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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBjeHa Ha
OCHOBE TpeOOBaHWI K pe3ylibTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTelbHON MpPOTrpaMMBbl
OCHOBHOTO 00rmiero obOpasoBanusi, npeactaBieHHbIXx B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanbHON pabouelt MporpaMMbl BOCITUTAHUSA M C YY4ETOM KOHIICTIIIMHM TPETOIaBaHMS
yueOHOro mpenMera «Xumus» B 00pa3oBarelbHbIX opraHuzanusx Poccuiickoi
denepannm.

[Iporpamma no xumuu Aa€T NpeACTaBICHUE O IENIX, oOIlIeH CTpareruu OOydeHHs,
BOCIIUTAHUSA M Pa3BUTHUSL O0YYAIOMINXCS CPEACTBAMH y4eOHOTO MpEeaMETa, YCTaHABIMBACT
o0s3aTeNbHOE TPEIMETHOE COJEpXKaHHe, NPEeIyCMaTpUBACT paclpeiesieHue ero Imo
KJIacCaM U CTPYKTYpUPOBAHUE IO pas3zesiaM U TeMaM IPOrpaMMbl 10 XUMUU, ONpEeseT
KOJIMYECTBEHHBIE W KAYECTBEHHBIC XapPaKTEPUCTHUKUA COJACPKAHUS, PEKOMEHIYEMYIO
TIOCJICIOBATEIFHOCTh M3YUYCHHSI XUMHUH C YIETOM MEKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX
CBsI3€M, JIOTUKKM Yy4e€OHOro TMpoIEecca, BO3PACTHBIX OCOOCHHOCTEM OO0ydaronuxcs,
ompezenseT BO3MOXKHOCTH TpeaMeTa IS peaiu3aluud TpeOOBaHWI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOH 00pa3oBaTeIbHOW MpPOrpaMMbl HAa YPOBHE OCHOBHOIO OOILEro
oOpa3zoBaHus, a Takke TpeOOBaHUN K pe3ysibTaTaM OOy4YeHHsS XMMHH Ha YpPOBHE Lieliei
W3YYCHHUS TIpeIMeTa ¥ OCHOBHBIX BHIOB YYCOHO-IIO3HABATEIBHOW JACATEIBHOCTH
00yYaromerocs Mo OCBOCHUIO y4eOHOT'O COJIEPKAHUS.

3HaHWEe XUMHH CIIY>KUT OCHOBOH J1sl (JOPMUPOBAHUSI MUPOBO33PEHUS 00yUaloIIerocs,
€ro TMpeJCTaBICHUNW O MaTepuaJbHOM E€IUHCTBE MHUPA, BAXHYIO pOJIb HUTPAIOT
dbopmupyemMbie XUMHUEH TIPEACTABICHHS O B3aMMOINPEBPAIIEHUSX YHEPTUU U 00 IBOJIIOINH
BCIIIECTB B TPHUPOJE, O MyTAX PEMICHUS TIO0ATBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YEeJIOBEYECTBA — CHIPHEBOM, DHEPreTUUECKOM, MUIIEBOM U DKOJIOTHYECKOM 0€30MacHOCTH,
po0sIeM 3paBOOXPAHCHHUS.

N3ydyeHne xumuu:

CHOCOOCTBYET pealv3alii BO3MOXKHOCTEH JUIsi caMopasBUTHS W (OPMUPOBAHUS
KyJIbTYPBI TIHIHOCTH, €€ 001Iel U (yHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (QOPMHUPOBAHME MBIIUIEHHS W TBOPYECKUX CIIOCOOHOCTEH
oOyyJaronuxcs, HABBIKOB ux CaMOCTOSATEIIbHON y4eOHOM NEeSITeTbHOCTH,
HKCIIEPUMEHTAJILHBIX M UCCJIEI0BATEIbCKUX YMEHHM, HEOOXOIUMBIX KaK B MOBCEIHEBHOMN
JKU3HHM, TaK U B MPOPECCHOHANBHON JIEATCILHOCTH,

3HaKOMHUT CO CMeNU(UKON HAYYHOTO MBIIUICHHUS, 3aKIaIbIBAET OCHOBBI I[€IOCTHOTO
B3TJIsila HA €IWHCTBO TIPUPOALI W YEIIOBEKA, SBISICTCS OTBETCTBEHHBIM JTalloM B
(bopMHpPOBAHNUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarONTUXCS;

CIIOCOOCTBYET (DOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO--HAyYHBIM
3HaHUSAM, K TIPUPOJIE, K UYEJIOBEKY, BHOCHT CBOW BKJIaJ B JKOJOTHYECKOE OOpa3oBaHHE
00yJaroImMXxcs.



JlanHple HampaBji€HHS B OOyYeHHMM XHUMHHA OOECIEUMBAIOTCS  CHEIH(PHUKOMA
CoJlep)KaHusl y4yeOHOro mpeaMeTa, KOTOPBIM SABISETCS MEeIarorH4ecKd aganTHpPOBaHHBIM
OoTpakeHueM 0a30BOM HAYKU XMMHH HA ONPENEIEHHOM JTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMsi OPUEHTUPOBAH HA OCBOCHUE
00yJarouMMuUCs CHCTEMbl TIEPBOHAYAIBHBIX MOHATHM XHUMHH, OCHOB HEOPTraHWYECKOH
XUMHH ¥ HEKOTOPBIX OTAEJIBbHBIX 3HAYUMBIX IIOHATUN OPraHUYECKOU XUMUH.

CTpykTypa colepkaHds TporpaMMbl 1O XUMHHM CGHOPMHpPOBaHa Ha OCHOBE
CHUCTEMHOr0 noaxoza K e€ nydyenuto. CoaepkaHue CKIIAJIbIBAECTCS U3 CUCTEMbI IOHATUI O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI 0 XUMUYecKol peakuuu. O6e 3Tn
CHUCTEMBI CTPYKTYPHO OPTraHHW30BaHbI MO MPUHUUITY MOCIEA0BATEIBHOTO PA3BUTHS 3HAHUIM
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguyeckoro 3akona J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— NPEACTABICHUHN 00 3JIEKTPOIUTUUECKON TUCCOIMAIIMY BEILIECTB B PACTBOPAX.

TeopeTndeckne 3HaHHUSI PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IIOJYYECHHBIX U
OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO YPOBHS K JIPYromy,
BBINIOJIHASI QYHKUINU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U BO3MOKHOCTEN
IIPAKTUYECKOIO IIPUMEHEHUS U ITOJYyYECHUS U3YYaeMbIX BEILECTB.

OcBoeHHE MPOrpaMMbl MO XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XMMHAYECKON COCTABIISIIOIIECH HAyYHOM KapTUHBI MUpa B JIOTUKE €€ CHCTEMHOW INPUPOABL,
LIEHHOCTHOTO OTHOLICHUS! K HAYYHOMY 3HAaHUIO U METOJAM ITO3HAHUS B Hayke. M3yueHwue
XUMHH MPOUCXOJUT C MPUBJICUCHUEM 3HAHUU U3 paHee M3YUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromnii Mmup», «brosorus. 5—7 kinaccol» U «DPu3nkKa. 7 Ki1accey.

[Tpu n3ydeHnn XuMuu MPOUCXOAUT (POPMUPOBAHUE 3HAHUIM OCHOB XMMHUECKOM HAYKH
KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOM JESITEIbHOCTH YEJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3ajadya y4yeOHOro MpeaMeTa COCTOUT B
GbOpMHUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUN — BaKHEHIMX (aKTOB, MOHATUH, 3aKOHOB
U TEOPETUYECKUX IOJIOKEHHUH, JOCTYMHBIX 0000IIEHUI MHPOBO33PEHUECKOIO Xapakrepa,
A3bIKa HAYKH, B TPUOOLIEHUU K HAYYHBIM METOAAaM IO3HAHMS MPU U3YYEHHH BELIECTB U
XUMUYECKUX peakluil, B (GOPMUPOBAHHM U PA3BUTUM TO3HABATEJIBHBIX YMEHUW U HX
NPUMEHEHUU B Y4e€OHO-TIO3HABATEIHHOM W Y4eOHO-HMCCIEAOBATENIbCKOW esTEIbHOCTH,
OCBOEHHUU MpaBUJI O€30M1aCHOr0 OOpaIeHHsI C BEUIECTBAMH B IIOBCEIHEBHON KU3HU.

[Tpu M3yueHnn XMMHUKM Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs BaKHOE 3HAUCHHE
npuoOpes Takue 1eid, Kak:

—  (opmupoBaHME  UHTEIUIEKTyaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELIEHUH, CTIOCOOHOM
aJanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;



— HampaBJIeHHOCTh OOY4Y€HHs Ha CHUCTEMAaTHYeCKOe MpHUOOIIEeHHE 00yYaroluxcs K
CaMOCTOSITEJIbHOM  IMO3HABATEJIbHOM  JIEATEIbHOCTH, HAyYHbIM METOJaM TO3HaHUS,
bopMHPYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue yCIoBUM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YYarONIUMUCS OIBITA
pPa3HOOOpa3HOW JAESATENbHOCTH, T[O3HAaHUS M CaMOIO3HAHHUSA, KIIIOYEBBIX HABBIKOB
(KTIOYEBBIX KOMIIETEHIMM), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE JJI Pa3IMYHBIX BUOB
NEATEIIbHOCTH;

— ¢dbopmupoBanue 001Iel (PYHKIIMOHAIIBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHCJIE€ YMEHUU OOBSICHATH M OIICHUBATH SIBIICHUS OKPYXKAIOIIETO MHUPA, HCIIOIB3YS
3HAHUS U ONBIT, OJYYEHHbIC MIPU WU3YUYCHUHN XUMUU, IPUMEHSTH UX TIPU PEIICHUU MTpobIieM
B MTOBCETHEBHOM JKM3HU U TPYAOBOU JEATEIHHOCTH;

— dopmupoBaHUe Yy OOy4YarOUIUXCS TYMAHUCTUYECKUX OTHOIICHUMN, MOHUMaHUS
EHHOCTH XUMHUYECKUX 3HAaHUW [JJi1 BBIPAOOTKM SKOJOTHMYECKU II€J€CO00pa3HOro
MOBEJCHUSI B OBITY U TPYJIOBOM NEATEIHHOCTH B IEJISX COXPAHEHHSI CBOETO 3/I0POBbS U
OKPYKarOIIEH IPUPOTHON CPEBI;

— Ppa3BUTHE MOTHUBAIlMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHs OOIIEUYEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY NMPOGUIIS U HAIPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUSI.

OOmiee 4YKMCIO YacoB, OTBEAEHHBIX MJIA WM3YyUYCHHUS XUMUU Ha YpPOBHE OCHOBHOTO
ob1iero oopazoBaHnus, coctaniseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJen0), B 9
KJjacce — 68 JacoB (2 yaca B HEJIEINIO).



COJEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHUE TOHATHS

[Ipenmer xumuu. Ponp XuMHuM B KM3HU 4YeJIOBEKA. XUMHUSI B CUCTEME HayK. Tena u
BellecTBa. dusnueckue cBONCTBa BelIeCTB. ArperatHoe cocTtosinue BemlecTB. [loHsTue o
METO/IaxX MO3HaHUs B XUMUHU. YucThlie BemecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIBI. XMMHYECKHUE 3JIEMEHTHl. CHMBOJIBI XUMUYECKUX SJIEMEHTOB.
[IpocThie U CIIOKHBIE BeleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass Qopmynia. BaneHTHOCTP aTOMOB XUMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTenbHas aTomHasi Macca. (OTHOcUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KomnuectBo BemectBa. MoJib. MosnsipHast macca. B3auMocBsI3b KOJIMUECTBA, MACChHI U
Yyuca CTPYKTYPHBIX €UHUIL BellecTBa. Pacuérsl o ¢hopmysiaM XUMUYECKUX COSTUHEHUM.

OU3NYECKNE U XUMHUYECKUE ABJICHUS. XMMHUYECKas PEakUuus U €€ MPU3HAKU. 3aKOH
COXpPAaHEHUS MacChl BEHIECTB. XUMHUYECKUE ypaBHeHMs. Kiaccudukanus XUMHUUECKUX
peakiuii (CoeIMHEHMS, Pa3JIOKEHUS, 3aMEeIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOM MOCYA0U, MpaBuiaMu paboThl B JIa0OpaTOpUU U MpuéMamMu
oOpaiiieHus ¢ 1abopaTOpPHBIM 000PYI0BAHUEM, U3YUEHUE U ONKCaHue (PU3NUECKUX CBONCTB
00pa3iioB HEOPraHUYECKUX BEIEeCTB, HabMoneHne pu3ndeckux (IIaBJICHUE BOCKA, TasHUE
JbJa, pacTUpaHHE caxapa B CTYIKE, KUIEHHE U KOHACHCAIMS BOJbI) M XUMHUYECKHUX
(ropeHue cBeud, MpOKaJIMBaHWE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa ¢ KMCIOTOM)
SBJICHUN, HAOIOJICHUE W OMNHUCAaHUE TMPU3HAKOB TMPOTEKAHUS XUMUUYECKUX peakKiui
(pa3ioxkeHue caxapa, B3aMMOJICUCTBUE CEPHOU KUCIOTHI C XJOPUIOM Oapusi, pa3ioKeHHE
ruapokcuaa meau (1) mpu HarpeBanuu, B3aMoIeCTBHE kKejle3a C paCTBOPOM COJIM MEIU
(I1), m3yueHwe crnocoOOB pa3leeHUs CMecel: ¢ TOMOIIBI0 MarHuTa, (pUILTPOBAHUE,
BBITIApYBaHUE, AUCTUIULIIUA, XpoMmaTorpadus, MpOBEJACHUE OYHUCTKU TMOBAPEHHOW COJIH,
HaOJIIOJICHUE W OMHCAHUE PE3YJbTAaTOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUs1 MacChl, CO3/IaHUE MOJEIJIE MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT U IPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoaa B Tpupoje, (puznueckue M XUMHUUYECKHE CBOMCTBA (peakiuu
ropeaus). Oxcuapl. Ilpumenenue kuciopona. CrnocoObl TOJyYEHUS KHUCIOpOJa B
nabopaTopud W TPOMBINUIEHHOCTH. KpyroBopoT xkuciopoga B mnpupome. O30H —
ATOTPOITHAS MOAU(PUKAIIHS KUCTIOPOIA.

TennoBoit >PpPexkT XUMUYECKOW peaKIn, TEPMOXHUMHYECKHUE YpaBHEHUS, JK30- U
HIOTEPMHUYECKHUE peakiuu. TOIUIMBO: Yyroib W METaH. 3arps3HEHUE BO3/yXa, YCUIICHHE
MapHUKOBOTO 3 eKTa, pa3pylieHrue 030HOBOTO CJIOS.



Bopopon — asmemeHT M mpocToe BemecTBo. HaxoxaeHue Bomopona B IPHUPOAE,
bu3nYecKue W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI MmonydeHus. Kuciorer u
COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBorcTBa BOoAbl. Boma xak pactBopurens. PactBopbl. HaceineHHusie u
HEHACBIIIEHHbIE PacTBOPHI. PacTBOpHMMOCTH BelIeCTB B BoAE. MaccoBasi 10l BELIECTBA B
pacTtBope. XUMHUYECKHE CBOMCTBa BOjbl. OcHOBaHus. Poib pacTBOpOB B MpHUpOJE U B
KU3HU YenoBeka. KpyroBopor Bojabl B MpUPOAE. 3arps3HEHUE MPUPOAHBIX BOA. OxpaHa u
OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranmdyeckux coeauHeHuit. Oxcuapl. Knaccudukaimss OKCHaoB:
coneoOpa3yomue (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHbIE) U  HECcoJeoOpasyIolIue.
Homenknarypa oxcunoB. Pu3ndeckne M XUMHUYECKHE CBOWCTBA OKCHIOB. [lomydenue
OKCHUJOB.

OcHoBanusi. Krnaccudukaiyss OCHOBaHUM: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Howmenknartypa ocHoBaHuil. Ou3nueckre U XUMUYECKUE CBOMCTBA OCHOBaHui. [Tomyuenue
OCHOBaHUHU.

Kucnorel. Krnaccupukanus kucnor. Homenknarypa xkucinor. @dusnyeckue Hu
XUMHYECKHE cBOMCTBA KUCIOT. Psn aktuBHOocTH MetaiuioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Comu. Howmenknatypa coiseil. @Duszndeckue M XHUMUYECKHE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIACCAaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

KAQUEeCTBEHHOE OIpEJEICHUE COJACpPKaHUS KHUCIOpOoJa B BO3JyXe, IOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE€ W  M3Y4YEHHE  CBOMCTB  KHUCIOpPOJa,  HAOJIOJICHHE
B3aUMOJICHCTBHUSI BEIIECTB C KHUCJIOPOJAOM M YCJIOBHS BO3HHUKHOBEHMSI U TPEKPAIICHUS
ropeHus (mojkapa), O3HAaKOMJICHHE C oOpaslamMd OKCHJIOB W OIIMCAaHHE HX CBOWCTB,
MOJIy4eHHe, COOMpaHue, paclo3HaBaHWE M HW3Y4YEHHWE CBOMCTB BOJAOpOJa (TOpEHHe),
B3auMojielicTeue Bogopoaa ¢ okcugom Meau  (II)  (Bo3aMoxkHO — uMCHONB30BaHUE
BUJICOMATEPUAIIOB), HAOJIO/ICHHE 00pa3IOB BEUIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAHKE
OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C PA3JIMYHOM PACTBOPUMOCTHIO, MPUTOTOBJICHUE
pacTBOPOB C ONPEACIEHHON MAacCOBOW JOJIEW PACTBOPEHHOIO BENIECTBA, B3AMMOJICMCTBUE
BOJIbI C METAJUIAMH (HATPUEM U KaJblEeM) (BO3MOKHO HUCIOJb30BAHUE BUEOMATEPUATIOB),
HCClieIOBaHUE OOpa3llOB HEOPTraHMYECKUX BEILECTB PA3IMYHBIX KJIACCOB, HaOIIOJCHUE
W3MEHEHUS] OKpacKu WHAUKATOPOB B pacTBOpax KUCIOT U IIeJo4Yed, H3yYeHHE
B3auMojiericTBusl okcuaa meau (l1) ¢ pacTBOpom cepHON KHUCIOTHI, KUCIOT C METaNIaMH,
pEaKUUi HEUTpAIU3alMK, IOJIYyYEHUE HEPACTBOPHMMBIX OCHOBAHWM, BBITECHEHUE OJIHOTO
MeTajljla JAPYrMM U3 pacTBOpa COJM, PEUICHHWE SKCIEPUMEHTABHBIX 33/lad IO TeMe
«BaxHenume KIacCbl HEOPraHUYECKUX COCTUHEHUI.



