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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa mo XMMUHU Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHHS COCTaBJIEHA HAa OCHOBE
TpeOOBaHMI K pe3ybTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpaszoBanus, npexacraBieHHblx B @I'OC OOO, a Takxke Ha OCHOBE (herepaybHON paboueit
MPOrpaMMbl BOCIIUTAHUS M C y4€TOM KOHUENIUH MPEnojiaBaHus y4yeOHOro mpeamera «XuMUs» B
oOpasoBartenbHbBIX opranu3anusax Poccutickoir deaeparuu.

[IporpaMma 1o XxuMuM Aa€T TMPEACTABICHHE O MesIX, OOIe cTpareruu oOydeHwus,
BOCIIUTAHHUSI W PA3BUTUS OOYyYAIOMIMXCS CPEACTBAMH y4eOHOro TIPeaMeETa, YyCTAaHABIMBACT
o0s3aTeNIbHOE TPEAMETHOE COJAepXkKaHHe, IMpelycMaTpuBaeT paclpeiesieHue ero Mo Kiaccam H
CTPYKTYpUPOBaHUE IO pa3feliaM U TeMaM MPOTrpamMMbl 10 XUMHUH, ONpPEAeseT KOIMYECTBEHHbIC U
KAueCTBEHHbIE XapPaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEeMYIO IOCIIEJOBATEIbHOCTh H3YYECHHUS
XUMHH C YYETOM MEXKIPEAMETHBIX M BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOTO Tmpoliecca,
BO3PACTHBIX OCOOCHHOCTEH OOYYArOIIMXCs, ONMPEAeIsieT BO3MOKHOCTH MPEAMETa ISl pealn3aiun
TpeOoBaHUN K pe3yiabTaTaM OCBOCHHUS OCHOBHOM 0O0pa3oBaTelbHONW MPOrpaMMbl Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, a Takke TpeOOBaHUN K pe3ylbTaraM OOy4eHHUs XUMUU Ha YPOBHE
Iene M3ydeHWsl MpeAMeTa W OCHOBHBIX BHJIOB  y4EOHO-TIO3HABATEIHLHOW  JIEATEIHHOCTH
00yJaroIIerocs 0 OCBOCHUIO YI€OHOTO COJICPIKAHMS.

3HaHHE XMMHUU CIY>KUT OCHOBOU JJisi (POPMHUPOBAHUS MHPOBO33PEHHUS 00Y4YaIOIIErocs, ero
MPEJICTABICHUM O MaTepUaIbHOM €IUHCTBE MHUpA, BAXHYIO POJIb UIPalOT (OpMHUpyeMble XHUMHEH
MPEACTABICHUSI O B3aUMOTNPEBPAIIECHUAX SHEPTHH U 00 DBOJIIOIMHM BEIIECTB B MPHUPOJE, O MyTAX
peIIeHUs TJI00ATBHBIX TIPOOJIEM YCTOMYHNBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SJHEPTETUICCKOM,
MUIIEBON U IKOJIOTUYECKON O€30MacHOCTH, MPOOIeM 3IpaBOOXPaHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peaju3aiii BO3MOXKHOCTEH JIsi CaMOpa3BUTHUSI U (DOPMUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 001Iel U PyHKIIMOHAIEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEH OO0ydYarommxcs,
HABBIKOB MX CAMOCTOATEIHHON y4eOHOH NEeATENbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEECKUX
YMEHUMN, HEOOXOJUMBIX KaK B TTOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHATHHOU IEeATETbHOCTH;

3HAKOMHUT CO CNENU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI 1I€JIOCTHOTO B3TJIsIa
HAa E€IUHCTBO TPUPOJIBI U YEJIOBEKAa, SIBISIETCS OTBETCTBEHHBIM JTalmoM B (QOpPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIINXCS;

crocoOCcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTHYECKOE 00pa30BaHKE 00yUJarOIINXCS.

JlanHble HampaBleHUS B OOYYCHHHM XHUMHUU OOECIEUHBAIOTCS CHEIUPUKON Ccolep:KaHus
y4eOHOro TpeaMeTa, KOTOPBIA SBISIETCS TMEIaroTHYecKd aJanTHPOBAHHBIM OTpaKeHHUEM 0a30BOiA
HayK{ XUMHUHU Ha OTPe/ICTIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOrO OOIIEro oOpa30BaHUsS OPHUEHTUPOBAH HA OCBOCHHE
00yYaroIUMHUCST CUCTEMBI MEPBOHAYATBHBIX TOHATUNA XUMHH, OCHOB HEOPTraHMYECKON XHUMHHU H
HEKOTOPBIX OTJIETbHBIX 3HAUUMbIX TOHSITHI OPraHMYe€CKON XUMHUH.

CtpykTypa conepKaHUsi MPOTPaMMBl MO XUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxona K e€ nzyderuto. CoaepikaHue CKIaIbIBaeTCS U3 CUCTEMBI TIOHITHI O XUMUYECKOM DJIEMEHTE
M BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYEeCKOW peakmuu. OO0e 3TH CHUCTEMBI CTPYKTYpPHO
OpraHU30BaHbl MO MPHUHIMIY IOCIECIOBATEIHLHOTO PAa3BUTHSl 3HAHUW HA OCHOBE TEOPETHUUYECKUX
MIpe/ICTaBICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;



— MPE/ICTaBICHUH 00 JIEKTPOIIUTUYECKOM JUCCOIMALMH BELIECTB B PaCTBOpAXx.

Teopernueckne 3HaHMS pPacCMaTPUBAIOTCSI HA OCHOBE OMIIMPUYECKH IOJIYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEAOBATEILHO OT OJHOTO YPOBHS K JPYrOMY, BBITOJIHSASA
(GyHKIMN OOBSACHEHHS M NPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH NPAKTHYECKOTO
IIPUMEHEHHUS U NIOJyYEHUS U3y4aeMbIX BELIECTB.

OcBoeHne MPOrpaMMbl IO XHMHH CHOCOOCTBYET (HDOPMUPOBAHHMIO NPEACTABICHUS O
XUMUYECKOM COCTaBIIOIIEH HAydyHOM KapTHHBI MHUpa B JIOTUKE €€ CHCTEMHOM IIPUPOIBI,
LIEHHOCTHOTO OTHOILEHUS K HAay4yHOMY 3HAaHUIO M METOJaM IO3HaHWs B Hayke. M3ydeHume xummn
IIPOMCXOJUT C IPUBJICUECHUEM 3HAHUN U3 paHee M3YYEHHBIX Y4eOHBIX NpeameToB: «OKpyKaroluii
Mup», «buonorus. 5-7 knacces» u «®@u3nka. 7 Kiaacey.

[Ipu n3ydeHUM XUMHH MPOUCXOAUT (OPMHPOBAHME 3HAHMI OCHOB XMMHYECKOH HAayKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, NPAKTUYECKOM JeATeIbHOCTH YeJIOBEKa UM KaK OJHOI0 W3
KOMIIOHEHTOB MHUPOBOM KyJbTYpBI. 3ajjaua y4eOHOro MpeaIMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMBI
XMMUYECKUX 3HAaHUNH — BaXHEHIIMX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETHUYECKUX IOJIOXKEHUH,
JTOCTYIHBIX 0000IIEHUIT MUPOBO33PEHYECKOTO XapaKTepa, S3bIKa HayKH, B IPUOOIICHUN K HAYYHBIM
METOJIaM MO3HAHMSI [IPU U3YYEHUU BEUIECTB U XMUMUYECKUX peakuui, B GOpMUPOBAHUM U Pa3BUTHU
[I03HABATENbHBIX yYMEHUH M HUX TNPUMEHEHUHM B Y4eOHO-NIO3HABATENBbHOM M  yueOHO-
HCCIIEI0BATEIbCKON JIeATEIbHOCTH, OCBOCHUU IpaBUi 0€30HacHOTr0 OOpallleHUs C BELIECTBAMU B
ITOBCETHEBHOM KU3HH.

