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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHBIX B ®I'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHIENLUU IpPenojaBaHus y4eOHOro mpeamera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[TporpamMa mo XumMuM Ja€T NpeACTaBICHUHE O MLesaX, oOmedl crpareruun oOydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYAIOIUXCA CPEACTBAMHM y4eOHOro IpeAMETa, YCTaHaBJIMBAET
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAe/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XUMUH, ONPEAEISAET KOIUUECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaroIuXcsl, ONpeaesieT BO3MOXKHOCTH IpeaMeTa uis
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMsI OCHOBHOM 00pa3zoBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YypOBHE LeNed H3ydyeHUs MpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIIbHOM
JEeSITeIbHOCTH 00YUaroIIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMS.

3HaHHE XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00ydarolerocs, ero
NPEICTaBICHUN O MAaTEPHATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
peuieHuss I00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTU4ecKoil, MUIIEBOM U 3KOJIOrMYecKor 6e30acHOCTH, MPOOIEM 3JpaBOOXPAHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYeT peanu3alii BO3MOXHOCTEM s camMopa3BUTHS U (OpMUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH,

3HAKOMHUT €O CHeUU(UKON HAaydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOTO
B3IJIsA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYarOLINXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOMIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B DKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHs B OOyYEHHH XUMHUHU O0ECIEUMBAIOTCS CIEUU(UKON COAep KaHUS
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIKUMUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XMMHUHU, OCHOB HEOPTaHWYECKOH XUMHH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUI OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHU c(OpMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona kK e€ m3ydeHuro. CopepiaHHe CKJIQJbIBAETCSI U3 CHUCTEMbI MOHITUH O XMMHYECKOM
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JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHIMITY MOCJIEI0BATEILHOTO PA3BUTHUS 3HAHWW HAa OCHOBE
TEOPETUYECKUX NPEACTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH ITOJIYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJIHOTO YpPOBHSA K JpPYromy,
BBITIONHSAST (YHKIIUM OOBSICHEHHUS W TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPAKTUYECKOTO IPUMEHEHUS U MOJTYUYCHUS U3y4aeMbIX BELIECTB.

OcBoeHHE MPOrpaMMBI MO XHUMHUHU CHOCOOCTBYET (HOPMHPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yduenue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW U3 paHee MW3YYCHHBIX YUEOHBIX MPEIAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Ki1ace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (popMHpOBaHUHU
CUCTEMBl XUMHUYECKHX 3HAHUM — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYIHBIX OOOOIICHWH MHUPOBO33PEHUYCCKOTO0 XapakTepa, S3bIKa HAyKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB M XUMUYECKHX PEaKIuil, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENbHBIX YMEHUH M UX NPUMEHEHUH B Yy4eOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEA0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUil OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKHU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oO0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NpUOOPENTH TaKue LIETH, KaK:

— (popMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PEUICHUN, CIMOCOOHON aJanTHpOBaThCS K
OBICTPO MEHSIONIUMCS YCIOBHSM KU3HU;

— HAaNpaBJICHHOCTh OOYyYEeHHS Ha CHUCTEMaTHYecKoe TMpHUOOIIeHHE O0O0yJarImuXcs K
CaMOCTOSITEJIbHOW ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IIO3HaHUS,
(GbOopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH;

— o0ecrnieueHre YCJIOBHM, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYUYAIOIIUMUCS OIbITa
Pa3HOOOPa3HOMN NEeATETbHOCTH, TMO3HAHUS M CaMOIIO3HAHMS, KJIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATh U OLICHHBAThH SIBICHHSI OKPYXKAIOIIETO MHUpPA, WCIONB3Ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3IyYCHUH XUMHUHU, MPUMEHATh HX TNpPU pElIeHUH MmpodieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHHWHA i BBIPAOOTKM JKOJOTHUYECKH IeJecoo0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXAIOMIEH MPUPOIHOMN
Cpenpl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOITIO M CAMOBOCITUTAHHUIO
HAa OCHOBE YCBOGHHS OOINEYEIOBEYECKMX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouiIs ¥ HANPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO1miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanmus, coctaisieT 136 gacos: B 8 kinacce — 68 yacos (2 gaca B Hejeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJICIIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

[MepBoHayajibHbIE XUMHYECKHE MOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. lTema u
BenlecTBa. Dusnueckue CBOWCTBA BeELIECTB. ArperatHoe cocrosiHue BemiecTB. [loHsTue o
MeTOJIaX MMo3HaHus B XUMUU. YucTeie BemecTBa U cMecu. CriocoObl pasielieHus cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE HJIeMEHThl. CHUMBOIIBI XHMHUYECKUX JIIEMEHTOB.
[IpocTsie U cllOKHBIE BelIecTBa. ATOMHO-MOJIEKYISIPHOE YUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 10J11 XUMHUYECKOI'0 DJIEMEHTA B COEMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA, MAacChl U
qrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacuérel mo ¢hopMynaM XUMHUYECKUX COCTUHEHHI.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCyaI0#, mpaBuwiaMu paboThl B jJabopatopuu U mpuéMamu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBAaHUEM, M3YYEHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt01eHne (pr3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIbJIA,
pacTHpaHue caxapa B CTyIKe, KMIIEHHE U KOHJAEHCAIUs BOJAbI) U XUMUYECKUX (TOpEHUE CBEYH,
IPOKaJIMBaHUE MEAHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) sIBIeHUH, HabIoaeHne
M ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aUMO/IEIICTBUE CEpHON KUCIOTHI C XJIOpUAOM Oapus, paznoxkeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
paszieneHnus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHON COJM, HaONIOJEHHE U ONHCaHHE
pe3y/bTaTOB MPOBENEHHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/aHUE
MoJIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiiue npeacTaBUTe M HEOPraHUYECKHUX BelEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopon — 31eMEHT M IIPOCTOE BELIECTBO.
Haxoxnenue kucnopona B npupoje, Gu3ndeckue U XUMHUYECKUEe CBOMCTBA (peakIi TOPEHus).
Oxcunpl. Ilpumenenue kucnopoga. CrocoObl TOMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
IpoMbIIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/Ia.



TennoBoit >(pdekT XUMHUYECKOW peakluh, TEPMOXUMHUYECKHE YpaBHEHHS, 5K30- U
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yrojib M MeETaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT M mnpocroe BemecTBo. HaxokaeHue BoxopoAa B IPUPOJE,
bu3HYeCKre U XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucioTer u comu.

Monsipablii 00BEM ra3oB. Pacuérel 0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacklennsie u
HEHACBIIICHHbIE PAacTBOpbl. PacTBOpUMOCTh BellecTB B Boje. MaccoBasi J0Js BEUIECTBAa B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poibp pacTBOpoB B NMPUPOAE M B KU3HU
yenoBeka. KpyroBopot Bojbsl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHennid. Oxcunel. Krnaccuduxarmuss OKCHAOB:
coneoOpa3yroline (OCHOBHBIEC, KHCIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKcHJI0B. PU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanusi. Knaccudukanuss OcHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkinatypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBAaHMM.

Kucnorsl. Knaccudukanus xkucinor. Homenknarypa kucinor. @u3nyueckue ¥ XUMHYECKUE
cBoiicTBa Kucaot. P akruBHoctu metawioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coneil. ®dusnueckue u xumudeckue coictBa coieil. [lonmyuenue
COJICH.

['eneTnueckas CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIMpeeNieHUue COJEp)KaHUsI KUCIOpOoJa B BO3AyXe, MOJIyYeHHE, COOMpaHue,
pacrno3HaBaHHE€ M HM3y4YEHUE CBOMCTB KUCIOPOJa, HAOIIOJEHUE B3aUMOJACHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS U IMpEKpalleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHCAHHE WX CBOMCTB, MOJy4YeHUE, COOMpaHue, paclio3HaBaHUE U
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3auMmojeicTBue Bogopoga ¢ okcugom wmeau (1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00pPa3IOB BEMIECTB KOJIMYECTBOM
1 Monb, uccaeaoBaHUE OCOOEHHOCTEW PAacCTBOPEHHUS BEIIECTB C PA3TMYHONW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM JoJiell pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUHBIX KJIACCOB,
HaOIO/IeHUE M3MEHEHUS OKPAaCKM WHAMKATOPOB B pAcTBOpax KHCIOT M IIeNoued, h3ydeHHe
B3auMmoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCTIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «BaxxHeunme
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauuecknii 3axoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC W IIEIOYHO3EMETbHBIE METAIIIBI, TAJIOTEHbBI, HHEPTHBIE Tas3hbl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.



[lepuonnueckuii 3akoH. llepmoamyeckas cucrtemMa xumuueckux isnemeHtoB . U.
MenneneeBa. Koporkonepuognas u JumMHHONEpHoaHas ¢opmbl llepnoaudeckoil cuUCTEMBI
xumuueckux siiemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3orombl. Onextponbl. CrpoeHue
ANIEKTPOHHBIX 000J04YeK aTOMOB NepBbIX 20 XUMUYECKUX A1eMeHTOB [lepuonnyeckoil cucTemsl
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOIO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB IO IPYIIIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HAyKu U npakTuku. Jl. 1. MenaeneeB — yu€HbIil U TpakIaHKH.

Xumuueckas CBSI3b. KoBanentnas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenb  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. lIpouecchbr
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit IKcnepumenn:

u3ydeHue oO0pas3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCHCTBHE THAPOKCH]IA
[IMHKA C pacTBOpPaMHU KUCIOT W IEJI0Yel, MPOBEACHHUE OIBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIBLHBIX PEAKIMM (rOpeHre, PEaKluy Pa3ioKeHHs], COSTUHEHN).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBS3€H MpHU U3YYEHUHU XUMUHU B 8 KJIACCe OCYILECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSTHH,
SABJISIFOLUIUXCSI CACTEMHBIMHU JIJIS1 OT/I€IIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTEe3a, TEOpUS, 3aKOH,
aHalM3,  CHUHTe3,  Kilaccu(UKalus,  MEePUOJUYHOCTh,  HAOMIOJIEHUE,  IKCIEPHUMEHT,
MOJIETUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaIuoOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUU 3apsij, BEIIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSIHHE BEIEeCTBa, ra3, (U3UYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHMs, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIBI, IOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BewecTBo M XMMHYECKasl peakuus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »saemeHToB J[. .
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, Kalus, KaIbLHUSA U UX COCAUHEHUN B COOTBETCTBUM C
IIOJIOKEHUEM DJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XUMHYECKOW CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUNA KPHUCTAUIMYECKOW PEMIETKH M BUJA XUMHUYECKOH
CBSI3U.



Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIMIECTB. XMUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jMUHBIM KjaccaM HEOPraHWYECKUX COEIUHEHMH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX PeaKkUil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYaCTBYIOUIMX B PEAKIUH BEUIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aropa). JK30- U
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUS.

[Tonsite o ckopocTH xumMudeckoil peakuuu. [lonarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstume o
karanuze. lloHarne o XxumuueckoM paBHOBecUU. DPakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pPEaKIMU U TI0JI0KEHNUE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENIBHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJICKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHUE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 37EKTPOIUTUUECKON AUCCOLMALMU. DJIEKTPOIUTHL U HEANEKTPOJauThl. KaTHoHBI,
aHUOHBI. MeXaHu3M JHCCOUMALMKM BEHIECTB C PA3NUYHBIMA BHJIAMH XHUMHYECKOWU CBSI3HU.
Crenenp auccoruanuu. CUIbHBIE U CIa0bIe AIEKTPOJIUTHI.

Peakumu moHHOro oOMeHa. YCIIOBHS NMPOTEKaHUS PEAKIMii MOHHOTO OOMEHa, TOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJEH B CBETE
IpEJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE pEaKIUU Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEIIAMHM KPUCTALUIMYECKUX PEIIETOK HEOPraHWYECKHX BELIECTB —
METaUIOB M HeMeTauioB (rpadura W anmasa), CIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
HCCJIEI0BAHUE 3aBUCUMOCTHM CKOPOCTM XHMHMUYECKOW PEAKUHUU OT BO3JEHUCTBHS Pa3IMYHBIX
(bakTOpOB, HCCIEI0BaHUE 3IEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpoOLEcca AUCCOLMALUN
KHUCJIOT, IIeNo4Ye W cosieidl (BO3MOMKHO HCIIOJIb30BAHME BHUIEO MAaTepUalIoB), IMpPOBEIEHUE
OMBITOB, WIIIOCTPUPYIOIIMX IMPHU3HAKU NMPOTEKaHMs peakiuil MOHHOTO oOMeHa (oOpa3zoBaHHE
OocaJKa, BblIelIeHWE ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuil (TOpeHHe, peakluu pas3iokKeHMs, COCAUHEHUS),
pacro3HaBaHWEe HEOPraHMYECKHX BEUIECTB C IOMOIIBIO KadyeCTBEHHBIX PEAKLUI Ha HOHBI,
pEIIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue U (U3MUecKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha IpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaM{, HEeMeTallaMu,
mienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyu€HHUE,
npuMeHenue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaxkHelme Xi1opuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OObmast xapakrepuctuka 31aeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3NYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOIHBIE MOAM(UKAIMU KHCIOpPOJa U cepbl. XUMHUYECKHE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphI Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
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(oOmme Kak TpEICTaBUTENA Kiacca KHUCIOT W crnenududeckue). XUMHYECKHE PpeaKIlu,
JeKallue B OCHOBE MPOMBIIIICHHOTO croco0a IMONydeHUs CepHOM KucioTsl. IIpumeHenue
cepHOi KucIOThl. COJM CePHOM KHCIOTHI, KAUeCTBEHHAS peakuus Ha cynb¢aT-uoH. Haxoxnenue
ceppl M €€ CcOoequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl
COCIMHEHUSMU Cepbl (KUCIOTHBIE O, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALICHHUS.

OO6mas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWE B HpUpoie, (U3UUecKue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUAK, ero (pu3n4eckue U XMMUYECKHe
CBOWCTBA, MoylyueHue u npuMmenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OOmIMEe Kak TpEeACTaBUTENs Kilacca KHCIOT U
cneuuduyeckne). Mcnoiap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHnii. XUMHUYeCKoe 3arpsi3HEHHE OKpY»Karollel Cpeibl COeMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBBl U BOAOEMOB). Docdop, anaoTponmHble MOAUPHUKALMH
docdopa, duznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u pochopnas kuciora,
du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAJIBHBIX YIOOPEHUI.

OO6mass xapakrepuctuka 3yeMeHTOoB |VA-rpynmnel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MO (UKALINM, PACIPOCTPAHEHHE B
npupoe, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yraepona, UX GpU3MYECKUe U XMMUYECKHE CBOMCTBA, JIefiCTBUE Ha JKUBbIE OPTaHU3MBI,
HOJIy4eHHE U MPUMEHEHHE. DKOJIOTHYEeCKHe MpoOiieMbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIoTe3a I100aJbHOr0 MOTEIUICHUs KiMMarta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
COJM, UX (PU3MUECKHUE M XUMHMYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-uMoHBL.  Vcmonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OpPraHMYECKHX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJIHMIEpPUH, YKCcycHas Kkuciorta). IlpuponHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX NepepabOTKU
(OeH3uH), UX pOJb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OGMOJIOTMYECKH BaXKHBIX BEILIECTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mpenacraBieHus o6 okxcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTPOUTENIbHBIE MaTepHalIbl: KepaMuKa, CTEKJIO, IIEMEeHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPHAIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEICHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUaAOB), O3HAKOMJIEHHE C 0OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE
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BHUJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyriauBaHMsS  caxapa TMOJ  JCHCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTHI, TIPOBEJICHHE KauyeCTBEHHOW peakiuy Ha Cyiab(paT-uOH M HaONIOJCHHE MpHU3HaKa e
INPOTEKaHUS, O3HAKOMJICHHE C (PM3MUYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMi a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3YYEHHE CBOMCTB aMMMaka, IMPOBEACHUE
KAYeCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U QocdarT-uOH U HU3YyYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPHUATIOB), U3y4YEHHE MOJENIeld KpPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aACOpPOIMU PACTBOPEHHBIX BEIISCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE
U M3y4YCHHE CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEICHHWE KAYEeCTBEHHBIX PEaKlUWii Ha KapOoHAT U
CHWJIMKAT-UOHbl W MW3Y4YEHHE [PU3HAKOB MX IIPOTEKAHMS, O3HAKOMJIEHME C MPOAYKLHUEH
CUJIMKATHOM MPOMBIIIIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3aJa4y Mo Teme «BaxHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/lIbl M MX COCIUHEHUS

OO0miass xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METa/lIOB Ha OCHOBAaHUU UX
nonoxkenus B [lepronnueckon cucreme Xxumuuyeckux emeHToB . 1. MenzaeneeBa u cTpoeHus
atoMoB. CTpoeHue MeTaioB. MeTalimueckas CBs3b M METAJNIMYECKas KpUCTaIndecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHu MeramioB. dusnueckue U XUMHUECKHE
cBoiicTBa MeTayioB. OO1mMe cnocoObl noiaydeHus MetayioB. IloHATHE O KOPpO3UK METAJUIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YYT'yH, AIOpaTIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[{eounble MeTaIIBL: TIOJIOKEHUE B Ileproanueckoi cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckue U XUMHUYECKUE
cBOMicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U THAPOKCU/IBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[[{erouHO3eMENBbHBIE METAJIBI MarHui M KalnbUui: MojoxeHue B llepuogmyeckon
cucreme xumuudeckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxO0XICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd W Kajbls. BaxkHeimme coennHeHus
KalblMs (OKCUI, THIPOKCHU, CONN). KECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHs.