Ilepunoanyecknit 3axoH u Ilepuoanyeckast cucremMma XUMHYECKUX dJjieMeHTOB /I,
N. MengeneeBa. CrpoeHue aroMoB. XuMHUYeCKad CB3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUH

[lepBble MONBITKM KiIacCU(PUKAUM XUMHUYECKUX 3J1eMeHTOB. IloHstne o rpymnmax
CXOIHBIX 3JIEMEHTOB (ILEJIOYHbIE M LIEJIOYHO3EMEIbHBIC METaJIbl, TaJOr€Hbl, HHEPTHBIC
rasbl). DJIIEMEHTBI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCHIBI.

[lepnommueckuit 3akoH. llepuomnueckas cucrema xumudeckux siemeHToB [l U.
MenneneeBa. KopoTkonepuonnas u JuHHOnepuoaHas Gopmsl [lepuoanyeckoil cuctemMsl
xumuueckux ssiemMeHToB J[. . MengeneeBa. Ilepuonpsl u rpymmbsl. OU3HYECKUN CMBICT
IOPSIKOBOIO HOMEpa, HOMEPOB IEPHUOA U IPYIIIBI AJIEMEHTA.

Crpoenne artomoB. CoctaB aToMHbIX saep. HM3otombl. OnexkTpoHsl. CTpoeHHe
AIIEKTPOHHBIX 000J04Y€K aToMOB NepBbIX 20 XUMHUYECKUX 3JeMeHTOB llepuonnyeckoi
cucremsl J[. 1. Menneneesa. XapakTepucTHKa XUMUUECKOTO DJIEMEHTA 110 €0 MOJIOKEHUIO
B [lepuomnueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM  M3MEHEHWs  paguyca  aTOMOB  XUMHUYECKHUX  JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U EPUOJaM.

3nauenue Ilepmogmueckoro 3akoHa u Ileproanyeckor CHCTEMBI XHMHYECKHX
RJIEMEHTOB ISl pa3BUTUS HayKU U NpakTuku. /. 1. MenneneeB — yuéHblil ¥ rpakIaHUH.

Xumnyeckass  cBA3b.  KoBasieHTHass  (mOJsipHas W HEMNOJIsIpHasl)  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX IIEMEHTOB. VIOHHAs CBS3b.

Crenenp okucnenus. OKHCIHATEIBHO--BOCCTAHOBUTENBHBIE peakiuu. [Iponecchl
OKHCJIEHUS U BOCCTAaHOBJICHHSI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHre oOpa3lOB BELIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJICHCTBIE THAPOKCHIA
LIMHKAa C pacTBOpaMHM KHCJIOT W IIEJI0YEH, NPOBEAEHUE OIBITOB, WJUIFOCTPUPYIOLIUX
IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (TOpeHHe, peakluu pas3iokKeHUs,
COCIUHEHUS ).

Meswcnpeomemmnunle céasu

Peanmnszannss MeEXNpeIMETHBIX CBS3€M MNpH H3YyYEHUM XHMMHUM B 8§ KJacce
OCYULIECTBJISIETCSL YEPE3 UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUHbIX MOHSITHH, TaK U
MOHSATHM, SBIIAFOIIUXCS CUCTEMHBIMH JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OO1ue ecTecTBEeHHO--HAay4YHbIe MOHATHS: HAY4YHBIH (pakT, TUIIOTE3a, TEOpHs, 3aKOH,
aHanu3, CHUHTE3, KJIacCU(PUKalMs, MEPUOAUYHOCTh, HAONIOACHUE, DKCIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@usuka: Marepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIMJ, H30TOIIbI,
paslOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKHI 3apsijl, BEIECTBO, TeI0, 00BEM, arperatHoe
COCTOSTHME BEUIeCTBa, ra3, (PU3MUYECKHe BEIMYUHBI, EIUHUIBI HM3MEpPEHHUs, KOCMOC,
IUIaHEeThI, 3BE3/1b1, CoHILE.



buonorus: porocunTes, apixanue, buochepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOAbI, IMOJIE3HbIE
MCKOIIa€MbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKIHs

[lepnognueckuit 3akoH. [lepuomnueckas cucrema xummyeckux dsaeMeHtoB J[. WM.
MenpaeneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHYECKHX
JIIEMEHTOB MEPBBIX TPEX MEPHUOAOB, Kajaus, KAIBLHS U UX COCINHEHUHA B COOTBETCTBUU C
II0JIOKEHUEM 3JIEMEHTOB B [leproanueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABI XMMUYECKOM CBSI3U. THIIBI KPUCTAJUIMYECKUX PEUIETOK,
3aBUCHMOCTbh CBOMCTB BEILIECTBA OT THUIA KPUCTALIMYECKOW PEIIETKU U BHJIa XUMHYECKON
CBA3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEUIECTB. XUMUYECKUE CBOMCTBA
BEIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEOUHEHUH,
T€HETUYECKasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanmsa XUMUYECKHX pPEaKUUMid MO pa3IMYHbIM MNpU3HaKaMm (MO0 YUCIy U
COCTaBy YYAacCTBYIOLIMX B PEAKIMU BEILIECTB, MO TEIIOBOMY 3((EKTy, MO0 H3MEHEHHUIO
CTEMEHEW OKUCIEHHMS XUMUYECKHUX OJIEMEHTOB, IO O00paTUMOCTH, IO Y4YacCTHUIO
KaTajau3aTopa). OK30- U S3HI0TEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPABHEHHUS.

[ToHsiTHE O CKOPOCTH XUMHUYECKOU peakiuu. [loHsTHe 00 00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHATHEe O FOMOre€HHBIX U TeTepOreHHbIX peakuusx. Ilonstue o
karanuse. IloHATHE O XUMHUYECKOM paBHOBecHHM. DakKTOpbI, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pEAKIUU U MOJ0KEHHE XUMUYECKOTO PABHOBECHS.

OKHUCIANTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, IJIEKTPOHHBIA OalaHC OKHCIUTENIbHO-
BOCCTaHOBUTEIBLHOU peaxkiuu. Cocragnienue YpaBHEHUI OKHUCJIUTEIBHO--
BOCCTAHOBUTENBHBIX PEAKIUHN C UCIOJIB30BAHUEM METO/IA AIEKTPOHHOTO OalaHca.

Teopus >3IEKTPOJIUTUYECKOM JUCCOLMALMHU. OJEKTPOJUTBI M HEIEKTPOJIMTHI.
KarnoHnsl, aHMOHBI. MeXaHU3M JUCCOLMALMH BEUIECTB C PA3JIMYHBIMU BUJIAMA XUMUYECKON
cBa3u. Crenenpb qucconuan. CUiabHbIE U CIa0bIe ANEKTPOIUTHI.

Peakuuu noHHoro ooMeHa. Y clioBUs MPOTEKaHUs peaklMii HOHHOTO 0OMEHa, MOJIHbIE
M COKpalIEHHbIE MOHHBIE ypaBHEHUsA peakuuil. CBONCTBA KUCIOT, OCHOBAHUN U COJIEW B
CBETE MPEJCTABICHUN 00 AIEKTPONMTHYECCKON auccorualnyu. KadecTBeHHbIe peakiny Ha
HOHBI. [IoHsITHE O THAPOIN3E COTEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJENIAMH KPUCTAJUNIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METa/UIOB M HEMETAIOB (rpaduTa M anmasa), CIOKHBIX BEIIECTB (XJIOpuIa HATpUs),
UCCJIEI0BAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKUUU OT BO3JECUCTBUS Pa3IUUHBIX
(GakTOpoB, HCCIEOBAHHE BJIEKTPOMPOBOAHOCTH  PAacCTBOPOB  BELIECTB, IMpollecca
JUCCOLMAIMN KUCTIOT, EeIoYel U cojiel (BO3MOXHO HMCIOJIb30BAHUE BUAECO MAaTEPUAIIOB),



MIPOBEJICHHUE OIBITOB, WJUTIOCTPUPYIOUINX MPU3HAKH MPOTEKAHUS PEaKIil HOHHOTO 0OMeHa
(oOpa3oBaHue ocanka, BbIIEICHHUE raza, 00pa30BaHUE BOJBI), OMBITOB, WILUTIOCTPUPYIOLIUX
IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUUid (TOpEHHE, PEaKUUU pPa3IoKEHUs,
COCIMHEHMSI), PACIIO3HABAHUE HEOPTraHWYECKUX BEIIECTB C IOMOIIbI0 KadeCTBEHHBIX
peaKkiuii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/ad.

Hemeranibl 1 MX coeAMHEHUSA

OOmas xapakTepucTuka ragoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
creneHu okucienus. CtpoeHne u Gu3MUecKre CBOMCTBA MPOCTHIX BELIECTB — TaJIOT€HOB.
XUMHUYECKHE CBOMCTBA Ha MpUMEpe XJIopa (B3aUMOJCHCTBUE C METAJJIaMU, HEMETaJIaMU,
niesnioyamu). XijopoBoaopon. ConsiHas KUCIOTa, XUMHUYECKHME CBOICTBA, TMOJIy4YEHUE,
npuMeHeHue. JleMCTBHE XJopa W XJIOPOBOJAOPOJAa HAa OPraHM3M 4YeJoBeKa. BakHeime
XJIOPU/IBI U UX HaXO0KJIEHUE B IPUPO/IE.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEHU oKuciieHus1. CTpoeHune 1 GU3NYECKUe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJa M Cepbl. AJUIOTPOIHBIE MOAUM(UKAIUU KUCIOpPOAa U cepbl. XUMHYECKUE
cBoiicTBa cepbl. CepoBOIOPOI, CTpOeHHE, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA. OKCHUIbI
cepbl KaK TMpEACTaBUTEIM KHUCJIOTHBIX OKCUAOB. CepHas KHUCIOTa, (QU3HYECKHE U
XMMHYECKHE CBOMCTBa (OOLIME Kak MpPEICTaBUTENS Kilacca KUCIOT M cleuuduyecKkue).
XUMUYECKUE PEaKIMHU, JIEKAIUE B OCHOBE MPOMBIIIJIEHHOIO CII0C00a MOTyYeHHsI CEpHOU
KUCNOTHL. [IprumeHenne cepHoi KUCIOThI. CONM CEpHOW KHCIJIOTHI, KAYECTBEHHAs PEaKLIMs
Ha cyiabdar-uoH. HaxoxnaeHue ceppl U €€ COCOIMHEHUH B MpUPOJE. XUMUYECKOE
3arpsiI3HEHUE OKpPYXKAIOLEH Cpeabl COEAMHEHUSAMU Cepbl (KUCIOTHBIE JTOXKIH, 3arpsA3HEHUE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 MPEOTBPALICHHUS.

OO6miast xapakTepucThkKa 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHUS. A30T, paclpOCTpaHEHHE B Mpupone, (HU3UYECKUE U
xumMuyeckue cBoiictBa. KpyroBopor azora B mnpupoae. AMMHUAK, €ro (U3MUECKHE U
XUMHUYECKHUE CBOMCTBa, MojiyueHue W npumeHeHue. Coium aMMOHHUA, UX (pU3MUECKHe U
XUMHUYECKHE CBOMCTBA, IpUMEHEHNE. KauecTBeHHas peakiusi Ha HOHbl aMMOHHUA. A30THas
KHCIIOTa, €€ MoJyyeHue, PU3nyecKrue 1 XMMUYECKHe CBOMCTBA (00IIMe KaK MpeCTaBUTENS
Kjlacca KUCIOT U crneuupuueckue). Mcmonb3oBaHME HUTPATOB W COJIEH aMMOHHUS B
KaueCTBE MMHEpAJbHBIX yAOOpeHHi. XHMMHUYECKOE 3arps3HEHUE OKpPYKaIoIIEeH cpeibl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE MOKIHU, 3arpsA3HEHHE BO31yXa, MOYBBI U BOAOEMOB).
docdop, amnorpornnbie Mmogudukauu Gocdopa, Guzndeckne m XUMUYECKHUE CBOMCTRBA.
Oxcun dochopa (V) u docdhopHas kuciora, (uU3MYECKHUE U XUMHYECKUE CBOWCTBA,
nosnyuenue. Mcnonp3oBanue GpocdaToB B KaUeCTBE MUHEPAIbHBIX Y0OpEHUH.

O6mast xapakrepuctuka 3neMeHTOB IV A-rpynmbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble  CTENEHM  OKHUCJIEHHUA.  YTJepojA,  aUIOTPONHbIE  MOAM(PHUKAIUH,
pacrpocTpaHeHre B Mpupoie, (Gu3NYecKue M XUMHUYECKHE CBOWCTBA. AncopOuus.
Kpyrosopot yriepona B mpupoae. OKkcuibl yriaepoaa, UX (PU3MUECKHE U XUMHUYECKUE



CBOMCTBA, NEHCTBHUE HA JKUBBIC OPTaHU3MBI, MOJYyYEHWE U MPUMEHEHHE. DKOJIOTHICCKUE
npoOiemMbl, CBsi3aHHBIE ¢ OoKcuaom yriaepona (IV), rumoresa rnobGanbHOrO MOTETICHUS
KJIUMaTa, TMapHUKOBBIH A @dexT. YrompHas kuciota W e€ coid, uxX (U3NYECKUE U
XUMHUYECKUE CBOWMCTBA, MOJIyYeHHE U MpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHat-
noHbl. Vcrnonb3oBaHnue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHavanbHble TOHATHS 00 OpPraHWYECKUX BEIIECTBAX KaK O COCTUHEHHUSIX
yraepojga (MeTaH, 3TaH, STWJIEH, alleTWICeH, A3TaHOJ, TJIMIEPUH, YKCYCHas KHUCIIOTa).
[IpupoaHbie UCTOYHUKH YIIIEBOJIOPOJOB (YroJib, MPUPOJIHBIN Ta3, He(Th), MPOAYKTHI UX
nepepaboTku (O€H3WH), UX POJIb B OBITY M NMPOMBINUICHHOCTH. [loHsATHE 0 OMOJIOTHYECKHU
BOXHBIX BEIECTBAX: JKHMpaxX, OelKax, YIJIeBOJaX — M WX pOJIM B JKU3HU YEJOBEKA.
MarepuanbHOE €TUHCTBO OPTAaHMYECKUX U HEOPTAHUYECKUX COCTMHCHHM.

Kpemuuii, ero ¢usznueckue M XUMUYECKHE CBOWMCTBA, MOJYyUYCHHE W MPUMEHEHHE.
Coeaunenust kpemHusi B npupoje. O6mue npencrabienuss o6 okcunue kpemuus (1V) u
KpeMHHeBOW Kuciote. CHIMKATBl, WX HCIOJIL30BAaHWE B OBITY, B TPOMBIILICHHOCTH.
Baxxueiime cTpouTenbHbIE MaTepUaibl: KEpaMHUKa, CTEKIIO, IIEMEHT, OETOH, YKeNe300€TOH.
[TpoGaembr 0€30MacHOTO HWCIIOIB30BAHUS CTPOUTEIBHBIX MaTepHUaiOB B ITOBCETHEBHOMN
KU3HH.

Xumuueckuii IKCnepumeHm:

HU3yuyeHHe oOOpa3lOB HEOPraHWYECKUX BEILECTB, CBOWCTB COJSIHOM KHUCIIOTHI,
MIPOBEICHHE KAYECTBECHHBIX PEAKIMKA Ha XJIOPUA-HOHBI W HAOJIOEHWE MPU3HAKOB HX
MPOTEKaHUSs, OMbITHI, OTPAKAIOIINE (PU3NYECKUE U XUMUYECKUE CBOMCTBA T'aJIOTEHOB U UX
COCIMHEHHM (BO3MOXXKHO MCIOJIB30BAHKUE BUICOMATEPUATIOB), O3HAKOMJICHHE C 0Opas3IiaMu
XJIOpUJ0B (TaJOreHUIOB), O3HAKOMJICHHE ¢ oOpaslaMu cepbl M €€ COCAMHCHUSIMHU
(BO3MOXXHO HCHOJB30BaHUE BHJIEOMATEPUAIIOB), HaOMIOAEHUE Ipolecca OOyIJIMBaHUS
caxapa TMoJ JEHCTBUEM KOHIICHTPHUPOBAHHON CEPHON KHCIIOTHI, M3yYE€HHUE XUMHUYECKHUX
CBOMCTB pa30aBJICHHOMN CEPHON KHUCIIOTHI, MPOBEJCHUE KaUeCTBEHHON peakluu Ha CyibQaT-
WOH Y HaOIto/IeHne Tpu3HaKa e€ MPOTeKaHus, O3HAKOMJICHUE ¢ (U3HMUECKUMU CBOMCTBAMU
azora, (Gochopa W uX coeauHEHUN (BO3MOXKHO HCMOJb30BAHUE BHUIACOMATEPUAIIOB),
o0pa3iaMu a30THBIX U (POCPOPHBIX YI0OpEeHUI, MOTyUeHHE, COOMpaHue, pacro3HaBaHUE U
W3Y4YCHUE CBOMCTB aMMHaKa, MPOBEICHWE KAYeCTBCHHBIX PEAKIMA HAa WOH aMMOHHUS W
dbochar-uoH W HW3ydeHHE  NPU3HAKOB  HMX  MPOTEKAHUS,  B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOW  A30THOM  KHCIOTHI C MeIbl0 (BO3MOXKHO  HCIOJIb30BAHUE
BUJICOMATEPHATIOB), M3yYCHUE MOJEICH KPHUCTAJUIMUECKUX PEImETOK anmasza, Tpadwura,
dymiepeHa, O3HAaKOMJIGHME C MPOLECCOM  aJCOpPOIMU  PACTBOPEHHBIX  BEILECTB
AKTUBHPOBAHHBIM yIrI€M U YCTPOWCTBOM TMPOTHUBOTA3a, TMOJY4YCHHE, COOMpaHHeE,
pacmo3HaBaHWE€ W W3YyUYCHHE CBOWMCTB YTJICKUCIOTO Ta3a, MPOBEICHHE KAaYeCTBEHHBIX
peaknuii Ha KapOOHAT W CWIMKAT-MOHBI W W3Y4YEHHWE TMPU3HAKOB WX TMPOTEKAHUS,



O03HAKOMJICHUE c MPOAYKIIUEN CUJIUKATHOM MPOMBIILJIEHHOCTH, penieHue
AKCIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BakHele HeMeTaluIbl U UX COSTUHEHUS».

