJIb30BAaHUS CTPOUTEILHBIX MaTEPHUAJIOB B
MOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

Mopenu KpUCTaUIMYEeCKUX PEMIETOK

OpraHMYECKUX BEIECTB.
OnuceiBaTh poiib OEIKOB, )KUPOB U YIIIEBOJOB B
(YHKIIMOHUPOBAHUY KUBBIXOPTaHH3MOB,
COCTaB MPUPOAHBIX UCTOUHHUKOB
YTIIEBOIOPOIOB, UX POJIb

B OBITY U IPOMBIIIIIEHHOCTH.

ITpoBOAUTH BBIUMCIICHMS 110 YPABHEHUSAM
XUMHUYECKUX pEaKLUi.

[1nanupoBaTh U OCYIIECTBIATHHA

IIPAKTUKE XUMUYECKUE

AKCIEPUMEHTHI, IPOBOIUTH HAOIIOICHNUS,ACTATh
BBIBOJIBI 110 PE3YJIbTaTaM

AKCIIEPUMEHTA IIPU [IPOBEICHUU

71a00paTOPHBIX ONBITOB U MPAKTHYECKUXPAOOT.
Cnenoatk npaBuiiam 6€30MacHOMN

paboThI B 1abopaTtopuun

P UCIIOJIb30BAaHUU XUMHUYECKON

MOCY/IbI 1 000pYOBaHUSI.

Vcnonb30BaTh NpH BHIIOTHEHUH YUEOHBIX
3aJJaHUN TEKCThl yueOHMKA, CIIPaBOYHBIE
matepuaisl (Ilepuoguueckyro cuctemy
xumuyeckuxanemenTos /. M. Menneneesa,
Ta0JIMIYpacCTBOPUMOCTH KUCIIOT, OCHOBAaHUN U
COJIEH B BOJIE, DJIEKTPOXUMHUYECKUI P
HaNpPsDKEHUH METaJuIoB)
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anmMasa, rpadura, pymiepena.
O3HaKoOMIICHHE C TPOLIECCOM acOPOLIUU
PacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YITIEM U YCTPOHCTBOM
MIPOTUBOTAa3a.

O3HakomIIEHUE € TPOAYKIIUEH
CHJIMKATHON MPOMBILIUIEHHOCTH
(Buneomarepuaibl: CHITMKaTHAS
[IPOMBIIIIJIEHHOCTB ).

Moenu MOJIEKYJT OpTaHHYECKUX
BEIIIECTB.

Jlabopamopuwiii onvim:

[Toryuenue, cobupanue, pacro3HaBaHUEH
M3Yy4YEeHHE CBOMCTB YIIIEKHUCIIOTO Tra3a.
[IpoBeneHne Ka4eCTBEHHBIX PEeaKIHiTHA
KapOOHAT ¥ CHJIUKAT-UOHBI U NU3YUCHHE
MIPU3HAKOB MX NMpOTeKanus./ [pakxmuueckue
pabomul:

Ne 4. TTonyuenue yriieKucIoro rasa,
U3Yy4YEHUE €ro CBOMCTB.

Ne 5. Pemrenne skciepuMeHTANIBHBIX 337124 110

TeMe «BakHelne HeMeTalabIn UX
COCJIMTHEHMUSI»

Boruucnenus:

[0 YPaBHEHUSIM XUMHUUYECKUX PEAKIIHil

Hroro no pazaeny

25
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Pasznen 3. MeTa/lIbl M UX COCIMHCHUA

3.1

OO0mue cBoiicTBa
METAJLJIOB

4

OOm1ast XapaKTepUCTHKA XUMHYECKHX
3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX
nojoxxenus B [lepuoanyeckon cucreme
XUMHUYECKHX 3JIEMEHTOB

J.1. MeHnieneeBa 1 CTpOCHUS aTOMOB.
Crpoenue MetamuioB. Metauindyeckas CBA3b
U MeTaJlJIn4ecKast

KpUCTaJUINYECKas pelIETKa.
DNEKTPOXUMHUUECKUN Psiji HAlPsLKEHUN
MeTauioB. PuU3nvYecKkne U XUMHUECKUE
cBoiicTBa MeTaiioB. O0mIe crnocoOs
noJrydeHus MeTayuioB. [loHsTre

0 KOPPO3UH METAJIJIOB, OCHOBHBIE
CMOCOOBI 3aIIUTHI X OT KOPPO3HH.
CnunaBsl (CTajb, 4YyTyH, AIOPATIOMUHUM,
OpoH3a) U UX IPUMEHEHHE B OBITY U
MIPOMBIIIICHHOCTH.

Xumuueckuii Ixcnepumenm:
Jlemoncmpayuu:

OO0pa3ibl MeTaJUIOB U CIIaBoOB. M3yuenune
PE3yJIbTaTOB KOPPO3UH METAIIIOB
(BO3MOHO UCTIOJIb30BAHUE
BHJICOMATEPHAIIOB).

Jlabopamopnvie onvimul:

O3zHakoMJIeHHE ¢ 00pa3liaMyu METaIJIOB U

CIINIaBOB, UX (bHSI/I‘{CCKI/IMI/I CBOMCTBaMH.

PackpbiBath CMBICH U3y4aeMbIX TOHATHHI U
MPUMEHSTDH ATH MOHATHS PYU OITUCAHUUCBONCTB
BEIIECTB U UX NPEBPALLCHUIA.

OOBACHATH OOITME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB- METAIJIOB
U X COCAMHEHUN C Y4ETOMCTPOCHHSI UX
aTOMOB.

XapakTepru30BaTh CTPOCHUE METAJLIOB,
oOmue pu3ndecKkrue 1 XUMUYECKHUe CBOMCTBA
METAJIOB.

XapakTepru30BaTh OOIIHE CIIOCOOBI
MOJIyYEHUSI METaJIIOB.

OmnuceIBaTh CIOCOOBI 3aIIUTEHI METAIIOBOT
KOPpPO3HH.