Amomunuii: nonoxenue B Ilepmonnueckoid cucreme xumuueckux snemeHToB J[. WM.
MenneneeBa, CTpOeHHE aToMa, HaxoXKAeHUe B npupoje. dusndeckne U XMMUYECKHE CBOMCTBA
anmoMuHus. AM(poTepHbIe CBOMCTBAa OKCHIA U THJIPOKCUAA AIIFOMUHUS.

Kenezo: mnomoxenue B Ilepuonnueckoi cucrteMe Xumuyeckux osaementoB JI. W
MemnzeneeBa, CTpoeHHE aTomMa, HaxoKJIeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJTyYEHHeE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaNIOB U CIUIaBOB, UX (IU3NYECKMMU CBOWCTBAMH,
U3YYEHHUE PE3YJIbTaTOB KOPPO3UU METAJIOB (BO3MOXHO MCIIOJIB30BaHHE BHJIEOMATEPUATIOB),
0Cc00EHHOCTEH B3aMMOJICHCTBUS OKCHIA KAJIBIUS U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMaTEpHUAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpOIEcca TOPEHMs Keleza B
KHUCIoposie  (BO3MOXKHO — HCIIOJb30BaHHE  BUIEOMATEpUajoB), IMPU3HAKOB  IPOTEKaHUS
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KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHMs, Kajbllvs, aTIOMUHUS, ITUHKa, xene3a (I1) u xenmesa
(1), meau (1), HaGMIOIEHHE U OMKMCAHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THJIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMme «BakHEeWIe METaIJIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BemiectBa 1 maTepuaibl B MOBCEJHEBHOM JKMU3HM uYeloBeKa. bezomacHoe MCIoyib30BaHKe
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax U
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas J0MyCcTUMast KOHIIEHTPaIUs
Beriects, naiee — [1/IK). Pons XuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

U3ydeHrne o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPHUAIIBI).

Meosicnpeomemmnle ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMUHU B 9 Kilacce OCyIIeCTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK H MOHSTHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/AETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC IOHSTHS: HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOPHS,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUIHOCTh,  HAONIOJIEHUE,  DKCIICPHMEHT,
MOJICTTMPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOJIOTHS, MATCPHUAITHI.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYNa, DSIEKTPUYECKH 3apsi, MPOBOAHUKH, MOIYHPOBOJHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3UUYECKUE BEIUYUHBL,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3 b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6wocepa, dKocucTeMa, MUHEpATbHBIE YIOOpEHMS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yIbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO 00IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1€ 00Y4YEeHMsI XUMUHU B €IMHCTBE Y4eOHOM M BOCIIMTATEIbHON JIEATENHHOCTH B
COOTBETCTBUU €  TPAJAULIMOHHBIMU  POCCUMCKUMH  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMH U HOpPMaMH MOBEICHUS U
CHOCOOCTBYIOT MpOIIeccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3AIINN 00YJIarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXal0T T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALMi M PACIIMpPEHHUE ONBITAa ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOTO BOCTTUTAHUSI:
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[IECHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJCUI0, TOHMMaHMs 3HA4YCHHs XMMHUYECKOW HayKH B JKH3HU COBPEMEHHOIO OOIICCTBa,
CHOCOOHOCTH BIIAJIETh OCTOBEPHON HH(OpMAIUei 0 MepeOBhIX TOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIIMTAHUS:

IPE/ICTABICHNS O COLMAIBHBIX HOPMAax M MPaBUIAX MEKINYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE, =~ KOMMYHHMKATUBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIC3HOM,
y4eOHOMCCIIeIOBATENIbCKON, TBOPYECKOW M APYTMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HO COBMECTHOM JEATEIBHOCTH P BBIITOJHEHUN Y4EOHBIX, TTO3HABATENBHBIX 3a/1a4,
BBIIIOJJTHCHUH XUMHYECKHX JKCIIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOCKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TPOLIECCE TOW y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEICHHE M MOCTYIKH CBOMX TOBAapHIICH C MO3MUIMH HPABCTBEHHBIX H
IPABOBBIX HOPM € Y4ETOM OCO3HAHHS MOCJIEACTBUIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHPOBO33DEHUYECKHE  MPEACTABICHHUS O  BEHIECTBE W XUMHYECKOM  PEaKIHH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BHUTHS HAyKH W COCTABISIOIIME OCHOBY JIJIS
NOHUMAHMSI ~ CYIIHOCTM  HAY4YHOW KapTUHBI ~MHpa, MpPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOIBI, B3aUMOCBS3SIX YENIOBEKa C MPHUPOIHON CPEeIod, O posn
XMMHUH B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEIA;

NIO3HABATEIbHbIC MOTHBBI, HAINPABJICHHBIC HAa IOJYYCHHUE HOBBIX 3HAHUU IO XHUMUH,
HEOOXOaMMBbIE ISl OOBSICHEHUsS HAONIOJaeMbIX NPOLECCOB M SBICHHUH, IT03HABATEIHHOM,
MH()OPMAIIMOHHON U YUTATENILCKOW KYJIBTYPBI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSTEIILHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPaBOYHOH JINTEpPaTypOH, MOCTYMHBIMH TEXHHYECKHMHU CPEACTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepec K OOYyYEHMIO M TO3HaHHIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HAINpPaBJICHHOCTH U YPOBHS 00yYEHUs B JAajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPHI 310POBb:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3/I0pOBBI 00pa3 JKU3HH, OCO3HAHWE TIOCIEACTBHHA W HETPHATHE BPEIHBIX
OpUBbIUEK (YMOTpeOJeHUs] alKorojs, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOIIOAEHUS
npaBuJl 0E30MacHOCTH NpH OOpalieHHH C XUMHYECKHMH BEIECTBAMHU B OBITY M peajbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAaKTUIECKOMY M3YYEHUIO MPOdEeccHii M Tpyaa pa3IndHOro poja, YBaKEHUE K
TPyAy ¥ pe3ylbTaTaM TPYAOBOW JEATENPHOCTH, B TOM YHCIE€ Ha OCHOBE IPUMEHEHUS
OpeJIMETHBIX 3HAHWN 10 XUMHH, OCO3HAHHBIA BBHIOOP WHIUBHIYaTbHOW TPACKTOPUH
NPOJIOJDKEHHS O0pa30oBaHUSl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycrneumHoi npoecCuOHaIbHON AEATENIbHOCTH U
pa3BHUTHUS HEOOXOIMMBIX YMEHUI, TOTOBHOCTD aIalTHPOBATHCS B MPOPECCUOHATBHOM Cpeie;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTUYECKH I[eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emure,
OCHOBE €€ CyIIeCTBOBAHWs, MOHUMaHHE [EHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KH3HH,
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OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HaHUE IIEHHOCTH COOJIOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIeCTBAMH,
a TaK)Ke B CUTYalHsX, YTPOKAOIIKX 3JI0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, IMOJy4aeMble MPU HU3YUYEHUU XUMHH, JIS pELICHUs
3a71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHON CPENOH, ISl IMOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJbTYPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTHUYECKUX MPOOJIEM M MyTeH MX peIieHus
MOCPEACTBOM METOJOB XUMHH, IKOJIOTHUECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM B
M03HABATEJIbHOW, KOMMYHUKATUBHOM U COIMAJIbLHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3VJIBTATBI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC s (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHATHS (3aKOH, TEOPHSs, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMa,
MPOILIECC, IKCTIEPUMEHT U JAPYTOe.), KOTOPHIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
mpeaMeTax U MO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MIPEIICTABICHHUE O
IIEJIOCTHOW HAay4YHOW KapTHHE MHpa, ¥ YHUBEpCaJIbHbIC Y4cOHBIC NCHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHHUKATHBHbIC, PETYJISTHUBHBIE), KOTOpble o0OecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NEATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBepCaIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornveckue aelcTBUSA:

YMEHHSI MCIIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICII XMMHUYECKMX TOHSATHH  (BBIACIATH MX XapaKTepHbIE TMPU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSMH), UCIIOIB30BATh MOHATUS JJIsi OOBSICHEHUS
OTJEIbHBIX (AKTOB W SBJICHUMN, BHIOMpATh OCHOBAaHUS W KPUTEPHH IS KiacCU(UKAIIUU
XUMUYECKHUX BEUIECTB U XMMUYECKUX PEAKUUM, YCTaHABIMBATH IPUUMHHO-CIICICTBEHHBIE CBS3U
MEXy O0BEKTaMHU U3YyU€HUs, CTPOUTH JIOTUYECKUE PACCYKIeHUs (MHAYKTUBHEIC, IEAYKTUBHbIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHTHh B IMpollecce MO3HAHMs MOHATHS (IIPeIMETHhIE U MeTanmpeaMeTHbBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIIOJIb3yeMble B XUMHUHU, MPe0oOpPa3OBBHIBATH IIHPOKO
MpUMEHSEMbIE B XUMHUHM MOJICIIbHBIC MPEJCTABICHNUS — XUMHUUYECKHIN 3HAK (CHMBOJI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIBPHBIX 3a/a4, C Y4YETOM OTUX MOJENBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYUS B U3YyUaEMBbIX MPOIECCaX U SIBICHUSIX.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS.

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOIMPOCHI B KAaYECTBE MHCTPYMEHTA MO3HAHMSA, a
Tak)k€ B KayeCTBE OCHOBBI i1 (OPMHUPOBAHMUSI THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHHIA;

npuoOpeTeHne OMbITa MO TUIAHUPOBAHHUIO, OPTAaHU3AIMH W TMPOBEACHUIO YYCHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIIecca, CAMOCTOSTENILHO MTPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOIeNIaHHOMi paboTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAIHIO PA3THIHBIX BUOB
1 (hopM IpeICTaBICHNUS, TTOTYyYaeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIMTEpATypa
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XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIe TmocoOus, pecypchl MHTepHeTa), KpPUTUYECKH
OLIGHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHSTh pa3IMYHbIe METOBI U 3alPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HUCIOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
uH(pOpMallUl U WUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXKHBIMU CXEMaMH, AUarpaMMaMu,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHUE HCMOIb30BaTh M AHATU3UPOBATh B Mpolecce y4yeOHOM M HCCIIeN0BaTeNbCKON
NEeSITeIbHOCTH HH(POPMAIIHMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHCTBA U TPAHCTIOPTa
Ha COCTOSIHHE OKPY’KaIOLIeH MPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe JelcTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe auanora u (Wiu) AUCKYCCUU) IO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOIHEHUS
peJIOKEHHON 3a1a4H;

YMEHHUsI PEACTABIATH MOMy4YEeHHBIE PE3yIbTaThl IO3HABATEIHHON JAESATEILHOCTH B YCTHBIX
U THCHPMEHHBIX TEKCTaX; [eNlaTh MPE3CHTAUI0 PEe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IMO3HABATEIHHON U
HCCJIEIOBATENILCKOM NIeATENbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa
o0LIMX MHTEPECOB U COTNIaCOBaHMS MO3UIMI (0OCYyKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JCUCTBUIA, ONpeielieHHe KPUTEPHUEB MO OI[CHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

Pery1siTuBHBIE yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIFHO OTPEACIATh e NesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATENLHOCTH, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOObI pemleHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AJITOPUTM JEWCTBUM INpU
BBIIMOJIHEHUH 33aHUN C y4€TOM MOJyYyeHHMs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsiX, OLIEHUBATh COOTBETCTBHUE MOJIYUEHHOTO pe3ysbTara 3asBICHHOM LieNH,
yYMEHHUE UCIOIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCIIOBUH 3a/laHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pe3yabTATOB IO OCBOCHUIO 00S3aTEIBHOTO COJEPKAHUSA,
YCTaHOBJICHHOTO JIaHHOW (enepaibHONM paboyelt MIporpaMMmoid, BBIJCISIIOT: OCBOCHHBIC
0o0ydJaronuMucs Hay4YHble 3HAHUS, YMEHHS M CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBl JEATEIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHUS, €r0
UHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIYCOHBIX U HOBBIX CUTYaI[UsX.
K koniy oOydeHus B 8 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpakaTb CHOPMHUPOBAHHOCTH y OOYUAOIIUXCSI YMEHHI:
® pPACKPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSATHUN: aTOM, MOJEKYJa, XUMUYECKUI
AJIEMEHT, MPOCTO€ BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOPOJHAS U
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HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAas aTOMHAas M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MaccoBas JOJS XHUMHUYECKOIro
JJIEMEHTAa B COCIMHEHHH, MOJSIPHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIIATEIHLHOCTh, CTETICHb OKUCIICHHSI, XUMHYECKasl PEakius, Kiaccuuraus
peaKklMii: peakliui COCIUHECHUS, PEAKLIUU PA3JIOKEHUS, PEAKIIUU 3aMEIICHUS, PEaKIIUU
o0MeHa, HK30- U SHAOTEPMUUYECKUE PEAKIUH, TEIUIOBOM 2P eKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CIION aroma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHAs KOBAJICHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHLIEHTPALIKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MOHSTHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHU;

UCIIOJIb30BAaTh XHMHUYECKYI) CHMBOJHUKY [UISI COCTaBJICHHS (OpMyYn BeEIIeCTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

OTIPE/ICNIATh BAJICHTHOCTh aTOMOB JJICMEHTOB B OWHAPHBIX COCAMHCHHSX, CTEIEHBb
OKHUCJICHHUS JJICMCHTOB B OWHApHBIX COCIWHEHUSX, MPHHAJICKHOCTh BEHIECTB K
onpeAenéHHOMY Kiaccy COeAMHeHW 1o QopmyrnaMm, BHI XUMHUYECKOW CBS3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

packpeiBaTh cmbica llepuoanmueckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE TEPHOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nonoxkenus B Ilepumonmuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHa ABOTaJipo;

OMKCHIBATh M XapakTepu3oBaTh TaOmm4Hyo (opmy I[leprogudeckoii CUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«moboynass mnoxarpynna (b-rpymma)», maneie ¥ OONbIIME TEPUOMABI, COOTHOCUTH
o0o3HavYeHHsi, KOTOpble UMeroTcs B Tabnuue «lleproguueckas cucteMa XUMHUYECKHX
sanemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0Illee 4YHUCIO JJIEKTPOHOB U
pacnpeneneHre ux 1o 3JIeKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA, XMMUUECKUE
peakiuu (M0 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEILIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIHME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAHWE [pUMEpaMH  MOJIEKYJSPHBIX  YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHUECKUX MPEBPALICHUIN B Pa3IUYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dJIEMEHTa o (opMylie COeIMHEHHsI, MAaCCOBYIO JIONIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIuu;

MPUMEHSATh OCHOBHBIE OTIEPAIMH MBICIUTEIBLHON JESITEIIBHOCTH — aHAW3 U CHUHTE3,
cpaBHEeHHE, 0000IIeHNE, CHUCTEMATH3aIUI0, KIAaCCH(PUKAIINIO, BBISBICHHE MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€H — JJIi M3Y4YEHHsS] CBOWCTB BEILIECTB M XMMHYECKUX PEaKIIUi,
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€CTECTBEHHO-Hay4YHbIE = METOAbl  TO3HaHWs  —  HaAONmIOJAeHWe,  H3MEpeHHue,
MO/ICJIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICJICHHBIN);

CleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYyIOH M J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
U coOMpaHuIo ra3o00pa3HBIX BEHIECTB (BOJOPOJA U KHCIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIbIO MHIMKATOPOB (JIakMycC, peHoadTalenH, METUIIOPAHK U Jpyrue).