MeTaJuibl 1 MX COeIMHEHU S

OO6mrast xapakTepUCTUKAa XUMHUYECKUX D3JIEMEHTOB — METaZIOB Ha OCHOBAaHUU HX
nojiokeHus B llepromamueckor cucreMe xumuyeckux sneMeHtoB Jl. M. MenpeneeBa u
cTpoeHusi aroMoB. CTpoeHHe MeTauioB. MeTamnueckas CBSI3b M METAJUIMYECKAs
KpUCTAIMYECKas  pemeETka.  DJNEKTPOXMMHUYECKHM  psi  HAOpsHDKEHUM — METallIoB.
dusznyecKkue U XMMHUYECKHE CBOMCTBA MeTalioB. OOIIue crocoObl MOJy4YeHUs METAJIOB.
[ToHaTHE O KOPPO3WHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUThl UX OT KOppo3uu. CIuIaBbI
(cTanb, 4yT'yH, TIOPATFOMUHUKN, OpOH3a) U UX IPUMEHEHHE B OBITY U MTPOMBIIIICHHOCTH.

[Ilenounsie wmeTamipl: noNOKeHUE B llepruoandeckol CUCTEME XHMUYECKUX
anemeHToB /[. 1. MenaeneeBa, CTpoeHUE UX aTOMOB, HAX0XKAEHUE B Ipupoae. Pusndeckue
U XMMHMYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUAbl U TUIPOKCUIBI HATPUS U
kaius. [[ppuMeHenne menoYHbIX METAIIOB U UX COCTMHEHUM.

[[lemoyHO3EeMENBHBIE METAJUIBI MarHUM M KajbLMi: moJiokeHue B llepmoamdeckon
cucteMe xuMudeckux 3neMeHToB J1. 1. MenaeneeBa, CTpoeHUE UX aTOMOB, HAX0XKICHUE B
npupone. Ddusznueckue W XMUMHUYECKHE CBOWCTBA MarHus W Kainplus. BaknHenmme
COCIMHEHMS Kalblusg (OKCHA, TUIPOKCHA, coiu). JKECTKOCTh BOJBI U CIOCOOBI €€
YCTpPaHEHHUS.

AmomMuHHN: noJ0KeHUe B llepuonnueckon cucremMe Xxumuyeckux snemMeHtos 1. U.
MenpaeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B mOpuponae. PU3MYECKUEe U XHUMHUYECKHUE
CBOMCTBa aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCUA U TUAPOKCH 1A aTFOMUHHUSL.

Kenezo: mosoxenue B llepuommyeckor cucreMe XUMHYECKUX diemeHtoB [[. U.
MenpeneeBa, CTpOEHUE aTroMa, HaxoXkAeHue B npupoje. PU3NYECKHEe U XUMHUYECKHUE
cBoiicTBa xkene3a. Oxcunbl, Tuapokcuasl u conu xenesa (1) u xenesa (lll), ux cocras,
CBOICTBA U MOJIYYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pasllaMu METAJJIOB U CIUIABOB, UX (PU3UUYECKHMMH CBOWCTBaMH,
W3y4CHUE pe3yJIbTATOB KOppO3uH METaJJIOB (BO3MOXKHO HCII0JIb30BAHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEN B3aMMOJCHCTBUSI OKCUJIa KajbllUsl U HATPUSI C BOJOM
(BO3MOKHO HCIIOJIB30BaHUE BHUACOMATEPHUAIOB), MCCIIEIOBAHUE CBOWMCTB >KECTKOW BOJIBI,
mpoliiecca TOpPEeHUs >Kelie3a B KUCIOpoje (BO3MOXKHO HCIIOJIb30BAHUE BHUJIEOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKIMil Ha WOHBI: MAarHusl, KalblUs, aTIOMUHMUS,
nuuka, xeneza () u xeneza (Il1), mequ (Il), HaOmromeHwe W omucaHWe MPOLIECCOB
OKpalluBaHUsl TJIAMEHM HMOHAMHM HATpHs, Kalusg U Kaidbldsg (BO3MOXXHO MCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THUIPOKCHAA ATIOMUHUS U
TUJPOKCUJIA IIUHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1au Mo TeMe «BakHeillre MeTamibl
U UX COCMHEHUS.

XUMHA M OKPYKAIOLIAA Cpeaa



BemectBa u Marepuansl B NOBCEJHEBHOW JKM3HM 4ernoBeKa. besomacHoe
UCIOJb30BaHUE BEIIECTB M XUMHUYECKMX peakiuii B ObiTy. IlepBas momois mpu
XUMHUYECKUX OKOTaX U OTPABJICHUSX.

XUMHUECKOE 3arps3HEHHE OKpyKarouied cpenbl  (MpefesbHas — JomycThUMas
KOHIIeHTpalus BemecTs, aanee — [1JIK). Pons XumMuu B pelieHun 3KOJI0TUYECKUX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHue O0O0pa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, TMOJHUMEpPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanuzanuss MeEXNpeAMETHBIX CBSI3€ MpU HM3y4YeHHMM XUMUU B 9 Kiacce
OCYLIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
NOHATHUH, SBIAIOMIMUXCA CUCTEMHBIMH JJI OTJAEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO
IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAay4dHbIM (akT, TUIOTE3a, 3aKOH, TEOPHs,
aHalnW3, CHUHTE3, KIacCU(PUKaLMs, MEPUOAUYHOCTh, HAONIOAEHUE, SKCIEPUMEHT,
MOJICJIMPOBAaHUE, W3MEPEHUE, MOJENb, SBICHUE, NApHUKOBBIM 3P(EKT, TEXHOIOIrus,
MaTepHabl.

®dusnka: marepus, aToM, 3IEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIHJI, W3O0TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsji, MPOBOJHUKHU, MOJIYIPOBOIHUKH,
JTUAJIEKTPUKH, (DOTOIEMEHT, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSIHUE BEIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTAILIMYECKas pEIIETKa, CIUIaBbl, (usnyeckue
BEJIMYUHBI, EAMHULBI N3MEPEHMS], KOCMUYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE€3/1b1, CONHIIE.

buonorus: ¢poTtocuntes, apixanue, onocdepa, skocucTemMa, MUHEPAIbHBIE YI00PEHMS,
MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BELIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MHUHEpATbl, TOPHbIE MOPOABI, IOJE3HbIE
MCKOIIa€MbIE, TOIIJIMBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPe3yJbTaThl OCBOEHHUS MPOrpaMMbI OCHOBHOTO O0IIEro o0pa3oBaHUS
JOCTUTAIOTCSI B XOJ¢ OOydYeHUss XHMHHM B €IWHCTBE Yy4eOHOW U BOCHUTATEIHHOU
JESATENIBHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCHUICKUMHU COLMOKYJIBTYPHBIMU U
JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MpaBUWJIAMU U HOPMAMHU
NOBEJICHUSI U CHOCOOCTBYIOT IpOLECCaM CaMOINO3HAHMs, CaMOPa3BUTHS M COLUAIA3ALMU
00yJaronuxcsl.

JIM4HOCTHBIE Pe3yabTaThl OTPAXKAIOT TOTOBHOCTb OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTHBHBIX LIECHHOCTHBIX OPUEHTALMI U PACIIMPEHUE ONBITA JAESITEIbHOCTH Ha
€€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoTHYECKOT0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOIIEHHUSI K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUYECKOMY U
HAay4YHOMY HAaCIEAUI0, IOHMMAaHUs 3HAYECHUS XMMHUYECKON HAayKU B JKU3HU COBPEMEHHOTO
oO1miecTBa, CHOCOOHOCTH BJIaJAETh TOCTOBEPHONW MH(POPMAIMEN O NEPENOBBIX JOCTHKEHUSIX
Y OTKPBITUAX MUPOBOM M OTE€UECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBE MHUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCIUTAHMSA:

IPEJICTaBICHNUS O COLUAIbHBIX HOpPMax U IMpaBWJIaX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJUIEKTUBE, KOMMYHUKATHBHONH  KOMIIETEHTHOCTM B  OOILECTBEHHO  IIOJIE3HOIA,
y4e0HO-UCCIIEeI0BATENbCKOM, TBOPUYECKOM M APYTrUX BUIAX NEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATENBHOCTH MPH BBIMOJIHEHUH y4€OHBIX, TO3HABATEIbHBIX
3a/lay, BBIMOJHEHUM XHWMHUYECKHX HKCIIEPUMEHTOB, CO3JaHMHM YYEOHBIX IPOEKTOB,
CTpEeMJICHUS] K B3aMMOIIOHMMAaHMIO W B3aMMOIOMOIIM B TIpoliecce H3TON yueOHOU
JEATEIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBEJAEHUE M NOCTYIIKM CBOMX TOBAapHIIEH C
MO3ULIMN HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHYECKUE TMPEACTABICHUS O BEIIECTBE M XHWMHYECKOW pEeaKIH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIIOIIUE OCHOBY IS
NOHMMAaHHS CYIIHOCTH HAyyHOM KapTHHBI MHpa, TNPEACTABICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSA MPUPOJIbI, B3AMMOCBS3SIX YEJIOBEKa C MPUPOIHON Ccpenoil, o
POJIM XMMUU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HAaBaTEJIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJYyYEHUE HOBBIX 3HAHUI M0 XUMUH,
HEOOXOUMbIE JUIsl OOBSICHEHUS HAOIIOAAEMbIX MPOILIECCOB U SBIICHUH, MO3HABATEIbHOM,
UHGOPMAIIMOHHON M YMTATEIbCKOW KYJIbTYphI, B TOM YHCJIE€ HaBBIKOB CAMOCTOSTEIHHOU
paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOW JIUTEPATYpOM, TOCTYNMHBIMU TEXHUYECKUMU
cpencTBaMu UH(GOPMALIMOHHBIX TEXHOJIOTU;



WHTEpeC K O0OYUYCHHIO U MMO3HAHUIO, JTI0003HATEILHOCTh, TOTOBHOCTh M CITOCOOHOCTH K
caM000pa30BaHNI0, MPOEKTHOM M HCCIENOBATEIBCKONW NEATEIbHOCTH, K OCO3HAHHOMY
BbIOOPY HAMPaBICHHOCTH M YPOBHA 00y4eHHUS B JaJIbHEHIIIEM;

4) hpopMHUpPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HAHWE IEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTaHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHWE TMOCIEACTBHA U HEMPHUITHE BPEIHBIX
NpUBBIYCK (YIIOTPEOJICHUS ATKOTO0JIsl, HAPKOTUKOB, KYpPEHHUs ), HEOOXOAMMOCTH COOIIOICHHUS
npaBui 0€30MACHOCTU MPHU OOpAIICHUH C XMMHUYECKUMU BEIIECTBAMU B OBITY M peajbHOM
KU3HH,

5) TpyA0BOr0o BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO mpodeccuii U TpyAa pasIudyHOrO poJa,
yB@XEHHE K TPyAy U pe3yJbTaTaMm TPYIOBOM NEATEIHHOCTH, B TOM YHCJIE€ Ha OCHOBE
NPUMEHEHUsI TPEIMETHBIX 3HAaHUN 10 XHMMHH, OCO3HAHHBIM BBHIOOp HWHAMBHUIYATBLHOU
TPACKTOPUH IPOAOIKEHUSI 00pa30BaHus ¢ yUETOM JIMUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, ycHenrHoil npodeccuoHaIbHOM
JESTEIbHOCTH M Pa3BUTUS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTh aJalNTHPOBAThCS B
npodeccuoHaNBEHOM Cpere;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU I1€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KAaK HUCTOYHHKY *XU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHHWS, MOHMMAaHWE IEHHOCTH 3/I0POBOTO M 0O€30MacHOro
oOpaza KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HYECKOMY U
IICUXUYECKOMY 3/I0pOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOICHUs TMpaBuil 0e3011acHOro
NOBEJICHUs MPU pabOTe C BEIECTBAMH, a TaKXKE B CUTYallUAX, YIPOXKAIOIIUX 3/I0POBBIO U
JKU3HHU JIFOEH;

CHIOCOOHOCTH TMPUMEHSTh 3HAHUS, TIOTydyaeMble MPU U3yUYEHUU XUMHHU, IS PEIICHUS
3a/1a4, CBSA3aHHBIX C OKPYXalolleW TMPUPOAHOW CpenoM, Il TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOM KyJIbTYpbI, OCO3HAHUA TJI00AJBLHOTO XapaKTepa 3KOJIOTUYECKUX MpobiieM U
nyTel MX peleHusl MOCPEICTBOM METOJ0B XHMHUH, 3KOJOTHYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B TTO3HABATEIbHON, KOMMYHUKATUBHOW U COIIMATBLHON MPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocrtaBe meTanpeaMeTHBIX pe3ylbTaTOB BBIACIAIOT 3HAUYMMBIEC 71 (YOPMHUPOBAHHS
MHUPOBO33pEHUsI OOIICHAYYHbIC TOHATUA (3aKOH, TEOpHUs, MPHUHIUI, TUIMOTEe3a, (axT,
CUCTEeMa, MPOIleCC, SKCIEPUMEHT U JPYroe.), KOTOpbIe HCIOJIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX MpeaMEeTaxX M TMO3BOJIAIOT HAa OCHOBE 3HAHWMA W3 ATHX MPEIMETOB
dbopMupOBaTh MpEACTaBICHUE O IEIOCTHOW HAYYHOW KapTHHE MHpa, U yHHBEpPCaTbHBIC
ydeOHble JeUCTBUS (TIO3HABATENbHBIE, KOMMYHHKATUBHBIC, PETYJISATHBHBIC), KOTOPHIE
oOecrieunBarOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHHPOBAHUIO U
OCYIIECTBJICHUIO yUeOHON AESITENbHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS



ba3oBble JJornueckue aelcTBUA:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHAS NMPU OCBOCHUM 3HAHUM:
pPacKpbIBaTh CMBICII XHUMHUYECKHX TOHSATUM (BBIACHATh HMX XapaKTEepHbIE MPU3HAKHU,
yCTaHABJIMBaTh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIOJB30BaTh IOHATHUS JIJIS
00BSICHEHUS] OTACIBbHBIX (PAKTOB W SBJICHWUM, BBHIOMpATh OCHOBAHHUS W KPUTEPUU IS
KJacCU(DUKAIMN XMUMUYECKUX BEIICCTB M XUMHUECKUX PEAKIINM, yCTaHABINBATh MPUIHHHO-
CJICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH HM3yYCHHUS, CTPOUTH JIOTHUECKUE PaCCYKICHUS
(MHAYKTUBHBIC, ICTYKTUBHBIC, IO aHAJIOTHH ), JIeJIaTh BBIBOJIBI U 3aKIIOUCHHUS;

yMEHHE TIPUMEHATH B  TMpollecce IO3HaHUS  TOHATUA  (IpEeAMETHhIE U
METanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJCIH, HCIOJb3yeMble B XHMUH,
mpeo0pa3oBbIBATh IMHPOKO MPUMEHSEMbIE B XHMHH MOJCIBbHBIE TPEJACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIECMEHTA), XUMHUYECKass popMysia U ypaBHCHHE XUMHUUYECKON
peaKkIiuy — MpU PelIeHUH Y4eOHO-TIO3HABATEIbHBIX 3aJlad, ¢ YYETOM ATHUX MOJCIBHBIX
MPEICTABJICHUN BBISIBIISITH W XAPAKTEPU30BATH CYIIECTBEHHBIC NPU3HAKA HM3Y4YaeMBbIX
O0OBEKTOB — XMMHUYECKMX BEIIECTB U XHUMHUYECKHX PEaKIHUi, BBIABISTL OOIIME
3aKOHOMEPHOCTH, TPUYUHHO-CIECACTBEHHBIC CBS3M W IPOTUBOPEUHS B H3Yy4AEMBbIX
rpoueccax v sIBICHUSX.

ba3oBble uccienoBarebCKue JeiicTBHA.

YMEHHUE HUCIIOJIb30BaTh MTOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS, a
TaKk€ B KAa4eCTBE OCHOBBI Il (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYKJICHUU;

MPUOOPETEHHUE OIBITA MO TJIAHUPOBAHUIO, OPTaHU3AIMU U MIPOBEICHUIO YYSHUUECCKUX
DKCIICPUMEHTOB, yMEHHME  HaOmogaTh 3a  XOAOM  IIpolecca, CaMOCTOSITEILHO
IIPOTHO3UPOBATh €0 pe3yJbTar, (OpMYIHpPOBaTh 00OOIICHHUS U BBIBOJBI 10 pe3yJbTaTam
MPOBEJAEHHOTO OMbITA, UCCIEAOBAHMUS, COCTABIISTH OTUET O MIPOJICTaHHON padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHHE BBIOMpaTh, aHAIM3UPOBATh U HHTEPIPETHPOBATH MH(POPMAITUIO PA3TUIHBIX
BHUJIOB U (DOPM MpEeICTABICHUS, MOJyIaeMyIO U3 Pa3HbIX HICTOYHHKOB (HAYYHO-TIOMYJISIpHAS
JuTepaTypa XHMHUYECKOTO COJCpKaHUs, CIpaBOYHBIC MMOcoOus, pecypchl MHTepHeta),
KPUTHYECKHU OIEHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(GOPMAIIUIO;

YMEHHUE TMPUMEHATh Pa3Iu4YHbIE METOJbI M 3alpochl MpPH TOUCKE U OTOOpe
HH(pOpMAIIMK ¥ COOTBETCTBYIOIIUX JTAHHBIX, HECOOXOIUMBIX ISl BBITIOJIHCHUS yYUYCOHBIX H
MO3HABATEIBHBIX 3a/Ja4  OMNPEACIEHHOIO0 THUIA, IPUOOPETECHHWE OIbITa B 00JIACTH
WCIIOJIb30BaHUsl MH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUM, OBJIaJCHUE KYJIbTYpPOI
AKTUBHOTO HCTOJIb30BAHUSI PA3TUYHBIX TMOUCKOBBIX CHUCTEM, CaMOCTOSITEIILHO BBIOMPATH
ONTHUMANTbHYIO (OpMY TIpeACTaBICHUS HH(DOPMAIIUN U WILTIOCTPUPOBATH PelIaeMbIe 3a/1a4u
HECJIO)KHBIMHU CXeMaMH, TuarpaMmamu, IpyruMu popmamu rpa@uky 1 uX KOMOMHAIMSMUY;



YMEHHE HCIIOJIb30BaTh U aHAJIM3UPOBAThH B Mpoliecce YUYEOHON U MCCIIeN0BaTENbCKON
JESTENIbHOCTH WH(OPMALIMI0O O BIMSHUM TPOMBIIUIEHHOCTH, CEJIBCKOTO XO3sicTBa U
TPaHCIOPTa HA COCTOSIHUE OKPY’KAOIIEH MPUPOTHOM CpEbI.