CnenoBath mpaBuiiaM 0€30MacHOI paboThI B
n1abopaTopyU MPHU UCTIOIH30BAHUN
XUMHUYECKON TTOCYIbI HOOOPYTIOBAHUS.
[Tpon3BOIUTE BEIYUCICHUS

110 YPaBHEHHSIM XUMHUYECKUX PEaKIUH,eCITH
OJIUH U3 PEAr€HTOB COJEPKUT IPUMECH.
YyacTBOBaTh B COBMECTHOM paboOTEB

nape Wiu rpyIme.

Hcnonb30Bath mpu BHITOTHEHUH

y4eOHBIX 3a/IaHUI TEKCTH y4eOHUKa,
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Buvruucnenus:
110 YPAaBHEHHSIM XUMUYECKUX PEaKIUH,eCiu
OJIMH U3 PEareHTOB COJICPKUT IPUMECH

crnpaBounbie MaTepuaisl (Ileproguyeckyio
cuctemy XxumudeckuxaiaemeHTon . U.
Memnpeneesa, Ta0IHIlypacCTBOPUMOCTH KHUCTIOT,
OCHOBaHHUH M COJIEH B BOJE,
BJIEKTPOXUMUYECKHUM PSig

HaIpsLDKEHUH METAILIOB)

3.2

Baxxneiinme
METaJIbI U UX
COETUHEHUSI

16

IllenoyHble METAIUIBI: MOJIOKEHUE

B llepmogmueckoil cuUCTEME XHUMHYECKHX
anemeHTtoB J[.MI. MeHneneeBa, CTpOECHHE HX
aTOMOB, HaXO0XJCHUE B MPUPO/IC.

dusnyeckre 1 XMMUYECKHE CBOMCTBA (Ha
npumepe Hatpus U Kanust). Okcuasiu
TUJPOKCUJIBI HATPUS U KA.

[IprumeHeHne MEeT0YHbIX METAJIIOB U UX
CO€IUHEHMH.

IllenoyHo3eMENbHBIE METAJNIBI MarHu H
KanpLui: 1onoxkeHue B llepmoamueckon
CHCTEME XMMHYCSCKHX IJIEMEHTOB

J.W. MeHneneeBa, CTpOEHHE UX aTOMOB,
HaXO0XJeHuEe B mpupoae. Pusnyeckue u
XHMHYSCKHE CBOMCTBA MarHus U

Kaiablusl. Baxkuenme coeIMHESHUS

KaJbLUs (OKCHUJI, TUIPOKCHUJI, COJIH).
JKEcTKOCTh BOMBI U CIIOCOOBI €€

YCTpaHEHMUS.

ANIOMUHMIA: TTOJIOKCHHUE

B [leproanueckoil cuctreMe XUMHYECKUX

OOBACHATH 00IIIE 3aKOHOMEPHOCTHUB
M3MEHEHUH CBOMCTB 3JICMEHTOB-

METaJJIOB ¥ MX COCIMHEHUH B IpyIIaxc
y4ETOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBaTh GU3HMYECCKUE M XUMHYCCKUE
CBOMCTBA IPOCTHIX BEIIECTBMETAIIJIOB M MIX
COCTMHEHUH (OKCHIOB, THAPOKCHJIOB, COJIEH),
CIOCOOBI MX MOTY4YEHUs, TPUMEHEHUE U
3HAYCHUE

B MIPUPOJIC Y KU3HU YEJIOBEKa. Y CTAaHABIUBATH
MIPUIUHHO- CJICJCTBEHHYIO CBS3b. CTPOCHHE
BEIIECTBA — CBOMCTBAa — MPHUMEHECHHUE —Ha
MpuMepax N3y4yaeMbIX BEIICCTB.
Pacmo3HaBath ¢ HOMONIIBIO KQYECTBEHHBIX
peaklMii HOHbI METAJJIOB: MarHus,

KaJIbI¥s, ATFOMUAHUS, IIUHKa, sxkerne3a (11)u
xenesa (1), menu (I1).

Jloka3eiBaTh aM(pOTEPHBII XapakTep

OKCHJIOB ¥l TUJIPOKCHIOB aTFOMUHUS 1

LIMHKA.
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anemeHToB [[.. MeneneeBa, ctpoeHnearoma,
HaxO0JICHUE B IIPUPOJIE.

dOusnvecKknue 1 XMMHYECKHE CBOMCTBA
aOMUHUS. AM(pOTEpHBIE CBOCTBA OKCHJIA

Y TUJIPOKCHIA ATTFOMUHMSL.

Keneso: nonoxenue B [lepuonnueckon
CHUCTEME XMMHUUYECKHX DJIEMEHTOB

.. MeHneneeBa, CTpOEHHUE aTOMA,
HaXxOXJeHue B mpupoje. Pusnyueckue u
XHMUYECKHE CBOMCTBA Keje3a. OKCHIbI,
rugpokcuabl u conu xenesa (1) usxenesa(lll),
HX COCTaB, CBOMCTBA U MOJyYCHHE.
Xumuueckuit 3xcnepumenm: /{emoncmpayuu:
OCOOCHHOCTH  B3aUMOJCHCTBUS  OKCHIA
Kalblldsl W HaTpUs C BOJOW (BO3MOXKHO
WCIIOIB30BaHNUE BUJIEOMATEPHAIIOB).
OkpainBaHue jaMeHu HOHAMH HATPUSL,KaJlns
1 KaJIbIHS (BO3MOYKHO HCITOJIb30BaHUE
BUJIeOMaTepHranoB) VccnenoBanue CBOMCTB
*éEcTkou Boakl. [Iporecc ropenus xenes3a B
KHCIOpo/ie (BO3MOXKHO MCIIOIb30BAHHE
BUJICOMATEPHAIIOB).

Jlabopamopmvie onvimul:

[IpoBeneHne KaueCTBEHHBIX PEAKIUN Ha
HMOHBI (MarHus, KajabIus, aJFOMAHHUS,

[1nanupoBaTh 1 OCYIIECTBISITHHA

MIPaKTUKE XUMHUECKHE

9KCHEPUMEHTBHI, IPOBOJUTH HAOIIIOICHHSL, IENaTh
BBIBOJIBI 110 pE3yJIbTaTaM

9KCIIEPUMEHTA IIPU [TPOBEICHUU
71a00paTOPHBIX OIBITOB U MIPAKTUYECKUXPAOOT.
CrnenoBaTh nmpaBuiiaM 0€30TaCHOM

paboThI B 1aboparopuu

IIPY UCIIOJIb30BAaHUU XUMUYECKOU

1oCy/1bl 1 000PYJOBAHUS.