K konny oOydenus B 9 kjacce IpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XUMUYECKHUX TMOHATHA: XUMUYECKUU DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHL,
HEDJIEKTPOIIUTHI, DJIEKTPOJIUTHYECKAsT JUCCOLMAIMUS, pEeaKklUWd HOHHOrO OOMEeHa,
KaTtaqu3aTop, XHWMHUYECKOE pPaBHOBECHE, OOpaTuMble W HEOoOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIMU,  OKHCIHUTENb,  BOCCTAHOBUTEID,
OKHCJICHHEC ¥ BOCCTAHOBJICHHE, aJIOTPOINHS, aM(OTEPHOCTh, XUMHUYECKAs CBS3h
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass pemeTka, KOppo3us
METaJVIOB, CIUIABBl, CKOPOCTb XUMHUYECKOM pEeaKlUH, MPEeAebHO JO0NyCTUMAas
koHneHnTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUW W TPUMEHSATH 3TH
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [IJISi COCTaBJCHHS (OPMYT BEIIECTB U
YPAaBHEHUN XUMMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCMHEHUSAX PA3JIMYHOrO0 COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCIMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIMHEHUSIX, 3apsii HOHA IO XHWMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbica llepuognyeckoro 3akona [[. . MenaeneeBa U 1€eMOHCTPUPOBATH
€ro MOHMMAaHHUE: OMUCKHIBATh U XapakTepu30BaTh TabmuuHyo dopmy llepuonnueckoi
CUCTEMBbl XHMHUYECKHX OJIIEMEHTOB: pa3NnyaTh MOHATUS «rJIaBHas moarpymnma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», mameie U OGoONbIINE MEPUOJIBI,
COOTHOCUTh O0O3HAuUEHHS, KOTOpble HMEIOTCA B TNEPUOAUYECKONW Tabiuie, ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIO0AM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHUH CBOMCTB DJJEMEHTOB M HX
COCTMHEHUH B Tpejesiax MajbIX MEPUOAO0B M TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;
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KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEILIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENEeHEH OKUCICHHSI XUMUYECKIX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(UuYecKkrue XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasi OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKOM AUCCOUMALMU KUCIIOT, IIEI0UYEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKlMii HOHHOrO0 OOMEHa, YpaBHEHUS PeaKIIUid,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHME TE€HETHYECKOW CBS3M MEXIY BeElIeCTBAaMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT UX CTPOEHHS, BO3ZMOXXHOCTHU
POTEKaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSAX;

BBIUNCIISITH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMUMHUYECKOT0 3JIEMEHTA 0 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKlty;

coOyoaTh MpaBWa TIIOJI30BAaHUS XMMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
00OpyIOBaHMEM, a TaK)Ke MpaBHUja OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBHU C
MHCTPYKUHUSMU 1O BBIIOJHEHUIO JIaOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO
¥ COOMpPaHHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKUCIIOTO ras3a);

[IPOBOAMTH PEAKLMU, MOATBEPHKAAIOIINE KAUECTBEHHBIN COCTAaB PAa3JIMYHBIX BELIECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPUA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Ccynb(aT-, THAPOKCHUA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTraHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhio, BBIABJIEHUE MPUUYMHHO-CIIEACTBEHHbIX
CBA3EM — JUI1 M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWS — HaAOJIOJAEHUE, U3MEpEeHue, MOJCIUPOBaHHE,
HKCIEPUMEHT (peasbHbI U MBICJICHHBIH).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
Ne HaumenoBaHue pa3jiesioB U KosmyecTBo yacos dyeKkTpoHHbIe (LM pPOBbLIE)
n/n TeM NMPOrpaMMbl Bceero KoHTpoJbHbIe IIpakTnyeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Pasznea 1. [lepBoHayaibHbIe XUMUYECKHE TOHATHUSA
XuMmHusi — BakHas 00JacTh
11 €CTECTBO3HAHMA U 5 2 bubnnoreka IIOK
MPAKTUYECKON  JCSATEILHOCTU https://m.edso0.ru/7f41837c
YeJioBeKa
19 BemectBa u XHUMHUYECKHE 15 1 bubmnoreka IIOK
peakuuu https://m.edso0.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopon. Ilonsarue 5 bubmuoreka [JOK
00 oxcuaax https://m.edsoo.ru/7f41837c
99 Bonopoa. Ilonstue o kucnorax 8 1 bu6mmoteka [IOK
U COJAX https://m.edso0.ru/7f41837c
53 Bogna. PactBopsl. Ilonsarue o0 5 1 1 bubmmoreka [JOK
OCHOBaHHMSIX https://m.edso0.ru/7f41837c
54 OcHOBHBIC KJ1aCChI 1 1 1 bu6nuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c
Hroro mo pazueny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB /[. . MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€akKIuu

3.1 [lepuoanueckuit  3akOH U 7

bu6nuoreka [IOK
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https://m.edsoo.ru/7f41837c

[Iepnonnueckas cucrema
XHUMUYECKHX 3jiemeHToB J[. U.

MenneneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

Xumuueckas CBSI3b. Bu6 10K
nonnoTexa
2 - 2
3 ORHCIHTENEHO 8 https://m.eds00.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKLIUU
bubmuorexa [JOK
n 1
TOTO HO pasicily > https://m.edso00.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa HOK
p P https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
[MPOI'PAMME
9 KUIACC
KounuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m (uu¢posbie)
MPOrpaMMbl Konrtpoabnbsie IIpakrnueckue
Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypesr
Pa3pnen 1. BemecTBo 1 XMMHU4YeCKHE PeaKIUH
11 [loBropenne u  yriyOneHue  3HAHUHN 5 1 bu6mmoreka [JOK
' OCHOBHBIX Pa3/eyioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XHUMHYECKHUX 4 bubnuotexa [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DIEKTPONUTHYECKAS JUCCOIHAIUS. 8 1 1 bubnmoreka [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17

Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS
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51 OOmass ~ XapakTepUCTUKa  XUMHUYECKHX 4 bubnmoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorens: https://m.edsoo.ru/7f41a636
Oo6mas XapaKkTepUCTHKA XUMUUYECKUX
2.2 Z-)JICHI;GHTOB i)/IA-p mel. Cepa u €8 6 bubnmnorexa LIOK
' fpymist.— L€p https://m.eds00.ru/7f41a636
COEUHEHUS
O6uas XapaKTePUCTHKA XUMHUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, pocdop u ux 7 bubmorexa LHOK
' PYHTIBL ’ p https://m.edso0o.ru/7f41a636
COEUHEHUS
OOmas XapaKTEPUCTUKA XUMHAYECKUX
24 BHeHI\ieHTOB 1TVA-? MBI VYriaepo u 8 bubmorexa LOK
' . PYHTIEL PO https://m.edso0o.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Hroro mo pazueny 25
Paszngen 3. Merasliibl M X COeIHHEHHS
. bubmuoteka [JOK
31 Obmwe cBoiicTBa MeTaIOB 4 https://m.edsoo.ru/7f41a636
N bubmuorexa [JOK
3.2 BaxkHelme MeTamisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no paszneny 20
Pasznea 4. Xumus 1 OKpysKammas cpeaa
4.1 BerrecTBa 1 MaTepualinl B )KU3HU YEJIOBEKA 3 bubnnorexa LIOK
' B p https://m.eds00.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMst 3 bubnnorexa LOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumuu. Posib XxumMuu B )KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuna
3 paboTel B JabopaTopud M MPUEMBI 1 bubnnoreka [JOK
oOparieHus c 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yucteie BemiectBa u cMecu. CriocoObl bu6mmoreka [IOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne
5) «Paznenenne cmeceir (Ha mpuMepe 1 bubmorexa HOK
a N pHMep https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmorexa [IOK
A 1
6 TOMBT H MOJCKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMHUECKHE AJIEMEHTHI. 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [JOK
YAp I https://m.edsoo0.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 Xumudeckass ¢opmyna. BameHTHOCTh https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OtHocuTeNnbHAs aToMHas macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas JIOJIs XHMHYECKOIO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuecTBo BEILIECTBA. Mouis. bubnuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3nYeCKue W XUMHUYECKHUE SIBJICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3sHaku © yclnoOBHUS NIPOTEKAHUSA bubmuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Beruucnenuss  KoaumdecTBa,  MaccChl
17 BEIIECTBA M0 YPABHEHUSIM XMMHYECKUX bubmorexa HOK
o . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XUMHYECKUX peaKIuit
18 (coe I/IH(I;HI/ISIH a3nIc)>>Ke:I/Is[ bubmorexa [JOK
A : P : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JloMOHOCOB —  YyYéHBIN-
19 SHIUKJIONETUCT O0600meHne u bubmorexa LHOK
H AT, . H https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 Kontponbaast pab6ora Nel mo Teme bubnnoreka [JOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nyx — cmecp razoB. CocraB bubnmoreka [JOK
Bo3ayxa. Kucmopong — »siemMeHT U https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMHUYECKHE CBOMCTBa

22 Kuciaopoaa  (peakuuu  OKHCICHHS bubmmorexa LIOK
PO peaxtl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CrocoObl  TONMy4YeHUsT KHUCJIOpoJia B
23 J1a00opaTOpu M IPOMBIINLICHHOCTH bubmorexa [JOK
PaTop P ) https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
Tennooi s dexr XUMHUYECKON
peakuuu, MHOHSATHE 0 bu6mmoreka [IOK
24
TEPMOXHUMHUYECKOM YPaBHEHUHU, IK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TommmBo (HE(TS, 0JIb WU METaH).
25 3ar ;13HeHI/I(e ?;03 y;: CITIOCOOBI erz) bubmorexa [JOK
p AyXd, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTnueckast pabora Ne 3 mo Teme
26 «[lonydeHne u coOMpaHHE KUCIOpOaA bubmorexa HOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bomopon — »sneMeHT W mpocrtoe bu6mmoreka [JOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 ®Ou3nuecKkue M XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHe 0 KHCIOTaX U COJIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrocoObl  TIONTy4eHHsS BOAOpPO/AAa B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckast pabora Ne 4 mo Tteme
bubmuorexa [JOK
31 «Ilonydyenne u cobupanue BOIOPOA,

WU3yYE€HHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42

22



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

Momsipublii  00b€M  ra3oB.  3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Boruncienus  00béMa,  KOJIMYECTBa
33 BElleCTBA Traza IO €ro M3BECTHOM bubmmorexa [JOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Boruncnenuss 00bEMOB  razoB 1O
34 ABHEHUIO PEaKIMH HAa OCHOBE 3aKOHA bubmmorexa [JOK
yp . peakt N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®usznueckue W XMMHUUYECKHE CBOMCTBA bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonstue 00 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopurens. Hackienasie
37 u HIGL:HaCI)I peHHI)I: aCTBOPBI ML:CCOBaSI bubmmorexa [JOK
5 p PEL https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
[Ipaktuyeckas pabora Ne 5 mo Tteme
38 «I[Ipurorosnenune pacTBOpOB c bubnuoreka [IOK
ONPEAEIEHHON MacCOBOM Josen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrponsHas pabora Ne2 mo Tteme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl:  cocTaB,  Kiaccudukanus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHne M XHMMHYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEpHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHsI: COCTaB, KIacCHU(pUKALUS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [lonyueHne M XHMMHUYECKHE CBOWCTBA bubmumoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotel: cocraB, kiaccupukamnms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyyenue u XUMHUYECKHE CBOWCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Comm cpeHue): HOMGCHKJIATYpa,
46 CHOCO6BI( pnon e)HI/I}I XI/IMI/I‘IeC}II(pI/Ie bubmorexa [TOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckast padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 MO0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTnveckasi CBsI3b MEXKIY KJIacCaMU bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0001IeHrE U CHCTEMATH3AIMS SHAHNUH
B t https://m.edsoo.ru/00ad9ch2
KonrponbsHas pabora Ne3 mo Tteme
50 "OCcHOBHBIE KJIacChl HEOPraHHYECKHX bubmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[lepBpie  MOMBITKH  KIAcCUPUKALIUN
51 XUMHYECKHX 3yeMeHToB. IloHsatne o bubmmorexa [TOK
' https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH 51
52 Ilepuoauueckass cUCTEMa XHMHYECKHX bubmmorexa [TOK
PHO https://m.edsoo.ru/00ada52¢c
anemenToB JI. 1. Menaeneera
bubanoreka [JOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenue aromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

94
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHne SJICKTPOHHBIX  000JI0YEK
N bu6mmoreka [IOK
95 aToMOB 3neMeHTOB Ilepuoauueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuka XUMHUYECKOT0
56 JJIEeMEHTa M0 €ro IMOJIOKEHHIO B bubnnoreka [JOK
[Tepuonnueckoin  cucreme . . https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproandeckoro 3akoHa Ass
57 pa3Butus Hayku U npaktuku. . W. bubnnoreka [JOK
MengeneeB — yu€HbIM, negaror M https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
PesepBHbIit ok. OO6oOmenue wu
58 CI/ICTIG::)MaTI/ISa 1?1151:1) 3HaHIIJ/IlI7I / bubmmorexa [OK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KontponbHast pabora Ned mo Tteme
59 «Ctpoenne aToMa. XUMHUYECKasl CBSI3b) bubmmorexa [OK
P y ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
DNeKTPOOTPUIIATETLHOCTh aTOMOB bubnmoreka [JOK
60
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
1 n
6 OFHA XUMHHCCKaT CBAD https://m.edsoo.ru/00adac34
62 KoBaneHTtHas mnossipHas XUMHYECKas bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenoasipHas XMUMHYECKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCICHUS bu6mmoreka [IOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
1
66 OxucauTeNny 1 BOCCTAHOBUTEIU httos://m.edsoo.ru/00adb076
PesepBHbIit ok. OO0oOmenne wu
P P . Hl bubnmoreka [JOK
67 CHUCTEMAaTH3alisl 3HAHUK 10 TeMe 1
https://m.edso00.ru/00ad9ch2
«CtpoeHue aroma. XUMHUYECKasI CBS3b
68 PesepBubiit  ypok. OO6oOmienne u 1 bubnuoreka [IOK
cucTeMaTH3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 5 4
[MPOT'PAMME
9 KJIACC
Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoka Konrpoabnbie IIpakrunyeckue uudpoBbIe
n/n Bceero H3Y4YeHH S
padoThbI padoThbI o0pa3oBaTe/bHbIE
pecypcsbl
[Tepnoanueckuit 3aKOH.

1 ITepnonnueckas cucreMa 1 bubnnoreka [JOK
XUMH4eckux  snementoB [, . https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHYECKHUX DJICMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Knaccupukanus u HOMEHKIATypa 1 bubnmnoreka [JOK
HEOPTraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XUMHYECKOH CBSI3M M THIIBI 1 bu6mmoreka [IOK
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KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/00adbac6

Kontponbnas pabora Nel mo Tteme

5) «[loBTOpeHue u yrimyOieHue 3HaAHHUN
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccudukanmst XUMHUYECKUX bubnmoreka [JOK
peaKkuii Mo pa3IMYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbch0
[IonATHE O CKOpPOCTHM XMMHYECKOU

7 eakiuu. [loHSTHE O TOMOIE€HHBIX U bubmorexa [TOK
p ’ https://m.edso00.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[TonaTHE O XUMUUECKOM PaBHOBECHH.