KoMMyHMKATHBHBIC YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHHMsI 3aJlaBaTh BOIPOCH (B XOJ€ Auanora U (Wiau) AMCKYCCHUHU) IO CYIIECTBY
oOcyxgaeMoil TeMbl, (OPMYITUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO BBIMOTHEHUS
MPEIIOKEHHOW 3a]1a4u;

YMEHUS MPEACTABIIATh IOJYYCHHBIE PE3YJIbTATHl ITO3HABATEIBHOM JEATEIBHOCTH B
YCTHBIX M IIHCBMEHHBIX TEKCTaX; JeNarb IPE3CHTALMI0 pe3yJIbTaTOB BBIIIOJIHEHUS
XMMHUYECKOTO JKCIIEpUMEHTa (J1aDopaTOpHOrO OIbITa, JIAOOpaTOPHOW paboThl 1O
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yYEOHOTO MPOEKTA);

YMEHUS YYEOHOT0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIHLHOMN
U HCCJIEeIOBATENIbCKON NIEATEIbHOCTU IMPH PEIICHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE
yuéTa OOIIMX HMHTEPECOB U COIVIACOBAaHUS MO3ULUN (00CyXkAeHHsS, OOMEH MHEHHSIMH,
«MO3TOBbIE HITYPMBbID», KOOPAUHALIMS COBMECTHBIX JIEUCTBHM, ONPEACIICHUE KPUTEPUEB TIO
OIICHKE KaueCTBa BBIIIOJIHEHHOU PaObOThI U IpyTHUE).

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA:

YMEHUE  CaMOCTOSITEJIBHO  ONPENEIATh UEIU  JEATEIIbHOCTH, IUIAHMPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBaTb M TPU HEOOXOAUMOCTH KOPPEKTHPOBATH  CBOIO
NesATEIbHOCTh, BbIOMpaTh HaubOojee >S(PPEeKTUBHbIE CHOCOOBI pEIICHHS YYEOHBIX U
MO3HABATEJIbHBIX 33a4, CAMOCTOSITEIbHO COCTABISTh WIIM KOPPEKTUPOBATH MPENJI0KECHHBIN
aJITOPUTM JIEHCTBUH NpHU BBINOJIHEHUU 3aJaHUM ¢ YYETOM IOJyYEHUs HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTax — BEIECTBaX M PEAKIMIX, OLIEHWBATh COOTBETCTBUE MOJIYyYEHHOTO
pe3ynbTaTa 3asBJICHHOW IE€JIM, YMEHHE HCHOJb30BaTh M AHAJU3UPOBATh KOHTEKCTHI,
npeajaraeMble B YCIOBUM 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeameTHBIX pPE3yJbTATOB IO OCBOEHHUIO 00S3aTENIbHOIO COIEpIKaHUS,
YCTaHOBJICHHOTO JaHHOM deaepanbHoii pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIE
0o0yJarouMMuUCs Hay4HbIE 3HAHMS, YMEHHS M CIOCOObl ACHCTBUM, cnenuuyeckue ais
NpeIMETHON 00J1acTh «XUMUSDY, BUJBI IESITEIBHOCTH MO MOJYYEHHUIO HOBOT'O 3HAHHUS, €T0
UHTEpHpETaly, NpeoOpa3oBaHUI0 U TMPUMEHEHHIO B PAa3IUYHBIX YYEOHBIX U HOBBIX
CUTYyaIUsX.

K koHI1y 00yueHus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHMX TMOHSATHUH: aroM, MOJIEKYJa,
XUMUYECKUNA  3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAs M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHTENIbHAs aTOMHas H
MOJIEKYJIIpHAasl Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JI0JI1 XUMHYECKOT0 3JIEMEHTa B COCIMHEHUHU, MOJSIPHBIA O0BEM, OKCHJI, KUCIIOTA,



OCHOBAHHUE, COJIb, 3JIEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCJICHUS, XHUMHYECKas
peakiusi, KiaccuuKaIusl peakiuii: peakiiui COCTUHECHHsI, PEAKIIUN Pa3JIOKEHUS,
peakIuu 3aMelIeHUsl, peaklnu OOMEHa, H3K30- M SHIOTEPMUYECKHUE PEAKIIUU,
TeryIoBo 3¢ (dEeKT peakuuu, siAPO aTroma, AIEKTPOHHBIM CIOW aToma, aTOMHas
opOuTanb, paadyc aromMa, XUMHUYECKas CBs3b, IOJISIpHAS U HEMOJsIpHAs
KOBaJICHTHAsI CBSI3b, MOHHAS CBS3b, UOH, KATUOH, aHUOH, PACTBOP, MAaccoBasi J10JIsI
BelllecTBa (IPOLICHTHAsI KOHIIEHTpAIUsi) B paCTBOPE;

WJUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUUYECKUX MOHATHI U MIPUMEHSTH 3TH
MOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XMMHMUYECKYIO CHMBOJIMKY MJII COCTaBJICHHUS (DOpPMYN BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENIENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, CTEIICHb
OKHUCJICHHUS] SJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAIICKHOCTH BEIIECTB K
ONpeNeIEHHOMY KJacCy COEIMHEHHM 1o (opmylaM, BUJ XUMHUYECKOW CBSI3H
(KOBaJICHTHAsl ¥ MOHHAs1) B HEOPTraHUYECKUX COCIUHECHUSIX;

packpeiBath  cmbicn  [lepumommueckoro  3akona J[. WM.  Menneneesa:
JIEMOHCTPUPOBATh MOHUMAaHUE MEPUOTUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUECKUX
AJIEMEHTOB OT MX MOJoXeHus B Ilepuogmyeckoid cucteMe, 3aKOHOB COXPaHEHHUS
Macchl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHa
ABorapo;

OMHUCHIBATh M XapakTepu3oBaTh TaOmuuHyro (opmy Ilepronuueckoil cUCTEMBI
XUMHUYECKUX DJIEMEHTOB: pa3iMyuaTh MOHATHUS «TJ1aBHas noarpynmna (A-rpymnmna)» u
«mobounas noarpynna (b-rpynma)», manble W OOJBIINE TEPHOJBI, COOTHOCHUTH
o0O3HaueHus, KOTophle wuMmetoTcs B Tabmuie «llepuoguyeckas cucrema
xumudeckux snemMeHtoB . M. MenaeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsjl siapa, oOlee 4Yucio
AJIEKTPOHOB U paCTIPEIETICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KIaccu(puIMpoBaTh ~ XMMHUYECKHE  JJIEMEHTBI, HEOPraHW4YeCKHe  BEIIECTBa,
XUMHUUYECKUE PeaKIUU (TI0 YUCITY U COCTABY YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, MO
TeroBoMy 3P DeKTy);

XapakTepu30BaTh (OMUCKHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3IMUHbBIX
KJIACCOB, TMOJTBEpKIasg OIMCAHUE MpPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIII;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOT'O COCTAaRBa,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAICHUN B Pa3IUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMUMHYECKOTO 3JIEMEHTa 1Mo (OopMyJe COCIUHEHHs, MacCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHUIO XUMHUYECKOUN
peaKkIuu;



MPUMEHSITH OCHOBHBIE ONEPAllMU MBICIUTEIILHON NESITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHHEe, CHCTEeMAaTH3allui0, KIACCHU(UKAINIO, BBISIBICHHE
MPUYNHHO--CJICICTBEHHBIX CBSI3¢M — JUIsI W3YYEHHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEeaKInil, €eCTECTBEHHO-HAYYHbIE€ METOJbl MMO3HAHUS — HAOJIOJICHUE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);

CIIEIOBaTh IpaBWjIaM IOJb30BaHUS XHMHUYECKOW TMOCYyAOH U J1abOpaTOpHBIM
000pyIOBaHUEM, a TaKXKe MpaBUiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHUH C
UHCTPYKIUSIMA TI0 BBINOJHEHHUIO JIA0OPATOPHBIX XMMHUYECKUX ONBITOB IO
MOJIYYCHUI0O U COOMpPaHHUIO Tra3000pa3HbIX BEIIECTB (BOAOpOAA U KHUCIOPOJaA),
MPUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHOM MaCCOBOW JOJIEM PACTBOPEHHOIO
BCILIECTBA, IUIAHUPOBATh W MPOBOJUTH XHUMHYECKUE IKCIEPUMEHTHI IO
pPacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIIOT € MTOMOIIBIO MHANKATOPOB (JIAKMYC,
benondTanenH, METUIOPaHXK U IpyTHUE).

K koH1y 00yueHus B 9 Kjacce npeMETHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

PACKpBIBATH CMBICII OCHOBHBIX XUMUYECKUX MOHITUNA: XUMHUYECKUI SJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KAaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CJIO0KHOE BEUIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb OKHUCIICHUS, XUMUYECKas
peakiys, XUMHYecKasi CBsI3b, TEIIOBOUM 3P (HEKT peakiuu, MOJib, MOJISIPHBIN 00BEM,
pacTBOp, DBJEKTPOJIUTBI, HEAJIECKTPOJIUTHI, 3JICKTPOJIUTHYECKAs JUCCOLMALNS,
peakIuu MOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOe paBHOBECHE, 0OpaTUMbIC U
HeoOpaTUMBbIe peaxkuuy, OKHUCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu,
OKHUCJIUTEb, BOCCTAHOBHUTEIb, OKHUCICHHME UM BOCCTAaHOBIICHUE, aJUIOTPOIINS,
aMm(oTepHOCTh, XUMHYECKass CBsI3b (KOBaJCHTHAs, HWOHHAs, METaJJTHYecKas),
KPUCTaJUIMYECKas PEIIETKa, KOPPO3UsI METAJUIOB, CIUIABbl, CKOPOCTh XMMHUYECKOU
peakiuu, npeaenbHo nonyctuMmas konuentpanus 111K BemecTsa;
WJUTIOCTPUPOBATHh B3AMMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHATUN U MPUMEHSTH 3TH
MTOHSTHS IPU ONIMCAHUU BEIIECTB U UX NPEBPAILICHUN;

UCIIOJB30BaTh XUMHUYECKYI0 CHUMBOJUKY ISl COCTaBjieHUs (OPMYJ BEIIECTB U
YPAaBHEHUM XUMUYECKUX PEAKIUM;

ONpPEAEATh BAJICHTHOCTh M CTEINEHb OKHCJIEHUS XUMHUYECKHUX DJJIEMEHTOB B
COEQMHEHUSAX PA3JIMYHOIO COCTaBa, NMPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEIMHEHMUI 10 (hopMysiaM, BUJT XUMUIECKOM CBS3U (KOBaJeHTHAs, MOHHAS,
MeTaJJTNYecKasi) B HEOPTaHMYECKUX COCAWHEHMSX, 3apsj HMOHA MO XUMHYECKOMN
dbopmylie, XapakTep Cpellbl B BOJHBIX PAaCTBOPaX HEOPTaHUYECKUX COCTUHCHHI,
THUN KPUCTAJUIMYECKON PEIIETKN KOHKPETHOT'O BEILIECTBA,

packpbiBaTh cMbIca  Ilepuommueckoro 3akona J[. WM. MenngeneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHWMAHHE: OMHCHIBATh M XapaKTEPU30BaTh TAOIMYHYIO
bopmy llepuoanueckoit CUCTEMbl XMMHUYECKHUX JJIEMEHTOB: pa3indaTh MOHATHUS



«rnaBHas moArpynmna (A-rpynmna)» u «nobouynas noarpynna (b-rpynma)y, mansie u
OoJblllie  MEepPUONbl, COOTHOCUTH OOO3HAUYEHHUS, KOTOPbIE HMEIOTCS B
NEPUOINYECKON TabMUIEe, C YHUCIOBBIMU XAapAaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKUX D3JIEMEHTOB (COCTAaB W 3apsj sjpa, 0Ollee YHUCIO 3JIEKTPOHOB HU
pacnpeeseHre uX Mo 3JEKTPOHHBIM CII0SIM), OOBACHATH OOLIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWMCTB 3JIEMEHTOB U UX COCAMHEHHUI B MPEAENIax MaJIbIX MEPUOJIOB U
[JIABHBIX MOJATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh  XUMUYECKHUE  DIIEMEHThl, HEOpPraHWYECKHUE  BELIECTBA,
XMUMHYECKHE peakluu (110 YUCIY U COCTaBy YYacTBYIOLIMX B PEaKLMU BEIECTB, IO
TEIUIOBOMY 3(QeKTy, MO H3MEHEHHIO CTENEHEW OKHUCIEHUS XHMHUYECKHUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CHEIU(PUYECKHE XUMUYECKHUE CBOMCTBA
IPOCTBIX W  CIOXKHBIX  BEIIECTB, IOATBEP)KIAAs ONHWCAHHE IPUMEPAMHU
MOJIEKYJIIPHBIX Y MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;
COCTABJISITh YPABHEHUS JJIEKTPOJIMTHYECKOW AMCCOLMALMMU KHCIOT, LIENOYEH H
COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIMii HOHHOTO OOMEHa, ypaBHEHUS
peakuuii, TOJITBEPKAAIOUIMX CYIIECTBOBAHHE T'€HETUYECKON CBSI3U MEXIY
BEILECTBAMHU PaA3JIMYHBIX KJIACCOB;

PaCKpbIBaTh CYIIHOCTb OKHCIIUTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKIIMNA ITOCPEICTBOM
COCTABJICHHSI 3JIEKTPOHHOTO OajaHca 3TUX PeaKUuid;

IIPOTHO3UPOBATh CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOBMOXHOCTH
IIPOTEKaHUS XMMUYECKUX MTPEBPAIIECHUI B Pa3JIMYHbIX YCIOBHSIX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO W MOJSIDHYKO MacChl BELIECTB,
MacCOBYIO [JIOJIF0 XMMHYECKOI'O 3JIEMEHTa MO (OpMyJie COEIUHEHHS, MaCCOBYIO
JIOJIF0 BELIECTBA B PAcTBOPE, MPOBOAMTH PACUYETHI MO YPABHEHUIO XUMUYECKON
peakuuu;

coOMoaTh MpaBuia TOJB30BAHUS XUMHYECKOM MOCYJOW M J1abopaTOPHBIM
0o0OpylI0BaHUEM, a TAaKXKe MpaBuUiia OOpAIIeHHs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSMUA IO BBINOJIHEHUIO J1a0OpPaTOPHBIX XMMHYECKHUX OIBITOB IO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIOTO Ta3a);
IPOBOJUTh PEAKIUHU, TMOATBEPKIAIOIINE KAaYeCTBEHHBIM COCTAaB Pa3IM4HbIX
BELIECTB: PAaclO3HaBATh OIBITHBIM MYTEM XJIOPUI-, OpOMUI-, HOAUM-, KapOOHAT-,
docdar-, cunmkar-, cyabdar-, THIPOKCHUI-UOHBI, KATHOHBI AMMOHHUS U HOHBI
U3YYEHHBIX METAJIJIOB, MPHUCYTCTBYIOLIME B BOJHBIX pAaCTBOpax HEOPraHUYECKUX
BEILECTB;

INPUMEHATH OCHOBHBIE OIIEPAI[UU MBICIIUTEIBHOMN AESITEIBHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEeHNe, CUCTEMAaTU3allMIO, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSA3EU — JUIA U3YYEHHUsI CBOWCTB BEIECTB U XMMUYECKUX PEAKLMM, €CTECTBEHHO-



Hay4YHbIE METOAbl IIO3HAHUS — HAONIOJACHUE, HW3MEpPEHUEe, MOJACIUPOBAHUE,
HKCIIEPUMEHT (PEAJIbHBII U MBICIECHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3zenoB U TEM Copepxanrie 00y4eHHS
/11 4acoB oOy4Jaronuxcs

y4eOHOro peaMeTa

Pa3znen 1. HepBOHa‘laJILHLIe XUMHYCCKHUEC NIOHATHUSA

11

XUMUS — BaKHAS
001acTh
€CTEeCTBO3HAHUS U
MIPAKTUYECKOU
JIeSITeIIbHOCTH
yeJIoBeKa

5

[Ipenmer xumun. Posib XuMuUM B )KU3HU
YyesioBeKka. XUMHUS B CUCTEME HayK.
Tena u BemecTa. u3nyeckre CBOMCTBA
BEIIECTB. ATperaTHOe COCTOSIHUE
BemecTB. IloHaTHE 0 METOIaX ITO3HAHUS
B XUMHHU. YUHCTHIEC BEIIECTBA U CMECH.
CniocoOnI pa3ziesieHust CMECEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HaKOMCTBO C XUMHYECKOU MOCY/IOH,

C MpaBuIaMu pabOTHI B JIAOOPATOPUH U
pueMaMu 00palleHus ¢ 1a00pPaTOPHBIM
000pyI0OBaHUEM.

dusnveckue CBOKMCTBA 00Pa3I0B
HEOPTaHMYECKUX BEIIECTB — METAJIOB

1 HEMETAJIJIOB.

Crnioco0slI paszjeneHust cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JTUACTHILISALINS, XpoMaTorpadus).

PackpbIBaTh CMBICII H3Yy4a€MBbIX TOHSTHIA.
PackpbIBaTh posib XUMUHU B IPUPOE U
JKU3HU 4YeJIOBEKa, €€ CBA3b C APYTUMU
HayKamu.

PaznuyaTh 4nCThIC BEMIECTBA U CMECH;
OJIHOPOJHBIE U HEOJTHOPOIHBIE CMECH.
Paznuyath Qpuszndeckrue 1 XuMU4ecKue
SIBJICHUS.

CrenoBath aIropuTMaM MCIOJIb30BAHUS
AKCIIEPUMEHTAJIBHBIX METOA0B —
HAOJIIOJICHHS M DKCIIEPUMEHTA.
Habmrogath 1 onmuchiBaTh 0OBEKTHI

IIpU TIPOBEJACHUN JEMOHCTPAIIUNA U
Ja60PaTOPHBIX OMBITOB MO U3YUYEHUIO
(bU3UYEeCKUX CBONCTB BEIIECTB, CIIOCOO0B
pa3JIeJICHUS] CMECEU BEIIECTB.
[IpoBOAUTE XUMUYECKUN DKCIEPUMEHT
IIpY pa3AeieHuN cMecel (Ha mpuMepe
OYMCTKH ITOBaApPEHHOM COJIM) B XOJIe




JlabopamopHvie onvimol:

N3yyenue u onucanue Gpu3nuecKux
CBOMCTB 00pa31[0B HEOPraHUYECKUX
BEIIECTB.

N3yuenue cnocoOoB pasjesieHus cmecei
(C TOMOIIIBIO MarHUTA).

IIpakmuueckue pabomol:

Ne 1. TIpaBuiia paboThl B J1abOpaTopuu 1
npu€MbI 00paleHus ¢ Ja00PATOPHBIM
000pyIOBaHUEM.

Ne 2. Paznenenne cmeceit (Ha mpuMepe
OYHUCTKHU TIOBAPEHHOW COJIN)

IpakTHUeCcKOoi paboTsl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCy10H U 1a00paTOPHBIM
o0opyIoBaHUEM, a TAKKE TIPABHIIAM
oOpallleHusl ¢ XMUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C MHCTPYKLIHEH

IIPU BBITTOJIHEHUH TPAKTHUECKON

padotel Ne 1.

BricTpanBath pa3BEpHyThIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOi

Ha HHQPOpMAIIUIO U3 yUeOHHKA U
CIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XMMUU

1.2.