[Ipou3BOaNUTE BBIYUCICHUS 1O

XUMHUYECKUM YPaBHEHUSIM.

VY4acTBOBaTH B COBMECTHON paboOTEB

nape Wiu rpyIie.

BricTpanBath pa3BEpHYThIE MMCHbMEHHBIEH
YCTHBIE OTBETHI C OIIOPOU

Ha UH(}opMaIHio U3 yueOHHKa U CIIPAaBOYHBIX
MaTEpUaJIOB, IPAMOTHO HUCIOJIb30BaTh
M3Y4YEHHBIN IOHATUWHBIAAIIIIApAT Kypca
XUMHH
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nuHKa, xenesa (1) u xenesa (11I), meau(ll),
ONMHUCaHue MPU3HAKOB UX

MPOTEKAHUS.

HccnenoBanue ampoTepHBIX CBOUCTB
THUAPOKCH/IA TFOMUHMS M THIPOKCHIA
IIMHKA.

Ipakmuueckue pabomoi:

Ne 6. XKécTkocTh BOABI 1 METOIBI €€
YCTpaHEHHS.

No 7. Pemienue skcriepuMeHTaIbHbBIX 3a/1a4 110
TeMe «BakHelne MeTasibl HUX
COCIMHCHUS.

Bviuucnenus:

110 YPaBHEHUSIM XUMHUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB J1aH B U30BITKEUITU
COJICPKUT MPUMECH;

MacCOBOM 101U BBIXOJA MPOIYKTa

peakiuu

Hroro no pazaeny

20

Pasjnen 4. Xumusi U okpy:kawuias cpeaa

4.1

XUMUS U
OKpyKarolas cpena

3

BemecTBa 1 Matepraibl B TOBCETHEBHOMKA3HU
4eJoBeKa. be3omacHoe ncronb30BaHNuE BEIIECTB
1 XUMUYECKUX peaknuid B ObITy. [lepBas
MOMOIIb MPU XUMUYECKHX 05KOTax 1
OTpPaBJICHUSX.

XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH

cpensbl (IpeaesibHas 10mycTuMas

XapakTepu30BaTh POJIb XUMHUH

B PA3JIMYHBIX cepax AeaTeTbHOCTH
JII0JIeii, OCHOBHEIC BEIIIECTBA U
MaTepuraibl, IPUMCHACMBIC B X KU3HU
COBPEMEHHOTO YeJIOBEKA.

OOBACHATH yca0BUs 0€3011aCHOTO
HCIIOJB30BaHUA BEIICCTB U XUMHNYCCKHUX
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KOHIIEHTpAIUs BemecTB. Poiib XUMUUB
PEIICHUN YKOJIOTHYECKUX MPOOIIEM.
Xumuueckuit 3xcnepumenm:
Jlemoncmpayuu:

Nzydenue 00pas3ioB MaTepuaioB
(cTex10, CIUTaBbl METAJLIOB, TTOJIUMEPHBIE
MaTepUabl)

peakiuii B ObITY.

AHanM3UpOBaTh U KPUTUUECKU OIICHUBATH
MH(OPMAIIHIO O BIHSIHAH TPOMBIIIIJICHHOCTH,
CEJILCKOT0 X034 CTBa, TPAHCIIOPTa U JIp. Ha
COCTOSIHHE

OKPY’KaroIlley Cpeibl.

YMeTb 0Ka3bIBaTh MNEPBYIO MOMOILb

MPU XUMHYECKUX 0’KOTaX U OTPaBJICHUSX.
[IpuHuMath yuactue B 00CYKICHUH MPoOIemM
XUMHYECKOHN U 3KOJIOTMYECKOM
HaIPaBJICHHOCTH, BEICKA3bIBATh COOCTBECHHYO
MTO3UITUIO TI0 MTPOOJIeMe U TIpeJIaraTh
BO3MOJKHBIE ITyTH €€

peuieHus

Wroro mo pazaeny: 3
PeszepBHOE Bpems 3
OBLIEE Y1CJIO YACOBIIO 68
I[MTPOI'PAMME
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TEMATHYECKOE INTAHUPOBAHMUE
8 KVIACC

Ne i/m

HaumenoBanue pa3aesioB u

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

TeM NPOrpamMmbl Beero KontposabHbie IpakTuyeckue 00pa3oBaTeJbHbIE Pecypchbl
padoThI padoThI
Pazgea 1. [lepBoHavaibHble XMMUYECKHUE MOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHMSI U IIPAKTUYECKOU 5 2 brbmorexa
' LIOK https://m.edsoo.ru/7f41837c
NEATEIIbHOCTH YEJIOBEKA
12 BemecTBa 1 xXumMuueckue 15 1 bubanoreka
' peakiuuu LIOK https://m.edsoo.ru/7f41837c
Hroro no pasneny 20
Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BellecTB
21 Boznyx. Kucnopon. Ilonsitue 06 6 bubnuoreka
' OKCHJIax LIOK https://m.edsoo.ru/7f41837c
29 Bonopoa.llonstue o kucnorax u 8 1 bubnuoreka
' COJISIX IIOK https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka
' OCHOBaHHSX LIOK https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 bubnmmoreka
' HEOPTaHMYECKUX COSIMHEHHIA IHOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
Xumuyeckas ¢Bsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU

denepanbHas padouas mporpamma | Xumust. 8—9 kiaccel (0a30BbIl yPOBEHbD )

46



denepanbHas padouas mporpamma | Xumust. 8—9 kiaccel (0a30BbIl yPOBEHbD )