[Ipy w3ydeHWHM XUMHHM HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS BaXHOE 3HAYCHHE
puoOpeu Takue 1elu, Kak:

— (GopMHpOBaHHE HWHTEUIEKTYyaJlbHO PAa3BUTOH JMYHOCTH, TOTOBOM K CaMO00pa3oBaHMIO,
COTPYHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO PEIICHUH, CIIOCOOHON amanmTUpPOBATHCS K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HalpaBJIEHHOCTh OOYy4YeHMs Ha CUCTEeMaTHYecKOoe MpHOOIIEeHHEe OO0ydJaroumxcs K
CaMOCTOSITENTbHON IMO3HABATENBbHOM NIEATENTbHOCTH, HAyYHBIM METO/aM MO3HaHUS, (pOPMUPYIOLUINM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMMH;

— o0ecnedyeHrne YyCIOBUHM, CIOCOOCTBYIOIIMX HPHOOPETEHUI0 OO0YyYaloIMMHUCA OIbITa
pa3HOOOpa3HOW [1eATENbHOCTH, MO3HAHUS W CaMONO3HAHMS, KJIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIBHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JEATEIBHOCTH;

— (¢opmupoBaHue oO0mel (YHKIMOHATBHOM M €CTeCTBEHHO-HAY4YHOM TIPaMOTHOCTH, B TOM
quciae YMEHUH OOBSICHATH U OLIEHUBATH SIBIEHUS OKPYXKAIOILEro MHpA, MCIOJb3Ysl 3HAHUS U OIbIT,
MIOJIyYE€HHBIE TIPU U3YUYEHUU XUMUH, IPUMEHSTh UX IPU PELICHUH MPOoOJIeM B MOBCEAHEBHOMN JKU3HU
U TPYZIOBOU 1A TEIBHOCTH;

— ¢opmupoBaHHE y OOyYarOIUXCAd T'YMaHUCTUYECKHX OTHOIIEHUH, MOHMMaHUS IEHHOCTU
XUMHAYECKUX 3HAHUM JUId BBIPAOOTKH SKOJOTMYECKH I1€JIeCO00pa3HOro IOBEACHUS B OBITY H
TPYJIOBOH AESITEILHOCTU B LEJSIX COXPAHEHUS CBOETO 37I0POBbs U OKPYXKAIOIIeH MPUPOAHOMN CPeIbl;

— pa3BUTHE MOTUBALMU K 00YUYEHHIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO Ha
OCHOBE yCBOEHHS OOIIEUETIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduiis u
HaNpaBJICHHOCTHU JaJIbHEUIIEr0 00yUeHHS.

OOmiee 4yuCIIO YacoB, OTBENEHHBIX MJS M3YyYEHHMs XUMHHM Ha YpOBHE OCHOBHOIO OOIIEro
oOpa3oBanwus, coctapiser 136 dacoB: B 8 kiacce — 68 yacoB (2 4yaca B Hemenmo), B 9 kiacce — 68
4acoB (2 yaca B HEJIETIO).

COAEP)XAHUE OBYUEHUS
8 KJIACC
IlepBoHayaibHBIE XMMUYECKHE TOHATHUSA
[Ipenmer xumuu. Posib XMMUH B KU3HU 4eJIOBEKa. XMMHUS B CUCTEME HayK. Tena v BEIIECTBA.
du3nuecKkre CBOMCTBA BEIIECTB. ArperarHoe coctosiHue BemiecTB. [loHAaTHe 0 MeTOaX MO3HAHUS B
xuMun. Yucreie BemecTBa U cmecu. CriocoObl pa3iesieHus CMeceil.



ATOMBI U MOJIEKYNBI. XUMUYECKHE 371eMEHThl. CUMBOJIBI XUMUYECKHUX 3J1IEMEHTOB. [IpocThie
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyina. BaneHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJIApHas Macca. MaccoBast
JI0JI1 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHHH.

KommuectBo Bemectsa. Moisb. MossipHas macca. B3auMocBsA3b KOJIMYECTBA, MacChl U 4ucia
CTPYKTYPHBIX €IUHHII BeriecTBa. Pacuérel mo opMynamMm XMMHUECKUX COSAMHEHUI.

@usznueckue M XHMHYECKUE SBJICHHS. XHUMHUYECKas peakuuss U e€ NPU3HAKU. 3aKOH
COXpaHEHUsS Macchl BellecTB. XuMUYeckue ypaBHeHus. Kiaccuduxanuss XUMUYECKHX peakIuii
(coenuHeHust, pa3oKeHHs, 3aMeIIeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH NOCyAOH, IpaBwjiamMu pabOThl B Jaboparopuu U mpuémamu
oOpatieHusi ¢ J1a00OpaTOpHBIM OOOpPYIOBAaHUEM, HU3YYEHHE U ONHCaHHE (PU3NYECKUX CBOMCTB
00pa3loB HEOPraHMYECKUX BEIIECTB, HaOMOAeHHE (DU3nyYecKuX (IUIaBJICHHWE BOCKA, TasHHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHWE M KOHJEHCAlMsl BOJbl) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBaHWE MEIHON MPOBOJIOKH, B3aMMOJEUCTBUE Mella C KUCIIOTOW) SIBICHHH, HaOII0AeHHE U
OMMCaHWE TMPHU3HAKOB MPOTEKAHUS XMUMHUECKUX peakluil (pa3iokKeHHe caxapa, B3auMOCHCTBHE
CEpHOIl KHUCIIOTBI C XjopujaoMm Oapusi, pasnoxenue ruapokcuaa meau (II) mpu HarpeBanum,
B3aMMOJICHCTBHE XKele3a ¢ pactBopoMm coyit menu (ll), m3ydeHune crocoboOB pasnencHusi CMecei: ¢
MOMOIUIBI0 MarHuTa, (UIBTPOBaHHE, BBIMAPUBAHUE, AUCTUIUIALUSA, XpoMmMaTorpadus, IpoBeICHHE
OYHCTKM TIOBapEHHOW coiM, HAOIIOJCHHE U ONHCAaHHWE pEe3yJIbTaTOB TPOBEACHUS OIIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHs MacChl, CO3JaHUE MOJENIEH MOJIEKYJI (I1apOCTEP/KHEBBIX ).

Baneiiue npeacraBuTe/ I HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kucnopon — 31€MEeHT M IPOCTOE BEILIECTBO.
Haxoxnenue kuciopona B npHupoje, (pu3nyeckrue M XUMHUECKHE CBOMCTBa (peakiMM TOPEHus).
Oxcunpl. [lpumenenune kucinopoaa. CrocoObl TMOJSyYyeHUs KHCIOpoAa B JlabopaTopuu U
npoMebliieHHocTH. KpyroBopoT kucinopona B mpupoje. O30H — auioTpomnHas MOAMQHUKAIMS
KHCIIOpO/1a.

TernnoBoil >PQexT XUMHUYECKOH peakuuu, TEPMOXUMHUYECKHE YypaBHEHHS, DHK30- U
SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: Yroib W METaH. 3arpsi3HEHUE BO3JyXa, YCUJIEHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxaenue Bogopoaa B nmpupojie, pusuieckue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI momydeHus. Kuciaotsl u conu.

MossipHblii 00bEM ra30B. PacyéTbl Mo XUMHUECKUM ypaBHEHHSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelmeHHbsle u
HEHaCBILIEHHbIE pacTBOPHL. PacTBOpUMOCTh BeliecTB B Boje. MaccoBast J0JIsl BEIIECTBA B PacTBOPE.
Xumuueckue cBoicTBa BoAbpl. OcHOBaHMA. Ponp pacTBOpOB B IpHUpOJE M B JKU3HM 4YEJIOBEKA.
Kpyrosopot Bozs! B ipupoie. 3arps3HEHHe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudukanmss Heoprannueckux coeauHenuid. Oxcunpbl.  Knaccudukanus OKCHIOB:
cosieoOpasyromire (OCHOBHBIE, KHCIOTHBIE, am(pOTepHbIe) U HecojeoOpasyromue. HoMmeHnkmnarypa
okcu10B. U3nUecKre 1 XMMUUECKHE CBOMCTBAa OKcH0B. [loydueHne okcuaos.

OcnoBanust. Kiaccupukanuss OCHOBaHMA: INENOYM M HEPACTBOPHUMBIE  OCHOBAHMSL.
Homenkmarypa ocHoBanuii. Dusznueckne W XHUMHYECKHE CBOMCTBA oOcHOBaHuU. I[lomydenue
OCHOBaHMM.

Kucnorsl. Knaccudpukanus kucinor. Homenknatypa kuciaor. dusnueckue M XUMHUYECKHE
cBoricTBa kuciot. Psan akruBaoctu metamuioB H. H. bekerosa. [lonmyuenue Kucior.

Comu. Homenkiarypa coseil. duznueckue u XuMru4eckue cBoictpa cojieid. [lomyduenue conei.

I'eneTnyeckas CBSI3b MEXKIYy KJIaCCAMH HEOPIaHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenn:



KaueCTBEHHOE OIpeJeNiCHUE COAEpKaHMs KHUCIOpoJa B BO3AyXe, MOJyueHue, codupaHue,
pacmo3HaBaHWE W H3yYEHUE CBONCTB KHUCIOPOJa, HAOMIOJIEHUE B3aUMOJICHCTBUSL BEIIECTB C
KHUCJIOPOJIOM M YCJIOBHMSI BO3HHUKHOBEHHMS M TMpEKpalleHus TropeHus (moxkapa), 03HAaKOMJIEHHUE C
oOpa3aMu OKCHJIOB U ONHMCAHHUE WX CBOWCTB, MOJyue€HUE, COOMpaHue, paclio3HaBaHUE U U3YyYEHUE
CBOHMCTB Bojoposa (TopeHue), B3aumojeicTBue Bomopona c¢ okcumom wMemu () (Bo3mokHO
WCIOJIb30BAaHNE BHCOMATEPHAIIOB), HAONIOJCHHE OOpa3loB BEIIECTB KOJIWYECTBOM | MOIb,
HCCIIeIOBaHNE OCOOEHHOCTEH PACTBOPECHHUSI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, TPUTOTOBIICHHUE
pacTBOPOB C ONPENEIEHHONM MAcCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA, B3aAMMOJEHCTBHE BOJBI C
MeTaylaMu (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIB30BaHUE BHJIEOMATEPUANIOB), UCCIIEJOBAHHE
00pa3IoB HEOPraHWYECKHX BEIICCTB PA3IMYHBIX KIACCOB, HAOIIOJEHUE W3MCHECHHUS OKPACKH
MHJMKAaTOPOB B pacTBOpax KHUCIOT U LIejoueH, u3ydeHue B3aumojencTBus okcuaa meau (ll) c
pacTBOPOM CEpPHOM KHCIIOTBI, KHCJIOT C METallaMHM, pPEaKUUd HeUTpalu3aluuu, IOJy4YeHue
HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJHOTO METaJlla JIPYTMM U3 PacTBOpa COJIM, PELICHUE
3KCIEPUMEHTAIBHBIX 33714 10 TeMe «BaxkHeN e Ki1acChl HEOPraHUYECKUX COEIUHECHUIN.