Bemiectsa n
XUMHUYECKUE
peakiuu

15

ATOMBI 1 MOJIEKYJIBl. XUMHUYECKUE
aneMeHTbl. CHMBOJIBI XUMHYECKUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE
yUYEHHE.

Xumuueckas popmyna. BareHTHOCTB
aTOMOB XMMUYECKUX 3JIEMEHTOB.
3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOcCHTENBHAS aTOMHAs1 Macca.
OTHOcHTeNbHAS MOJIEKYJISIPHAsI Macca.
MaccoBasi 107151 XUMHUYECKOT0 JIEMEHTa
B COCIMHEHHH.

OnpenensTb NPU3HAKA XUMHUECKUX
peakuui, ycIoBUs UX MPOTEKaHMUSL.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMHUYECKUX SBJICHUH C TOUKH 3pEHUS
ATOMHO-MOJICKYJISIPHOTO YUEHHUSI.
KnaccudunupoBaTs XuMuueckue
peakuuu (110 YUCIy U COCTaBY
pearupyromnmx 1 o0pa3yrommxcs
BEILIECTB).

Cocransath Hopmyibl OMHAPHBIX
BEIIECTB M0 BAJICHTHOCTHU U OTIPEAEISATh
BaJICHTHOCTH 10 (hopMyJiaM BEIIECTB.




KommnuectBo BemectBa. Mouss. Mossipaas
Macca. B3auMoCBs3b KOJIMUECTBA, MACChI
Y 4KCJia CTPYKTYPHBIX €AUHUIL BEILIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COECMHEHHU.

Du3NYeCKUe U XUMUUECKUE SIBJIICHMUS.
Xumuyeckasi peakius u €€ mpu3HaKH.
3aKOH COXpPAHEHHUSI MaCChl BEUIECTB.
XUMUYECKUE YPAaBHEHUS.
Knaccudukaiuys XuMU4eCKUX peakiui
(coemuHeHus, pa3ioKeHUs, 3aMEeIICHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

dusndeckre CBOMCTBa 00pa3IloB
HEOPTaHUYECKUX BEUIECTB — METAJIIOB U
HEMETaJUIOB.

OO6pa3ipl BemecTB KOJTUISCTBOM 1 MOJIb.
duznueckue saBieHus (TJIaBJICHUE BOCKA,
TastHUE JibJla, pACTUPAHHE caxapa

B CTYIKE, KUTIEHUE U KOHACHC AU
BOJIbI).

XuMUYEeCKHe BJICHUS (TOPEHHUE CBEYH,
MPOKAJIMBAaHUE METHOM TPOBOJIOKH,
B3aMMO/ICHCTBHUE COJIbI MU MeJia

C COJIIHOW KHCIJIOTOM).

Hab6mronenue npu3HakoB MPOTEKAHUS

PaccraBisaTs K03 PHUIIMEHTHI

B YPAaBHCHUSIX XUMUYECKHUX PEAKITHA.
Habmronate 1 onmmceIBaTh 00BEKTHI

IIPY POBEJICHUY JICMOHCTpAIUi 1
71a00paTOPHBIX OMBITOB.

[IpoBoauTh BeIYUCIHEHUS O (POpMyTIaM
XUMHUYECKUX COCTMHEHHM U ypaBHEHUSIM
XUMHUYECKUX PEaKIIHi.

[IpuMeHATh €CTECTBEHHO- HAYIHBIC
METO/Ibl TO3HAHUS (B TOM YHCIIE
HaOJI0ICHUE, MOJICITMPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTIepalliu
MBICIATEITLHOMN TESITEIIbHOCTH
(cpaBHEHHE, KiTacCUPUKAIINA)
BricTpauBath pa3BEpHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uHQpOpMaIUIO U3 yueOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
ammapar Kypca XuMUuu




XUMHUYECKUX peakiui (pa3inoxeHue
caxapa, B3auMOJCUCTBUE CEPHOM
KHCJIOTBI C XJIOPUJIOM Oapusi, MOIyYeHUE
U paznoxxenne ruapokcuaa mean (1)
IIPY HarpeBaHUH, B3aUMOJIEVCTBUE
xeiesa ¢ pactBopom cos meau (I1).
OMnBIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUSI MaCCHhI.

JlabopamopHvie onvimui:

Co3aanue Mojienen MOJIEKyJ
(1IapocTep:KHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa310B HEOPTAHUYECKUX BELIECTB —
METAJIJIOB U HEMETAILJIOB.

Hab6mronenue ¢pusznueckux (miaBieHUe
BOCKa, TasHUE JIbJIa) U XUMUYECKUX
(ropeHue cBe4YH, MPOKATUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onucanme Npu3HaKoB
MPOTEKAHUS XUMUYECKUX PEaKuid
Pa3HBIX TUIIOB.

Buiuucnenus:

OTHOCHUTEIBHON MOJIEKYJIIPHOU MacCChI
BELIECTB, MOJIIPHOW MAaCChl, MaCChI
BEILIECTB, MACChI U KOJINUECTBA BEIIECTBA;
MacCOBOM 1011 XUMHUYECKOTO JIEMEHTA
1o (popmyiie coequHEHUS;




10 YPAaBHEHUSIM XUMUYECKUX PEAKLIUM:
KOJINYECTBA, MaCChl BELIECCTBA

I10 U3BECTHOMY KOJIMYECTBY, MAcce
pEareHTOB WIM NPOAYKTOB PEAKLIUN

Htoro mo paznemny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ I HEOPraHUYeCKUX BelleCTB
2.1 | Bo3ayx. Kucmnopon. 6 Bo3nyx — cmech razos. CoctaB Bo3ayxa. | Mcnonb30BaTh XUMHUYECKYIO CHMBOJIUKY

IlonsaTue
00 okcugax

Kucnopoa — a3neMeHT u nmpocroe
BellecTBO. Haxoxaenue kuciopoaa

B MIPUPOJIE, PU3NUECKUE U XUMUYECKUE
cBOMCTBa (peakuuu roperusi). OKCHUIb.
[Ipumenenue kucmopoaa. CriocoOsl
MOJTYYEHHUsI KUCIIOpOoa B 1a00OpaTOpuu U
IIPOMBILIJIEHHOCTH. KpyroBopor
Kucaopoaa B mpupogae. O30H —
AITOTpOITHAs MOAUUKAIIHS KACIOPOaa.
TennoBoi 3P pekT XUMHUIECKON peaKIlni,
TEPMOXUMHUUYECKUE YPABHEHUSI, IK30-

Y SHJIOTEPMUYECKHUE peakiuu. TOMInBo:
YIoJib U METaH. 3arpsi3HEHUE BO3/yXa,
YCWICHHE MapHUKOBOTO 3(PdekTa,
pa3pylieHrne 030HOBOIO CJIOS.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

KadecTBeHHOE ompe/iesieHre CoiepKaHus
KHCJIOpOJA B BO3LyX€E

[Toy4yenue, cobupanue, pacrio3HaBaHHE

JUTsl COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUH XUMUYECKHAX
peaKIMii ¢ ydacTHeM KUCIOPOa.
XapakTepu3oBaTh (OMUCHIBATh) COCTAB
BO3/TyXa, (GPU3NYECKUE U XUMUYECKUE
CBOMCTBa KHCIIOPOJIa, CLIOCOOBI €r0
MOJIYYCHUS], MIPUMEHEHHE U 3HAUCHHE

B TIPUPOJIE ¥ )KU3HU YETIOBEKA.
CpaBHHMBATh pEaKIIMK TOPEHUS U
MEJIEHHOTO OKHUCIICHHUSI.

OOBACHATDH CYIIHOCTDH YKOJIOTHIECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/yXa.

CrnenoBath npaBuaM 0€30MacHOM
paboThI B T1ab0OpaTopuu mpu
WCITOJIb30BAaHUN XUMHUYECKOM ITOCY/IBI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
00OpallleHHs C TOPIOYKMMHU BEIIECTBAMMU.
[T1aHMpoBaTh M OCYIIECTBIIATH Ha
MIPAKTUKE XUMUIECKUE IKCIIEPUMEHTHI,




Y U3yYEHHE CBOMCTB KUCIIOPOJA.
Habmronenue B3auMo1eicTBUS BEILIECTB
C KUCJIOPOJIOM U YCJIOBUS
BO3HMKHOBEHUS M TIPEKPAIICHUS TOPCHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3HakoMJieHHE ¢ 00pa3iiaMu OKCUIOB U
ONMCAHUE UX CBOMCTB.

Ilpakmuueckas paboma:

Ne 3. Tlonyuenue u coOupanue
KHCJIOPOJA, U3yUYECHHE €T0 CBOWCTB.
Buviuucnenus:

MOJIEKYJISIPHOM MaccChl KMUCJIOPOa U
030Ha HA OCHOBAHUU aTOMHOM MacChI
XUMHUYECKOTO AJIEMEHTA;

KOJINYECTBA, MAaCChl BEIIECTBA

M0 YPABHEHUSIM XUMUYECKUX PEaKIUn

IPOBOJINUTH HAONIOICHNUS, IENATh BHIBOIBI
10 pe3yJibTaTaM 3KCIIEpUMEHTa

IIpU IPOBEICHUH TAOOPATOPHBIX OMBITOB
U TIPAKTUYECKOMN pabOTHI.

BrIyucasTe KOJIUYECTBO BEIIECTBA,
00BEM Ta3a mo GpopMyram.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIIE.

BricTpanBath pa3BEpHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha uH(OPMAIUIO U3 YUEOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XUMHUU

2.2

Bonopon. Ilonsitue
0 KUCJIOTaX U COJISIX

Bonopoxn — anemeHT u mpocTtoe
BemecTBo. HaxoxaeHnue Bogopoaa

B Ipupojie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, MPUMEHEHHE, CTIOCOOBI
noxyyeHus. KucioTsl u comnu.
Mounsipabiit 00bEM ra3oB. Pacu€Tsl

10 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuyenue, coOupanue u

PackpbIBaTh CMBICH N3y4aeMbIX HOHSATHIA
Y IPUMEHSATH 3TU MOHATHUS MPU ONTUCAHUU
CBOWCTB BEILIECTB U UX MMPEBPALICHUM.
XapakTepu3oBaTh (OMHUCHIBATH)
dbu3nYecKre U XUMHUYECKHUE CBONCTBA
BOJIOPOJa, CIIOCOOBI €ro MOTyUYeHUS,
IIpUMEHEHHE.

Cob6upatb npubOp 1S MOTYUYEHUS
BOZOPO/A.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY




pacro3HaBaHue BOAOPO/A.
B3aumoieiicTBre BOIOPO/Ia C OKCHIOM
meau (11).

JlabopamopHhuwiti onvim:
BzaumojelicTBre KMCIIOT ¢ METaJIaMH.
Ipaxmuueckas paboma.

Ne 4, TTomyuenue u coOupanue BOA0po/a,
V3y4YE€HUE €TI0 CBOMCTB.

Buiuucnenus:

00BEMa, KOJTUYeCTBa BEIECTBA I'a3a

10 €r0 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA UJIH 00BEMY;

00BEMOB T'a30B 0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH
ra3oB

JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHUN XUMUIECKIX
peaKuuil ¢ y4aCTUEM BOJIOPOA.
BBIYucisaTe MOJIIPHYIO MacCy BEIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM rasa,
MaccCy BEIIECTBa;

[TpoBOAUTH pacyETHI IO YpaBHCHUSIM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00BEMa, MacChI BEIECTBA TI0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKIIUH.

CrnenoBarh npaBuiaaM 0€30MacHOM
paboThI B 1abOpaTOpUu Mpu
WCITOJIb30BAaHUN XUMHUYECKOM ITOCY/IbI U
000pyIOBaHUs, a TAKKE IIPaBUIIaM
oOpallleHHs C TOPIOYMMHU BEIIECTBAMU

B OBITY.

[TnanupoBaTh M OCYIIECTBIATH HA
MIPAKTUKE XUMHYECKUE YKCTIEPUMEHTHI,
IIPOBOIUTH HAOTIOCHUS, IEIATh BHIBOIBI
0 pe3ysIbTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B TpymIe

2.3

Bopa. Pacteopsl.
Ilousarue
00 OCHOBaHUAX

dusnyeckue cBoiicTBa Boabl. Boma kak
PaCTBOPUTEIb. XUMUYECKUE CBONCTBA
BOJIbI.

OcHoBaHus.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHN
Y IPUMEHSTH 3TH MMOHSTHUS [IPU ONUCAHUN
CBOWCTB BEIIECTB U UX MPEBPALICHHM.
Xapaktepu3oBath (PM3UUECKUE U




PacTtBopbl. Posib pacTBOpPOB B Ipupoe U
B JKM3HM 4esioBeKa. KpyroBopoT BOJIbI
B MPUPO/IC. 3arpsi3HEHUE TPUPOTHBIX
BoJI. OXpaHa U OYKCTKA MPUPOAHBIX BOJ.
HacelileHHbie 1 HEHACHIIIICHHBIE
pacTBOpBI. PacTBOPpUMOCTD BEIIECTB

B BoJie. MaccoBas 10J1s BEIECTBa

B pacTBope.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.

PacTtBOpeHME BEMIECTB € pa3IuyHOM
pPacTBOPUMOCTBHIO.

BzauMmopaeiicTBre BOABI C METaIIaMH
(HaTpUeM U KaJIbIIUEM).
HccnenoBanne pacTBOPOB KUCIIOT U
HIEJ0YEH C TOMOIIBIO UHANKATOPOB.
JlabopamopHvie onvimol
UccnenoBanre ocoOeHHOCTEN
pPacTBOPEHUSI BEUIECTB C PA3IMUHON
PacTBOPUMOCTHIO.

[TpuroroBnenre pacTBOPOB

C ONpeACTEHHON MacCOBOU JOJIEH
PAaCTBOPEHHOIO BEIIECTBA.
Ilpakmuueckas paboma

No 5. [IpuroroBieHue pacTBOpoB

C ONpeAETEHHON MacCOBOU JOJIEN
PAaCTBOPEHHOTO BEIIECTBA.

XUMUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK
PacTBOPUTEIIS B MPUPOJIHBIX MpoIleccax.
CocTaBisATh ypaBHEHUS! XHMHUYECKUX
peaKIMii ¢ y4acTHEM BOJIBI.

OOBACHATDH CYIIHOCTh IKOJIOTHUYECKUX
po0sieM, CBSI3aHHBIX C 3arPSI3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJbBI
OT IPUMECEN, MEPBI 110 OXPaHE BOJ

OT 3arpsi3HEHUS.

[InanupoBaTh U OCYHIECTBIATh

Ha NPAKTUKE XUMUYECKUE
SKCIEPUMEHTHI, IPOBOJUTH HAOMIOAEHUS,
JieaTh BBIBOJIBI IO PE3YJIbTATAM
HKCIIEPUMEHTA NIPU NIPOBEACHUN
71a00paTOPHBIX ONBITOB U MPAKTUUECKON
paboTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThl B 1abopaTopuu npu
VICITOJIb30BAaHUU XUMUYECKOH IOCYIbI U
000pyI0BaHUAI.

[TpoBOIUTH BBIUKCIEHUS C IPUMEHEHUEM
MOHATHUS «MaccoBasi 10J1s1 BEIIECTBA

B PacTBOpE».

BricTpauBaTh pa3BEpHyThIE IMCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha HHPOPMAIIHIO U3 YUeOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, FPAMOTHO




Buviuucnenus:
C MICIIOJIb30BAHUEM ITOHITHSA «MaCCOBas
JIOJIs1 BEIIIECTBA B PACTBOPE»

HCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
anmnapar Kypca XUMUuu

2.4

OCHOBHBIE KJIaCChI
HEOPTaHMIECKHUX
COEeIMHEHUN

11

Knaccudukaiys HeopraHn4eCcKux
coequHenuid. Oxcuapl. Knaccudukarus
OKCHJIOB: COJIeOOpa3yroIue (OCHOBHEIE,
KHCJIOTHBIC, aM(pOTEPHBIC) U
HecosieoOpasyromue. HoMeHnkmarypa
OKCHJI0B. PUBUYECKHE U XUMHUYCCKUE

CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.
OcHoBanwus. Knaccudukanms ocHOBaHMIA:

IETOYN U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknatypa ocHoBanuii. usnyeckue
Y XMMHUYECKUE CBOMCTBAa OCHOBAHUM.
[TosryuyeHnne oCHOBaHUM.

Kucnotsl. Knaccudukaus Kucior.
Homenknatypa kucnor. dusnyeckue

U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTasuioB H.H. bekerosa.
ITonmydyeHue KUCIoT.

Conu. HomeHknarypa conei.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
conen. [lomyuenue cosei.
I'eHeTnueckas CBA3b MEK Y KJIaccamu
HEOPTaHWYECKUX COCITMHCHUU.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

KnaccudunupopaTs nzyuaemoie
BEIIIECTBA 10 COCTABY M CBOMCTBAM.
CoctaBisaTh POpMYIIbl OKCHUIOB, KUCTIOT,
OCHOBaHHUM, COJICH U HA3bIBAaTh UX

10 MEKTYHApOAHOW HOMEHKIIATYPE.
[Iporuo3upoBath CBOMCTBA BEIICCTB

Ha OCHOBE OOIIMX XMMHYECKHX CBOMCTB
M3YUYEHHBIX KJIACCOB/TPYIII BEILIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBisTh MOJIEKYJIIPHBIC YPAaBHEHUS
peaKuui, WIUTIOCTPUPYOLIUX
XAMHUYECKHE CBOMCTBA U CITOCOOBI
MOJTYYEHHUSI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIIL, a TAKXKe
MOATBEPKIAIOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMHU.
ITpou3BOANTH BEIYUCIICHUS

10 YPAaBHEHUSIM XUMUUYECKUX PEaKITHil.
[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUUECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JieJaTh BBIBO/IBI TIO pe3yJibTaTam
AKCIIEpUMEHTA P MTPOBEICHUH
J1a00paTOPHBIX OMBITOB U MPAKTUYECKHUX




OO0pasipl HEOPraHMYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

OMNBITHI, WIUTIOCTPUPYIOIIUE XUMUUECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimoi

Onpenenenue pacTBOPOB KUCIOT U
LIEJ0YEH C TOMOIIBIO UHAUKATOPOB.
N3ydeHne B3auMOIEUCTBUS KUCIIOT

C METaJUIaMH, PEaKLIUN HEUTpaIu3aluu.
B3anmonenicTBre pacTBopa CEpHOU
KUCIOTHI ¢ okcuaoMm meau (11).
[Tony4yeHne HepacTBOPUMBIX OCHOBAHUM.
BrITecHEHME OJHOTO METAIIA IPYTUM
13 pacTBOpA COJIH.