[Tepuoanueckuii 3aKOH U
31 [Tepuonuueckas cucrema 7 bubanoreka
' XuMu4eckux 3aementos J1. U. LIOK https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XumMuyecKkas CBs3b.
3.2 OKucCIUTENbHO- 8 1 bubimotexa
' AHTEI ITOK https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLINH
Hroro no pazze 15 bubmorexa
pasieiy LIOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubsmorexa
p p LIOK https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
ITPOI'PAMME
9 KJIACC
KosnyecTBo 4yacoB
No ni/n HaumeHoBaHue pa3ie/ioB U TeM JyekTpoHHBbIE (HU(PPOBBIE)
- NMporpamMmsbl Beero Konrtpoabneie | [IpakTuueckne | ofpazoBaTelbHbIE pecypcehbl
padoThI padoTsbI
Paspnen 1. BemecTBo 1 XMMHU4YeCKHE PeaKIUH
11 [ToBTOpeHue 1 yriryOIeHre 3HAHUN 5 1 bubnmmoreka
' OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca [IOK https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoreka
' peaxiuit [IOK https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS JUCCOLIHAITHSI. 8 1 1 bubnuoreka
' XUMHUYECKHE PEaKInU B PaCTBOPax LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
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Pa3znen 2. HemeTaJi1bl 1 X COCIMHCHUHA

21 OO0m1as XxapakTepucTUKa XUMHUYECKUX 4 1 bubnmnoreka
' snemeHToB VIIA-rpymmsl. ["amoreHst LIOK https://m.edso0o.ru/7f41a636
OO01as XxapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubamotexa

ITOK https://m.edsoo.ru/7f41a636

COCOAMHCHUA

OO01as xapakTepUCTUKA XUMUYECKUX
2.3 anemMeHTOoB VA-rpynmsl. A3ot, pochop u 7 1
UX COCIMHEHUS

bubnnoreka
LIOK https://m.edsoo.ru/7f41a636

OO01as xapakTepUCTUKA XUMUYECKUX
24 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2
KPEeMHHHI ¥ UX COCTMHEHHUS

bubnuoreka
LIOK https://m.edso00.ru/7f41a636

Hroro no pazneny 25

Pa3gen 3. MeTaJJILI M BX COEIUHEHU ST

3.1 OO011Me cBOIiCTBA METAIIJIOB 4 bubmiorexa

' LIOK https://m.edso0o.ru/7f41a636
3.2 Baxxueiinme MeTauibl 1 UX COSTUHEHUSI 16 1 2 Bubmorexa

' a LIOK https://m.edso0o.ru/7f41a636
Hroro 1o pazneny 20

Pazgen 4. Xumus 1 oOKpyKammas cpeaa

41 BemiectBa 1 MaTepualibl B )KHU3HH 3 bubnroreka
' YelroBeKa IIOK https://m.edsoo.ru/7f41a636
Htoro 1o pazneny 3
Pe3epBHOE BpeMms 3 bubnmotexa
p P IHOK https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO YACOB I10 68 4 ;
[TPOTPAMME
MOYPOYHOE INIJIAHUPOBAHHUE
8 KUIACC
Koua-
BO
Ne n/nt | Tema ypoka 4ACOB Hara JJIeKTPOHHBbIE HU(POBBIE JlonmostHUTEIBHAS
u3ydyeHusi | oOpa3oBaTesibHbIE PeCypchl uHpopManus
Bceero
1 [Ipenmer xumuu. Ponp XuMuM B KU3HU YEIIOBEKA. 1 bubanoreka §1-2
Teina u BemecTsa IIOK https://m.edsoo.ru/ff0d210c
paTop P pail LIOK https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAaHUEM
3 Uucrele BemecTBa U cMecu. CriocoObl pa3aeneHus 1 bubnuoreka §4
cMecei LIOK https://m.edsoo.ru/ff0d26ca
4 [TpakTrueckas padota Ne 2 «Paznenenue cmeceit 1 bubnuoreka
(Ha MpUMepe OYMCTKH MTOBAPEHHOM COJIH)» LIOK https://m.edsoo.ru/ff0d28c8
5 Ou3nYecKue 1 XUMUIECKHE SIBICHUS. XUMUYECKast 1 bubnmnoreka 56
peakius LIOK https://m.edsoo.ru/ff0d37fa
bubnuoteka
6 ATOMBI M MONCKYIIEL 1 LIOK https://m.edsoo.ru/ff0d2a6c 87
7 [TpocThIe U CIIOKHBIE BEIIECTBA 1 bubmorexa 88-9
p m LIOK https://m.edsoo.ru/ff0d2a6c
8 Xumuyeckue 3meMeHThl. OTHOCUTENIbHAS aTOMHAS 1 bubnmoreka §10-12

Macca. 3HaKu (CUMBOJIBI) XHMHUYECKUX JIEMEHTOB

ITOK https://m.edsoo.ru/ff0d2be8
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3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB. XUMHUYECKas

bubauoreka

3 dopmyiaa. OTHOCHTEIbHAS MOJICKY/ISpHAs Macca LIOK https://m.edsoo.ru/ff0d2eae 513-14
10 MaccoBast 10151 XHMHYECKOTO JIEMEHTA B bubnmoreka §15
COEIUHCHUHI LIOK https://m.edsoo.ru/ff0d350c
11 BaneHTHOCTh XUMUYECKUX 3JIEMEHTOB bubmorexa 816
LIOK https://m.edsoo.ru/ff0d323c
12 Cocrasnenue GpopMyJI [0 BAICHTHOCTH Bubamorexa 8§17
PMY LIOK https://m.edsoo.ru/ff0d3al6
13 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubamorexa 818
LIOK https://m.edsoo.ru/ff0d2d50
14 3aKOH COXpaHEHHUsI MacChl BeNIeCTB. XUMUYCCKHE bubnmoreka §19-20
ypaBHCHHS LIOK https://m.edsoo.ru/ff0d3b88
15 Knaccudukanust XaMU4eCcKuX peakini bubnuoteka §21
(coemuHEeHMUS, Pa3TIOKECHHUS, 3aMEIIICHHsI, 0OMEHA) IIOK https://m.edsoo.ru/ff0d3f34
16 M. B. JIOMOHOCOB — yUYEHBIN-3HIUKIIONEIUCT. bubnuoreka
O06001IeH e U cUCTEMATU3ALNS 3HAHUN LIOK https://m.edsoo.ru/ff0d40c4
17 KonTpoubsnas padora Nel o reme «Bemecrsa n bubnuoreka
XHUMHUYECKUE PEAKIHID» LIOK https://m.edsoo.ru/ff0d4290
18 KonuuectBo BemectBa. Monbs. MosnsipHas Macca brbmorexa 836
B ’ ’ p LIOK https://m.edsoo.ru/ff0d5230
19 Brruncnenust konuyecTBa, Macchl BELIECTBA 110 bubnmnoreka §37
YPaBHEHHSIM XUMHUYECKHX PEaKITHI LIOK https://m.edsoo.ru/ff0d5708
20 Kucnopon. CriocoOsI mosrydeHus: KUCTIopoia B bubnmnoreka §22
7a00paTOPHUH U MPOMBIIILIEHHOCTH. LIOK https://m.edsoo.ru/ff0d497a
21 du3nyecKkre 1 XUMUYECKHE CBOWCTBA KMCIOPOIa Eubmorexa §23-24