Mepuoauveckuii 3akon u Ilepuognueckass cucrema xuMu4YecKux 3JemeHtoB JI. H.
MenpeneeBa. Ctpoenne aroMoB. XMMHYeCKass CBf3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBbie MONBITKH KIAaCCH(PHUKAIUN XHUMHUYECKUX JJIEMEHTOB. [IOHATHE O Tpymmmax CXOTHBIX
3J€MEHTOB (IIETOYHBIC U IIEJIOYHO3EMENIbHBIE METaJUIbl, TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUIPOKCUJIBL.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa xumuuyeckux anemeHToB 1. 1. Menneneesa.
Kopotkonepuoanas u nimmHHONIEpHOAHAS GopMbl [leproaudeckoil CHCTEMBI XHMHUECKHAX JJIEMEHTOB
J. . Menneneesa. Ilepuonsl u rpynnsl. PU3NMYECKUH CMBICI NOPAIKOBOIO HOMEpPA, HOMEPOB
MI€PUO/IA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX siep. M3oTomnbl. DnekTpoHsl. CTpoeHUE 3IIEKTPOHHBIX
00010ueK aTOMOB TepBhIX 20 XUMUYECKUX ieMeHTOB [leproanyeckoii cuctemsl Jl. . Menneneena.
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTa IO €ro mnoioxkeHuro B llepuonnmueckoin cucreme J[. .
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaM.

3nauenue [lepuoguyeckoro 3akona u Ilepuogndeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB JIJIS
pa3BuTHS Hayku U npakTuku. [[. 1. MenaeneeB — yu4€HbIN U rpak JaHUH.

Xumudeckas cBs3b. KoBaneHnTHas (MOJIspHAs U HEMONAPHAs) CBSA3b. DIEKTPOOTPULIATETHHOCTh
XUMHUYECKUX AJIEMEHTOB. VIOHHas CBSI3b.

Crenenp okucieHuss. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl okucieHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3Yy4YeHHE 00pa3IoB BEIIECTB METAIIOB M HEMETAJIOB, B3aMMOJEHCTBHE THIPOKCH A IIMHKA C
pacTBOpaMM KUCIOT U HIEI0YEH, TPOBEICHHUE OMBITOB, HILTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKINi (TOpEeHUE, PEaKINK Pa3I0KECHHS, COSTUHEHNS).

Mesicnpeomemmunie céazu

Peanuzarus MexnpeaMeTHBIX CBA3EH IPU U3YYEHUH XUMHHU B 8 KJIACCE OCYILIECTBIISIETCS Yepes
WCIIOB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHM, TaK W TIOHATHN, SBIISIOMINXCS
CHUCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0mue ecTecTBeHHO-HAYYHbIC MOHATHS: HAay4HBIA (DAaKkT, TUMIOTE3a, TEOpHUs, 3aKOH, aHAJW3,
CUHTE3, KIaccu(uKaIms, mepuoInIHOCTh, HAOI0IeHNE, SKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPECHHE,
MOJI€EJIb, SIBJICHHE.

®usuka: Mmarepusi, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHI, H30TOIIbI,
PaIMOaKTUBHOCTH, MOJIEKYJIa, SJCKTPUUECKUN 3apsif, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE
BEIECTBA, ra3, PU3NYECKUE BEIIMUUHBI, €IMHULIBI U3MEPEHUsI, KOCMOC, TUIaHETHhI, 3BE3/161, COIHIIE.



buonorust: potocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAEMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasi peaKus

IIepnonnueckuit 3akoH. Ileprnoanueckas cucrema xumuueckux anemeHToB 1. . Menneneesa.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB XMMMUECKHUX 3JIEMEHTOB IIEPBBIX TPEX
IIEPUOJOB, KaJldsd, KaJbLUsi M HX COCIUHEHUH B COOTBETCTBUU C IIOJIO)KCHHEM DJJIEMEHTOB B
Ileproanyeckoi cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOM CBA3M. THUIBl KPUCTAUIMUECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugukanus 1 HOMEHKIIaTypa HEOpraHMYECKUX BEIIEeCTB. XMMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIUXCS K Ppa3iIM4HbIM KJIacCaM HEOPTaHWYECKUX COCIMHEHUM, TEHETHYeCKas CBs3b
HEOpPraHMYECKUX BEIIECTB.

Knaccudpukanys XMMHUYECKHMX peakUMid MO pa3iuyHbIM IIpU3HaKaM ([0 YMCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((}eKTy, 10 U3MEHEHUIO CTEIeHEeNH OKHCICHUS
XMMHUYECKHUX 3JIEMEHTOB, [0 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aTopa). DK30- U SHAOTEpMHUUECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonatne o ckopocTH XUMHYecKOW peakuuu. lloHsiTHe 00 OOpaTHMMBIX W HEOOpPATHMBIX
XUMHUUYECKHUX peakiusax. [IoHsTHe 0 rOMOreHHBIX U reTeporeHHslx peakuusx. Ionarue o xaranmse.
IlonsTe 0 XuMHUYeCcKOM paBHOBecuU. PaKTOPBI, BIMUAIOIINAE HA CKOPOCTh XMMHUYECKON PEAKLUU U
10JIO)KEHHE XMMHUYECKOTO pPaBHOBECHSI.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE  PEAKLMU, JJIEKTPOHHBIM  OajaHC  OKHUCIIUTEIbHO-
BOCCTAaHOBUTENbHONU peakuuu. CocTaBleHHE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBHUTEJIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust >MEKTPOTUTHUECKON AMCCOLUAIMM. ODJIEKTPOJIUTHl W HEAJEKTPOJIuThl. KaTnosl,
aHUOHBI. MexaHM3M JIMCCOLIMALIMY BEUIECTB C PA3JIMYHBIMU BUJAMHU XHUMHYEeCKoW cBA3H. CTeneHb
aucconanui. CUIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakiium noHHOro oOMeHa. YCJIOBUS NPOTEKAaHUs peaklUii HMOHHOIO OOMEHa, MOJHbIE U
COKpalIEHHbIE HOHHbIE ypaBHEHHUs peakiuil. CBoilcTBa KHUCIOT, OCHOBaHMM M COJE€ B CBETe
MPEACTABICHUI 00 IEKTPOIUTHIECKON aucconnannn. KauecTBeHHbIE peakiiuy Ha HOHBI. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHHE C MOJENISIMHA KPUCTAIUNINYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB — METAJJIOB
u HemeTauloB (TpaduTa M anmasza), CJIOXKHBIX BEIIECTB (XJIOpUJa HATpHsl), HCCIEeTOBaHUE
3aBHUCHUMOCTH CKOPOCTH XMMHUYECKOW peaKkuu OT BO3JIEHCTBUS PA3IMYHBIX (PaKTOPOB, UCCIIEJOBAHHE
JIEKTPONPOBOJIHOCTH PAcTBOPOB BEUIECTB, IpoLecca IUCCOLMALMU KHUCIOT, ILIENOYEed M Ccojel
(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEO MAaTEPHAIOB), TPOBEICHUE OIBITOB, MIUTIOCTPUPYIOLINX MPU3HAKU
MPOTEKaHUS peaKIuii HOHHOTO oOMeHa (00pa3oBaHME OcajiKa, BBIICIICHUE Ta3a, 00pa30BaHUE BOBI),
OTBITOB, WJUTIOCTPUPYIOMIUX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluuil (ropeHue,
peakuuu pasyIoKEHUs, COENMHEHHUs), paclO3HABAHME HEOPraHUYECKUX BELIECTB C IIOMOIIBIO
KAaueCTBEHHBIX PEAKIIMI HA MOHBI, PEIICHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerayibl M MX coeJMHEeHUSA

OO6mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENEHU
okucinenus. CTpoeHune M (U3NYECKHE CBOHCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHMHUYECKHE
CBOMCTBa Ha IpuUMeEpe XJopa (B3aUMOJEHCTBUE C METAUIaMM, HEMETAJUIAMM, ILIEJI0YaMHu).
Xnopooaopoa. CoiisiHasg KHCJIOTAa, XUMHUYECKHME CBOMCTBA, IMOJy4YeHUE, NMpUMEHeHHe. [lelicTBue
XJIOPa M XJIOPOBOZOPOZA HAa OpPraHU3M 4YeJOBeKa. BakHelimme XJIOpuAbl M UX HAXO0XKICHUE B

MIpUPO/IE.