8 @akTOphl, BIUAIOIIKE HAa CKOPOCTbH bubnnorexa [HOK
XAMHYECKOM PEAKIMU U TOJO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHSI

9 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus AIEKTPOIUTUYECKON

10 muccormard. CHIIBHBIE U clIa0bIe bubmorexa [IOK

' https://m.edso00.ru/00adcd68
3JIEKTPOJIUTHI

11 Honnrle ypaBHEHUS peaKIIni bubmmorexa [TOK

P p https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBAa KHCIOT H
12 OCHOBaHHUII B CBETE€ MPEICTABIEHUN bubmmorexa [TOK
Up https://m.edsoo.ru/00add5d8
00 DIIEKTPOIIUTUIECKON JUCCOITUAITUN
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 [IpEeACTaBIIEHAI 00 bubmmorexa [TOK
p . https://m.edso0.ru/00add8b2
ANEKTPOJIUTUYECKON AUCCOLMALIIHI
. bubnuoreka IIOK
14 [TonsiTe o rumponU3e comneit 1

https://m.edsoo.ru/00add9d4
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O000meHue Y CHUCTEMAaTU3aLUs

bubmuoreka [JOK

15
3HAHWI https://m.edsoo.ru/00addd12
[Ipaktnyeckass  pabora  Ne 1.
16 «Pemenue DKCIIEPUMEHTAIBHBIX bubmorexa LOK
P https://m.edsoo.ru/00addbfa
3amau»
Kontponbnas pabora Ne2 mo Tteme
17 «IJIEKTPOIIUTHYECKAS HTUCCOIUAIINI bubmnorexa [IOK
p a HHATHA. https://m.edsoo.ru/00addec0
XVWMUYECKUE PEAKIIUU B PACTBOPAX)»
OO0mast xapakTEPUCTHUKA TaJIOTEHOB.
18 XI/II;IlI/IquKIfe CB(r;ﬁCTBa Ha IIpHUMEPE bubmorexa [TOK
pHUMEp https://m.edsoo.ru/00addfe2
xJjopa
XmopoBogopoa. ConsiHas KHCIIOTA,
19 XUMHYECKHE CBOKMCTBA, MOIyYEHUE bubmorexa [TOK
i yd ’ https://m.edsoo.ru/00ade104
pUMEHEHUE
[IpakTnueckas pabora Ne 2 mo Teme
20 «[Tomyyenne  COJTHOM  KHUCJIOTBI bubmorexa LOK
YA . ’ https://m.edsoo.ru/00ade348
u3y4deHue e€ CBONCTB»
Brruncienus o YpaBHEHUSAM
21 XUMHYECKHX PEaKIMi, eclii OJOUH U3 bubmorexa LOK
peaitHi, g https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO0mass XapakTepuCTHKa 3JIEMEHTOB bubnmuotexa [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AIOTponHbIE MOAM(PHUKAIUU CEPBHI.
93 Haxoxnenue cepbl U €€ COCIMHEHUN bubnnoreka [JOK
B Ipupoje. XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopon, CTpPOCHHUE, bubnnoreka [HOK

busnyeckue 1 XuMUYECKHe CBONCTBA

https://m.edsoo.ru/00ade802
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Oxcunpl  ceppl. CepHas  KHUCIIOTa,

bubmuoreka [JOK

25 H3MYECKUE U XUMUYECKHE CBOMCTBA,
b https://m.edsoo.ru/00adea28
MpUMEHEHUE
XHUMHUYECKUE PpEeaKIuu, JIeKalue B
OCHOBE TIPOMBIIIIEHHOTO Crocoba
HOJIyYEHUs CEepHOH KHCIIOTBI. bubmumoreka [IOK

26
XuMuueckoe 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollel cpenbl COeAMHEHUSIMU
cepbl

97 BeruuciieHne MaccoBOM J10JIM BBIXOJ1a bu6mmoreka [IOK
IIPOJIYKTa PEaKLUH https://m.edsoo.ru/00adec8a
OO0mass xapakTepuUCTHKa 3JEMEHTOB

28 VA-rpymrsbl. A30T, pacpOoCTpaHEHUE bubnnoreka [JOK
B IIpUPO/IE, ¢duznueckue 51 https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AMMHak,  €ro W3UYECKUE U

29 . (ba S — bu6mmoreka [JOK
XMMHUYECKHE CBOWCTBA,

ya https://m.edso0o.ru/00adf004
MIPUMEHEHUE
[TpakTuueckass pabora Ne 3 mo teme

30 3 P ero bu6mmoreka [IOK

«Ilonyuenne amMmmuaka, U3yuyeHue
. i ya https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KuCIOTa, e€ (u3nyeckue u bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHMEe HUTPATOB U COJICH
aMMOHHUSI B Ka4eCTBE MHHEPAIbHBIX

. P bubnuotexa [JOK

32 yIoOpeHui. XUMHUYECKOE

3arps3HEHUE OKpYXKAIoMIeH  Cpemsl
COCIMHEHUSIMH a30Ta

https://m.edsoo.ru/00adf518
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®ochop. Oxcun docdhopa (V) u

bubmuoreka [JOK
33 ochopHas KHCIIOTa, (DU3UUECKUE H
ocdop o ¢ https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, IMOJTyYEHUE
Hcnons3oBanue ¢docharos B
34 KaueCcTBE MHUHEPATbHBIX YIOOPCHHIA. bubnmoreka [JOK
3arpsi3HEHUE  MPUPOJHON  Cpelbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, acIIpOCTpaHECHUE B
35 pu I()) e @HSEHCCEI/IG EXI/IMI/I‘I@CKI/IC bubmorexa HOK
PHPOAS, https://m.edso0o.ru/00adfd9c
CBOMCTBa
Oxkcunsl yriaepoaa, ux Quandeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYeCcKue npo0JieMbl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHOM yriepoaa (1V)
37 VYronpHas KUCIIOTa U €€ COTn bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTnyeckas pabora Ne 4 mo Teme
"IlonydyeHne  yriaekuciaoro  rasa. bubnuoreka [IOK
38
KauecTBennas peakuus Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHBIE TTOHSATHUS 00
39 OpPraHMYeCKHX BelIecTBaX Kak o bubmorexa HOK
P H https://m.edso0.ru/00ae054e
COCTMHEHUSX YTIIepoaa
40 Kpemuuii u ero coeiuHeHus bubmorexa HOK
P s https://m.edso0.ru/00ae080a
[Ipaktudeckas padora Ne 5. Pemenue
bubmuorexa [JOK
41 DKCIICPUMEHTANIBHBIX 3a1a4 II0 TEME

«Baxkgelime HeMeTalIbl U HUX

https://m.edso0.ru/00ae0bf2
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COCOAUHCHUA

Kontponbhaas pabora Ne3 mo Tteme

42 «Baxuennine HeMeTalIbl ©U = HUX bubmorexa LHOK
https://m.edsoo.ru/00ae0el8
COEIMHEHNS
OO0mas xapakTeprucTUKa XUMHYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannudeckas CBSI3b u bubmuoreka [JOK
MeTajuInYecKast KpUCTAJUIMYECKas https://m.edsoo.ru/00ae103e
pemérka.  DuU3MYECKHE  CBOWMCTBA
METAJIOB
XHUMHUYECKHE CBOWCTBA METAILIOB.

44 DIIEKTPOXUMUYECKUI s bubmmorexa [IOK

p . P https://m.edsoo0.ru/00ae1156
HANPSDKEHUH METAJIOB
Oo6ume CHoCco0BI MOJTy4YEeHUs
MeTamioB. CruiaBel. BeruuciaeHus mo

45 aBHEHUSM XHUMHUYECKUX peaKIui bubmorexa [IOK
yp p ’ https://m.eds00.ru/00ae1156
€CIU OJWH W3 PEareHTOB COAEPIKHUT
IPUMECH

46 IToHsTHE O KOPPO3MU METAIIOB bubmorexa LOK

pp https://m.edsoo0.ru/00ae1278
bubmuorexa [JOK

47 €JIOUHBIE METaJJIbI
m https://m.edso0.ru/00ael4b2

48 Okcuabl U TUAPOKCUIBI HATPUA H bubnmoreka [JOK
Kaus https://m.edso00.ru/00ael4b2

49 [I{erouHO3EMENBHBIE  METAJLIBI  — bubnnoreka [JOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ael5e8

. bubnuoreka IIOK

50 Baxueiimme coefuHEHNS KaIbIIH 1

https://m.edsoo.ru/00ael5e8
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O000meHue Y CHUCTEMAaTU3aLUs

51 .
3HaHUH’
JKéctkocth BOABI M CHOCOOBI €€ bubmuorexa [JOK
52
YCTPaHEHHUS https://m.eds00.ru/00ae1886
[IpakTueckas padora Ne 6 mo teme
53 "XéctkocTp BOIBI M METOABI €68 Bubmaorexa ITOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmuorexa [JOK
>4 Admomunit https://m.edsoo.ru/00aelc64
55 AMdoTepHble CBOHCTBAa OKcHIA H bubnuorexa [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
o Keseso https://m.eds00.ru/00ae1d86
57 OKcupl, THAPOKCHIBI M COJIU JKele3a bubnuoteka [JOK
(1) u xene3a (1) https://m.edso0.ru/00ae35e6
58 O000merne  ©  CHCTEMaTHU3aIlUs
3HAHHH
[TpakTryeckas padora Ne 7. Pemenue
59 SKCHEPUMEHTAIBHBIX 337a4 MO TEeMe bubnunorexa [JOK
«Baxneiimme  Mertaulbl M HX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruncnenus 1o ypaBHEHUSAM
XUMHUYECKHUX pPEeaKlul, eclIu OJIUH U3
50 peareHToB JaH B U30BITKE WIH bubmuoreka [IOK
COAEPKUT TPUMECH. BbluuciaeHus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOAA MPOAYKTA
peakuuu
61 O06o0mieHne ©W  CHUCTEMAaTH3aIlus
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3HAHUH

Kontponbnas pabora Ned mo Tteme

62 «Baxueimme  Merauibl M X 1
COCTUHEHUS
63 BemectBa u MaTepUalIbl B 1 bubmuorexa [JOK
[IOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HEHUE 1 bubnuorexa [JOK
OKPY’KaroIllel cpebl https://m.edso00.ru/00ae4270
65 Ponb XUMUU B perieHnu 1 bubnnoreka [JOK
IKOJIOTHYECKUX MPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHblit  ypok. O0600mieHue wu 1 bubnnorexa [HOK
cUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBubiil  ypok. O06oOmeHue u 1 bubnnorexka [JOK
cucTeMaTru3anus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBublil  ypok. O6oOmieHue u 1 bubnuoreka [IOK
cUcTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

8 KJIACC
Kon
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

ITo Teme: «HepBOHaLIaJ'IBHBIG XUMHUYCCKUEC ITOHATHA»

11

1.2

13

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHSTHUH: aToM,
MOJIEKYyJa, XUMHYECKHI 3JEMEHT, IPOCTOE BEUIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OIHOPOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAsi W MOJICKYJISIDHAas Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas [0S XHMHUYECKOTO
DJIEMEHTA B COCJMHECHUH, MOJSPHBIA O0BEM, XMMHUYECKAs peakius,
KIaccu(UKalusl — peakiMidi:  peakIuu  COCAMHEHUS,  PEaKIuu
pa3IOKEHUs, PEAaKIMW 3aMEIICHHs, peaknud OoOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOW 3P (HEKT peakiuu, pacTBop,
MaccoBasi JI0JIs BenecTBa (ITPOLIEHTHAs KOHIICHTPAIIHs) B paCTBOPE

WJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHYECKUX IOHATUU U
IIPUMEHATH 9TH IOHATUSA IIPU ONIMCAHUU BEIIECTB U UX NIPEBPALLEHUN
UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (OpMYyIl
BEUIECTB U YPAaBHEHUI XUMHUYECKUX peaKLni

14

1.5

1.6

PaCKpbIBATh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbl BCUICCTB,
[IOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOTO YYEHHs, 3aKOHa
ABoraapo

ONpeNeNiaTh  BaJIEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COETMHEHUSIX

KJaccu(UIUpoOBaTh XMUMHUYECKHE pEaKUMU (MO0 YUCIy M COCTaBy
YUYacCTBYIOUIMX B peaKkIMH BELIECTB, 110 TEII0BOMY 3 dekTy)

1.7

1.8

1.9

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYKO MAacChl
BEILIECTB

BBIUMCIISTH MAcCCOBYIO JIONIO XMMHUYECKOTO 3JIEMEHTa Mo (opMmyre
COCIMHEHMN,

BBIUUCJIATH MACCOBYIO JOJIIO BCIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI IMO3HAaHUs — HAOJI0JIEHUE,
U3MEpEeHHe,  MOJCJIIMPOBAHME,  OKCIEPUMEHT  (peajbHbli U
MBICJICHHBIN )

ITo Teme: «Baxueiime NMPEACTABUTCIIN HCOPraHUYICCKHUX BCIICCTB»

2.1

PaCKpeIBaTb CMBICJI OCHOBHBLIX XHUMHWYCCKHUX TTOHSTHH: OKCHunI,
KHUCJI0Ta, OCHOBAaHUEC, COJIb

2.2

ONpeNeNATh MPUHAMJISKHOCTh BEIIECTB K ONPENEIEHHOMY KIaccy
coeMHeHu# no popmMynam
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2.3

KJIaccu(UIIMpPOBaTh HEOPraHMUECKUE BEIIECTBA

2.4

2.5

2.6

XapakTepu30BaTh (OMUCHIBATH) OOIMHME XHMHYECKHE CBOWCTBA
BEIIECTB Pa3JIMYHBIX KIJIACCOB, MOJTBEPKIasi ONUCAHWUE MPUMEpPAMH
MOJIEKYJISIPHBIX YPAaBHEHHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUNA

MPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKUX
MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XMMHUYECKOW TOCYyloH H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIHUSAMHU 110 BBIIIOJIHEHUIO
71a00PAaTOPHBIX XMMHUYECKUX OMNBITOB MO MOJIYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BelIECTB (BOAOpPOAa M KHUCIOPOJIAa), MPUTOTOBIICHUIO
pacTBOPOB € ONPEACIEHHONM MacCOBOM JOJIEW PAacTBOPEHHOIO
BELIECTBA, IJIAHUPOBAThH U MMPOBOJUTH XMMHUECKHUE IKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PAacTBOPOB IIEJOYed M KHUCIOT C IOMOILBIO
WH/INKATOPOB (JIaKMyC, (eHOIPTATCHH, METUIOPAHXK U APYTHE)

2.7

IMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOHN pCaKnuu

IIo Tewme: «HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepnozmquKa;I CHUCTCMa
XUMHNYCCKHUX OJICMCHTOB H . Menpgeneena. CTpOCHI/IC aTOMOB.
Xumuaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAaHOBUTEILHBIC pCaKnu»

3.1

PaCKpbBIBATH CMBICII OCHOBHBIX XHMHUYCCKHX TTOHSITHIA: AApO aroma,
DIIEKTPOHHBIN CIIOW aToMa, aTroOMHas OpOWTaNb, paguyc aroma,
XMMHMYECKasl CBsI3b, IOJSIPHAs M HEMNOJSAPHAs KOBAJICHTHAs CBSA3b,
AJIEKTPOOTPULIATEIBHOCTD, HMOHHAs CBSA3b, HOH, KaTHOH, AaHHOH,
CTEINEHb OKHUCIICHUS

3.2

3.3

3.4

3.5

3.6

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHNYECKHUEC 2JICMCHTHI

ONUCBHIBATh U XapaKTepHu30BaTh TabumuHyto ¢Gopmy Ilepuogmueckoii
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3iu4aTh IIOHATUS «IJIaBHAs
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,
«Majble» U «O0NbIINEe» EPUOIbI

packpbiBaTth cmbicn Ilepuomuyeckoro 3axkoHa J[.M. Menneneesa:
JIEMOHCTPUPOBATH ITOHUMAHUE NIEPUOAUUECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DIIEMEHTOB OT HUX MojoxeHus B Ilepuogmueckoit
CUCTEME

COOTHOCUTH  O0O3HAu€HHUs, KOTOpble HMMEITCI B  TabiuIe
«Ilepuognueckas  cucreMa  XUMUYECKUX  sneMeHtoB .U
MeneneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB W 3apsia sjapa, o0OImee Yucio
AJIEKTPOHOB U pacIpeiesIieHue UX 10 AJIEKTPOHHBIM CJIOSIM)

ONpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 61/IHapHBIX
COCOAUMHCHUAX

3.7

OTNpEeNeNsTh BUJl XUMHYECKOW CBsI3W (KOBaJeHTHAs M WOHHAs) B
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HCOPTaHNUYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «BGH_IGCTBO U XUMHYCCKad pCaKkuus»