(peakimu okucneHus, ropenue). Ilonsitue 00
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okcuaax. [Ipumenenue kucinopona

LIOK https://m.edsoo.ru/ff0d4614

Bo3nyx — cmech razoB. CocTaB Bo3ayxa.

Bbubauoreka

22 Kucnopoa — snemMeHT u mpocToe BemecTBo. O30H IIOK https://m.edsoo.ru/ff0d448e §26-27
e | oot e et praraas o
P yP ’ ITOK https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUYCCKUX PEAKIIUIX
24 TormmBo (HedTh, yroiib 1 MeTaH). 3arpsi3HEHHE bubnuoreka
BO3/1yXa, CIIOCOOBI €r0 MPEI0TBPAICHHS ITOK https://m.edsoo.ru/ff0d4c4a
o5 [TpakTuueckas padora Ne 3 o reme «IloayueHue u Bbubnnoreka
coOMpaHue KKCI0POa, U3yUEHHE €ro CBONCTBY LIOK https://m.edsoo.ru/ff0d4ae2
%6 Boaopo — 31eMeHT B IPOCTOE BELIECTRO. Bbubnnoreka §28
Haxoxenue B mpupoje LIOK https://m.edsoo.ru/ff0d4dd0
27 DuU3NYECKNE U XUMAYECKUE CBOMCTBA BOJIOPOIA. bubanoreka §29
[TpumeHeHne BoOpOIa ITOK https://m.edsoo.ru/ff0d4dd0
28 IToHsTHE O KHCIIOTaX U COJISIX Enbmorexa
LIOK https://m.edsoo.ru/ff0d50d2
29 [Mpaktudeckas padora Ne 4 o Teme «Iloyuenue u bubnuoreka
coOMpaHue BOAOPO/Ia, M3YUCHUE €T0 CBOMCTBY LIOK https://m.edsoo.ru/ff0d4f42
30 MoasapHblil 006EM Ta30B. 3aK0H ABOraapo bubmmorexa 838
p ’ AP LIOK https://m.edsoo.ru/ff0d542e
Brerurcnenus o0bEMa, KOJIMUECTBA BEIIECTBA T'a3a
31 10 €r0 U3BECTHOMY KOJUYECTBY BEIIECTBA WIIH bubnmotexa
. y y Bett LIOK https://m.edsoo.ru/ff0d55a0
00BEMY
Beruunciienust 00bEMOB ra30B M0 yPaBHEHHIO
.. N bubnuoreka
32 pPEaKIuy Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUMN 839

ra3oB

LIOK https://m.edsoo.ru/ff0d5708
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bubauoreka

33 Dusnueckue 1 XUMHUUECKHUE CBOIICTBA BOJIbI LTOK https://m.edsoo.ru/ff0d587a 831-32
34 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX Bubmiorexa
' LIOK https://m.edsoo.ru/ff0d59e2
3| newacomcnmte pacrops. Mactosen rora Bubmores 533
PacTBOpPbI. LIOK https://m.edsoo.ru/ffod5h40
BEIIIECTBA B paCTBOPE
[TpakTiueckast pabota Ne 5 o Teme
36 «IIpuroToByiieHrE pacTBOPOB C OMPEACIEHHON bubsmotexa
N . ; LIOK https://m.edsoo.ru/ff0d5eba
MacCOBOH J10JIeH paCTBOPEHHOTO BEILIECTBAY»
37 Pemenue 3amau bubsmotexa
LIOK https://m.edsoo.ru/ff0d4dd0
38 KonTtpoubsnas padora Ne2 no reme «Kucnopoz. bubnuoreka
Bonopon. Bona» LIOK https://m.edsoo.ru/ff0d6342
39 Okcupl: cocTaB, Kiaccudukaiys, HOMEHKIIATypa. bubnuoteka §40
[TonyyeHne OKCHIOB ITOK https://m.edsoo.ru/ff0d664e
40 XHUMHYECKHE CBOMCTBA KUCIOTHBIX, OKCUIOB Bubmorexa 840
’ LIOK https://m.edsoo.ru/ff0d664e
a1 OcHoBaHusI: cOCTaB, Kinaccuduxarms, bubnuoTeka §41
HOMECHKJIATypa LIOK https://m.edsoo.ru/ff0d67ca
42 XuUMHYeCcKue CBOMCTBA OCHOBAHUH brbmorexa 842
LIOK https://m.edsoo.ru/ff0d67ca
43 AmMdoTepHbIE OKCUIIBI U THIPOKCHIBI 843
bubnuoteka
44 Kucnotsr: cocraB, kitaccudukais, HOMEHKIATypa 844