OO6mast  xapaktepuctuka dyeMeHTOoB VIA-rpynmbel. OcCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CrtpoeHue W (U3MYECKHE CBOWCTBA IPOCTBIX BEIIECTB —
KHUCJIOPOAA U Cepbl. AJUIOTPOIIHbIE MOJU(PHUKALIMN KHCIOPOJa U cepbl. XMMUUYECKHE CBOWCTBA CEPBHI.
CepoBoniopoJi, cTpoeHue, Gu3ndeckue U XuMudeckue cBoicTBa. OKCUABI cepbl KaK IMPeCTaBUTENIN
KUCIOTHBIX OKcHJoB. CepHas Kuciora, (U3MYecKMe M XHMHYECKHe CBOMHCTBa (00Iue Kak
NPEJCTaBUTENS KJIacCa KHUCIOT M CreHu(HUecKue). XUMHUECKUE pPEaKlWH, JIeKallde B OCHOBE
MPOMBIIIICHHOTO CIoco0a IMoydeHus: cepHo KucioTsl. [Ipumenenune cepHoil kuciaotel. Comu
CEepHON KMCJIOThI, Ka4eCTBEHHAasl peakius Ha cyiabpaT-uoH. HaxoxneHnue cepsl U €€ coeMHEHHH B
npupoje. XUMHUYECKOE 3arpsi3HEHUE OKpYXKarollel Cpelbl COeTUHEHUAMHU Cepbl (KUCIOTHBIE TOXKAHU,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €T0 MPEeA0TBPAILEHNUS.

OOmast xapakrepuctuka dneMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHUs. A30T, pacpoCTpaHEHHE B MPUPOJE, (PU3NUECKUEe U XUMHUYECKUE
cBoiictBa. Kpyrosopor azora B mnpupoze. AMMHaK, ero (uU3M4eckue M XMMHUYECKHE CBOICTBA,
noiyyeHue u npumeHenue. Conn aMMOHHUSA, UX (PU3NYECKHE M XMMUYECKHE CBOMCTBA, IPUMEHEHHE.
KagecTBeHHast peakmusi Ha HMOHBI aMMOHHA. A30THas KHCJIOTa, €€ MOoJlydeHHe, (U3NYECKHe H
XMMHYECKHe CBoMcTBa (00lIMe Kak MpeAcTaBUTENs Kilacca KHUCIOT U crHeuu(puyeckue).
Vcnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHHEPAJIbHBIX y10OpeHHH. XHMHUYECKOe
3arpsi3HEHUE OKPYXKAIOUIEH cpe/ibl COeAMHEHUSAMHU a30Ta (KUCIOTHBIE JOXKAH, 3arps3HEHUE BO3yXa,
mo4uBEl U BogoéMOB). Docdop, ammorponubie Moaupukamuu Gochopa, Gpusndeckrne u XUMHUICCKUE
cBoiictBa. Oxcua ¢ochopa (V) u docdopHas kucinora, pusnMueckue U XUMUYECKUE CBOICTBA,
nony4yenue. McnonpzoBanue ¢pocdaroB B KauecTBe MUHEPAILHBIX YA0OPEHUH.

OOmast xapakrepuctuka dneMeHTOB IVA-rpynmel. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHW OKUCICHUS. YTIEpOJ, aJUIOTPONMHBIE MOJU(PHKAINH, PACIPOCTPAHCHHE B
npupoje, Gpu3nUecKue M XUMHUYeckue cBoicTBa. Ancopbuus. KpyroBopor yriepona B mnpupoze.
Oxcunpl yriaepoja, ux (u3MyeckHMe M XMMHUUYECKUE CBOMCTBA, JEHCTBHE Ha >KUBBIE OPraHU3MBI,
MOJy4YeHHEe W TPUMEHEHHE. DKOJOIMYeCKHe TpOoOJIeMbl, CBs3aHHBbIE ¢ okcuaom yriepoaa (1V),
TUTIOTE3a TJIO0ATBHOTO MOTEIJICHUS KJIMMaTa, MTapHUKOBBIN 3P ¢deKT. YTonpHas KUCIOTa U €€ COJH,
ux (usnueckne U XMMHUYECKHE CBOMCTBA, MOJy4YeHUE M NpuMeHeHHe. KadecTBeHHas peakius Ha
kapOoHaT-uoHbl. Mcnonb30Banne kapOOHATOB B OBITY, MEAMILIMHE, MPOMBIIUICHHOCTH U CEBCKOM
XO35UCTBE.

[lepBoHayanbHble TOHATHS OO0 OpPraHMYECKHUX BEHIECTBAX KaK O COEIMHEHUSX Yriiepoja
(MeraH, 3TaH, 3TUJIEH, AllETUJIEH, 3TAHOJ, TJULEPUH, YKCYCHas Kuciota). [IpuponHble HCTOUHUKH
YTJI€BOAOPOI0B (Yroib, NPUPOIHBINA ra3, He(PTh), MPOIYKTHI UX mepepaboTku (OEH3UH), UX poJb B
ObITY M TpOMbIITIEHHOCTU. [loHATHE O OMOJOrMYECKH BaXKHBIX BEIIECTBAX: XHMpaX, OesKax,
yIaeBoJax — W WX pOJM B KHU3HU UeJoBeKa. MarepualbHOE €IUHCTBO OPraHMYecKHuX U
HEOPraHMYECKUX COEAMHEHUN.

Kpemuuii, ero ¢pusndyeckue 1 XuMHYECKUE CBOMCTBA, MOJIyueHHe U puMeHenue. CoeJMHeHus
KpeMHUs B mpupoje. Obume npeacraBieHuss o0 okcuzae kpemuus (IV) u KpeMHUEBOW KHCIOTE.
Cunmkatel, WX WCHOJb30BaHWE B OBITY, B TPOMBIIUICHHOCTH. BaXHeWIne CTpOUTEIbHBIC
MaTepuaibl: KepaMHKa, CTEKJI0, IIeMEHT, OeToH, xkene300eroH. I[IpobGremsr OGe3omacHOro
UCIOJIb30BAHUS CTPOUTENLHBIX MaTEPUAIIOB B IIOBCEITHEBHOMN YKHU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHOM KHUCIIOTBI, IPOBEICHHE
Ka4eCTBEHHBIX PEaKIMi Ha XJOPHI-MOHBI M HAOJIOJCHWE TMPHU3HAKOB WX TPOTEKAHUS, OIIBITHI,
oTpaxkaromue (HU3NYEeCKUe M XHUMHUYECKHE CBOMCTBA TaJlOT€HOB U UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNWE BHJCOMATEPHANIOB), O3HAKOMJICHHE C o0Opas3maMu XJOPUAOB (TaJoreHUI0B),
O3HAKOMJIEHHE C oOpasnmamMM cepbl M €€ COeAMHEHMSIMH (BO3MOXHO  MCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), HaOmroJieHue  mpormecca  OOyIriWMBaHHMS ~ caxapa  IMOJ  JCHCTBHUEM
KOHIICHTPUPOBAHHOW CEpHOM KHCIOTH, M3yYCHHE XHMHYECKHUX CBOMCTB pPa30aBICHHON CEpHOM
KHUCJIOTHI, TPOBEACHUE KAYECTBCHHOM pEakUWu Ha Cyiab(paT-uoH M HaONIOJIEHHE INpU3HaKa eé



MPOTEKaHUs, O3HAKOMJICHHE ¢ (U3MYECKUMH CBOWCTBAMH a3oTa, ¢dochopa M HUX COCTUHEHUU
(BO3MOXXHO HCHOJB30BaHUE BHJIEOMATEpUAIOB), oOpa3lamMu a30THBIX M (HOCPOPHBIX yHOOpeHuil,
MoJIydeHue, coOnpanue, paclo3HaBaHUE U M3yUYeHUE CBOWCTB aMMHAaKa, MPOBEICHNE Ka4eCTBEHHBIX
peakuuii Ha HOH aMMOHHS U (ocdhaT-uOH U U3yYEHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJICHCTBUE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEIbI0 (BO3MOXHO MCIIOJIb30BAHHME BHUAEOMATEPUATIOB),
M3yuyeHHe MOJENed KpUCTAIUIMYECKHX pPemEToOK anmasa, rpadura, QymiepeHa, O3HAKOMIICHHE C
MPOIECCOM  aIcOpOLMU  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U YCTPOWCTBOM
MIPOTUBOra3a, MoJlyueHue, coOupaHHe, paclo3HaBaHHE W M3yYEHUE CBOMCTB YIJIEKHCIIOrO rasa,
MPOBEJICHUE KAYECTBEHHBIX pEakiuil Ha KapOOHAT M CHJIMKAT-UOHBl M HM3yYEHUE MPU3HAKOB HX
IIPOTEKAHNs, O3HAKOMJIEHME C NPOAYKIMEH CHJIMKATHOM  IPOMBILUIEHHOCTH, pELICHHUE
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BajkHele HeMeTallIbl U UX COEAUHEHUSD.