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XWUMHYECKMX IIOHATHH: pacTBOp,
AJIEKTPOJIUTBI, HEAIEKTPOIUTHI, JJIEKTPOIUTHYECKAs AUCCOLMALINS,
peaknuuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE peakuuu, OKHCIIUTENb,
BOCCTAHOBUTEIb, OKHMCIIEHHE U BOCCTAHOBJIIEHHE, aAJUIOTPOIINS,
aM(pOTEepHOCTb,  XMMHUYECKas  CBA3b  (KOBAJEHTHas, MOHHAas,
METaJUINYECKas), KPUCTAJUIMYECKas peleETKa, CIUIaBbl, CKOPOCTb
XUMHUYECKON peaKkluu

HIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHHA H
IMPUMCHATD 3THU ITOHATHUA IIPU OIIMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISITh YPaBHEHUS HIIEKTPOJUTUUYECKONW TUCCOLMALMU KHUCIOT,
LIEJIOYEH M COJIEM, IIOJIHBIE M COKpAIEHHBIE YPaBHEHUs DPEaKLHH
HMOHHOTO OOMeHa

1.4

1.5

pPacKpbIBaTh CYIIHOCTh OKUCIUTENbHO-BOCCTAHOBHUTEIBHBIX PEAKIUi
MIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca STUX peakiuil

MMpOBOANUTD paC‘léTH 110 YPaBHCHHUIO XHUMHYECKOM peaknuu

2.1

2.2

Ilo temam: «Hemerayuibl U uUX coequHeHUS» U «MeTauipl U HUX
COCIUHCHUS

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U criennpuuecKre XUMHIeCKHe
CBOMCTBA IPOCTBIX U CJOKHBIX BEILECTB, NOATBEPXKIAs OINUCAHHUE
MPUMEPAMHU MOJIEKYJIAPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKAAOIINX CYIICCTBOBAHUC
TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

MIPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHUMOCTU OT WX CTPOCHHSI,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3TMYHBIX
YCIIOBHSIX

2.4

CIEOBaTh MpaBWJiaM MOJb30BAHUS XUMHUYECKOM TOCYyIOH H
1abopaTOpPHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUJiaM OOpaIeHUus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMH TIO BBITOTHEHHUIO
7a00paTOPHBIX XUMHUUYECKHX OTBITOB MO TMOJTYYEHHUIO U COOMpaHHUIO
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ra3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIOTO ra3a)

MPOBOJIUTh  PEAKIMHU, TMOATBEPKIAIOIINE KAaYeCTBEHHBIH COCTaB
pPa3IMYHBIX BELIECTB: pPACMO3HABATH OMNBITHBIM MYTEM XJIOPHU/I-,

2.5 Opomuza, womuna, kapbonar, ¢ocdar, cunmkar, cyiabdar,
TUJAPOKCUJMOHBI, KATHOHBI aMMOHUS, HOHBI H3yYEHHBIX METAaJIOB,
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAaHUUYECKUX BEIIECTB

3 ITo Teme: «XuMUS U OKpYXKAIOIIAsK CPeay

31 pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuii: [IJK

' BEIIIECTBA; KOPPO3HUS METAJIIIOB
MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTEIBHON JEATCIHHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIEeHNEe, CHCTeMAaTHU3AINIO,

3.9 BBISIBJICHHE TPHYMHHO-CICIICTBEHHBIX CBSI3CH — Ui  W3YYCHHUS

CBOICTB BELIECTB M XUMHYECKHX pEaKIHii; eCTEeCTBEHHOHAy4YHbIE
METOJbI TIO3HAHWS — HaONIOJIeHUEe, W3MEpEHUe, MOJICIHPOBaHHE,
HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)
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INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

1.1

1.2

[lepBoHavaIbHBIE XUMUYECKUE MTOHSATUS

[Ipeamer xumun. Ponk XuMuUM B KU3HM 4Ye€IOBEKa. XMMHUS B CUCTEME HayK.
Tena u BemecTBa. ®U3UUECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHUE
BEIIECTB

IlonsgTe o MeTomax IO3HAHMS B XUMHMH. YMCTBIE BeEIeCTBA M CMECH.
CrniocoObI pasneneHus cMecei

1.3

1.4

1.5

1.6

1.7

ATOMBI M MOJEKYJbl. XUMHYECKHE 3yIeMEHThl. CHMBOJIBI XHMHUYECKUX
aneMeHTOB. IIpocTble W ClOXKHBIE BelECTBA. ATOMHO-MOJIEKYJISPHOE
Y4EHHUE

XuMuueckas (I)OpMyna. BaneHTHOCT, aTOMOB XHMMHUYECKHUX DJIEMEHTOB.
3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OTHOcHUTENbLHAs aTOMHAs Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd Macca. MaccoBass [O0JISI XHMHYECKOI'O
9JICMCHTA B COCIJMHCHHUHN

KomnuectBo BemecTsa. Mob. MOJ'IHpHa}I macca. B3auMocBs3b KOJINYECCTBA,
MacCChl U 4YHCJIa CTPYKTYPHBIX C€IWHUI BCHICCTBA. Pacuétel mo (I)OpMy.HaM
XUMHYSCKHUX COCIUHCHUM

Ouznyeckue U XUMUUYECKUE SBIEHUSI. XUMHUUECKas peaklus U e€ MpU3HaKH.
3aKOH  COXpaHEHHMs] MacChl  BEMIECTB. XWUMHYECKHE  YpaBHEHHS.
Knaccudukanus XuMHUYECKMX peakuuid (COeIMHEHUs, Pa3IOoKEeHHUS,
3aMeleHus, ooMeHa)

XUMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM NIOCYAOH, ¢
npaBuiIaMd  paboTel B J1aboparopum M NpuUéMaMu  OOpallleHus ¢
7a0opaTOpHbIM 000OpYIOBaHHMEM, HW3YYE€HHE U OINUCaHHe (UINUYECKUX
CBOWCTB 00pa3[OB HEOPraHMYECKMX BEILIECTB, HaOMIOJCHHE (PU3MUECKUX
(maBieHHe BOCKA, TasHUE JIbJ]a, pACTUPAHUE caxapa B CTYIKE, KUIICHUE U
KOHJIEHCAllHs BOJIbl) 1 XUMHUYECKUX (TOPEHHE CBEYH, MPOKATNBAaHUE METHOM
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KHUCIOTOW) SIBJICHHWM, HAOIIOEHNE U
ONMCAaHHWE TMPHU3HAKOB IMPOTEKAHMSI XHMHUYECKUX peakuuid (pas3ioxeHHe
caxapa, B3aMMOJICIICTBHE CEPHOMN KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHHe
rugpokcugaa wmenu(ll) mnpum  HarpeBaHuMM, B3aMMOJEHCTBHE JKele3a C
pactBopom conu Mmenu(ll), m3ydenue crnocoboB paszzmeneHus cmecer (c
MOMOIIBI0  MarHura, (QUIBTPOBaHHWE, BbIMAPUBAHUE, JAUCTHILIALMS,
xpomarorpadus), IpoBeIeHUE OYUCTKH MOBAPEHHOM COJIM, HAONIOJIEHUE U
ONMCAHUE PE3YJIbTATOB IPOBEACHUS ONBITA, WIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/JaHUE MOJIEeIe MOJIEKYJ (1LIapOCTEP>KHEBBIX )
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2.1

2.2

2.3

Baxueiiue npeacTaBuTeIn HEOPraHUIECKUX BELIECTB

Boznyx — cmech razoB. CocrtaB Bo3znyxa. Kucimopon — aneMeHT u mpocrtoe
BenlecTBo. Haxoxaenue kuciaopoaa B npupoje, Gu3nyecKue U XuMUIEeCKHe
cBoiicTBa (peakiuu roperus). Okcuapl. [Ipumenenue kucinopoaa. Criocoob
NOJYYEeHUsI KUCIOpoAa B Ja0OpaTOpUM W HPOMBIIIICHHOCTH. KpyroBopot
Kucinopoaa B npupoae. O30H — aoTponHast MOAU(pUKAIMS KHCIOPOoaa

TennoBoir 3HPEeKT XUMHUYECKON peakIuu, TEPMOXHUMHYECKHUE ypaBHEHHS,
9K30- ¥ SHIOTEPMUYECKHUE PEaKIuu. TOIUIMBO: YyroJib 1 ME€TaH. 3arps3HeHue
BO3]lyXa, YCUJICHUE MApHUKOBOTO 3 (DHeKTa, pa3pylieHUEe 030HOBOTO CIIOS
Bonopon — anement u npoctoe BemiectBo. HaxoxxaeHue Bogopoaa B mpUpoJIe,
busndyeckne M XMMHYECKHE CBOWMCTBA, NMPUMEHEHHUE, CIIOCOOBI TOITYYCHUS.
KucmoTs! u comm

2.4

2.5

MomnsipHblil 00bEM ra3oB. PacuéTsl Mo XUMUYECKUM YPaBHEHUSIM

®dusnueckue CBOMCTBa BOAbl. Boma kak pactBoputenb. PacTBOpBL.
HachlienHble M HEHACBIILIEHHbIE PACTBOpBI. PacTBOpUMOCTh BELECTB B
BOJIe. MaccoBasi J10J1s1 BEIIECTBA B paCTBOpPE. XUMHUYECKHE CBOMCTBA BOJbI.
OcHoBanus. Posb pacTBOpoB B pHpoJie U B *KU3HU uenoBeka. Kpyrosopor
BOJABI B IpUpoje. 3arpsi3HEHHE MNpupoAHbIx BoJ. OxpaHa M OYMCTKA
IIPUPOIHBIX BOJ

2.6

2.7

2.8

Knaccugukanus nHeopranuueckux coeauHenuil. Okcuapl. Knaccuduxanms
OKCHJIOB: coJjieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHbIE) H
HeconeoOpasyrome. Homenknatypa okcunoB. Ou3nuecKkue U XUMHUYECKHE
CBOMCTBa OKCHAOB. [loiryueHne okcuaoB

OcHoBanusi. Knaccudukamnust ocHOBaHWH: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHMA. Homenknarypa ocHoBaHuil. PHU3MYECKHE U XHUMHYECKUE
CBOMCTBA OCHOBaHUN. [loydenne ocHOBaHM

Kucnotsl. Knaccudpukanus kucnor. Homenknarypa kucnor. @undeckue u
XUMHUUYECKHE CBOMCTBA KHUCIIOT. Psa aktuBHOCTH MeTtamioB H.H. bekerosa.
ITonyuyenue Kucior

2.9

Comu. Homenknatypa coneit. @usndeckne U XUMHUYECKUE CBOWMCTBA COJIEH.
ITony4yenue coien

2.10

211

I'enermueckas cBsI3b MEXKAY KilaCCaMH HCOPraHNYCCKUX COGJII/IHGHI/Iﬁ

XUMUYECKUN OKCIEPUMEHT: KaueCTBEHHOE OIpPENeICHUE COACPKAHUS
KHCIIOpOJia B BO3AYyXe, NMOMyueHUe, coOupaHue, pacro3HaBaHue U U3ydeHHE
CBOICTB KHCIIOpO/I1a, HAOIIOICHNE B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOIOM
W YCIOBHS BO3HMKHOBEHHMS W TIpeKpalleHuss ropeHus (moxapa),
03HAKOMJICHHE C 00pa3liaMy OKCHJIOB M OIMCAHWE WX CBOWCTB, MOJTYICHHE,
cobupaHue, paclo3HaBaHWE W HW3YYEHUE CBOWMCTB BOJOpoaa (TopeHue),
B3auMojieicTBUE Bojopoa ¢ okcuaoM menu(ll) (Bo3aMOoXHO MCITONB30BaHNE
BHJICOMATEPHAIIOB), HAOJIIOICHHE 00Pa3Il0B BEIIECTB KOJUYECTBOM | MOJIb,
UCCIIEIOBAaHNE OCOOCHHOCTEM pPACTBOPEHHUS BEIIECTB C  PA3IUYHOU
pPacTBOPUMOCTBIO, TIPUTOTOBJICHHE PACTBOPOB C OIpeNeTIEHHOW MaccOBOM
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3.1

3.2

3.3

3.4

3.5

JOJiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C MeETAJJIAMHU
(HaTpueM U KayblleM) (BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
OTIpe/IcNIieHUE PACTBOPOB KHCIOT M IIENOYEH C MOMOIIBI0 WHIMKATOPOB,
UCCIIEIOBaHUE O0pa3ll0B HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX KIIACCOB,
HaOJI0/IEHUE HM3MEHEHHsI OKPAcKHM WHIUKATOPOB B PAacTBOpax KHUCIOT H
niesiovei, n3ydeHue B3aumoaeiicTBus okcuaa meau(ll) ¢ pactsopom cepHoit
KHUCJIOTBI, KHCIIOT C MeTa/llaMH, peakUuid HeHTpaau3aluu, MOoJydeHHe
HEPACTBOPUMBIX OCHOBAaHWMW, BBITECHEHHE OJHOTO METajula APYTUM U3
pacTBOpa COJM, PEUIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «Baxueiime
KJIACChl HEOPTAHUYECKUX COCTMHCHUI

[lepuonnueckuii 3axkoH u [lepuoauueckas cucreMa XUMHUYECKUX AJIEMEHTOB
.. MenaeneeBa. CtpoeHre aToMOB. XUMHUYECKasi CBs3b. OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC PEAKIIUN

[lepBble MONBITKH KIACCHU(PUKALUU XUMHUYECKHX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOIHBIX 3JEMEHTOB (ILEJIOYHbIE U HIETIOYHO3EMENbHbIE METAIIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMmdoTepHbIe
OKCHJIbI ¥ TUAPOKCHUIBI

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucremMa XMMHYECKUX DJIEMEHTOB
.. MenneneeBa. KopoTkonepuoanas ¥ JUIMHHONIEPUOAHAS (HOPMBI
[lepuonuueckoit cucrtembl xumMuueckux dyemeHToB JI.M. MeHneneena.
Ilepuonbl u rpymmbl. @U3NYECKUNA CMBICI MOPSIKOBOrO HOMEpa, HOMEPOB
Mepro/ia U IPYMIIbI 3JIEMEHTA

Crpoenue aromoB. CoctaB aTroMHbIX siep. M3oTombl. DIEKTPOHBI.
CrpoeHre »>JEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHYECKUX
anemeHToB Ilepuoanueckoit cucrems! .M. MenzaeneeBa. Xapakrepucruka
XUMUYECKOTrO JJIEMEHTAa IO €ro mnosoxkeHuto B Ilepuoamueckoi cucreme
A.1. Menneneesa

3aKOHOMEPHOCTH HW3MEHEHHUs pajJuyca aToOMOB XHMHMUYECKHUX DJIEMEHTOB,
METAIIMYECKUX W HEMETAJUIMYECKHUX CBOMCTB IO TPYNIaM U NEPHOAAM.
3nauenue Ilepmonmueckoro 3akoHa u llepmomnueckoil  cucTeMsl
XUMHYECKHX 2JIEMEHTOB I pa3BUTHs HayKu U npaktuku. .M. Mennenees
— Y4€HBIN U TPAXIaHUH

Xumuyeckasi cBsi3b. KoBasneHTHas (MOJsipHas M HEMOJIApHAsi) CBS3b.
ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIoHHAas CBA3b

3.6

3.7

CreneHb OKHCJICHUSA. OKUCINTEIIFHOBOCCTAHOBHUTEIIHHEIC pEaKkuu.
Hpoueccm OKHCJICHHS M BOCCTaHOBJICHHA. OKUCINUTEIN U BOCCTAHOBUTEIHN

XUMHUECKUH SKCIEPUMEHT: H3y4eHHE OOpa3llOB BEIIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJICHCTBHE TMAPOKCUAA [IMHKA C PacTBOPaMH KHUCIOT U
nieyioued,  MpPOBEIEHUE  ONBITOB,  WJUIIOCTPUPYIOLIUX  MPHUMEpPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIX peakuuit (ropenue, peaknuu
pa3I0XKeHUs, COeAMHEHUS)
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9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