LIOK https://m.edsoo.ru/ff0dfee2
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45 [Tonydenune u XuMHUYECKHE CBOMCTBA KUCIOT bubmorexa 845
y ITOK https://m.edsoo.ru/ff0dfee2
16 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubnuoTeka §46-47
NOJTy4CHHSI, XHMHYECKHE CBOCTBA LIOK https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenne
47 AKCIIEPUMEHTANIbHBIX 33/1a4 110 TeMe « OCHOBHbIE Bubmorexa
. LIOK https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAaHUYECKUX COCTUHCHUI
48 ['eHeTryeckas CBSI3b MEXKIY KJIaCCaMH bubnuoteka
HEOPraHUYECKUX COCITUHCHUIT LIOK https://m.edsoo.ru/00ad9a50
49 O06o01IeHre U cucTeMaTr3aIusa 3HaHUH bubmorexa
B . ITOK https://m.edsoo.ru/00ad9cb?2
50 KonTpouabnas padora Ne3 o reme "OcHOBHBIE bubnuoreka
KJIACChl HEOPTaHUYECKUX COCTMHCHUI" ITOK https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKN KIACCUPUKAITUN XUMUYECKUX
ol aneMeHTOB. [IoHATHE O rpynax CXOAHBIX bubmorexa 849
' LIOK https://m.edsoo.ru/00ad9ffa
AJIEMEHTOB
52 Ilepuoanueckuii 3akoH u [lepronnueckas cucrema bubnuoTeka §50
xuMHu4eckux 3memMenToB J[. . Menaeneea LIOK https://m.edsoo.ru/00ada52¢c
53 [Tepuospl, rpymIibl, 1O, TITTBI bubsmotexa 851
PHOBL, TPYTIBL, TOATPY ITOK https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubnuoreka §52
N3otonbr ITOK https://m.edsoo.ru/00ada342
CTpoeHue IeKTPOHHBIX 000I0YEK aTOMOB
55 aneMmeHTOB Ileproamyeckoit cuctemsr J[. bubmorexa 853
pHOA T LIOK https://m.edsoo.ru/00ada6bc
Meneneera
56 XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA T10 €T0

nosioxkeHuto B Ilepuognueckoiut cucreme JI. M.

bubanoreka
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Mennencena

LIOK https://m.edsoo.ru/00ada824

3HaucHUE HepI/IOI[I/I‘-IeCKOI‘O 3aKOHa JIA pa3BUTUA

bubanoreka

57 Hayku u nipakTtuku. J{. . MenpaeneeB — y4éHbIN, ITOK https://m.eds00.ru/00adag6e 854
MeAaror ¥ rpakJaHuH
58 DJIEKTPOOTPUIIATETLHOCTh AaTOMOB XUMHUECKUX bubnmoreka §55
HJIEMEHTOB LIOK https://m.edsoo.ru/00adaab8
59 HonHast XuMU4ecKast CBSI3b brbmorexa 856
ITOK https://m.edsoo.ru/00adac34
60 KoBanieHTHas moJsipHAsi XUMUYECKas CBSI3b bubmorexa
LIOK https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOISIpHAsE XUMHYECKasl CBS3b bubmorexa
p LIOK https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmorexa 857
: ITOK https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINN bubmorexa
LIOK https://m.edso00.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIU bubsmotexa
LIOK https://m.edso00.ru/00adb076
65 O0o01IeHne U crucTeMaTu3alus 3HaHU| bubmorexa
B 8 LIOK https://m.edsoo.ru/00adb33c
66 KonTtpoubsnas pa6ora Ne4 o reme «Ctpoenue bubnuoreka
aToMa. XMMHYECKasl CBSI3b IIOK https://m.edsoo.ru/00adb486
67 PesepBHblit ypok. O00011I€HNE U CUCTEMaTH3AIH bubnuoreka
3HaHUI ITOK https://m.edsoo.ru/00ad9ch?2
68

PesepBHeIil ypok. O000IIEHHE U CHCTEMATH3AIHS

bubauoreka
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3SHAHHH LIOK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
9 KJIACC
Koa-Bo
Ne w/nt | Tema ypoka yacop |/dara DJIeKTpOHHbIe HU(pPOBbIE JonoJiHuTEIbHASA
u3ydeHusi | o0pa3oBaTebHbIE pecypcChl uHdopmanusi
Bcero

1 [Tepuonnueckwuii 3akoH. [lepronnueckas cucrema 1 bubanoreka
xuMHu4eckux 3memenToB . . Menzaeneea LIOK https://m.edsoo.ru/00adb59e

2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 1 bubanoreka
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHOIOB IIOK https://m.edsoo.ru/00adb6b6

3 Krnaccudukanust 1 HOMEHKIIaTypa 1 bubanoreka
HEOPraHMYECKUX BEIICCTB ITOK https://m.edsoo.ru/00adb7e2

4 Buapl xuMnueckou CBI3U U THUIIBI 1 bubnunoreka
KPHUCTAJUTMIECKUX PEIIETOK LIOK https://m.edsoo.ru/00adbac6
Kountpoasnas padora Nel no reme «IloBTOpenue

5 U yriIyOJieHne 3HaHUM OCHOBHBIX pa3JielioB Kypca 1
8 ximaccay»

5 | pamn mmnn OO ceT 1 BuGmorexa 51
p p ' ' ITOK https://m.edsoo.ru/00adbcb0
peakuuu

7 OKHCIIUTENEHO-BOCCTAHOBUTEIILHEBIE PEAKITNU 1 Bubmiorexa 81

peakt IIOK https://m.edsoo.ru/00adcade
[ToHsITHE O CKOPOCTH XMMUYECKON pPEAKIIHH.
Bubnuoreka
8 IToHsITHE O TOMOT€HHBIX U F€TEPOTrE€HHBIX 1 83

peaKImsIX

ITOK https://m.edsoo.ru/00adbe9a
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ITonsiTue 0 XUMHUYECKOM paBHOBeCHH. DaKTOPBHI,