Ipaxmuueckas paboma

Ne 6. Pemenue skciepuMeHTAIbHBIX
3a7a4 1o teMe «Baxxuenmme kinaccol
HEOPTaHUYECKUX COEAUHEHUI.
Buviuucnenusa:

M0 YPaBHEHUSM XUMHUYECKON PEaKIUU:
KOJIMYECTBA BEIIECTBA, 00hEMA, MACCHI
110 U3BECTHOMY KOJIMUECTBY BEUIECTBA,
00BEMY, Macce peareHTOB WIIN
MPOJYKTOB PEAKIINHU

pabor.

CnenoBath paBuiiaM 6€30MacHOM
paboThI B J1abopaTopuu

P UCII0JIb30BAaHUU XUMUYECKOM
MOCY/IbI U 000PYTOBaHUS.
BricTpauBath pa3BEpHyThIE TUCEMEHHBIE
U YCTHBIE OTBETHI C OIOPOil

Ha uHQpOpMAaIUIO U3 yueOHHKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
amnmapar Kypca XuMUuu

Hroro no pazgeny:

30




Pa3nea 3. [lepuoanueckmnii 3akon u [lepnoanyeckas cucrema xumudeckux 3jiemMentoB Jl. . MenaeseeBa. CtpoeHue
aTOMOB. XHMHYecKas CBA3b. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIINHU

3.1 | [lepuoanyeckwuii
3aKOH U
Ilepnonnueckas
cucrema
XUMHUYECKHUX
AJIEMEHTOB

Crpoenne atoma

J1. 1. Menneneena.

7

[TepBbie MOMBITKH KIaCCUDUKAITIT
XUMHYECKHUX JIeMeHTOB. [ToHsiTHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(11eJ109HBIC U IIETI0OYHO3EMETbHBIE
METaJIJIbl, TaJIOT€HbI, UTHEPTHHIC Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yIoT
aM(pOTEpHBIC OKCUIBI U TUAPOKCHUIBI.
[Teprnonnueckuii 3akoH. [lepuonnueckas
CUCTEMA XUMHUYECKUX DIIEMEHTOB

.. Menneneesa. Koporkonepuoanas u
JUTMHHOTIEPUOAHAST (POPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
anemeHToB [[.11. Menneneesa. [lepronasl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSAKOBOI0 HOMEPa, HOMEPOB MEePUoIa
Y TPYIIIIBI AJIEMEHTA.

Ctpoenue atoMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHne
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XUMHUYECKHUX IJIECMECHTOB
ITepuoanuecko CHCTEMBI

.. MenneneeBa. XapaKTepUCTHKA
XUMHYECKOTO AJIEMEHTA

I10 €70 NOoJIOKEeHUIO B [leproanyeckoit
cucteme .. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS paInyca

PackpbIBaTh CMBICT IEPUOUYECKOTO
3aKOHa.

OnuckIBaTh CTPOEHUE TAOIUIIBI
«lIepnoanueckas cucTreMa XUMUYECKUX
anemeHToB /.M. MeHnaeneeBay.
MonenupoBaTh CTPOCHHUE aTOMA,
JSHEPreTUYECKUX YPOBHEU U IMOyPOBHEN
IIPU TOMOIIN PUCYHKOB, DJIIEKTPOHHBIX
KOH(DUTYpaInii ¥ JIIEKTPOHHO-
rpaguieckux GopMyIL.

[TosicHATh hU3NYECKUN CMBICT
MOPSAIKOBOIO HOMEPA, HOMEPOB MEpUO/Ia
Y TPYNIIbI 2JIEMEHTA.

XapakTepu30BaTh XUMUYECKHE HJIEMEHTBI
IIEPBBIX TPEX MEPUOJIOB, KAJIUN, KAJIbLIUN
Y UX COCIMHEHUS 10 MOJIOKEHUIO

B [Iepnoanueckon cucreme

.. Menneneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB XUMHYECKUX
AJIEMEHTOB (M3MEHEHHE PAINYCOB
aATOMOB, JIEKTPOOTPULIATEITLHOCTH,
BAJICHTHOCTH) U UX COEIUHEHUI

B IIpeJIeIax MaJlbIX MEPHUOJIOB U IIIaBHBIX
MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;




aTOMOB XMMUYECKHUX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAITTNYECKUX
CBOMCTB II0 IPyNIaM U MEPUOIAM.
3nauenue [lepuoauueckoro 3aKoHa u
[leproanyecKkor CUCTEMBI XUMHYECKUX
AJIEMEHTOB JIJIS1 Pa3BUTHUS HAYKH U
npaktuky. .M. Menaenees — yd€nblii n
IpaKJaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anMozeiicTBuEe rHAPOKCH 1A IMHKA

C paCTBOpPaMM KHUCJIOT U LIEJI0YEH.
MopenupoBaHue CTPOCHUSA MOJIEKYT
IIPY ITIOMOIIM PUCYHKOB, MOJENEMN,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Tabnuna «Ilepuognyeckas cucrema
XUMHAYECKUX IJIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHuie onvimol
O3HakomIIeHHE ¢ 00pa3liaMi METAIIIIOB U
HEMETAIIJIOB

YyacTBOBaTh B COBMECTHOM paboTe

B TIap€ WJIM TPYIIIIE.

BricTpauBath pa3BEpHYThIC TUCEMEHHBIS
Y YCTHBIE OTBETHI C OMOPOi

Ha HHPOPMAIHIO U3 y9eOHUKA U APYTHX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XUMHYECKasl CBA3b.
OKHCIINTENBHO-
BOCCTAHOBHUTEIILHBIC
peakiuu

Xumuyeckas cBsi3b. KoBasieHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DIEeKTPOOTPUIIATETLHOCTh XUMHUYECKHUX
snemeHToB. MoHHas cBsa3b. CTeneHb
okuciieHusi. OKUCIUTENbHO-
BOCCTAHOBUTEbHBIE peakiuu. [Iporecchl

PackppiBaTh CMBICIT N3y4aeMBbIX TTOHATHH.
OnpenensTh BUJI XMMAYECKON CBSI3U

B COCJIMHCHMUU.

MopenrupoBaTbh CTPOCHUE MOJIEKYJI

IIPY IMIOMOILM PUCYHKOB, MOJEJIEH,
AJIEKTPOHHBIX M CTPYKTYPHBIX (POPMYIL.




OKHUCJIEHUS U BOCCTAHOBJICHHUSI.
OKHCIIUTENTN U BOCCTAHOBUTEIH.
XUMHUUYECKUI IKCTIEPUMEHT: U3yUeHUE
00pa3iioB BEIIECTB METAIIJIIOB U
HEMETaJIOB, B3aMMO/JICCTBHE
TUAPOKCHJIA LIMHKA C pACTBOPAMU KUCIIOT
U 1IeJI0YEH, TPOBEICHHE OMBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbITHI, WUTIOCTPUPYIOIIUE PUMEPDI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NIOXKEHMSI, COCTMHEHUS )

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUUIs1 cOCTaBJIeHUs (hOpMYJT BEILIECTB,
AIIEKTPOHHOTO OalaHCca PEaKITHii.
OrnpenensaTh CTEeNeHb OKUCIECHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 hopMyJiaM U
COCTaBIATH (OPMYITBI OMHAPHBIX
COEIMHEHMI MO CTEIICHN OKHUCIICHUS
ATOMOB XMMHWUYECKHX JJIEMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAHOBUTENIL. PaccTaBisaTh

KO3 GUILIMEHTHI B CXeMaX MPOCTHIX
OKHCJINTEIbHO-BOCCTAHOBHUTEIBHBIX
PEAKIHI METOJIOM JIEKTPOHHOTO
OajaHca.

HaOmromath XMMHUYECKHE OIBITHI

10 JIaHy, aHATU3UPOBATH U JIeTaTh
BBIBOJIBI.

HUcnonw3oBate UKT nas co3manus
MOJIEJIeH, TOATOTOBKH MTPE3EHTALINH,
JIOKJIAJ0B 110 TEME.

BricTpanBaTh pa3zBEpHYThHIE MMCbMEHHBIC
Y YCTHBIE€ OTBETHI C OMOPOil Ha
uH(pOpMaIUIO U3 YUICOHHKA U APYTUX
HWCTOYHHMKOB, B TOM 4ucie MHTepHeTa

Uroro no pazaeny 15
PeszepBHOE Bpems 3
OBIIEE UNCJIO HACOB 68

10 I[TPOI' PAMME




9 KUIIACC

Ne
/11

HaumeHnoBaHue
pa3aenoB U TEM
y4eOHOro rpeaMera

KomauuectBo
4acoB

Copeprxanne o0yueHus

OCHOBHBIE BUABI AE€ITEIILHOCTH
oOy4Jaronuxcs

Pa3jnen 1. BenecTBO U XUMHUYECKHE PeaKIUH

11

[ToBTOpEeHUE U
yII1yOJieHUE 3HAHUM
OCHOBHBIX Pa3/eJIOB
Kypca 8 kiacca

5

[Tepnoanueckuii 3akoH. [lepuonnueckas
CHCTEMA XUMHUYECKUX DJIEMEHTOB

J.1. Menneneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHECHUU CBOMCTB
XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, KaJusl, KAIBLUS U UX
COE€IMHECHHUN B COOTBETCTBUU

C MOJIO’KEHUEM DJIEMEHTOB

B [lepnonnueckoi cucteMe U CTpOEHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKON
CBsI3U. THUIBI KPUCTAITNYECKUX
PEMETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIINYECKON
PELIETKH U BUJ1a XUMUYECKOM CBSI3HU.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEILIECTB, OTHOCAIINXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTaHUYECKUX
COCJIMHEHMI, TeHETUUECKAs CBS3b
HEOPraHUYECKUX BEIIECTB.

XapakTepu30BaTh XUMUYECKUE DIIEMEHTBI
MEPBBIX TPEX MEPUOJ0B, KA U KaJbLIUS
0 UX MoJoxeHuto B [lepuoanueckon
cucteme /1. 1. Menneneena.
KnaccudummpoBats 1 Ha3bIBaThH
HEOPraHMYE€CKHUE BENIECTBA U3YUEHHBIX
KJIACCOB.

OnuceiBaTh 00IIUE XUMUUECKUE
CBOWCTBA BEILIECTB PA3JIMYHBIX KIACCOB,
MOJATBEPKAATh CBOMCTBA IPUMEpPaAMU
MOJIEKYJISIPHBIX YPABHEHUN XUMUAYECKUX
peaKkum.

OnpenensTe BUI XUMAYECKOU CBSI3U U
THUI KPUCTAJUIMYECKOU PEIIETKU
BEILIECTBA.

IIporuo3upoBaTth CBOKWCTBA BEILIECTB

B 3aBUCUMOCTH OT UX CTPOECHHUSI.
BricTpauBaTh pa3BEpHYThIE IMCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha HHGOPMAIIHIO U3 YUeOHUKA U
CIIPaBOYHBIX MATEPHAIOB, TPAMOTHO




Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

03HaKOMJICHUE C MOJICTIAMU
KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAILJIOB
¥ HeMeTaJIoB (TpaduTa 1 aaMasa),
CJIO’KHBIX BEIIECTB (XJIOpHUAa HATPHS)

HCIIOJIb30BaTh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUHU

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XAMHAYECKUX
peakuui

Knaccudukanys XuMU4ecKux peakiuii
10 Pa3IUYHbIM IPU3HAKaM (110 YUCITY U
COCTaBY YYaCTBYIOIINX B PEAKIINH
BELIECTB, N0 TEIIOBOMY 3 (eKTy,

10 UBMEHEHUIO CTETICHEW OKUCIICHUS
XUMUYECKUX JIEMEHTOB,

0 00PaTUMOCTH, TIO YYACTHUIO
KaTajauzaTopa). IK30- U
AHAOTEPMUYECKUE PEAKLIUH,
TEPMOXUMUYECKHE YPABHEHHS.
[ToHATHE O CKOPOCTU XUMUYECKON
peakimu. [Tonsitue 06 06paTuMbIX

U HEOOpaTUMBIX XUMUYECKUX PEAKIIUIX.
[ToHsITHE O TOMOTEHHBIX U TE€TEPOreHHBIX
peakuusx. [loustue o karanuse.
[ToHsATHE O XMMUYECKOM PAaBHOBECHUHU.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKOMN peaKIuu U MOJ0KEHNE
XUMHUYECKOTO PAaBHOBECHSI.
OKHCIUTENTBHO-BOCCTAHOBUTEIILHBIC

PackpbIBaTh CMBICT U3y4ae€MbIX MIOHATHN
Y IPUMEHSITH STU MOHSATHUSI IPY OTTUCAHUU
CBONCTB BELIECTB U MX MPEBPAILCHHN.
KnaccuduimpoBats xuMuyeckue
PEAKLINU IO PA3JINYHBIM IPU3HAKAM.

VY craHaBIMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOUN pEaKIMU OT Pa3IMYHBIX
(bakTopoB.

IIporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUUECKUX MTPEBPAICHUM
B PA3JIMYHBIX YCIOBHUAX.

OrnpenensiTe OKUCIUTEND U
BoccTtaHoBuTens B OBP.

CocTaBsTh SJEKTPOHHBIN OaaHc
pEaKIMH.

[Tpou3BOANTH BEIYUCIICHUS

110 XUMHUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B Mape WJju rpymnre.

BricTpanBaTh pa3BEpHYThIE MUCbMEHHBIE




pEeaKLMH, HIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu. COCTaBIIEHUE YpaBHEHUM
OKHUCJIUTEIBHO-BOCCTAHOBUTEBHBIX
peaKkiuii ¢ UCIOIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccenenoBanue 3aBUCHMOCTH CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pa3IUYHBIX (PAKTOPOB.

OnNBITHI, WUTIOCTPUPYIOIIUE PUMEPDI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOXKEHHUS], COEAUHEHUS).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MACChI
peareHTOB UJIM MPOJTYKTOB 1O
YPaBHEHUSIM XUMUYECKUX PeaKIui

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHMOPMAITUIO U3 YICOHHUKA 1
CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh U3yYEHHBIN TOHATUHBINA
anmapar Kypca XUMHUH

1.3

DIIEKTPOJIUTUYECKAS
JTUCCOITHAITHS.
XHUMUYECKUE
peakiuu

B pacTBOpax

Teopus dJIEKTPOIIUTUYECKON
JTACCOLIMALINU. DJICKTPOIUTHI U
HEAJICKTPOIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOITUAIIMN BEIESCTB

C Pa3JIMYHBIMU BUJAMHU XUMHUYECKOU
cBs3u. Crenenpb qucconuanuu. CUibHbBIC
U CJ1a0bIe DJIEKTPOJIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackpeiBaTh CMBICH U3y4aeMbIX IIOHATHUH,
a TAK¥KE CMBICJI TEOPUU
AJICKTPOJTUTUYECKON JUCCOLIMAIIAH.
OOBICHATH IPUUNHBI
3JIEKTPOIIPOBOIHOCTHA BOAHBIX PACTBOPOB
BEIIIECTB, Pa3INdaTh CIA0bIC M CHIIHbHBIC
BJICKTPOJIUTHI.

CocTaBsTh YpaBHEHUS AUCCOIUALIUN




IPOTEKaHUs peakIuil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHbBIE HOHHBIE
ypaBHeHUs peakiuii. CBOKCTBa KUCIOT,
OCHOBAHHWH U COJIEM B CBETE
MPEJCTABICHUMN 00 3JIEKTPOJIUTUUECKOM
nucconuanuu. KauecTBeHHbIE peakinu
Ha WoHbI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 31eKTpONPOBOHOCTH
pPacTBOPOB BEIIECTB, IIpoliecca
JUCCOIIUAIIMY KUCIIOT, IIeJI0Yeit

1 coJiel (BO3MOKHO MCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

OnbITEI, WUTIOCTPUPYIOLINE TPU3HAKU
IPOTEKaHUs peakIuil HOHHOTO OOMEeHa
(oOpa3oBaHue ocajka, BbIJIEJICHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacnio3HaBanue HEOPraHMYECKHUX
BEILIECTB C MOMOIIbIO KAYECTBEHHBIX
peakiii Ha UOHBI.

Jlabopamopmbwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peakiu HOHHOTO 0OMEHAa B pacTBOpax
AIEKTPOTUTOB (C 0Opa30BaHUEM OCAJIKA,
BBIJIEJICHUEM Ta3a, 00pa30BaHUEM BO/IbI).
IIpakmuueckas paboma:

KHCJIOT, IIEI0YEH U COJICH, HOIHbBIE U
COKpaILIEHHbIC NOHHBIE YPaBHEHUS
XUMUYECKUX PEaKIil HOHHOrO OOMEHa,
KpPAaTKHE€ NOHHBIEC YPABHEHUS MPOCTHIX
pEaAKIN TUAPOIIN3a COJIEH.
XapakTepusoBaTh 00IINE XUMUYECKUE
CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH AIIEKTPOJUTHIECKON
IYCCOLMALINN; TIOATBEPAKIATh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUI XUMHUYECKUX PEAKIIUH.
PemaTe sxcriepuMeHTanbHbIE 33141

10 TEME.

[ImanupoBaTh U OCYIIECTBIISITh

Ha MPAKTUKE XUMHUECKHE
HKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS,
JienaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIEPUMEHTA MPU MPOBEICHUH
71a00PATOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBmiIaM 0€30MacHOMN
paboThI B JTa0OpATOPHUH TTPH
MCIIOJIb30BaHUN XUMUYECKOW MOCY/IbI U
000pyIOBaHUS.

[TpoBOANTH BHIYUCICHUS 10 XUMUYECKUM
YpaBHEHUSIM.

VYyacTBoBaTh B COBMECTHOM paboTe




Ne 1. Pemienue skcriepuMeHTaIbHBIX
3aj1a4 1o TEME.