MeTaJuibl M UX COeIMHEHUS

OO01as XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METaJNIOB Ha OCHOBAaHUH UX IMOJIOKEHUS B
Ilepuonnueckoir cucreme xumuuyeckux odieMeHTOB J[. M. MenneneeBa W CTpPOEHHsS aTOMOB.
CrpoeHune wMetauioB. Meramnyeckass CBsI3b M METa/IMYecKas KpHUCTaJUIMYecKas peneérka.
DNEeKTPOXUMHUYECKUI Psii HApsKEHUN MeTaiioB. du3nueckne 1 XMMUYECKUE CBOMCTBA METAILIOB.
OO6mue crnocoObl monydeHus MmetauioB. [loHATHe O KOpPpO3UM METANJIOB, OCHOBHBIE CIIOCOOBI
3aluThl UX OoT Koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBIIIUICHHOCTH.

[lenounble MeTamibl: nonoxeHnue B [lepuoanueckoil cucreme xumudeckux sneMentoB /1. U.
MeneneeBa, CTpOEHUE UX aTOMOB, HaX0XJIE€HUE B npupoje. Pu3nueckue 1 XUMHYECKHE CBOMCTBA
(ma mpumepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HaTpust U Kaynus. [IpumeHeHue menouHbIx
METAJUIOB U UX COCIMHEHUH.

[llenouyHO3eMeNbHBIE METAJUIBl MarHUW W KalblMil: mosioxkeHue B Ilepumonnueckoin cucreme
xumuyeckux snemMeHToB J[. M. MenzaeneeBa, CTpoeHHE HMX aTOMOB, HAaXOXJACHHE B MPHUPOJE.
dusnyueckre U XUMHUYECKUE CBOMCTBA MarHus U Kaiblus. BakHelme coeTMHEHUS Kalblus (OKCH]I,
TUIPOKCH, coiin). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

Amomunuil: nonoxenue B Ilepuoamueckoil cucreme xumuueckux osnemeHtoB . WM.
MeHnaeneeBa, CTpOGHHME aToMa, HaxXOXKJIeHUE B mpupoae. PuU3NuecKMe U XUMHUYECKHE CBOWCTBA
anmoMuHMs. AM(OTEpHbIE CBONCTBA OKCHJIA U THIPOKCHIA AlTFOMUHHUSL.

Keneszo: nonoxenne B [lepuonnueckoit cucreMe xumuueckux annemeHToB 1. . Menneneena,
CTpOEHHE aToMa, HaXxOKJeHHe B mpupoje. dusnueckue u XMMHUYECKHE CBOMCTBA xene3a. OKCUpl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u moyydeHue.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE C 00pa3llaMHd METaJUIOB M CIUIaBOB, UX (PU3MYECKMMM CBOWCTBAMH, U3yUYECHHE
pPe3yIbTATOB KOPPO3HH METAIOB (BO3MOXHO HCIIOJIB30BAaHUE BHICOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCH/IA KAJbIUS U HATPUS C BOAOU (BO3MOKHO UCIIOJIb30BAaHUE BUIEOMATEPHAIIOB),
HCCIIEIOBAaHUE CBOMICTB JKECTKOM BOABI, IpOLlECCa TOPEHUs JKElIe3a B KHUCIOPOAE (BO3MOYKHO
HCIOJIb30BaHNE BUIEOMATEPHUATIOB), MPU3HAKOB MPOTEKAHUS KaYeCTBEHHBIX pEaKUWN Ha HOHBI:
MarHusi, KaJbIusl, aTFoMUHUS, ITuHKa, XKeme3a (I1) u sxenesa (1), mequ (1), Habmrogenne u onvcanue
MIPOLIECCOB OKPAIIMBAHUS MJIaMEHH MOHAMU HATPHS, Kalus U KaIblUs (BO3MOXHO HCIIOIH30BAHHE
BUJICOMATEPHAIIOB), HCCIEIOBAaHUE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHHUS M THUIAPOKCHIA
LIMHKA, PEeLIEHNE dKCIIEpUMEHTANIbHBIX 33]1a4 10 TeMe «BaxkHeline MeTauibl U UX COSIUHEHUSI.

XuMHus M OKpyKamoLmas cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOW >KM3HM 4YelOBeKa. be3omacHoe HCHojb30BaHUE
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [IepBas mOMOIIb MPU XUMUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpYKarolleil cpeabl (MpeaenbHas AONMyCcTHMas KOHIEHTpaIus
BemecTs, ganee — [1/1K). Ponbs xumun B perieHur 3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3lloB MAaTEpUAIOB (CTEKIIO, CIIJIaBbI METAJIOB, MOJTMMEPHBIC MAaTEPHAIIBI).



Meostcnpeomemnuwie ceasu

Peanuzarus MexnpeIMEeTHBIX CBSA3EH IPU U3YUEHUH XUMHHU B 9 Kilacce OCYILECTBIISIETCS Yepes
UCIOJIb30BaHNE Kak OOIIMX eCTECTBCHHO-HAYYHBIX TOHSATHUH, TaK W TIOHATHH, SBIISIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTecTBEHHO-HAY4YHbIC MOHSATHS: Hay4yHBIH (DaKT, rumoresa, 3aKOH, TEOPHs, aHAJIM3,
CUHTE3, KiIaccu(uKaIms, mepuoInIHOCTh, HAOI0ICHUE, SKCIIEPUMEHT, MOCIMPOBAHNE, U3MEPECHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOTIOT S, MATEPHAIIBI.

®duzuka: wmarepusi, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIbI,
PaAMOaKTUBHOCTD, MOJIEKYJIA, IIEKTPUUYECKUH 3aps/l, TPOBOAHUKH, TIOTYIIPOBOJHUKH, TUIIEKTPUKH,
(OTOdIEMEHT, BEIIECTBO, TENO, O0O0BEM, arperaTHOE COCTOSIHME BEIIECTBa, Tra3, pacTBOD,
PacTBOPUMOCTD, KpUCTAIUTNYECKAs PEIIETKA, CIIIaBbl, ((U3NUICCKIEC BETMUUHBI, SUHUIIBI H3MEPEHUS,
KOCMHUYECKO€ IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocHCTEMa, MHUHEpaJIbHbIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpochepa, MUHEpAIbI, TOPHBIC MOPOJIBI, MMOJIE3HBIC UCKOMACMBbIL,
TOILIUBO, BOJTHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHUHMU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE  pPE3yJIbTaThl OCBOCHMsI IMPOrpaMMbl OCHOBHOI'O 0OHIero oOpa3oBaHMs
JIOCTUTAIOTCSL B X0J€ OOy4YeHHUs] XMMHMU B €IMHCTBE y4E€OHOM M BOCHHUTATEIbHOW JESATEILHOCTH B
COOTBETCTBUM C TPAJULIUOHHBIMU POCCUNCKUMHU COLMOKYJIBTYPHBIMU U JIyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMM, TNPHUHATHIMM B OOILECTBE MNpPaBUIAMH M HOPMaMM IOBEJECHHUS U CIHOCOOCTBYIOT
IpoleccaM CaMONO3HAHUs, CAMOPA3BUTHS U COLUATTU3AIUH 00YUYaIOIIUXCSl.

JINYHOCTHBIE PE3YyNbTAaThl OTPaKalOT TOTOBHOCTh OOYYAIOIIMUXCS PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMI U pacIIMPEHHE ONbITa ACSITEILHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOIIEHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY M Hay4YHOMY
HACJIeUI0, TOHUMAaHUS 3HAUEHUS XUMUYECKOW HAyKM B JKU3HM COBPEMEHHOro oOIIecTBa,
CIOCOOHOCTH BIJIAZIETh JOCTOBEPHOM HH(OpMaLuell O MNepefoBbIX IOCTHKEHHSIX U OTKPBITHUSIX
MHUPOBOW U OTE€UYECTBEHHON XUMMHU, 3aUHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MHpa U
00IIIeCTBA;

2) rpasKIaHCKOr0 BOCTIMTAHMSA:

IIPEICTABICHUS] O COLMAIbHBIX HOpPMAax M TMpaBWIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTHBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B 0O0I1IeCTBEHHO I0JIE3HOM,
y4ueOHOMCCIIEI0BAaTENbCKOM, TBOPYECKOM H  JPYyrUX BUAAX JAESITEIbHOCTH, TOTOBHOCTH K
pa3zHoO0pa3HONW COBMECTHOM JEATEIbHOCTU NPU BBIMOJHEHHHM Y4e€OHBIX, MO3HABATEIbHBIX 3a7ad,
BBIMOJIHEHUH XMMHYECKHUX JKCIIEPUMEHTOB, CO3JJaHUM YYEOHBIX TPOEKTOB, CTPEMIICHHUS K
B3aMMONOHMUMAHUIO M B3aHMMOIOMOIIM B IpoLEcce 3TOW Y4eOHOH IesTeIbHOCTH, TOTOBHOCTH
OLICHHUBATh CBOE MOBEJIEHUE U MOCTYNKH CBOUX TOBAPUIIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE MPECTABICHUS O BELUIECTBE U XMMHUECKON pEaKIMM, COOTBETCTBYIOLNE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKM W COCTaBIIOIME OCHOBY JUIA IOHUMAaHUS CYIIHOCTH
Hay4YHON KapTHHBI MHUpA, MPEICTAaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX DPAa3BUTHUS MPUPOJBI,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOJHOMN CPElOi, O POJIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;