9 BIIUSIOIINE HA CKOPOCTh XUMHYECKOM PEAKIINK U bubmmorexa 85
o P peaKtl ITOK https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO PABHOBECHS
10 Teopus 27IEKTPOIIUTUYECKON JUCCOLMALIUY. bubnmoreka 56
CuJyIbHBIC U CITA0BIC DJIEKTPOIUTHI LIOK https://m.edsoo.ru/00adcd68
11 HouHbIe ypaBHEHUS PEAKLUIA bubmmorexa 89
yp peaKtl IIOK https://m.edsoo.ru/00add448
XHUMHYECKUE CBOMCTBA KMCIIOT 1 OCHOBAaHHI B
12 CBETE MPEACTABICHUIN 00 IEKTPOTUTUIECKOM bubsmotexa
IIOK https://m.edso0.ru/00add5d8
JIUCCOITUAITAN
XHUMHYECKUE CBOMCTBA COJICH B CBETE
13 MPEIICTABICHUA 00 IEKTPOIIUTUYCCKOM bubmorexa
el P IIOK https://m.edsoo.ru/00add8b2
JIUCCOITUAITIN
14 [ToHsATHE O TUAPON3E CONEH Bubamorexa 8§15
AP ITOK https://m.edsoo.ru/00add9d4
15 O06o0meHre U cucTeMaTr3aIus 3HaHUIA bubsmotexa
- . IIOK https://m.edsoo.ru/00addd12
16 [TpakTrueckas padota Ne 1. «Pemenue bubnuoreka
AKCIIEPUMEHTATBHBIX 331249 IIOK https://m.edsoo.ru/00addbfa
Kontpoabnas padora Ne2 no teme
17 «INEeKTPONUTHIECKAS TUCCOIHAIHSI. XUMUYECKUE bubmorexa
p A HHATH. LIOK https://m.edsoo.ru/00addecO
PEaKIMK B pacTBOpax»
18 OO61as xapakTepUCTHKA rajloreHOB. XUMUYECKHEe bubnuoreka §12-13
CBOMCTBA Ha IpUMeEpE XJIopa LIOK https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CosisiHast KHCI0Ta, XUMUYECKUE Bubnuoreka §14-15

CBOICTBa, MOJIy4eHUE, IPUMEHEHNE

ITOK https://m.edsoo.ru/00ade104
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[Tpaktuyeckas padora Ne 2 o teme «Ilomyuenue

Bbubauoreka

20 COJISTHOM KHUCIIOTBI, U3yYeHHE €€ CBONCTB» ITOK https://m.edsoo.ru/00ade348
21 BrruuciieHus o ypaBHEHUSIM XUMHYECKHX bubnmoreka
peaKIInii, €CJIM OJMH U3 PEarcHTOB JaH B U30bITKE LIOK https://m.edsoo.ru/00ade488
22 OO61as xapakTepucTuka 3JeMeHTOB VIA-rpyrisl bubmorexa 817
B P p Py LIOK https://m.edsoo.ru/00ade64a
e | e s oo, Ko s
pb g pHpoZe. ITOK https://m.edsoo.ru/00ade64a
CBOWCTBA CEPHI
24 CepoBonopoi, cTpoeHue, GU3NIECKUe u bubnmoreka §19
XUMHUYECKHE CBOMCTBA IIOK https://m.edsoo.ru/00ade802
o5 Oxcunel cepbl. CepHas KHCIIOTa, GU3HIECKUE U bubnuoteka §20-21
XMMHUYECKHE CBOMCTBA, TPUMEHEHUE LIOK https://m.edsoo.ru/00adea28
XUMHYECKUE PEaKny, JeXKallie B OCHOBE
2% IIPOMBIIIIIEHHOT'O CII0C00a MOIy4EeHUs CEpHOMI bubnuoreka
KUCIIOTHL. XUMHYECKOE 3arpsi3HEHHE OKPYKAIoLIeH LIOK https://m.edsoo.ru/00adec8a
Cpebl COETMHEHUSIMH CEPBI
27 Brraucnenue MaccoBOi 1011 BBIXOAA MPOAYKTA bubnuoreka
peakuuu LIOK https://m.edsoo.ru/00adec8a
28 | Asor. pacnpoctparenie  pupose, risraecre BuGmorera 523
» PacTpoctpe PHPOZE, LIOK https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
29 AMMHak, ero pu3nuecKue 1 XuMHYeCKue bubnuoreka §24
CBOWCTBA, MTOJly4YeHHE U TIPUMEHEHNE LIOK https://m.edsoo.ru/00adf004
30 [TpakTaeckas pabota Ne 3 mo reme «Ilomydyenue bubnmoreka

aMMHraKka, U3y4CHHUEC €TI0 CBOMCTBY

ITOK https://m.edsoo.ru/00adf180
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A3OTHas KUCIOTa, € Pru3nuecKre 1 XUMHUIECKHe

Bbubauoreka

31 CBOICTBa ITOK https://m.edsoo.ru/00adf306 821
Hcronp30BaHne HUTPATOB U COJICH aMMOHUS B
30 Ka4eCcTBE MUHEPAIBHBIX yA00peHnd. XUMHUYEeCKOe bubnmoreka
3arpsA3HEHUE OKPYIKAIOMICH CpeIbl COSIMHEHUAMHU LIOK https://m.edsoo.ru/00adf518
aszora
o .0 \Y%
33 Kn‘lﬁii Qﬁﬁﬁﬁﬁ? Epfnidﬁq‘iff;ﬁi%‘;i’;a bubamorexa §29-30
’ ’ LIOK https://m.edsoo.ru/00adf68a
MIOJTyYCHHE
Hcnonb3oBanue GocdaTtoB B KauecTBe
34 MUHEPAIbHBIX yI00pEeHHM. 3arpsa3HeHne bubsmotexa
. LIOK https://m.edsoo.ru/00adfc20
MIPUPOIHON cpenbl pochaTamu
35 Yriaepon, pacipocTpaHeHHE B IPUPOJIC, bubnmoreka §31-32
Gu3ryecKre 1 XUMUYECKHE CBOMCTBA LIOK https://m.edsoo.ru/00adfd9c
OKC}/II[BI yriaepoja, ux (GU3HYeCKre U XUMUIECKUE Eu6imorexa
36 CBOMCTBA. DKOJIOTUYCCKUE TIPOOJIEMBI, CBSI3aHHBIE ) 833-34
LIOK https://m.edsoo.ru/00adfebe
¢ okcuziom yriepoza (IV)
37 VYronbHas KUCIIOTa U €€ COJH bubsmotexa 835
LIOK https://m.edso00.ru/00ae006¢
[Ipaktuueckas padora Ne 4 mo teme "llomydenne
38 TJICKUCIIOTO ra3a. KauecTBeHHas peakius Ha bubmorexa
y . peaKtt IIOK https://m.edsoo.ru/00ae027¢e
KapOOHaT-HOH
39 [TepBoHaUaNbHBIC TIOHATHS 00 OPraHUYECKUX bubnmoreka
BEIIECTBAX KaK O COSMUHECHUIX YIiiepoa LIOK https://m.edsoo.ru/00ae054e
40 KpemHuii u ero coeuHeHus brbmorexa 837-38
p 4 IHOK https://m.edsoo0.ru/00ae080a
41