Buviuucnenus:

10 YPABHEHUSAM XUMHAYECKUX PEAKIIUN

B [1Ap€ WIH TPYIIIIE.
BricTpanBaTh pa3BEPHYTHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha THGOPMAIIHIIO U3 YUeOHUKA U APYTUX
HMCTOYHUKOB WH(POPMAITUHU, B TOM YHCIIE
HNnTepuera

Hroro no pazaeny

17

Paznen 2. HemeTa/iIbl M X COCMHEHUS

2.1 | Obmas 4
XapaKTePUCTHKA
XUMHYECKHUX
3JICMEHTOB
VIIA-rpynms.
I"amorenst

OO6mas xapakKTepUCTHKA TAJIOTCHOB.
Oco00EHHOCTH CTPOCHHUS ATOMOB,
XapaKTEPHbIC CTETICHU OKUCIICHUS.
CrpoeHue u pu3HIECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — T'aJIOTE€HOB.
XUMHUUYECKHE CBOMCTBA HA TPUMEPE
xJopa (B3auMOJICHCTBHE C METaJlJIaMU,
HEeMeTaJlJIaMH, IIeJI0YaMHu ).
XnopoBogopoa. CosnsiHast KUCIIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
npuMeHeHue. JlelicTBue xuopa u
XJIOPOBOJIOPOJIa HA OPraHU3M 4YeJiOBEKa.
Baxnenmme XJI0pUAbl U UX HAXOKIECHUE
B IIPUPO/IE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXkaromue (GU3NIECKue u
XMMHUYECKHE CBOMCTBA TAJIOTEHOB U UX
COeJIMHEHUH (BO3MOYKHO HCIIOJIb30BaHUE

OOBICHATH 00ITUE 3aKOHOMEPHOCTHU

B I3MCHCHHH CBOWCTB HEMETAIIOB M UX
COCJIMHEHUI B MpeJIesiax MajbIxX
MIEPUOJIOB U TJIABHBIX MOTPYIIT
[lepuonuyueckoi CUCTEMbI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepuzoBaTh (HU3NYECKUE U
XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB
raJIOTeHOB (Ha MpUMEpPE XJI0pa) U
CJIOKHBIX BEIIECTB (XJIOPOBOOPOA,
XJIOpHIa HATPHs), CIIOCOOBI UX
MOJIYYCHUS, TPUMEHEHNE U 3HAYCHUE

B MIPUPO/IE U )KU3HU YEIIOBEKA.
OmnpenensiTh XJIOPUI-HOHBI B paCTBOPE.
[ImarrpoBaTh M OCYIIECTBISATH

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JIeN1aTh BBIBOBI IO Pe3yIbTaTaM




BUJICOMATEPHUAIIOB).

O3zHakomiieHHe ¢ 00pa3lamMu XJIOPHUIOB
(raJIoreHuI0B).

JlabopamopHuwiii onvim:

N3yuenune cBOWCTB COIAHON KACIIOTHI.
[IpoBeneHNEe KaYECTBEHHBIX PEAKIUI
Ha XJIOPUI-UOHBI.

lIpakmuueckas paboma

Ne 2: TTonyueHue COITHON KHCIIOTHI,
M3y4EHHE €€ CBOMCTB.

Buiuucnenus:

10 YPABHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIM OJIH U3 PEareHToB JaH B U30bITKE

AKCIIEPUMEHTA TP MPOBEIACHUHU
71a00PATOPHBIX OIBITOB U MPAKTHUYECKUX
pabor.

CrnenoBaTh mpaBuiIaM 0€30MaCHOM
paboTHI B J1aOOpaTOpUH

MIPY UCTIOJIb30BAHUU XUMUIECKON
MOCY/Ibl U 000pPYAOBaHUSI.

BricTpauBaTh pa3BEpHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha H(OPMAIUIO U3 YUCOHHUKA U
CIIPABOYHBIX MAaTE€pPUAIOB, IPAMOTHO
HCI0JIb30BaTh N3YYEHHbIN TOHATUNHBINA
ammapar Kypca XUuMHUH

2.2

OOmras
XapaKTEPUCTHKA
XUMHYECKUX
DJIEMEHTOB
VIA-rpynmst. Cepa
1 €€ COCIUHCHUS

OO611ast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynmnel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

CrpoeHnue u puznueckre CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOA B CEPBI.
AmnoTporHbie MOAU(PUKAIIMKI KUCTIOpOaa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoiopo/1, ctpoeHue, GU3nIeCKue U
XMMHUYECKUE CBOMCTBA.

OxcuIbl cepbl Kak PEICTaBUTENN
KHUCIIOTHBIX OKCHJIOB.

CepHas kucnoTa, GU3n4ecKue u
XUMHUYECKHe CBOMCTBA (0011IHe KaK

OOBICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 2JIEMEHTOB
VIA-Tpynmsl U UX COEAUHEHUN ¢ y4ETOM
CTPOCHHS UX aTOMOB.
XapakTepuzoBaTh (HpU3NYECKUE U
XAMUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPhI U €€ COCTMHEHUI
(cepoBOAOPOIa, OKCHIOB CEPBI, CEPHOI
KHUCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJTYYEHHUS], HPUMEHEHHUE U 3HAYCHUE
B IPUPOJE U )KU3HH YETIOBEKA.
Onpenenars HATUYUE CYJIb(PaT-NOHOB
B pacTBoOpeE.

OOBSIICHATH CYITHOCTH SKOJIOTHUECKHIX




IPEACTABUTEIIS KJIAacca KUCIOT U
cnenupuueckue). XUMHUYECKUE PEaKIuu,
JeXKanue B OCHOBE MPOMBIIICHHOTO
croco0a MoJIy4eHHs] CEpHON KUCITOTHI.
[Ipumenenune. Cosi CEpHON KUCHOTHI,
KadeCTBCHHAS PEaKIvsl Ha CyIb(haT-HuoH.
Haxoxaenue cepol v €€ COeTMHEHU I

B pupoje. XUMUYECKOE 3arpsi3HEHUE
OKpYXaroUIen Cpeibl COCTMHEHUSIMA
cepbl (KUCIOTHBIE 10K IH, 3arPsI3HEHUE
BO3]lyXa U BOJOEMOB), CITIOCOOBI €T0
IPEIOTBPALICHUS.

Xumuueckuii IKCNEPpUMenm:
Jlemoncmpayuu:

O3HakomIieHHE ¢ 00pa3iiaMu cephl U €€
COEIMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Habmonenue nporecca o0yriavBaHus
caxapa noJi IeiCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimul:

N3ydenne XuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOUN KUCIIOTHI.
[IpoBeneHre kKaueCTBEHHOM peaklK Ha
cynb(dar-uoH u HabII0ICHUE TPU3HAKA
€€ MPOTEKaHUS

po0JieM, CBI3aHHBIX € epepadboTKoOM
COCIMHEHUI CEpHI.

[TImanupoBaTh M OCYIIECTBIATh

Ha TPAKTUKE XUMUYECKUC
HKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPH UCTIOJIE30BAHUN XUMUIECKON
MOCY/Ibl U 000pPYAOBaHUS.
[Tpon3BOANTE BEIYUCICHUS

10 XUMHYECKUM YPABHEHUSIM.
Hcronb30BaTh P BHIMTOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThI YUCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITeproguueckyro cuCTEMy XUMUYECKUX
anemenToB [I. 1. MeunneneeBa, Tabmauily
PacTBOPUMOCTHU KHUCJIOT, OCHOBAaHUM 1
COJIEU B BOJE, DJIEKTPOXUMHUYECKAN ST
HaIpsHKEHU METaJIoB).

Hcronp30BaTh P BHIMTOTHEHUN
y4eOHBIX 3aJJaHUM U B MPOIIECCe
HCCJIEIOBATEILCKON JEATEILHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COICPIKAHUS, CIIPABOYHBIC
MaTtepuabl, pecypcol IHTepHETa




2.3

Oobmas
XapaKTepUCTHKA
XUMHUYECKUX
AIIEMEHTOB
VA-rpynisl.

A3ot, hocdop u ux
COC/IMHECHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VA-rpynibl. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUSI.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3HYecKre U XUMUYECKHUE CBOMCTRA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOMCTBA, TIOJIYYCHHE U IPUMEHEHHE.
Conu ammoHnuMsl, UX (PU3UUECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHE.
KadectBeHHas peakius Ha HOHBI
aMMOHHSI.

A30THas KUCJI0Ta, €€ MOoIy4YeHue,
du3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOmIve Kak MpeACcTaBUTENs Kiacca
KHUCJIOT U crieniupruyeckue).
Hcrnonp30BaHne HUTPATOB M COJICH
aMMOHUS B KQU€CTBE MUHEPAIbHBIX
yno0peHuii. XUMUYECKOE 3arpsi3HEHHE
OKPYXaroUIEH Cpebl COCTUHEHUSIMA
a3oTa (KHCIIOTHBIC JTOXK]IH, 3arPsS3HECHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, aIoTpoITHbIE MOAUDUKAITIH
docdopa, puzndyeckre 1 XUMUIECKHUE
cBoiictBa. Oxcun hocdopa (V) u
dbocdopHas kucinoTa, GU3NIECKUE U

OOBSACHATH O0IIIHE 3aKOHOMEPHOCTH

B UBMEHEHUH CBOMCTB 3JIEMEHTOB

V A-rpyIiibl U UX COEAUHEHUN C yUETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HUECKUE U
XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB
azora u pocdopa 1 UX COeTUHECHU
(amMmmmaka, coneil aMMOHUSI, Q30THOU
KHCJIOTBI, HUTPATOB, okcuaa gocgopa (V)
u pocdopHoi kucioThl, hochaTon),
CIOCOOBI UX TOJYYEHHUSI, MIPUMEHEHUE U
3HAYCHHE B MMPUPO/IC U )KU3HU YEIIOBEKA.
Omnpenensatb HOHBI aMMOHUA U (hocdat-
HWOHBI B PaCTBOPE.

OOBSIICHATH CYIIHOCThH IKOJIOTHUYECKUX
mpo0JIeM, CBSI3aHHBIX C HAXO0XKICHUEM
coelMHEeHUi a3ota u ochopa

B OKpY2Karolleu cpele.

[1manupoBaTh M OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JIeIaTh BHIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUN
71a00paTOPHBIX OIBITOB U MPAKTHYECKOU
paboTHLI.

CrnenoBath mpaBuiiaM 0e301acHOM
paboThI B 1abopaTopuu




XMMHUYECKUE CBOMCTBA, MOJIyYEHHUE.
Wcnons3oBanue ¢pocdaToB B KauecTBe
MUHEPAIbHBIX yIOOPEHUN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJICHHE C PUBNIECKUMU
CBOMCTBaMu a30Ta, pocdopa

U UX COCTMHEHUM (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
O3HakoMIieHHE ¢ 00pa3iiaMu a30THBIX U
dbochopHBIX yaoOpeHUIA.

[Tonyuyenue, coOupanue, pacrio3HaBaHUE
Y U3yYEHHUE CBOKMCTB aMMUAKA.
B3anMoneincTere KOHLIEHTPUPOBAHHOM
A30THOM KHUCJIOTHI C MEJIbIO (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
Jlabopamopmvie onvimui:

[IpoBeneHre KaYeCTBEHHBIX pPEeaKIUui
Ha MOH aMMOHUA U pocdar-noH, u
W3Y4YEHUE TPU3HAKOB UX MPOTECKAHUS.
Ipaxmuueckas paboma

Ne 3: TTomyuenne ammMuaxa, u3y4eHue
€ro CBOWCTB.

Buviuucnenus:

110 YPAaBHEHUSIM XUMUUYECKUX PEaKIUil

IIPY UCTIOJIb30BAHUHA XUMUYECKON
MOCY/Ibl U 000PYI0BAHMUSI.
[TIpon3BOIUTE BEIYUCIICHUS

10 XUMUYECKUM YPABHEHUSM.
Hcnonb30BaTh MpHU BHITIOJTHEHUN
y4eOHBIX 3aJaHII TEKCTHI YICOHHKA,
CIIPaBOYHbBIE MAaTEPUAIIbI
(mIeproAMYECKYIO CUCTEMY XUMUYECKUX
anemenToB /1. 1. Menaeneena, Tabiuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUUN U
COJIEN B BOJIE, JIEKTPOXUMHUYECKUH P
HaIpsHKEHUI METAIIOB)




2.4

Oobmas
XapaKTepUCTHKA
XUMHUYECKUX
JIEMEHTOB
IVVA-rpynmnsl.
Yriepon u
KPEMHUH, U UX
COCIMHEHHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
IVA-rpynnbl. OcOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHUCIICHUS.

VYriepona, aniaoTponHbie MOAUBUKAIIIH,
pacrpocTpaHeHue B IPUPOJIE,
(u3HUecKre 1 XUMUYECKHE CBOWCTBA.
Ancop6uus. Kpyrosopot yriepoaa

B TIPUPOJIC.

Oxkcunpl yriepoa, ux Gpu3ndeckue u
XMMHUYECKUE CBOMCTBA, ICUCTBUE

Ha KUBBIC OPTaHU3MBI, IOJTyYEHUE U
IpUMEHEHUE. JKOJIOTUUECKUE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yriepona (1V), runoresa riro0aibHOTO
MOTETUICHUS KJIIMMAaTa, TapHUKOBBII
aPexr.

VYronpHas KUCIOTa U €€ COJIN, UX
bu3rUecKre U XUMUIECKHEe CBOMCTBA,
MOJIyYCHHE U IPUMEHEHHE.
KauectBenHnas peakmus Ha KapOoHaT-
noHbI. Micnonb3oBanue kapOOHATOB

B OBITY, METMIIMHE, TIPOMBIIINICHHOCTH U
CEJIbCKOM XO3SIMCTBE.
[TepBoHaUaNbHBIC TTOHSITHS

00 OpraHMYECKUX BEIIECTBAX KaK

0 COeIMHEHMSIX yriepoja (MeTaH, 3TaH,

OOBSACHATH O0IIIHE 3aKOHOMEPHOCTH

B UBMEHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpynnel 1 UX COEAUHEHUN C Y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepusoBaTh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB
yTepoJia U KPEMHHUS U UX COCTUHEHUN
(OKCHIIOB yTIIepOa, YTOJbHOU KUCTOTHI,
KapOOHATOB, OKCUJIa KPEMHUS,
KPEMHHUEBOU KHMCIIOTBI, CUITUKATOB),
CIOCOOBI UX TOJIYYEHHUS], MIPUMEHEHUE U
3Ha4YCHUE B MPUPOJIC U )KU3HU YEIOBEKA.
OOBICHATH TPUYUHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— TIPUMEHEHUE — Ha pUMepax
COCIMHEHU yTIIepo/ia U KPEMHHUS.
OrnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B pacTBOpE.

OOBSICHATB CYIIHOCTh YKOJIOTHICCKUX
po0JIeM, CBA3aHHBIX C HAXOXKICHUEM
YTJIEKUCIIOTO Tra3a B OKpYKaloleu cpeie.
[ToaTBepk1aTh 0COOEHHOCTH COCTaBa
OpTraHUYECKUX BEIICCTB MPUMEpPAMU
MPOCTHIX COSAMHEHUN (METaH, dTaH,
STWJICH, alleTUJIEH, 3TAHOJI, TIIUICPUH,
YKCYCHasi KUCJIOTa), B3aUMOCBSI3b
HEOPTraHWYECKUX COSAMHEHUN yriaepoa u




ATUJIEH, ALICTUJIEH, ’TAHOJ, TJIULICPHH,
YKCyCHasi KUCIIOTa).

[IpupoaHble ICTOYHHUKH YTIIEBOAOPOIOB
(yrosae, npupoAHbIN ra3, HeQTh),
POJYKTHI UX TIepepaboTku (OCH3UH),
WX POJIb B OBITY U MTPOMBIIIIICHHOCTH.
[TonsiTHe 0O OMONOTMYECKH BaXKHBIX
BELIECTBAX: JKUpax, OesIKax, yrieBoaax —
Y UX POJIU B )KU3HU YEJIOBEKA.
MarepuaiibHOE € IMHCTBO OPTAHUYECKUX
Y HEOPTaHUYECKUX COCAUHEHHUI.
Kpemnuit, ero pusnyeckue u
XUMHYECKUE CBOMCTBA, MOJTyYCHUE U
npuMeneHue. CoeTMHEeHNUs] KPEMHHUS

B nipupoje. OO1ue npeacTaBieHus

006 okcuze kpemuus (1V) u kpeMHUEBO#
KHCJIOTE.

Cunukatsl, X UCTIOJIb30BaHKE B OBITY,
MEJIMLIUHE, IPOMBIIUIEHHOCTH.
Baxnelmue cTpouTenbHbIE MATEPUAIIBL:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
xese300eToH. [Ipobiiembl 6e30macHOTO
WCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepuaioB B MOBCETHEBHOMN KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopeny KpUCTAIUNIMYECKUX PEIIETOK

OpPraHMYECKHUX BELIECTB.
OnuceIBaTh poJb OEIIKOB, JKUPOB U
YIJ€BOJI0B B ()YHKIIMOHUPOBAHUH JKHBBIX
OpraHU3MOB, COCTaB IPHPOJIHBIX
MCTOYHHUKOB YIJIEBOJAOPOJOB, UX POJIb

B OBITY ¥ IPOMBIIIIJICHHOCTH.

[TpoBOANTH BBIYUCIICHNUS 110 YPABHEHUSIM
XUMHAYECKUX PEAKLIHAMN.

[ImanupoBaTh M OCYIIECTBIATH

Ha MPAaKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOIUTh HA0IIIOIEHU,
JieJ1aTh BBIBOJIBI [0 pE3yJIbTaTaM
HKCIIEPUMEHTA IPU IPOBEACHUU
71a00PaTOPHBIX OMBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh mpaBuiIam 6€30MaCHOM
paboThI B J1abOpaTopuu

IIPU UCTIOJIb30BAaHUH XUMUYECKON
MOCY/IbI U 000PYI0BAHMUSI.

Hcnonb30BaTh U BHITIOTHEHUH
yueOHBIX 3aJ]aHUI TeKCThI yueOHUKa,
CIIPABOYHBIE MaTEPHUAIIBI
(ITeppoguueckyro cUCTEMY XUMUYECKUX
anemenToB [I. 1. MenneneeBa, Tabmuiry
pPacTBOPUMOCTH KUCJIOT, OCHOBaHHM U
COJIEN B BOJE, MIEKTPOXUMUYECKUH DAL
HaIpsHKEHUI METaJIOB)




anmasa, rpadwura, Qymiepena.
O3HaKOMIIEHHE C ITPOLIECCOM aCOPOIINH
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YyCTPONUCTBOM
MIPOTUBOTa3a.

O3HakoMIIEHHE C TPOAYKLIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuansl: cuilMKaTHas
IPOMBIIIJIEHHOCTB ).

Mopenu MoJeKyI OpraHu4eCKUX
BEILECTB.

JlabopamopHuwiii onvim:

[Tony4yenue, cobupanue, pacrio3HaBaHUE
Y U3YUYEHHE CBOICTB YTJIEKUCIIOTO ra3a.
[IpoBeneHne KaueCTBEHHBIX peaKInuii

Ha KapOOHAT U CUJIUKAT-UOHBI U
U3Y4YCHHUE MTPU3HAKOB UX IPOTEKAHMUSI.
IIpakmuuecxkue pabomui:

Ne 4. Tlonmy4yeHue yriekuciioro rasa,
V3y4YEHHUE €r0 CBOMCTB.