MO3HABATEJIbHBIE MOTHBBI, HAIpaBJICHHbICE Ha TIOJYYEHHE HOBBIX 3HAHUW T1I0 XHMHH,
HeoOXomuMBbIe ISl  OOBSCHEHHS HAOMIOJAaeMBIX TIPOIECCOB H  SIBICHMIA, I03HABATEIHHOM,
MH()OPMAIMOHHONW M YHUTATENbCKOW KYIBTYpBI, B TOM YHCIIE HABBHIKOB CAMOCTOSITEIHHOU PaOOTHI C
y4eOHBIMU TEKCTaMH, CIPABOYHOM JIMTEPATypOH, ITOCTYITHBIMH TEXHHYECKUMHU CPEICTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpPEC K OOYYCHHWIO M TIO3HAHWIO, JFOO03HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW M HCCIIEIOBATENbCKON JIEATEIHHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJIEHHOCTH M YPOBHS OOY4YCHHS B JAJIbHEHUIIICM;

4) popMHUpOBAHHUS KYJIbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3JI0pOBBIF 00pa3 KU3HU, OCOZHAHKE TOCIICACTBUN M HENMPHUITHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOTOJIS, HAPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOJCHUS TpaBui O€30MacHOCTH TPHU
oOpaIieHuu ¢ XUMHYECKUMH BEIIECTBAMHU B OBITY U PEATbHOM KU3HH;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPaKTUYECKOMY H3Y4YeHHUI0 Tpodeccuil W Tpyna pa3audyHOro pojia, YBaXXEHUE K
TpyLy U pe3ynbTaTaM TPYAOBOU AESATEIbHOCTH, B TOM UYHCJIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX
3HAHUN 1O XUMHH, OCO3HAHHBINA BHIOOP MHIAMBUAYAIBHON TPACKTOPUU MPOJOHKEHUSI 00Pa30BaHUS C
y49éTOM JMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, YCHEIHON MPOPEeCCHOHATBHON ACSITEILHOCTH U PA3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJJalITUPOBATHCS B IPOPECCHOHAIBHOMN CpeJIe;

6) 3K0JIOrH4ecKOro BOCIUTAHMS:

9KOJIOTUYECKH I11eJ1IeCO00pa3HOe OTHOIIEHHWE K MPUPOJAE KaK MCTOYHUKY KU3HM Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUWS, MOHMMAHHWE IIEHHOCTH 370pOBOro M Oe3omacHOro oOpasza >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DM3MUYECKOMY M IICUXUYECKOMY 3/10POBbIO, OCO3HAHUE
[IEHHOCTU COOJIIOJICHUs] MpaBuil 0€30MacHOro MOBEACHHS MpH PadoTe C BEUIECTBAMH, a TaKXKe B
CUTYAIHIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMHH, JUIsI PEIICHUs 3ajad,
CBA3aHHBIX C OKpYXKarolel NPUPOIHON CpeioH, 1 MOBBILIEHUS YPOBHS SKOJIOTUYECKON KYJIbTYpHI,
OCO3HaHHUA TII00ATBPHOTO XapaKTepa IKOIOTUYECKUX MPOOJIeM M MyTed WX peIIeHHs MOCPEICTBOM
METOJI0B XMMUH, SKOJOTUYECKOTO MBIIUICHHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOW MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B cocraBe wmeTampeaMeTHBIX pPE3yAbTAaTOB BBIICTSIOT 3HAYMMblEe Ui (popMuUpoOBaHUs
MHPOBO33PEHHUs OOIlEHAyYHbIE TMOHATUS (3aKOH, TEOpHs, MPHUHIMI, THUMOTe3a, (akT, cucrema,
MPOIIeCC, AKCIEPUMEHT W JIPYroe.), KOTOpPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeAMeTax M TMO3BOJIAIOT Ha OCHOBE 3HAHHWM W3 ITHX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O
[[EJIOCTHOM HAay4YHOH KapTUHE MHUpA, U YHUBEpCalbHbIE Yy4eOHbIE AeicTBUs (TIO3HABAaTEIbHbIE,
KOMMYHHKATHUBHBIC, PETYJISTUBHBIE), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSATEIILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM NeITeTbHOCTH.

IMo3naBaTeibHBIE YHUBeEPCAJbHbIE YueOHbIE NeHCTBHUS

ba3oBble Jornyeckne 1eMCTBUSA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJIEHUSI TP OCBOCHUU 3HAHUM: PacKpbIBaTh
CMBICIT XUMHYECKUX TTOHATUHN (BBICIATh UX XapaKTepHbIC MIPU3HAKH, YCTAHABINBATH B3aMOCBSI3b C
JIPYTUMHU TIOHSATHSIMHU), WCTIOIB30BaTh TOHSTHS Il OOBSACHEHHs] OTICNBbHBIX (DaKTOB W SIBIICHUH,
BBIOMpATh OCHOBAHHUS W KPUTEPHH JUIS KIACCU(PUKAIMU XWUMHUYECKUX BEIIECTB U XUMHUUYECKUX
peakiuii, yCTaHaBIMBaTh MPUYNHHO-CICICTBEHHBIC CBS3M MEXIY OOBEKTaMH H3YyY€HHsS, CTPOUTH
JIOTUYECKHE paCCyXICHHs (MHIAYKTUBHBIC, IEAyKTHUBHBIC, IO aHAJOTWU), JeJaTh BBIBOJALI U
3aKJIFOYCHUS;

yMEHUE MPUMEHSATh B NPOLIECCE MO3HAHUSI MOHATHUS (IPEIMETHbIE U METanpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, UCIHOIb3yeMble B XUMHH, MPEOOpPa3OBBIBATh IIMPOKO



MpPUMEHSIEMblE B XHMHUHU MOJENIbHbIE MPEACTaBICHUS — XUMHUYECKUH 3HAK (CHMMBOJ 3JIEMEHTA),
XUMU4eckas GpopMmylia ¥ ypaBHEHHE XUMUYECKOH peakiui — MPH peIIeHUuH Y4eOHO-TI03HaBATEIbHBIX
3a/1a4, ¢ Y4€TOM ATHX MOJEJBHBIX NPEACTABICHUI BBIIBIATh M XapaKTEpU30BATh CYILECTBEHHBIE
MPU3HAKU M3YyYaeMbIX 00BbEKTOB — XMMHUECKHUX BEIIECTB U XMMHUYECKUX PeaKkui, BBIBIATH 001IMe
3aKOHOMEPHOCTH, MPUYMHHO-CICJICTBEHHbIC CBSI3M W IMPOTUBOPEUYHUS B HM3y4aeMBIX Ipolieccax H
SIBJICHUSIX.

Ba3oBble ncciienoBarebckue 1eiCTBHUS:

YMEHHE UCTIO0JIb30BaTh MOCTABICHHbBIE BOPOCH! B KAUECTBE HHCTPYMEHTA IMO3HAHUSA, & TAKXKE B
KauecTBE OCHOBBI JJisi (POPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMbBIX
CYXKJICHU;

npuoOpeTeHne OmbITa M0 IJIAHUPOBAHUIO, OPraHMU3alMd M TPOBEACHUIO YYCHHMUYECKHX
SKCIIEPUMEHTOB, YMEHHUE HAOIIOAaTh 3a XOJOM IPOIECcca, CaMOCTOSITENIbHO NMPOTHO3UPOBATH €ro
pe3ynbrat, (GopMyiaupoBaTh OOOOIIEHHMS W BBIBOJABI IO pe3yiabTaTaM IPOBEIEHHOTO OIBITA,
HCCIICIOBAHMS, COCTABIIATH OTYET O MPOJICIAHHOMN padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIMIO PA3IMYHBIX BUAOB U
dbopM TmpencTaBICHHs, IMONIY4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JHTEpaTypa
XUMHUYECKOTO COJIEp KaHMsI, CIIpaBOYHbIE MOCOOUsI, pecypchl MHTepHETa), KpUTUYECKU OIIEHUBATh
IIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHE MPUMEHSITh PA3IUYHbIe METOJIbI M 3alpOChl NMPU MOHMCKE M O0TOOpe MHPOpMaAIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX /JIsi BBIMOJHEHUS Y4eOHBIX M MO3HABATEIbHBIX 3a]ad
OTIpPEeNIeIEHHOTO THIA, TPUOOPETEHHE OMbITa B OOJACTH HCIOIB30BaHUA WH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJCHHUE KyJIbTYpPOH aKTUBHOTO MCIIOJIb30BAHUS Pa3IUUYHbIX
MOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BEIOMPATh ONTUMAIBHYIO (pOpMy MpencTaBieHus] HHPOpMAITUN
U WUTIOCTPUPOBATH pelIaeMble 3a/1adll HECIOXKHBIMU CXEMaMH, JuarpaMMmaMu, APYyrumMu (popmamu
rpa@uKy U UX KOMOMHAIUSIMU;