[TpakTruueckas padora Ne 5. Pemienne

bubanoreka

denepanbHas padouas mporpamma | Xumust. 8—9 kiaccel (0a30BbIl yPOBEHbD )

58



AKCIEPUMEHTANIBHBIX 3a7a4 M0 Teme «BaxkHeunmme
HEMETAJJIbl ¥ UX COEIUHEHUS)

LIOK https://m.edsoo.ru/00ae0bf2

KonTpoasnas padora Ne3 o teme «Baxuerue

bubanoreka

42 HEMETAJUIBI U MX COCTUHCHIS LIOK https://m.edsoo.ru/00ae0el8
OO01mast XapakTepuCTHKa XUMHUYECKUX JIEMEHTOB

43 — MeTaJlIoB. MeTtannueckasi CBsI3b U bubnuoreka §39-40
METaJUINYeCKasi KPUCTANINIECKash peléTKa. [IOK https://m.edsoo.ru/00ae103e
®ur3nyecKue CBOKMCTBA METAJIIIOB

44 XuMHUYECKUE CBONCTBA METAJIIIOB. bubnmmoreka §41
DJIEKTPOXUMHUUECKUI Psi/i HAPSHKCHUH METaJJIOB LIOK https://m.edsoo.ru/00ae1156
OO61mue crocoObl moaydeHus: MeTauioB. CILIaBbl.

45 BbrunciieHus mo ypaBHEHUSAM XUMHYECKUX bubnnoreka §42
pCaKIui, €CJIU OJUH U3 PEareHTOB COACPIKUT ITOK https://m.edsoo.ru/00ael1156
PUMECH

46 [ToHsiTHE O KOPPO3UHU METAIITIOB bubsmotexa

PP [IOK https://m.edso0.ru/00ae1278

47 [Ilenounble MeTAITBI bubmorexa 843
ITOK https://m.edsoo.ru/00ae14b2

48 Oxcubpl ¥ TUIPOKCHIBI HATPUSI U KaJTUst bubmorexa 843
ITOK https://m.edsoo.ru/00ael14b2

49 [Iea09HO3eMeNTbHBIC METALIbI — KaIbIUH 1 bubnroreka §44
MarHHHi LIOK https://m.edsoo.ru/00ael5e8

50 Baxueiimme coenMHEHUs KaabIIUs bubmorexa 845

g B LTOK https://m.edsoo.ru/00ael5e8
51 O06o001IeHre U cucTeMaTH3aIus 3HAHUIA
52 JKEcTkocTh BOJIBI M CTIOCOOBI €€ yCTpaHESHUSI Br6moTeka 845
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LIOK https://m.edso00.ru/00ae1886

[Tpaktuyeckas padora Ne 6 mo Teme "YKécTkocTh

bubauoreka

53 BOJIbI U METO/IBI €€ yCTpaHeHHs " ITOK https://m.edsoo.ru/00aelae8
. bubnuoreka
>4 Amomurmii ITOK https://m.edsoo.ru/00aelc64 546
55 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHIA bubsmotexa 847
p A AP A LIOK https://m.edsoo.ru/00aelc64
bubnuoteka
56 Keneso LIOK https://m.edso00.ru/00ae1d86 548
57 Oxkcuppl, rupokcuabl v conu xenesa (1) u bubnuoreka §49
xenesa (111) LIOK https://m.edsoo.ru/00ae35e6
58 O06o0meHre U cucTeMaTr3aIus 3HaHUHA
[Tpaktuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxkHeimme bubmorexa
p a1 ITOK https://m.edsoo.ru/00ae3de8
METAJIIbl U UX COETMHEHUS
Brraucnenus o ypaBHEHUSIM XUMHUYECKUAX
60 peaxIui, ecIu OJJUH U3 PEareHTOB J1aH B U30BITKE bubnuoreka
WK COJICPKUT MPUMECH. BbIanciieH st MaccoBoit LIOK https://m.edsoo.ru/00ae1750
JIOJTM BBIXOJ1a IPOAYKTA PEAKIIUU
61 O06o0meHre U cucTeMaTr3aIus 3HaHUH
62 KonTpoubnas pabora Ned4 o reme «Baxuelimme
METaJUTBl U UX COSTUHEHUS
63 BemrecTBa 1 MaTepualnsl B IOBCEAHEBHON KU3HU bubnmoreka
YelroBeKa LIOK https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIICH Cpebl

bubauoreka
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LIOK https://m.edsoo.ru/00ae4270

65 Poib XuMuM B pelICHUH SKOJIOTHYSCKUX IIPo0IeM 1 bubsmoreka
p P ITOK https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O0001I€HNE 1 CUCTEMaTH3AIHA 1 bubnmoreka
3HaHUU ITOK https://m.edsoo.ru/00ae0dOa
67 PesepBHbIil ypok. O000IICHHE B CHCTEMAaTH3aIINS 1 bubnuoreka
3SHAHHH LIOK https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O600111€HNE U CUCTEMATU3ALINS 1 bubnuoreka
3HAHUU ITOK https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

YYEBHO-METOAUYECKOE OBECIMNEYEHUE OBPA30OBATEJIbBHOIO NMPOLIECCA

OBA3ATEJIbHbIE YYEBHbIE MATEPUAIDbI A4NA YYEHUKA

* Xumus, 8 knacce/ O.C.I'abpuensH, U.I'.Octpoymos, C.A.CnankoB Mocksa,«IIpocBemenney, 2023 r
» Xumus, 9 xnacce/ O.C.I'abpuensn, U.I.Octpoymos, C.A.CnagkoB MockBa, «IIpocBenienne»

METOOUYECKWUE MATEPWUANDbI ANA YYUTENA

61



denepanbHas padouas mporpamma | Xumust. 8—9 kiaccel (0a30BbIl yPOBEHbD )

Xumus : ypokH B 8 kiacce : mocobue st yaurens /H. H. Tapa
Xumus. Ypoku B 9 kiacce : mocodue st yuurens /H. H. I"apa

LIMW®POBbLIE OEPA30OBATEJIbHbLIE PECYPCbI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
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