11

1.2

BemectBo 1 xumunyeckas peakuus. [losropenue

[lepuoanueckuii 3akoH. [lepuonuyeckas cucreMa XUMHUYECKHX 3JIEMEHTOB
HA.N. MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU
CBOMCTB XHUMHMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kalusl, KAIbIUSI U
WX COCAMHEHUH B COOTBETCTBUM C TIOJIO)KCHHUEM DJIIEMEHTOB B
[lepunoanueckoii cuctemMe U CTPOCHUEM X aTOMOB

Crpoenue BemecTBa: BUABI XMMUYECKOM CBSI3U. THIBI KPUCTAIUNIMYECKUX
pEmETOK, 3aBUCMMOCTh CBOWCTB BEIIECTBA OT THUIA KPHUCTALIIMYECKON
pemIETKH W BHJA XUMHYECKOH cBsi3u. Kiaccudukanus ¥ HOMEHKIATypa
HEOPraHUYECKHX BEHIECTB (MEXAYHApOJHAsI U TPUBHAIIbHAS). XUMUYECKUE
CBOWCTBA BEILECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEAMHEHHH, TCHETUYECKAs CBSI3b HEOPraHMYECKHUX BEIIECTB

1.3

Knaccudukanuss XUMHUYECKMX peaKIUid 10 Ppa3IM4YHbIM IpH3HAKaM (T10
YUCI1y MW COCTaBy YYAaCTBYHOIIHMX B pPC€aKHWM BCUICCTB, IO TCIIJIOBOMY
3¢ dekTy, M0 U3MCHCHHIO CTENICHEH OKUCICHHUS XUMHUYECKUX JJIEMEHTOB, 110
O00paTUMOCTH, TIO YYaCTHIO KaTajau3aTopa). OJK30- M JIHAOTEPMHUYECKHUE
pCaKkuuu, TCPMOXUMHUYCCKHUEC YPaBHCHUS. ITonsarue o CKOpPOCTH XUMHYECKOH
peakuuu

1.4

[Tonatne 06 0OpaTUMBIX ¥ HEOOPATUMBIX XUMHUYECKHX peakuusix. [lonsarue
O TOMOTEHHBIX M TE€TEpPOreHHBbIX peakuusx. lloHsaTne o0 XuMHUYecKoM
paBHOBecHH. DaKTOPBI, BIMAIOIME HAa CKOPOCTh XMMHUYECKOW PEaKUUH M
MTOJIOKEHNE XMMUYECKOTO PABHOBECUS

1.5

1.6

OKUCANTENFHO-BOCCTAHOBUTEIBHBIE  PEAKIMU, DIEKTPOHHBIM  OamaHc
OKHUCJIUTEITHbHO-BOCCTAHOBUTEIIBHON peaknuu. CocTaBlieHWe ypaBHEHUI
OKHUCJIINTCIBbHO-BOCCTAHOBUTCIBHBIX peaKHI/If/'I C HCIIOJB30BAaHUEM METOHA
3JIEKTPOHHOTO OajaHca

Teopus 3JIEKTPOJIUTUYECKON JHUCCOILMAIINH. DIEKTPOIUTHI H
HGBJ’IGKTpOJ’II/ITBI. KaTI/IOHI)I, AHUOHBEI. MexaHI/I3M AUCcconualmn BCUICCTB C
paSJ'II/I‘-IHBIMI/I BUIaMU XI/IMI/ILIGCKOI\/JI CBA3U. CTCHCHI) JAUCCOLUaIInn. CI/IJ’II)HI)IC
U cialble IEKTPONUTHL. Peakiinu MOHHOTO oOMeHa. YCJIOBHS MPOTEKAHMS
peakuuii MOHHOro OOMEHa, MOJHbIE U COKpalIEHHbIE HMOHHBIE ypaBHEHUS
peakmuii. CBOMCTBa KHCIOT, OCHOBAaHHUI U COJIEH B CBETE MPEACTABICHUI 00
AIEKTPOJUTUYECKON Jucconuanuu. KauecTBeHHbIE peaklMM Ha HOHBI.
[TonsTne o runponuse conen

1.7

XHWMHMYECKUI 3KCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPHUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEUIECTB — METAUIOB U HEMETAIOB (rpadura u
ajyiMasa), CI0XKHBIX BEUIECTB (XJIOPHAa HAaTPHsl); UCCIEN0BAHNE 3aBUCUMOCTH
CKOPOCTH XMMMYECKOW pEakIMH OT BO3JEHCTBUS pa3IMuYHBIX (DaKTOPOB;
HCCIIEAOBAHUE  DJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEIIECTB, IIpolecca
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JUCCOIIMAIIMU  KHUCIIOT, IIeJoued U coyied (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHUAIIOB); IPOBEJEHUE OIBITOB, WJUIIOCTPUPYIOLIUX MPU3HAKU
MPOTEKaHHUs PeaKIMii MOHHOTO oOMeHa (00pa3oBaHHE OCallKa, BBIJICICHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX peakuuii (ropenue, peakuuu
pas3joXKeHUsl, COEJUHEHHMs); pacrno3HaBaHHE HEOPraHWYECKUX BEILECTB C
ITOMOIIIbI0 KaUECTBEHHBIX PEAKIINI HA HOHBI; PEIICHHE YKCIIEPUMEHTAIbHbIX
3a1a4

Hemeramier 1 ux COCANHCHUA

2.1

OOmas xapaktepuctuka rajaoreHoB. OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CrtpoeHue u (u3MUeckue CBOICTBA
MPOCTHIX BEILECTB — raJIOTEHOB. XMMHYECKHE CBOMCTBA HA MPHUMEPE XJIOpa
(B3auMoielicTBHE ¢ METalJIaMi, HEMETAJUIaMH, 1iesiouaMu ). XJIOpOBOIOPO/I.
ConsiHass KuCIOTa, XMMHYECKHUE CBOWCTBA, IIOJIYYEHHE, IPUMEHEHUE.
JleiicTBue xjopa M XJOPOBOAOPOJIa HAa OPraHWM3M 4YeloBeka. BaxHeiue
XJIOPUABI U UX HAXOXKJICHHE B IPUPOJIE

2.2

OO6mas xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTepHbIe CTerneHn okucieHus. CrpoeHne U (uznyeckue
CBOMCTBA TPOCTBIX BELIECTB — KHUCIOPOJAa M Cepbl. AJLIOTPOIIHBIE
MOIUGUKAMK  KHUCIOpPOAa U cepbl. XHMUYECKHE CBOHCTBA CEpBHI.
CepoBosiopoji, cTpoeHue, (pu3nuecKkue W XUMHUUEcKue cBoicTBa. OKCHUIbI
Cepbl KaK IPEJCTABUTENM KUCIOTHBIX OKcuiaoB. CepHas KHCIOTa,
(dbu3MYecKne U XUMHYECKHE CBOMCTBA (0OIIME KaK MPEACTaBUTENS Kiacca
KHCIIOT U crneunduueckue). XUMHUYECKUE PpEaklMM, JieXkallhue B OCHOBE
MIPOMBIIIJIEHHOTO CIoco0a MOJyuyeHUs: CepHOM KHUCIOoThl. IlpuMeneHue.
Conu cepHOM KHUCJIOTBHL, KayeCTBEHHas peakuus Ha Cylb(aT-HOH.
HaxoxneHnue cepbl U €€ coequHEHUI B IpUpoe. XUMHUYECKOE 3arpsI3HEHUE
OKpY>KaroIel cpe/ibl COEJUMHEHUSAMH Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHHE
BO3/yXa ¥ BOJOEMOB), CIIOCOOBI €0 MPEJOTBPALCHHS

2.3

Obmas xapakrtepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHBIE CTENEeHW OKHCICHHS. A30T, paclpoCTpaHEHUE B
npupoje, ¢u3ndYeckue M XUMHUYeckue cBoiicTBa. KpyroBopor a3zora B
npupoje. AMMHAK, ero GU3NYECKUe U XUMHUYECKUE CBOMCTBA, MOyYeHHE U
npuMeHerre. Comu aMMOHMS, UX (PU3MYECKHEe W XMMHUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHast peakiiusi Ha MOHbI aMMOHHUSA. A30THasl KHCIIOTa,
e€ monydeHue, QU3MYECKHE U XUMHYECKHE CBOMCTBa (00mMe Kak
MPEJCTaBUTENS Kilacca KHCIOT | crenuduueckue). lcmonb3oBanue
HUTPATOB W COJE aMMOHHUS B KadeCTBE MHHEPAIbHBIX YIOOpECHHUH.
XUMHUECKOE 3arps3HEHHE OKPYXKAIOIMIeH Cpeabl COSAMHEHUSMH a30Ta
(KUCITOTHBIE O], 3arPS3HEHNE BO3IyXa, TOYBBI U BOJOEMOB)

2.4

®dochop, amnorponubie Moaudbukamuu  pochopa, Pusznueckne u
xumuyeckue cpoiictBa. Oxcun  dochopa(V) u  dochopras xucnora,
¢usznueckne M XMMHYECKHME CBOWCTBa, mosydeHue. lcnonas3oBaHue
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2.5

2.6

2.7

2.8

¢dochaToB B kauecTBE MUHEPATBHBIX Y10OpeHU

O6mas xapakrepuctuka smemMeHToB |V A-rpymnmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUSA. YTJIEepoh, aJIOTPOIHbIE
Moau(UKaIMK, pacIpocTpaHeHue B Mpupoie, Gpuandeckue M XUMUYECKUE
cBoiictBa. Apncop6musi. KpyroBopor yriepoma B mpupome. OKCHIBI
yriaepoaa, ux (U3HUYECKWe W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA >KUBBIC
OpraHMW3MBbI, TOJYYCHHE ¢ TPUMEHEHHE. OKOJOTHYECKUE MPOOIIEMBI,
CBsA3aHHbIE ¢ OokcujaoM yriepoaa(lV); rumoreza rio0aqbHOrO MOTEIICHUS
KJIMMaTa; MNapHUKOBBIA 3¢ dekr. VYrompHas KucioTa U €€ CONH, HUX
¢usznueckue W XUMHYECKHE CBOWCTBA, INOJy4yeHHE M IPUMEHEHHE.
KauectBennas peakius Ha kapOoHaT-MOHBIL. Vcnonbp3oBaHue kapOOHATOB B
OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM X03SHCTBE

[lepBonavasibHble MOHATHS 00 OPraHMYECKUX BEHIECTBAX Kak o
COEMHEHMX yriepoaa (MeTaH, 3TaH, STUJIEH, alleTHUICH, dTaHOJ, TIHIEPUH,
yKcycHas kuciora). Ux coctaB u xumuueckoe crpoeHue. I[lonstne o
OMOJIOTMYECKH BaKHBIX BEILIECTBAX: KHUPax, OeJKax, yrieBoJax — U UX POJIU
B KHW3HM 4eJlOBE€Ka. MarepuanpbHOe €AMHCTBO OPraHMYECKUX U
HEOPraHWYECKUX COCIMHEHUN

Kpemuuii, ero ¢usndyeckue W XUMHUYCCKHUE CBOWCTBA, IOJIyUCHHE W
npumenenue. CoenuHeHus: KpeMHus B npupojae. Obiue npeacraBieHus: 0o
okcune kpemMuHusa(lV) wu  kpemHmeBor  kuciaore. CuiIMKarhl, HX
UCIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH. BakHeimme
CTPOWTENBHBIE  MaTepuaibl: KepaMuKa, CTEKJIO, IIeMEHT, OCTOH,
xene300eToH. [IpoGnembl 6€30MacHOrO  HCIMOJIB30BAHUSI CTPOUTEIBHBIX
MaTEepHAaJIOB B TOBCETHEBHOM KU3HU

XUMHUECKUI SKCIEPUMEHT: U3ydeHHe 00pa3li0B HEOPTraHMUECKUX BEIIECTB,
CBOWCTB COJISTHOM KHCJIOTBI; IpPOBEACHHE KAadeCTBEHHBIX peakluil Ha
XJIOPU/I-UOHBI W HAONIONEHWE TPH3HAKOB WX MPOTEKAHHS; OIIBITHI,
oTpaxkaromue (u3nYecKue W XHMHUYECKHE CBOICTBAa TallOTEHOB M MX
COeIMHEHUH (BO3MOXKHO HMCITOJIb30BaHUE BHICOMATEPHAIIOB); 03HAKOMIICHHE
¢ oOpasnamu XJ0puI0B (TAJIOTEHHUIOB); O3HAKOMJICHHE C 00pa3liaMu Cephl U
e€ coelMHEHMsMH (BO3MOXKHO  HCIIOJIb30BAaHHE  BHJEOMAaTEpHAIOB);
HaOmoZieHne  mpolecca  OOyraMBaHMS —~— caxapa  1OA  JeicTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI; M3yuyeHHE XHUMHYECKUX CBOWCTB
pa30aBIeHHON CEpPHON KHUCIIOTHI, MPOBEACHUE KAUYECTBEHHOH peakiuu Ha
cynbdar-uoH W HaOJIOJeHWE TMpH3HAKa €€ MPOTEKaHHs, O3HAKOMIJICHHE C
¢bu3znueckuMu cBoiicTBamMH a3otTa, ¢ocdopa U UX COEAMHEHUN (BO3MOKHO
HCIOJIb30BaHUE BHJIEOMATEPHANIOB), OOpa3laMu a30THBIX M (HOCPOPHBIX
yaoOpeHu; MmojgydeHne, coOupanne, paclio3HaBaHUE W HU3y4eHHUE CBOWMCTB
aMMHaKa; TIPOBE/ICHIE KaYeCTBEHHBIX peakIii Ha MOH aMMOHHUS U pocdar-
MOH U M3y4YCHHE TPU3HAKOB MX NPOTEKAHUs, B3aUMOJEHCTBUE
KOHIICHTPUPOBAHHOW  a30THOM  KHMCJIOTBI €  MeObl0  (BO3MOXKHO
UCIOJIb30BaHUE BUAECOMATEPHUAJIOB); M3YUYEHHE MOJIENEH KPUCTAIUINYECKUX
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pemiéTok anmaza, rpaduta, (QyIepeHa; O3HAKOMIIEHHE C MPOIECCOM
afcopOIMu  pacTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  YIUIEM U
YCTPOHCTBOM MpPOTUBOras3a; IOJIydeHHE, COOMpaHHe, paclo3HaBaHHE WU
M3y4EHUE CBOWCTB YIJIEKHUCIIOrO ras3a; MPOBEJICHHE KaYECTBEHHBIX PEAKIM
Ha KapOOHAT- M CUJIMKAT-UOHbI M M3y4YCHHE MPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJICHHE C MPOAYKLHMEH CHIMKATHOW MPOMBIIIIEHHOCTH; PELIECHUE
SKCIEPUMEHTAJIbHBIX 3aJady 10 TeMme «BaxHelline HeMeTaulbl M HX
COEIUHEHUS»

Merannsl 1 BX COCOAUHECHUA

3.1

OOm1ast XapaKTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHUH
ux nosnoxxeHus B [lepuoaudeckoil cucreMe XMMHUYECKUX 3ieMeHTOB J[.1.
MenneneeBa u ctpoeHust aromoB. CTpoeHue MeTauioB. Mertamindeckas
CBSI3b M METAJUIMYECKas KPHUCTAUIMYECKas PEIIETKA. DJIEKTPOXUMUYECKHUM
P HANIpSDKEHUM METaJIOB

3.2

dusnyeckue M XHMMHUYECKHE CBoOWcTBa MeTauioB. OOmmue crnocoOsl
nojrydeHus MetaioB. [loHATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CITOCOOBI
3alUThl UX 0T Koppo3uu. CriiaBel (CTalb, YyryH, JIOPATIOMUHUN, OpOH3a) U
UX MIPUMEHEHHE B OBITY M IPOMBIIUICHHOCTH

3.3

[lenounble MeTauibl: nonoxkeHue B lleproanyeckoit cucreMe XUMMUYECKHUX
anementoB /.M. MeHueneeBa; CTpO€HHE HMX AaTOMOB; HAaXOXICHHE B
npuposie. Puznueckue M XUMHUYECKHE CBOMCTBA (HAa MpUMEpEe HATpUs U
kayust). OKCUIIBI U TUAPOKCUABI HATpUs U Kanus. [IpuMeHeHue menouHbIx
METAJUIOB U UX COCTUHEHUH