YMEHHE HCIIOJIb30BaTh W AaHAJIM3MpPOBATh B Ipoliecce Y4eOHONM U HCCIel0BaTeNIbCKOU
JesTeIbHOCTH MH(MOPMALIMIO O BIUSHUHM MPOMBIIIJIEHHOCTH, CEIbCKOI0 X035ICTBa M TpaHCIOpTa Ha
COCTOSIHUE OKPYKAIOLIEH TPUPOIAHOU CPEIbI.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHUS 3aJ1aBaTh BOMPOCHI (B XOJ€ AUaora U (WJIn) AUCKYCCHH) TIO CYIIECTBY 0OCYKIaeMoit
TeMbI, (POPMYIHPOBATH CBOU MPETIOKEHUS OTHOCUTEIBHO BBITIOJHEHHS MPEAIOKEHHOM 3a1a4u;

YMEHHSI TPEJCTABIIATH MOJIYYEHHBIE PE3YJbTAThl I03HABATEIBHON NEATEIBHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; AEJIaTh IPE3CHTALMIO PE3YJIbTATOB BBIITOJHEHUS XUMHUYECKOIO dKCIIEpUMEHTA
(JtabopaTtopHOTO OIBITa, JTAOOPATOPHOW PaOOTHI MO HMCCIEAOBAHHIO CBOWCTB BEIIECTB, y4eOHOTO
MIPOEKTA);

yMEHHUSI y4eOHOro COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATENbHON W
HCCIIEI0BATENBCKON JEATEIbHOCTH IPU PELICHUH BO3HUKAIOIIUX MpoOJIeM Ha OCHOBE y4éTa O0IuX
MHTEPECOB U COIJIACOBAaHUS NO3MIMKM (0OCYXJIeHUS, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMBD»,
KOOpJUHAIIMSI COBMECTHBIX JACUCTBUM, ONpeaesieHue KPUTEPUEB MO OI[EHKE KayecTBa BBIITOJIHEHHOM
paloThI U ApyTHE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiCTBHSA:

YMEHHE CaMOCTOSITENIbHO ONPEAeNATh LeNu JeATeNbHOCTH, IUIAaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U IPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO JESTENbHOCTD, BEIOUpaTh Hanbosee
3¢ deKTUBHBIE CIIOCOOBI pelIeHus] YIeOHBIX U MO3HABATENBHBIX 33134, CAMOCTOSATEIBHO COCTABIIATh
UM KOPPEKTUPOBATH IMPEMJIOKECHHBIM aIrOPUTM JCUCTBUM IIPU BBIIOJIHECHUM 3aJaHUN C y4ETOM
MOJIyYE€HUs HOBBIX 3HAaHUM 00 u3ydyaeMbIX OOBEKTaX — BEIIEeCTBAX M pEaKIUsiX, OLEHUBAThH
COOTBETCTBHE IMOJIYYEHHOTO pe3ysbTara 3asBJICHHON IIeJIM, YMEHHUE HCII0JIb30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, IIpe/ijIaraéMble B YCIIOBUU 3aJaHH.

HNPEJIMETHBIE PE3YJIbTATHI



B cocraBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO O00S3aTENILHOTO  COJEpKaHus,

YCTAHOBJICHHOTO  JaHHOM  (enepanbHOl  paboueil  mporpamMMmoil, BBIIENSAIOT:  OCBOCHHBIC
00y4aroImuMHCs Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUH, crieruuyuecKue A MpeIMeTHOR
obnactn «XHUMHUSA», BUABI JEATEIBHOCTH IO IOJIYYEHHIO HOBOTO 3HAHUS, €ro HMHTEpIIpeTalyH,
IpeoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYaLUIX.

K xonmy oOydyenus B 8 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE IOJKHBI

OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XAMUYECKHUM 2JIEMEHT,
IIPOCTOE BEILLECTBO, CI0KHOE BEIECTBO, CMECH (OJHOPOAHASI U HEOIHOPOAHAS), BAJICHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAs U MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBasi 10151 XUMUYECKOT0 JIEMEHTA B COEJMHEHUH, MOJIIPHBII 00BEM, OKCH,
KHMCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIIbHOCTb, CTEIIEHb OKUCIICHHS, XUMUYECKas
peakiys, Kjaaccu(uKaus peaKkifii: peakiuyu COeANHEHHS, PEAKIIUU Pa3JIOKECHHUS, PEaKIIUH
3aMeIIeHus, peakui 0OMeHa, IK30- U SJHJO0TEPMUUYECKHUE PEAKLIUH, TEIUIOBON Y3PPEKT peakiuH,
AP0 aTOMa, SJICKTPOHHBIN CJI0M aToMa, aTOMHast OpOUTalb, PAJUyC aTOMa, XUMUYECKasi CBSI3b,
IIOJISIPHAS M HETIOJISIPHAsk KOBAJICHTHAS CBsI3b, MOHHAS CBSI3b, MOH, KATHOH, aHUOH, pacTBOD,
MaccoBast J10Ji BELIECTBa (MIPOLIEHTHAs! KOHIIEHTpAIUsl) B paCTBOPE;

WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATUN U IPUMEHSATH 3TU MOHITUSI IPU
OINMCAaHUU BELIECTB U UX MPEBPALLEHUN;

MCIOJIH30BATh XUMUYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS ()OPMYII BEIIECTB M YPaBHEHHHA
XUMHUYECKHUX PEaKLIN;

OIpeEIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEUHEHUSIX, CTETIEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX, IPUHAICKHOCTD BEIIECTB K OIPEIeIEHHOMY Kilaccy
coeiMHeHui 1o Gopmyam, BUJ XUMUUECKOM CBA3M (KOBAJIEHTHAS U MOHHAsS) B HEOPTaHMUECKUX
COEIMHEHUSX;

packpsiBath cMmblch [lepnonnueckoro 3akona J[. 1. MenzaeneeBa: 1eMOHCTpUPOBATh IOHUMaHHE
MIEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX ITOJIOKEHUS B
[Iepnonnueckoil cucTeme, 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, [IOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHMs, 3aKOHa ABOTaipo;

OINMCHIBATh U XapaKTepu30BaTh TabauuHyto popMy Ilepuonnyeckoit cucTeMbl XUMHUYECKUX
3JIEMEHTOB: pa3INyaTh MOHATUA «IJIaBHas noArpynna (A-rpynmna)» u «nodouHnas noarpymnmna (b-
rpymma)», Majble U O0NblINe Iepruo/ibl, COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCS B Ta0/IHIIE
«ITepnoanyeckas cucrema Xumuueckux 3yemMeHToB J1. 1. MenaeneeBay ¢ 4UCIOBBIMHU
XapaKTepUCTUKaMU CTPOEHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sapa, ol1iee
YHCJIO 2JIEKTPOHOB U PACHPEEIIEHNE UX 10 dJIEKTPOHHBIM CIIOSIM);

KJ1accu(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKUE BEIECTBA, XUMUYECKHUE PEAKLIUU
(10 YMCIly U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIUNIOBOMY 3P (DEKTY);
XapaKkTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX KJIACCOB,
MIOATBEP:K/1asl ONMCAHNE IPUMEPAMH MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOLINX
XUMHYECKUX PEAKIINI;

IIPOrHO3MPOBATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'O COCTABa,
BO3MOYXHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B pa3IUUHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO JOJIO
XUMHUYECKOT0 3JIeMeHTa 1o (GopMyJie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON pEaKInH;

IIPUMEHSTh OCHOBHBIE ONEPALIMH MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CUHTE3, CPABHCHHUE,
0000111eHre, CUCTEMATH3aIIHIO, KJIacCU()UKAIUIO, BHISIBICHUE IPUUMHHO-CIICACTBEHHBIX CBSA3CH
— J17151 U3yYEHUS CBOMCTB BEILIECTB M XUMUYECKUX PEAKIUI, €CTECTBEHHO-HAYyUHbIE METOIbI
MIO3HAHUs — HAOJI0AeHUE, U3MEPEHNE, MOJIETTMPOBAHUE, IKCIIEPUMEHT (peasIbHbIA U
MBICJICHHBIN );



ClIeZIOBATh MPaBHJIaM I10JIb30BAaHUS XUMHUYECKON TIOCYI0N U TaOOpaTOPHBIM 000pYAOBaHUEM, &
TaK)Ke paBujiaM OOpalleHus C BEIIeCTBAMHU B COOTBETCTBUH C MHCTPYKLUUSAMHU IO BBIITOJIHEHHUIO
71a00PATOPHBIX XUMUYECKHX OIBITOB IO MOJTYYEHHUIO U COOUPAHHIO Ta3000pa3HbIX BEUIECTB
(BoopoJia U KUCIOPO/a), MPUTOTOBIEHUIO PACTBOPOB C OMPEACIEHHON MAacCOBOM 10Jei
pacTBOPEHHOIO BELIECTBA, IJIAHUPOBATH U IPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacrno3HaBaHHUIO PaCTBOPOB IIETIOUYEH U KUCIOT C MOMOUIbI0 HHAUKATOPOB (JIAKMYC,
(dheHondTanenH, METHIIOPAHXK U JPYTHE).