3.4

[IlemoyHO3eMeNbHBIE METAUIBI MarHuii W KaJblMi: TMOJIOKEHHUE B
Ilepnonnueckoil cucreme xumMuueckux dneMeHToB J[M. MeHnneneesa;
CTPOEHUE MX aTOMOB; HaXOXKJECHHUE B mpupoae. Pu3ndeckue 1 XUMUYECKUE
CBOMCTBAa MarHusi ¥ Kajbllus. BakHeWIne COeTWHEHHS KajbIus (OKCHUI,
TUIPOKCHL, coH). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

3.6

3.7

AmomuHuil: nosokenne B [lepuoanyeckor cucTeMe XUMHUYECKUX AJIEMEHTOB
JI.1. MenpeneeBa; CTpOGHHE aTOMa; HaxoxkaeHue B npupoae. duznueckue u
XUMHYECKHE CBOMCTBA aIIOMHHMS. AMQOTEpHBIE CBOWCTBA OKCHUIAa U
TUAPOKCH]IA AITFOMUHUS

XKenezo: nonoxenue B Ilepuonndeckoit cucreMe XMMHYECKHUX DJIEMEHTOB
J.. MenneneeBa; CTpOEHHUE aTOMa; Hax0XAeHUE B npupoje. Pusndyeckue u
XUMHUYECKHEe CBOMCTBA xkene3a. OKcuabl, rugpokcuasl u conu sxenesa(ll) u
xene3a(lll), ux cocras, cBoicTBa U OTyYeHHE

XUMHUYECKUH OKCIIEPUMEHT: O3HAKOMIIGHHE C O0pa3llaMH METaJIOB U
CIUIaBOB, MX (DU3MYECKUMHU CBOWCTBAMU; U3YUYEHHUE PE3YyIbTaTOB KOPPO3HH
METa/UIOB (BO3MOYKHO HCIOJIb30BAaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJa KaJbI[Us W HATPUs C BOJOM (BO3MOXXHO
WCIIOJIb30BaHNE BUICOMATEPUAIIOB); UCCIICIOBAHNE CBOMCTB )KECTKOW BOJIBI;
mporiecca TOPEHHWsl JKelle3a B KHUCIOpone (BO3MOXKHO HCIIONB30BaHUE
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BUJICOMATEPHAIIOB); MPHU3HAKOB MPOTECKAHHUS KAaYECTBEHHBIX pEAKIMi Ha
HMOHBI (MarHusi, KaJblus, adrOMuHMA, IuHKa, xenesa(ll) u xenesa(lll),
meau(ll); HaGmroneHHe W OMKMCAHUE TMPOLECCOB OKPALIMBAHHS IJIAMEHU
WOHAMU HaATpus, Kauuss W  Kaiublus (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); HCCIIEJOBaHHE aM(OTEPHBIX CBONCTB THAPOKCHIA
QIIOMUHUS U THAPOKCUJA IIMHKA; PEHICHUE SKCICPUMEHTAIbHBIX 3a/1a4 10
TeMe «BakHeHIIne MeTalTbl U MX COSAMHCHUS

XuMHSA ¥ OKpYXKarolas cpeaa

4.1

4.2

4.3

Hosele MaTepuainel u TexHOJIOrMU. BeniecTsa 1 Marepuaiisl B IOBCEIHEBHON
JKU3HU 4YelnoBeKa. XUMHS U 310pOBbe. be3onacHoe UCnoap30BaHue BELECTB
U XUMHYECKUX peakiuii B ObITy. IlepBasi momMoIp nIpyu XUMHUECKUX OXKOTax
U OTPABJICHUSX

OCHOBBI ~ DKOJIOTHUECKOW  IpaMOTHOCTH. XHUMHMYECKOE  3arpsi3HeHHe
okpyxatomeid cpensl [1JIK. Pomp XumMum B pelIeHHH SKOJOTHYECKUX
npo6nem. [TpupoHbIe HCTOYHHUKH YTIEBOAOPOAOB (YToJib, IPUPOAHBINA Tas3,
HE(TH), IPOITYKTHI X MEPEPaAbOTKH, UX POJb B OBITY U MPOMBIIUICHHOCTH

XUMUYECKUI SKCIEPUMEHT: H3Y4YeHHE OOpa3loB MaTepuajoB (CTEKIIO,
CIUIaBbl METAJUIOB, IOJTUMEPHBIE MaTEPHAIIbI)

MNPOBEPAEMBIE HA OI' IO XUMHUHU TPEBOBAHUS K PE3VYJIBTATAM

OCBOEHMUA

OCHOBHOM OBPA3OBATEJBHOMN MMPOI'PAMMBI

OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHHUS K NPEAMETHBIM pe3y/ibTaTam
NpoBEpPsAEMOro 0a30BOro ypoBHSI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM
TpeOoBaHus NpOrpamMMbl OCHOBHOI0 00111ero odpa3oBanus Ha ocHoBe PI'OC

Hpe,[[CTaBJ'IeHI/IeZ

O MO3HABAaE€MOCTU SIBJICHUHN MPHUPOAbI, MOHUMaHHE OOBEKTHBHOMN
3HAYUMOCTH  OCHOB  XMMHYECKOW Hayku Kak  obmnactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIEeH KyJIbTyphl U
MIPAKTUYECKON IEATEIbHOCTH YEJIOBEKA B YCIOBUSX COBPEMEHHOIO
o0111ecTBa; MTOHUMaHUE MECTa XUMHMHU CPeJIU APYIHX €CTECTBEHHBIX

HayK

0 HAY4YHBIX MCTOJaX MMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX
U TCOPECTUUCCKHUX METOOaxX MCCICAOBAHUSA BCIICCTB M HN3YUCHUA
XUMHNYCCKUX peaKLII/Iﬁ; YMCHHEC HUCIIOJIB30BaThb MOICIHU  JIA
0OBSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax mpopecCHOHATHHOU ACATEIBHOCTH, CBS3aHHBIX C
XUMHEH U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX XUMHUYECKON HayKH, YTO MO3BOJIUT OOYy4YaIOLIUMCS
paccMaTpuBaTh ~ XMMHIO  Kak  cdepy cBoed  Oyaymei
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npoeCCUOHATTLHON EATEIILHOCTU M CeNIaTh OCO3HAHHBIN BBIOOD
XMUMHU KakK MpOQUIBHOTO TpeAMeTa MpU IMepexo/ie Ha YPOBEHb
cpenHero odmiero oopa3oBaHus

2.1

2.2

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHWYECKUX 3HAHUU U YMCHHUE IPUMCHATH
CUCTCMY XUMHNYCCKUX 3HElHPII>i, KOTOpasd BKJIKOYACT:

Ba)XKHEHIINE XMMUYECKUE IOHATHS: XMMUYECKUI 3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CI0KHOE BEILIECTBO, OJJHOPOIHAS U
HEOJHOPOJHAsl CMECh, OTHOCUTEIbHbIE ATOMHAsi M MOJIEKYJSpHas
Macchl, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAHUE, COJIb (CpeIHsisl), XUMHUECKas
peakiysl, peakluuu COEAUHEHHUS, PEaKLMUU Ppa3IOoKEHHUs, PEaKLHUU
3aMeIeHHUs], peakui 0OMeHa, TeroBO APQEKT peakuu, SK30- U
OHAOTCPMHYCCKUC pCaKIIUH, PACTBOP, MACCOBaA JOJII XUMHUYCCKOI'O
JJIEeMEHTa B COEAMHEHMH, MaccoBas [JOJIsI M IPOLIEHTHas
KOHIIEHTpallMsl BEIeCTBa B PacTBOpE, SAPO aToMa, 3JIEKTPOHHBIN
ClIOW aroMa, aToOMHas OpOWUTalb, pPaaAUyC aroMa, BAJIEHTHOCTb,
CTENEHb OKUCIIEHHSI, XUMHUYECKasl CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD,
InoJjiApHast MW HCHOJIKIpHAasA KOBAJICHTHAsA CBA3b, HWOHHAsA CBA3b,
MeTaJuIM4YecKasl CBsI3b, KpUCTaJUIMYeCKas pemérka (aromHasd,
WOHHAs, METAJUIMYecKasi, MOJIEKYJIsIpHasi), MOH, KaTHOH, AaHHOH,
ANIEKTPOIUT M HEDJIEKTPOJIUT, AJIEKTPOJIUTUYECKAsT JUCCOLUALINS,
peakLuy HOHHOIO OOMEHa, OKUCIUTEIbHO-BOCCTAaHOBUTEIbHBIE
pEeaKkIMM, OKUCIWTEIb M  BOCCTAHOBUTENb, OKHCICHHE W
BOCCTaHOBJIEHHE, IEKTPOJIN3, XMMHUYECKOE  PABHOBECHE,
oOpaTUMble M HEOOpaTUMbIE pPEAKLUH, CKOPOCTh XHMHUYECKOM
peaxuy, katanusatop, ITJIK, koppo3us meTamios, cruiaBbl

OCHOBOITOJIArarollle 3aKOHbl XMMHH: 3aKOH COXPAaHEHUs MAaCCHI,
nepuoauueckui 3akoH J[.M. MeHnneneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOTapo

2.3

TEOPUM  XHMHMM: aTOMHO-MOJIEKYJSIDHAs  TEOpHUs,  TEOpHs
JIEKTPOJIUTUYECKON JUCCOLMALINHI

3.1

3.2

Brnanenne ocHoBaMHM XHUMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

YMCHHUC TIPABUJIBHO HCIIOJB30BATh H3YUCHHBIC BCHICCTBA U
MaTepuaibl (B TOM YHCIE MUHEpalbHble yIOOpEHMS, METaIbl U
CIUIaBbl, MPOAYKTHl IepepaboTKH MNPUPOIHBIX HCTOYHHKOB
yIJIeBOA0poA0oB (Yriisi, NPUPOAHOro ra3a, HedTu) B OBHITY,
CEeNIbCKOM XO3SHCTBE, HAa MPOM3BOJICTBE M NOHUMAaHHUE 3HAYCHUS
KHUPOB, OEIKOB, YIJIEBOJIOB /JIsI OpPraHW3Ma 4YeJOBEKAa; yMEHHE
IMPOTHO3UPOBATH BJIUMAHHUE BCIICCTB U XMUMHYCCKUX IMPOLECCOB Ha
OpraHHU3M YeJIOBeKa U OKPYKAIOIIYIO IPUPOAHYIO Cpeay

YMEHUE UHTETPUPOBaTh XUMUYECKHUE 3HAHUS CO 3HAHUSAMHU IPYTUX
y4eOHBIX TPEAMETOB
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3.3

HaIM4YME OmbplTa paboThl € PasiUYHBIMM ~ MCTOYHUKAMHU
uHbOpMAIMM 1O XMMUU (Hay4Hass H HAYYHO-TIONMYJIsIpHAs
JAUTepaTypa, CJI0BapH, CIIPaBOUYHUKH, HHTEPHET-PECYPCHI)

3.4

7.1

yMEHHE OOBEKTHBHO OLIEHHWBATh MH(OpPMAIMIO O BEIIECTBAX, MX
MPEBpAICHUSX W TMPAKTUYECKOM TPUMEHEHHMH U  YMEHHE
WCIOJIB30BATh €€ ISl PElICHUs] y4eOHO-TI03HABATENbHBIX 33124

Brnanenne ocHoBamMM MOHATHUHHOIO ammapara ¥ CUMBOJIMYECKOTO
A3blKa XMMHH JJII  COCTaBJIEHUS (OPMYJ HEOPraHUYECKHX
BEIIECTB, YPAaBHEHUH  XMMHUYECKUX  peaklHil;  OCHOBaMH
xumuyeckoit HomeHknatypsl (IUPAC u TpuBranbHON)

VYMmeHue  OOBSICHATH  CBSI3b  IOJIOKEHUS ~ 3JEMEHTa B
Ilepuoguueckoii CcUCTEME € YHUCIOBBIMH  XapaKTEPUCTHUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsn sapa,
o0I1iee 4YMCIO 3JIEKTPOHOB), pPACHpPEeIEHUEM 3JIEKTPOHOB 110
SHEPreTHYECKUM YPOBHSAM aTOMOB IIEPBBIX TPEX MEPHUOIOB, KaIMs
U KaJIbLIWS

IIpencraBinenne O  NEPUOJUMYECKOW  3aBHCHMOCTH  CBOMCTB
XUMHYECKHUX JJIEMEHTOB (pamuyc aToMma,
JIEKTPOOTPHULIATEIBHOCTD), IMPOCTBIX U CIIOXKHBIX BELIECTB OT
MOJIOKEHUs 37eMeHTOB B llepuonnueckoil cucreme (B MalbIx
nepuojax M IVIABHBIX HOJATPYIIAX) U 3JIEKTPOHHOTO CTPOEHUs
aToMa

YMmenue kinaccupuIpoBaTh:

XUMHNYECKHUE 3JICMCHTBI

7.2
7.3

HCOPraHNYCCKUC BCIICCTBA

XUMHNYCCKUEC pCaKINn

8.1

YMeHue onpenensirs:

BAJICHTHOCTL MW CTCICHb OKHCICHUA XHUMHYCCKHX JJICMCHTOB,
3apsaa HOHa

8.2

8.3

8.4

BHUJI XMMHYECKOW CBSI3M M THUIl KPUCTAUIMYECKOW CTPYKTYpPHI B
COEIMHEHMSIX

XapakTep cpeabl B BOJIHBIX pacTBOpax BeIIECTB (KHUCIOT,
OCHOBaHUM)

OKHCJIHUTEIb 1 BOCCTAHOBUTCIIb

9.1

YMeHne xapakTepu3oBaTh (PU3NUECKHe U XUMUYECKUE CBOWCTBA:
MPOCTHIX BEMIECTB (KUCIOPOA, O30H, BOAOPOJ, TpaduT, amMmas,
KpeMHUH, a30T, ¢ocdop, cepa, XjIop, HATpuUl, Kamui, MarHuu,
KaJIbIIUH, ATFOMUHHM, JKEJIe€30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCJE WX BOIHBIX PacTBOPOB (BOJA,
aMMHaK, XJOPOBOJOPOJ, CEPOBOAOPOJ], OKCHUIBI M THAPOKCHUIBI
metaioB I-11A rpymnmn, amromunus, meau (11), uunka, sxenesa (Il u
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I11), okcunst yrnepoaa (Il u 1V), kpemuus (1V), azora u pochopa
(1 u V), cepst (IV u VI), cepuucras, cepHasi, a30THCTasi, a30THas,
docdopHasi, yronpHas, KpeMHHUEBasE KUCJIOTA U X COJIH)

IIPOTHO3UPOBATh M XapaKTCPHU30BaATHb CBOICTBa BCIIECCTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHUA, MPUMCHCHUC BCUICCTB B

93 3aBUCHMOCTH OT HX CBOWCTB, BO3MOXHOCTb TPOTEKAHUS
XUMHYECKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBUIX
10 YMeHue CcOCTaBlIATh MOJICKYJISPHbIE U HOHHBIE ypaBHEHUS
peakuuii, B TOM 4HcIe!
10.1 peakiuii HFOHHOTrOo 0OMeHa
10.2 OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX XUMHYECKHE CBOWCTBA H3YYECHHBIX KJIaCCOB
' (TpyI) HEOPraHUYECKUX BEIIECTB
104 MTOATBEPIKNAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BIYUCIIATh (TPOBOUTH PACUETHI):
111 OTHOCHUTEIILHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTA B COSTUHCHHUH
11.2 MacCOBYIO JIOJIFO BEIIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00beM ra3on
114 [0 YPaBHCHUSM XHUMHUYCCKHUX PEAKIUHA M HAXOJUTh KOJIUYIECTBO
' BeIIeCcTBa, 00bEM U MacCy pearcHTOB WIIH MPOYKTOB PEaKIIUn
12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HaHWS (HAONIOACHHUE,
121 W3MEpEHUe, OKCIICPUMEHT, MOJISIUPOBAHNE) TIPU HU3YUYCHUHU
' BEIIECTB M XUMHUYECKHX SBICHHUH, yMeHUE CHOpMYITHpPOBATH
MpoOJIeMy | MPEATIOKUTH MYTH €€ perIeHUs
12.2 0e30macHOil paboThl ¢ XMMHYECKUMHU BEIIECTBAMU, XUMHYECKOM
' MOCYJI0¥ ¥ JIa0OpaTOPHBIM 000PYIOBAHHEM
mpaBwiIaMd  0O€30MacHOr0  oOpalleHWsi ¢ BEIIeCTBAMH,
WCIOJIb3YEMBIMHU B TIOBCETHEBHOI KM3HU, MpPaBUIAMH TOBEICHUS
123 B IENIX COEpPEeKEeHHs] 3J0pPOBbS M OKPYXKAIOIIEH MPUPOIHOM
' cpenbl; TOHMMaHWE Bpeaa (OMacHOCTH) BO3JCHCTBHUS Ha >KHBBIC
OpPTaHHU3MBI OIPEIEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHS M
MIPEIOTBPAIIECHUS MX BPEITHOTO BO3JCHCTBHS
13 Hannuue MPAKTUYIECKUX HABBIKOB TUTAHUPOBAHUS u
OCYIIECTBIICHUS CICAYIOMNX XUMHUISCKUX IKCIIEPHMEHTOB:
W3y4eHHEe W  OmhcaHue (U3NYECKUX  CBOWCTB  BEIECTB;
13.1 O3HAKOMJICHHE C (U3NYECKUMH W XUMUYECKUMH SBICHUSIMU;

ONBITHI, WJUTIOCTPUPYIOIIHUE MPU3HAKK NPOTEKAHUSI XUMHYECKHX
peakuuii
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13.2

13.3

13.4

U3y4eHHe CIIOCO00B pa3JeNeHus cMecel

MOJYYEHUE KHUCIOpOJa U H3YYEHHE €ro CBOWCTB; IOJIY4YEHHUE
BOJIOPOJIa U U3YYEHHUE €r0 CBOMCTB; MOJyYEHUE YTIIEKUCIIOTO ra3za
U U3YYEHUE €ro CBOWCTB; MOJYYEHHE aMMHaKa U M3Y4YEHHUE €ro
CBOMCTB

MIPUTOTOBJIEHUE PACTBOPOB C OMNPENCIEHHON MaccoBOM Joieit
pacTBOPEHHOTO BEILIECTBA

13.5

NPUMEHEHHE  HWHAMKATOPOB  (JIaKMyca,  METHJIOpaH)Xa |
(denondranenHa) Il ONPeICTICHIS XapaKkTepa Cpebl B pacTBOPax
KHUCJIOT U LIEJI0YEeH

13.6

HUCCIICAOBAHNEC MW OIIMCAaHHC CBOICTB HCOPIraHNM4YCCKUX BCIICCTB
pa3IMuHbIX  KJIACCOB;, H3YUCHUC B3aI/IMOl[eI\/JICTBI/I$I KHUCJIOT C
METajljlaMu, OKCHJaMH MCTaII0B, PaCTBOPUMBIMHA n
HEPACTBOPHUMbIMU OCHOBAaHUsIMU, COJISIMH, IMMOJIY4YCHHEC
HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHMEC OAHOI'O MCETallla
APYyruM H3 pacTBOpa COJIM; UCCIICAOBAHUC aMQ)OTCpHHX CBOJCTB
TUAPOKCHUIOB aJIFOMHUHHUA U HUHKA

13.7

PEIICHUC OKCICPUMMCHTAJIBHBIX 3aJjad I10 TEMaM: «OCHOBHEBIE
KJIaCCbhl HEOPraHUYCCKUX COGI[I/IHGHI/IfI)); «3JICKTpOJII/ITI/I‘~I€CKa$I
AucCcoluanusi», «BakHele HeMeTaulbl M HX COCAUHCHUA,
«BakHelmme MeTaaiabl U UX COCIUHCHUAI

13.8

XUMHAYECKHE  OKCIIEPUMEHTBI, WJUTIOCTPUPYIOIIHE  MPU3HAKU
MPOTEKaHHUs PEaKIUii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIHH
Ha TIPHCYTCTBYIOIIME B BOJHBIX pAcTBOpaX WOHBL XJIOPHI-,
OpoMua-, womuAa-, cyibdar-, ¢ocdar-, kapOOHAT-, CHIIMKAT-
aHMOHBI, TUAPOKCUI-MOHBI, KATHOHBI AMMOHMSI, MarHusi, KaJbIus,
AMIOMHUHHUS, Kene3a (2-+) u xkenesa (3+), meau (2+), LIMHKA

14

141

14.2

VYmMmenue:

NPECTAaBIATh PEe3yJAbTaThl JKCIEPUMEHTa B (OpMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TpauKOB M TaONMIl U BBIABIATH SMIMPHUECKUE
3aKOHOMEPHOCTH

YCTaHABJINBATb CBsA3HU MCKIY pCaIbHO H8.6J'IIOI[aeMBIMI/I
XUMHUYCCKUMHU ABJICHUAMHU W IIPpOLCCCaAMHU, IMMPOUCXOAAIIMMHU B
Makpo- U MHUKPOMHUDE, OOBICHATH INPpUYIUHBI MHOT 006pa31/151
BCIICCTB

HNEPEYEHbB 3JIEMEHTOB COIEPXKXAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IroOCYAAPCTBEHHOM 3K3AMEHE 110 XUMWUHU

Kon
1

IIpoBepsieMblii JJIEMEHT COePKAHUSA

HepBOHa‘{aJ'IBHBIe XUMHUYCCKUC ITOHATHA
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11

1.2

Yucrtsle BemecTBa U cMecu. CriocoObl pa3ziesieHus: cMecei

ATOMBEI W MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOJIBI XHMHYSCKHX
DJICMCHTOB. HpOCTBIe " CJIOXKHBIC BEIICCTBA.

1.3

Xumuueckass ¢opmyna. BalleHTHOCTH aTOMOB XHWMHYECKUX DJIEMEHTOB.
CreneHp OKUCICHUSA

1.4

1.5

1.6

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocHuTeIbHAs aToOMHas Macca.
OrHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas [O0JIsI XHUMHYECKOI'O
9JICMCHTA B COCIMHCHHUHA

KomnuectBo BemectBa. Mosib. MossipHas Macca. MoJsipHbIii 00bEM Ta30B.
B3anMocBs3p KOIu4ecTBa, MacChl M YUCIIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
OU3NYECKUE U XUMUYECKUE SIBIICHHUS. XUMHUUYECKas peakus U €€ MPU3HAKHU.
3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMUYECKUE YPABHEHUS

2.1

2.2

[Iepnonnueckuit 3akoH U Ilepuonnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToMOB

[lepuonuueckuii 3akoH. Ilepuoguyeckass cucreMa XHUMUYECKUX SJIEMEHTOB
J.U. Menneneesa. Ilepuoasl u rpynnsl. @u3nyeckuili CMbICI TOPSIKOBOTO
HOMEpa, HOMEPOB MEPUOJIa U TPYIIbI JIEMEHTA

Ctpoenne aroMoB. CocTaB aTOMHBIX sjep. M3oronbl. DnekTponbl. CTpoeHue

AJICKTPOHHBIX O000JIOYEK AaTOMOB TepBbIX 20 XHMMHYECKHUX DSJIEMCHTOB
[Tepuonuueckoit cucremsl .. Menpeneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX
TpEX IIEPHOJIOB, KaJIns, KaJIbLIMS (paauyca aTOMOB,
JIEKTPOOTPHUIIATEILHOCTH, METANIMYECKUX U HEMETAIJIMUECKUX CBOMCTB) U
UX COCQUHEHUH B COOTBETCTBUM C IIOJIO)KCHHMEM  DJIEMEHTOB B
IIepnonnueckoi CUCTEME U CTPOCHUEM X aTOMOB

3.1

3.2

CrtpoeHue BeriecTBa

Xumudeckass cBs3b. KoBaneHTHas (TONsipHAsT W HEMOJApHAs) CBS3b.
DNEeKTpOOTPULIATETbHOCTh ~ XUMUYECKUX  3JeMEHTOB. VoOHHas  CBs3b.
Meramuueckas CBSI3b

Tunel KpUCTANINIYCCKUX peH_IéTOK (aTOMHaH, HWOHHAas, MeTaJ'IJ'II/I‘leCKaH),
3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KpHCT&J’IJ’IH‘lCCKOfI peI_HéTKI/I n BHUOA
XHUMHUYECKOH CBSI3HU

Baxnerie npencraBuTENM HEOPTaHMYECKHX BellecTB. Hemertamwibl U ux
coenqnHeHus. MeTamuibl U UX COEAUHEHUS

4.1

Knaccudukanmss 1 HOMEHKIIaTypa HEOPTraHUYECKUX COCTUHEHUN: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHBIE, amoTepHBbIE) u
HecoJieoOpa3yroliye; OCHOBaHUM (IIENOYM M HEPAcTBOPUMBIE OCHOBAHMS);
KHACJIOT (KUCIIOpOACOJepKaye ¥ OECKHCIOPOAHBIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); coJieil (CPeIHUX M KUCIBIX)

4.2

Ou3nNYeCcKMe M XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:
BOJIOpO/A, XJI0pa, KUCIOpOoaa, Cephl, a3oTa, hochopa, yriepoaa, KpeMHH
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duznyeckrue U XUMHYECKHUE CBOMCTBA MPOCTBIX BCIICCTB-MCTAJIJIOB: JINTUA,

4.3 HaTpus,  KajJusd, MarHus M Kajupuus,  QJIIOMMHMS,  JKeJesa.
DNEKTPOXUMHUUECKUN Psiji HAIIPSHKEHUH METaIJIOB
44 ®usznueckue M  XUMHUYECKHE CBOWCTBAa  BOJOPOJHBIX  COEIMHEHMI
' HEMETAJIJIOB: XJIOPOBOJ0PO/Ia, CEPOBOJOPOIA, aMMHAaKa
dusznuecKue U XMMUYECKHE CBOMCTBA OKCHAOB HemeTtaiios: cepol (1V, VI),
4.5 asora(ll, 1V, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuus(lV).
[TonyueHnue oKkCHI0B HEMETAIIOB
46 Xumnueckue cBoicTBa okenaoB: MetaiuioB |A-IIIA rpynmn, nunka, meau(ll) u
xemesa(ll, 1). [TomyueHre OKCHIOB METAJIIIOB
XUMHUYECKHUE CBOWCTBA OCHOBaHHMA U aM(OTEpHBIX TUIPOKCHUIOB (HA
4.7 IpUMepe TUJPOKCHUIOB aIFOMMUHUS, *Kele3a, HuHKa). [lomyuenne ocHoBaHuit
1 aM(OTEepHBIX THAPOKCUIOB
Ob6mmue XUMUYECKHE CBOMCTBa KHUCJIOT: XJIOPOBOIOPOIHOM,
48 CEPOBOJIOPOAHOM, CEPHUCTOM, CepHOM, a30THOM, pochopHOl, KpeMHUEBOH,
yroibHOH. OcoOble XMMHMUYECKHE CBOWCTBA KOHLIEHTPUPOBAHHOW CEPHOU U
a30THOM KucnoT. [lonydenue kucior
4.9 OO61ue xuMUYeCKue CBOMCTBA cpenHux coneil. [lomyuenue comeit
4.10 [Tonyuenue, cobupaHue, pacro3HaBaHUE BOJOPOJA, KUCIOPOJA, aMMMAKa,
YTJIEKUCIIOro ra3a B JlabopaTopuu
411 [lonyyenne ammuaka, CEpHOM M a30THOM KHUCIOT B IPOMBIIUICHHOCTH.
' OO6mme crmocoOb! MOTYYEHUSsT METAIOB
412 I'enernyeckas CBsA3b MEXKAY KJIaCCAMHU HEOPTraHMYECKUX COCIUHEHHUN
) XHAMHYECKUE PEAKIUN
Knaccugukanus XuMU4eCKUX peakiyii Mo pa3IMyHbIM IPU3HAKAM: IO YHCITY
5.1 U COCTaBy YYaCTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIIOBOMY 3(ddekry, mo
U3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX IIEMEHTOB
59 TernnoBoit 3p¢deKkT XUMHUYECKOW peakIh, TePMOXUMUYECKUE YpPaBHEHHS.
' OK30- U DHIOTEPMUYECKUE peaKIUU. TepMOXUMHUYECKUE YPABHEHUS
OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE peaxuuu. Oxucnurenu U
5.3 BoccTaHOBUTENH. [Ipoiiecchl OKHUCIEHNS W BOCCTAHOBIICHUS. DJIEKTPOHHBIN
OaslaHC OKMCIUTEIbHO-BOCCTAHOBUTEILHOM peakuu
Teopusst  anexkTposuTHdyeckod — aucconranvu.  KaTHMOHBI,  aHMOHBI.
5.4 DNEeKTPOIUTHI U HERNEKTPOIUThl. CHIIbHBIE U c1a0ble 2JeKTPoInThl. CTeneHb
JUCCOLIUAIIUHI
55 Peakiiun noHHOrO 0OMeHa. Y ClI0BuUs MPOTEKaHUs peakiii HOHHOro oOMeHa,
' IIOJIHBIE ¥ COKPALLEHHBIE HOHHBIE YPABHEHUSI peaKuil
6 XuUMHS ¥ OKpYyKaromas cpeaa
BemectBa m Marepuanbl B IOBCEJHEBHOW JKM3HM 4eloBeka. besomacHoe
6.1 UCTOJIb30BaHUE BELIECTB U XMMHUYECKUX peakIHil B abopatopuu U OBITY.

HepBaﬂ IIOMOIIB TP XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX
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XUMHYECKOE 3arps3HEHUE OKpYXKawlleh cpeapl (KUCIOTHBIE —AOXKIH,
3arpsi3HEHUE TOYBHI, BO3AyXa M BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUS

6.2 [Ipenenbuas nomyctumasi kouuentpanus BemiectB (IIJK). Pons xumuu B
pElIeHUH DHKOJIOTUYECKUX TMpolieM. YcCuieHue NapHUKOBOro 3ddekra,
pa3pylIeHre 030HOBOIO CIIOSI

[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KpeMHHS U UX COSTUHEHHUN B
GBITy, MCIUIMHE, MMPOMBIINUICHHOCTU U CCIBCKOM XO3SUCTBE. HpI/IMCHeHI/IC

6.3 METAJUIOB M CIUIaBOB (CTallb, YYTyH, JIOPATIOMHHHMNA, OpoH3a) B OBITY U
HNPOMBIIUICHHOCTH WX coenuHeHud. [IOHsATHE O KOPpPO3UH METALIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HU

[TpupoaHble MCTOYHHMKH YTIIEBOAOPOAOB (yroib, MPHUPOIHBINA ra3, HEe(QTh),

0.4 MIPOJYKTHI UX MepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH
[lepBoHavasbHBIE TOHATHSA 00 OPraHMYECKHX BELIECTBAX KaK O COEIMHEHHSIX
6.5 yriepona (MeTaH, A3TaH, STWJIEH, aleTWIEH, A3TaHOJ], TIJIMLEPUH, YKCYyCHas
' kucinota). [loHATHE O OHMONOTMYECKH BAXKHBIX BEIIECTBAX: XHUPAX, OeJKax,
YIJIEBOAAX — M UX POJIM B KHU3HU YEIOBEKa
7 Pacuérer:
7.1 1o GpopmysaamM XUMUYECKUX COEIMHEHUN
7.2 Macchl (MacCoBOM) JJOJIM PaCTBOPEHHOTO BEILIECTBA B pacTBOPE
7.3 M0 XUMUYECKHM yPaBHEHUSM

YYEBHO-METO/JUYECKOE OBECIIEYEHUE  OBPA3OBATEJLHOI'O
MPOLIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1J151 YAEHUKA

Xumust 8 xnacc: labpuenssu O.C., OctpoymoB W.I'., CnagxoB C.A. W3naTenscTBO:
[Ipoceemenue; 2024.
Xumust 9 xnacc: Tabpuenssu O.C., OctpoymoB W.I'., CnagxoB C.A. W3znmarenscTBO:
[Ipoceemienue; 2024.

METOJAUYECKHUE MATEPHUAJIBI AJI51 YYUTEJISL

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. OGpa3oBarenpHas miaardopma AKmnace;

2. Poccuiickas anektponHas mkona (POII);

3. edu.ru

4. resh.edu.ru.

5. Mos llxona
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