K koniy o0y4enus B 9 kijiacce nmpeMeTHbIC Pe3yIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX IMOHATHI: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIA,
WOH, KaTUOH, aHUOH, ITPOCTOE BEUIECTBO, CJI0KHOE BEIIECTBO, BAJIECHTHOCT,
3JEKTPOOTPULATENBHOCTb, CTEIIEHb OKUCIICHUS], XUMUYECKAsl pEaKIUsl, XUMUUECKasl CBS3b,
TeTI0BOM 3(p(PeKT peakunu, MoJib, MOJISIPHBINA 00BEM, PACTBOP, SJCKTPOIUTHI, HEAIEKTPOIHTHI,
AJIEKTPOIMTUYECKAs JUCCOLUAIIHS, PEAKIIMU HOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOe
paBHOBecHe, 00paTHUMbIE 1 HEOOpATUMBbIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKLu, OKUCIUTENb, BOCCTAHOBUTEIb, OKMCIIEHUE U BOCCTAHOBJICHUE, AJIJIOTPONUS,
aM(pOTEpHOCTh, XMMHUYECKas CBA3b (KOBAJCHTHAsI, NOHHASI, METAININYECKas ), KpUCTAILIINYECKAs]
pelérka, Koppo3usi METaJIJIOB, CIUIABbI, CKOPOCTh XUMHUECKON peaKIUU, IPeIeIbHO
nonyctumas konueHTpauus [IJIK BemecTsa;
WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATUN U IPUMEHATH 3TU MOHITUSI IPU
ONMCAHUU BEUIECTB U UX MPEBPALICHU;
MCIOJIH30BATh XUMUYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS ()OPMYII BEIIECTB M YpaBHEHHHA
XUMUYECKUX PEAKIUH;
OIIpEEIIATh BAJIEHTHOCTb U CTEIIEHb OKUCIEHUSI XUMUYECKUX AJIEMEHTOB B COEAMHEHUSIX
Pa3IMYHOIO COCTaBa, IPUHAMJIEKHOCTD BELIECTB K ONPEIEIEHHOMY KIIACCy COEIMHEHUN 110
¢dbopmynaM, BUA XMMUYECKOH CBsI3U (KOBAJIEHTHAs, MOHHAs, METAJUIMYEeCKasi) B HEOPraHUUECKUX
COEIMHEHMSX, 3aps] HOHA 110 XUMUYECKOH (popMmyIie, xapakTep cpeibl B BOJAHBIX pacTBOpax
HEOPraHMYECKUX COECAMHEHUN, THUI KPUCTAININYECKON PEeIIETKH KOHKPETHOT'O BEIIECTBA;
packpsiBaTh cMbici [lepuonnueckoro 3akona . . MennaeneeBa u 1eMOHCTPUPOBATH €TI0
MIOHMMAaHHMeE: ONUCHIBATH U XapaKTepHU30BaTh TabmuuHyto Gopmy Ileproanueckoit cuctemMsbl
XUMHUYECKHX 3JIEMEHTOB: pa3nyaTh MOHATHUS «TJaBHas noarpymnmna (A-rpymnmna)» 1 «mobo4Has
noarpynna (b-rpynna)», maneie u 601bIIKME TEPUOBI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE
MMEIOTCS B IEPUOANYECKOM TaOIHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XMUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi]l si/ipa, o0lIee YUCIIO 3JIEKTPOHOB U paclpeielieHne UxX
T10 AJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COEeIMHEHUH B Mpezeniax MajiblX IepUOA0B U TJIaBHBIX MOJATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;
KJIacCU(UIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE PEeaKLIUU
(Mo uMCTy U COCTaBY y4acTBYIOIIMX B pEaKLUU BEIIECTB, MO TEIIIOBOMY 3 (exTy, o
M3MEHEHMIO CTeTeHEH OKUCIIEHUSI XUMUYECKUX JIEMEHTOB);
XapaKTEepPU30BaTh (OMHUCHIBATH) OOIIHE U CTIEIMPUISCKNE XMMUIECKHE CBOMCTBA MPOCTHIX U
CJIO’KHBIX BEILIECTB, MOATBEPKAAsl ONUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX U HIOHHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUI;
COCTaBJIATh YPaBHEHUS JIEKTPOIUTHUECKOHN IUCCOLMALIMN KUCIIOT, IEJI0UEl U COJIEH, OJIHbIE U
COKpaIléHHbIE YPaBHEHUS pEakIii HOHHOTO 0OMeHa, ypaBHEHHS PEaKLUi, TOATBEPKIAIOIINX
CYILIECTBOBAHUE M'€HETUYECKON CBSI3U MEXIY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;
PacKpbIBaTh CYIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI TIOCPEICTBOM COCTABICHUS
AIEKTPOHHOTO OajlaHca 3TUX peaKLuil;
IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOECHUS, BO3MOKHOCTH IPOTEKAHHUS
XUMHUYECKHUX MPEBPALLCHHUN B Pa3JIMYHBIX YCIOBHSIX;



BBIYHCIISATH OTHOCUTEIHHYIO MOJICKYISIPHYIO U MOJISIPHYIO MAcCChI BEIIECTB, MACCOBYIO JIOJTO
XHUMHAYECKOTO 3JIEMEHTA 10 OpPMYJIe COSAMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIHH;

coOJr0/1aTh MpaBUiia MOJIb30BAHUS XMMUYECKOHN TIOCY0M U TaO0OpaTOPHBIM 000pYyI0BaHUEM, a
TaK)Ke TpaBUiia OOPAICHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSMU IO BBITTOJIHEHUIO
1a60PATOPHBIX XUMUYECKHX OIBITOB IO IMOTYYCHHUIO B COOMPAHUIO Ta3000pa3HbIX BEUICCTB
(aMmMmaka M yrieKucioro rasa);

MIPOBOMTH PEAKIINH, MIOATBEPKAAFOIINE KAYECTBEHHBINA COCTAB PA3IMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OPOMHUI-, HOUA-, KapOoHAT-, pocdaT-, CHITUKAT-,
cynbdar-, TUIPOKCUI-UOHBI, KATHOHBI aMMOHUSI M HOHBI H3YYCHHBIX METAJLJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHHMUECKUX BEIICCTB;

MPUMEHSTh OCHOBHBIC OTIEPAIIUN MBICITUTEIBHOMN NESTEILHOCTH — aHAJM3  CUHTE3, CPaBHEHHE,
000011IeHIe, CUCTEMATH3AIINIO, BBISIBIICHUE IPUYMHHO-CIICICTBEHHBIX CBSI3CH — JUISl H3yYCHUS
CBOMCTB BEIIECTB M XUMUYICCKUX PEAKIUH, €CTECTBEHHO-HAYYHBIC METO/IbI IIO3HAHUS —
HaOJII0ICHNE, U3MEPEHUE, MOJICTIMPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopon. Ilonsitue o kucinorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BanreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa LHOK
» N P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/HIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [TOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubamorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX brbmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTe 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MHEIlCCOBaSI bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘-ICCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK
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«Ctpoenue aroma. XUMUYECKasI CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni buGnnorexa LIOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XVUMUYECKUE PEeaKIui B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmoreia LOK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. i Stk https://m.eds00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMUYECKHUE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHU4YeCcKoe bubmorexa LHOK
yAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
P https://m.eds00.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa HOK
P PeARHIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 ITousTHEe 0 KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
. 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COEZMHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edsoo0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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cUCTeEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YHEHUKA

Xumus. 8 knacce/I"abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A., AKIIMOHEPHOE OOIIECTBO
, I3marensctBo «IIpocBernieHue;
Xumus 8§ knace: yueonuk O.C.I'abpuensia.-3-¢ uzj., nepepad.-M.: poda, 2014.

METOAUYECKHUE MATEPHUAJIbI JJIA YUYUTEJA

L'abpuensam, O. C. Xumus. 8 kiacc: ydeOHUK 17151 00111e00pa3oBaTeNbHbIX Yupexkaeruii O.
C. I'abpuensn. -M.: Ipoda, 2007.

CbopHuk MaTepuaioB Mo peanu3aiuu GpereparbHOro KOMIIOHEHTa TOCYAapCTBEHHOTO
cTaHaapTa od1ero oopasoBanus B 001eo0pa3zoBaTeNIbHBIX yupekaeHusIX Bonrorpaackoi
obnactu -Bonrorpan: Yuutens, 2006.

T'abpuensn, O. C. Xumus. § Kiacc: KOHTPOJIbHBIE U MpoBepouHbie padoTsl O. C.
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET

MynbTuMeanitHbie 00pa30BaTeIbHBIE PECYPCHI.
http://www.chemnet.ru

[azeta «Xumus» u callT 11 yuntens «5 uay Ha ypok xumum» http://him.1september.ru.

Enunas xomteknus LIOP: Ipenmernas xomtekius «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHas OMOIMOTEKa YUeOHBIX MaTepHAJIOB 10 XMMHUH Ha mopraie Chemnet.
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