Ne 5. Pemenue skcnepuMEHTAIbHBIX
3a7a4 no TeMe «BaxHenme HeMeTauibl
U UX COCIMHECHUS

Buviuucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEaKIUn

Hroro no pazneny

25




Pa3nen 3. MeTa/iIbl H UX CoeqMHECHUA

3.1 | O6uume cBoiicTBa 4
METAJIOB

OO611ast xapaKTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nosoxkenus B [lepuoanueckon cucreme
XUMHYECKUX IIIEMEHTOB

J.1. MeHneneeBa 1 CTpOEHUS aTOMOB.
Crpoenue metaminoB. Meramuueckas
CBSI3b U METaJNInuecKas
KpUCTAJUIMYECKAs PEIIETKA.
DIIEKTPOXUMHUYECKUHN PsIT HAITPSKEHNUN
MeTaIOB. DU3UYECKUE U XUMUYECKUE
cBoiicTBa MeTauioB. O0mIKe crocoob!
nonydyeHust metaiuioB. [lonsitue

0 KOppPO3UHU METANIOB, OCHOBHbBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3HUH.
CmnaBsl (CTanb, YyT'yH, TIOPATIOMUHHM,
OpOH32a) U UX MPUMEHEHUE B OBITY U
MIPOMBIIIICHHOCTH.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OO6pa3sisl METAIIJIOB U CTLJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaIOB (BO3MOKHO UCIOJIb30BAaHUE
BUJICOMATEPHUATIOB).

Jlabopamophvie onvimoi:
O3HakoMIIeHHE C 00pa3IiaMu METAIIJIOB U
CIUTABOB, X (DU3UIECKUMU CBOHMCTBAMH.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHIA
Y IPUMEHSITh 3TU MOHATHUS TIPU ONMCAHUU
CBOWCTB BEILECTB U UX MPEBPALLICHUM.
OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COCIMHEHUH C yUETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJUIOB,
o01me GU3NIEeCKUe U XUMHIECKHE
CBOMCTBa METAJIOB.

XapakTepu3oBaTh OOIIUE CITOCOOBI
MOJIYYEHUS] METAJLIOB.

OmnuchIBaTh CIOCOOBI 3aIIUTHI METAJIIIOB
OT KOPPO3HH.

CnenoBath npaBuiiaMm 0€301acHOMN
paboThI B 1ab0OpaTopuu npu
WCIIOJIb30BaHUU XUMHYECKOHN MOCYIbI U
000pyI0BaHUS.

[Tpon3BOANTH BEIYUCTICHUS

110 YPAaBHEHHSIM XUMUYECKHUX PEaAKIIH,
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
IPUMECH.

YuyacTBOBaTh B COBMECTHOM padboTe

B [1ape€ WUJIM TPYIIIIE.

Hcnonps30Bath mpu BHITOTHEHUH
y4eOHBIX 33JIaHUN TEKCTHI Y4eOHMKa,




Buiuucnenus:

110 YPaBHEHHUSAM XUMUYECKUX PEAKIIHM,
€CJIM OJIMH U3 PEarcHTOB COACPIKUT
IpUMECH

CIIPaBOYHbBIE MaTEPHAIIbI
(ITepunonuyeckyro CUCTEMY XMMHUYECKHUX
snementoB [I. 1. Menaeneena, Tabmauiy
PacTBOPUMOCTHU KUCJIOT, OCHOBaHUM U
COJIEN B BOJE, JIEKTPOXUMUYECKAN AT
HaIpsHKEHUI METaJIOB)

3.2

Baxueiimnme
METAJUIBI U UX
COEIMHECHUS

16

[IlenouHble METAJIIBI: MTOJOKEHUE

B [leproanyeckoil cucteMe XuMHUYECKUX
aneMmeHToB J[.11. MenzneneeBa, ctpoeHue
UX aTOMOB, HaXO0XJICHHUE B IIPUPOJIC.
dOU3NYECKHUE U XUMHUYSCKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCUIBI
Y TUJPOKCUABI HATPUS U KaJIUSL.
[IpumeHeHure MEeIOYHBIX METAJIJIOB U UX
COCTUHEHUN.

[IlenoyHO3eMEIbHBIC METAJIIBI MATHUN U
KaJbplui: noyioxkenune B [lepuoanueckon
CHUCTEME XUMHUYECKUX AJIEMEHTOB

J.1. MeHnneneeBa, CTpOEHHUE UX ATOMOB,
HaxoXXJIeHUe B nipupojie. dusnyeckue u
XAMUYECKHE CBOMCTBA MarHus
Kanelus. BakHelme coefuHEeHUS
KaJbIUsl (OKCUI, TUIPOKCHU, COJIH).
JKECTKOCTh BOABI U CLIOCOOEI €6
YCTpaHCHMUSI.

ANIOMUHHUIN: TIONOXKCHUE

B [lepuoanueckom cucteMe XUMUYECKUX

OOBACHATH 0011IHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JIEMEHTOB-
METAJIJIOB ¥ UX COEIMHEHUH B TpyIINax

C Y4ETOM CTPOECHHS UX aTOMOB.
XapakTepusoBaTh (HU3NYECKUE U
XMMHUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB
METAJIJIOB U UX COEAMHEHUN (OKCHIIOB,
TUIPOKCHUIIOB, COJICH), CITOCOOBI UX
NOJTyYeHUs], MPUMEHEHHNE U 3HAYCHHE

B IIPUPO/JIE U JKU3HU YEJIOBEKA.
¥YcranaBnMBaTh MPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHE
BEleCTBa — CBOWCTBA — MPUMEHEHHE —
Ha MpUMEPaxX U3y4aeMbIX BEIIECTB.
Pacmo3naBaTh ¢ MOMOIIBI0 KAY€CTBEHHBIX
peakiuii MOHBI METaJJIOB: MarHus,
KaJIbIIMs, ATIOMUHMS, IMHKA, xkerne3a (11)
u xenesa (1), menu (11).

Jloka3biBaTh aMQOTEPHBIN XapakTep
OKCHJIOB ¥ THIPOKCHJIOB aJTFOMUHUS 1
LUHKA.




anemeHTOB J[.1. MenneneeBa, crpoeHue
aToMa, HaXO0XKJICHHE B TIPUPOJIE.
DOU3NYECKHE U XUMHUYECKHE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOWCTBA
OKCHJa ¥ TUAPOKCHUIA aTFOMUHUS.
Keneso: nonoxenune B [leprnonnueckon
CHCTEME XUMHUYECKHX IJIEMEHTOB

.. MenneneeBa, CTpOEHHE aToMa,
HaxoieHue B npupojae. dusnyeckue u
XHMHUYECKHE CBOMCTBA kene3a. OKCUIbI,
rUIPOKCH B 1 coiu xkenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U NOJIYUICHHUE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOACHCTBHUS OKCH/IA
KQJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
WCITOJIb30BaHUE BUJICOMATEPUAIIOB).
OxpalivBaHue IJIaMeHU MOHAMU HAaTpUs,
KaJus U KaJablus (BO3MOXKHO
WCIIOJIb30BaHNE BHJICOMATEPHAIIOB)
HccnenoBanue cBOMCTB KECTKOU BOJIBI.
IIpouiecc ropeHus xene3a B KUCIOPOJIEe
(BO3MOXXHO HCITOJIb30BAHHUE
BUJIEOMATEPUAIIOB).

Jlabopamophvie onvimvi:

[IpoBeneHre KaueCTBEHHBIX peaKIuii

Ha MOHBI (MarHusi, KajablUs, ATIOMUHUS,

[1nanrpoBaTh ¥ OCYIIECTBIATH

Ha NPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIIOICHUS,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM
AKCIIEPUMEHTA MPHU MPOBEIECHUN
71a00pPaTOPHBIX OIBITOB U MPAKTHYECKHUX
paoor.

CrnenoBaTh IpaBuiiaM 0€30MacHON
paboThI B 1a00OpaTOpUN

IIPU UCIIOJIb30BAaHUHU XUMHUYECKOM
nocyzAbl 1 000py10BaHUS.
[Ipon3BOANTE BBIUKCICHUS

10 XUMHYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B Mape WK IpynIe.

BricTpauBath pa3BEpHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha UHQpOpMAIUIO U3 yUeOHUKA U
CIIPaBOYHBIX MATEPUAJTIOB, TPAMOTHO
VCTIOJIb30BAaTh N3yYECHHBIN TOHATUWHBIN
anmapar Kypca XuMuu




uHkKa, sxenesa (1) u xenesa (1), mean
(1), onucanue IpU3HAKOB UX
POTEKaHUS.

HccnenoBanne aMmpOTEpHBIX CBONCTB
TUJPOKCHUJIA ATTFOMUHHUS U THAPOKCHUIA
[IUHKA.

IIpakmuueckue pabomol:

Ne 6. XKEcTkocTh BOJIBI U METOIBI €€
YCTpaHECHMUSI.

Ne 7. PeuieHue sKCriepuMEHTAIBHBIX
3a1a4 1o teme «BaxkHelmume meTamibl 1
UX COCTUHEHUS».

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE
WJIU COJICPXKUT MPUMECH;

MacCOBOM JJOJIM BBIXO/1a IMTPOIYKTa
peakiumn

Uroro no pazaeny 20
Paznen 4. Xumus u oKpy:Kamomas cpeaa
4.1 | Xumus u 3 BemectBa u maTepuasl B NOBCEIHEBHOM | XapaKTEPU30BaTh POJIb XUMUH

OKpY’Karolas cpeaa

YKA3HU 4esioBeka. besonacHoe
MCTIOJIb30BAHUE BEIIECTB M XUMHUUYECKHUX
peakiwii B ObITy. [lepBas momorp npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.
XUMHYECKOE 3arpsA3HEHUE OKPY KAIOIIEH
cpenbl (penenbHas A0nycTuMas

B Pa3lIMYHBIX cepax AesaTeIbHOCTH
JIFOJIei, OCHOBHBIE BEIIeCTBA U
MaTepHaJIbl, TPUMEHSIEMBIC B )KH3HU
COBPEMEHHOT0 YeJI0BEKa.

OOBACHATD ycI0BUs 0€30M1aCHOTO
HCIIOJIb30BAHMUS BEILIECTB U XUMUYECKUX




KOHIIEHTpaIus BeecTs. Posib xumun

B PELLIEHUH 3KOJIOTHYECKUX IPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenne o6pa3ioB MaTepraion
(cTek10, CIJIaBbl METAJIJIOB, TOJIMMEPHBIE
MaTepHaJIb)

peakLuii B ObITY.

AHanM3upoBaTh U KPUTUUECKU
OLICHUBATh UH(GOPMALIMIO O BIUSHUU
IPOMBIIUIEHHOCTH, CENBCKOI0 X031 CTBa,
TPAHCIIOPTA U Ap. HA COCTOSIHUE
OKPYKaIOUIEN CPEBI.

YMeTb 0Ka3bIBaTh NEPBYIO OMOILIb

IIPU XUMUYECKUX 0’KOraX U OTPABJICHUSX.
[TpuHUMaTh yyacTue B 00CYX ACHUU
po0JieM XUMUYECKON U AKOJIOTUUECKOM
HaIIPaBJIECHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodIeMe u
npemIaraTb BO3MOXKHBIE ITyTH €€
pelIeHus

Hroro mo pazaeny: 3
PezepBHOE Bpems 3
OBLIEE YMCJIO HYACOB 68

I10 ITIPOI'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3ydeHusi  00pa3oBaTeJbHbIC
padoThI padoTshI
pecypchl
[Ipenmer xumuu. Poiab XuMuUM B 5KU3HU bu6mmoreka [IOK
1 1 02.09
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 IlonsaTne o MeToxax MMO3HAHUS B XUMUH 1 07.09 nggﬁ;f;igrouﬁfo 42276
IIpakTuyeckas padora Ne 1
3 «IIpaBua paboThl B 1abopaTopuu u 1 09.09 bubnnoreka [JOK
npuéMbl 00paIeHust ¢ 1a00paTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yuctele BemecTBa U cMecu. CIocoOb! 1 14.09 bu6mmoreka [IOK
pasJesenus cMecei ' https://m.edsoo.ru/ff0d26ca
IIpakTuyeckasn padora Ne 2
5) <<Ppa3 eJICHNE CM:ceﬁ (Ha mpumepe 1 16.09 bubmorexa [JOK
A . PHUMED ' https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1 21.09
6 TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XuUMHYECKUE DJIEMSHTBI. 3HAKHU 1 93,09 bu6mmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
I1 1 28.09
8 POCTBIC 1 CHOMHBIC BELIECTBA https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
A - 1 30.09
o TOMHO-MOIICRYIAPHOC yHCHHC https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
. 05.10
10 Xumueckas opmyna. Barenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. 07.10 bubmuorexa [JOK
OTHOCHTEIbHAS MOJIEKYISPHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO 1210 bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU ’ https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. 14.10 bubmuoreka [JOK
MounspHas macca ' https://m.edso00.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. 1910 bubmuorexa [JOK
XuUMHUUECKas peaKiust ' https://m.edsoo.ru/ffod37fa
[Ipu3Haku U ycioBUs NIPOTEKaHUS bubnunoreka [JOK
15 . 21.10
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 26.10 bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
Buraucienuns konuaecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX 09.11 bubmorexa [JOK
HHeCT P ' https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/H[H a3JI0’KCHHS e 11.11 bubmorexa LOK
g P ’ ' https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIMKIIOTIETUCT O6ogﬂI €Hue u 16.11 bubmorexa [JOK
1 ARCT- HVI ' https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTtpoabnas pa6ora Nel o reme 1811 bubnnoreka [JOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN ' https://m.edso0.ru/ff0d4290
21 Boznyx — cmech razos. Coctas 2311 bub6nuorexa [IOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK
22 25.11
KHCII0POAA (peaKilitH OKHCIICHIS, https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus: KUCI0poia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH 30.11 bubmorexa [JOK
parop P ' ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBo# 3 PexT XuMUIeCKOoM
peakuu, MOHSITHE O bu6mmoreka [IOK
24 02.12
TEPMOXHUMHUYECKOM YPAaBHEHHH, FK30- U https://m.edso0.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLIUAX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI Zro 07.12 bubmorexa HOK
P AYxa, ' https://m.edsoo.ru/ff0d4c4a
MIpeI0TBPALCHUS
IIpakTnueckas padora Ne 3 no Teme
26 «Ilomyuenne u coOupanue KUCIOpPoaa 09.12 bubmorexa [JOK
i . p pOAa, ' https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe 14.12 bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje ' https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA 16.12 bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
21.12
29 Homsirine o wcsoTax i comix https://m.eds00.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B 9319 bubnmuotexa [JOK
naboparopuu ' https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o reme Bu6 OK
31 «ITomydenne u cobnpanme BOI0OpoOa, 28.12 nommoreka L{

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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

ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 11.01
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa 0 €ro U3BeCTHOM 13.01 bubmmorexa [IOK
. ) Y ' https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA 18.01 bubmorexa [IOK
P B peart . ’ https://m.edso0.ru/ff0d5708
00BEMHEBIX OTHOILICHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA 20.01 bubnuorexa [JOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 25 01 bubnuorexa [JOK
UHMKATOPax ' https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HachieHHbie
37 ¥ HEHACHIIIIEHHBIE pacTBOPEI. MaccoBas 27.01 bubmnorexa [IOK
. P phl- ' https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIECTBA B PACTBOPE
IIpakTnyeckas padora Ne S o teme
38 «[IpurorosiieHne pacTBOpoB ¢ 01.02 bubnuoreka [IOK
OIpeeIEHHON MacCOBOM JTOJICH ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBAY
39 KonTtpoabnas padora Ne2 o reme 03.02 bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» ' https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KJIacCupUKaIus, bu6mmoreka [IOK
40 08.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 10.02 bubmoreia HOK
’ P ’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, 15.02 bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d6342
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [TonydyeHne u XUMHYECKUE CBOWCTBA 17.02 bubmumoreka [IOK
OCHOBaHMMH ' https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK

44 22.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA 24,02 bubnmoreka [JOK
KHCJIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

46 CHOCOf(SBI: 101 )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC 29.02 bubmorexa LOK

y YACHI, ' https://m.edso0.ru/00ad9474
CBOMCTBA
IIpakTnueckas padora Ne 6. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnorexa [HOK

47 02.03
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»

48 I'enernueckas cBsI3b MEKy KilacCaMu 07.03 bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUI ' https://m.eds00.ru/00ad9a50

bu6mmoreka [JOK

4 I 09.03

9 O000111eHNE U CHCTEMATH3AIINS 3HAHUI httos://m.edsoo.ru/00adach?
KonTtpoabnas pa6ora Ne3 o reme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX 14.03 bubmorexa LOK
o P ' https://m.edsoo.ru/00ad9ela
COEMHEHHI
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIECMEHTOB l(?IOH;IITlI/Ie 0 16.03 bubmorexa HOK
' ’ https://m.edso00.ru/00ad9ffa
Ipymmax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 Ilepuoanueckas cucreMa XUMHYECKHX 21.03 bubmmorexa [TOK
pHOA ' https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
53 [Iepuonsl, rpynmsl, MOATPYIIIBI 23.03 bubmmorexa [OK

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



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

Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 anep. U30Tomnsl 04.04 https://m.eds00.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit 06.04 bubmoreka LOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B 11.01 bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. 13.04 bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB 18.04 bubnuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HNonnas xumMuueckas CBsi3b 20.04 https://m.edsoo.ru/00adacaa
60 KoBasieHTHas1 monsipHas XuMU4ecKas 25 04 bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
KoBasieHTHast HETONsIpHAs XUMHUYECKast bubnunorexa [JOK
61 27.04
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHe okucneHHS 02.05 https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 04.05 bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 OKucauTeNn U BOCCTAHOBUTEIIH 11.05 htts://m.edso0.ru/00adb076
65 KonTtposabHnas pabora B pamMmkax 16.05 bub6nuorexa [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

HpOMe)l(yTO‘IHOﬁ arrecranmu 110 TCMC
«CTpOCHI/IC aroma. XUMHUYECKasl CBA3b»

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

bubmuoreka [JOK
% 18.
66 AHanu3 KOHTPOJIBHON paboOTHI 1 8.05 httos://m.edsoo.ru/00adb33c
bubmuoreka [JOK
% 23.
67 O060011IeHrEe ¥ cUcTeMaTh3alus 3HaHUI 1 3.05 https://m.edsoo.ru/00ad9ch?
bubmuoreka [JOK
% 25.
68 O060011IeHEe ¥ cucTeMaTh3alus 3HaHUI 1 5.05 https://m.edsoo.ru/FOd61ch
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME
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https://m.edsoo.ru/00adb33c
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9 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabnbie IIpakruueckue p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Tepuonuueckuii 3aKoH.

1 [Tepuonuueckas cucrema 1 02.09 bubnnoreka [HOK
XUMHYECKHUX dj1eMenToB 1. . ' https://m.edsoo.ru/00adb59e
MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 07.09 bubmorexa HOK

i ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 09.09 bubnnorexa [HOK
HEOpPraHWYEeCKUX BEIECTB ' https://m.edsoo.ru/00adb7e2

4 Buibl XUMUUYECKOM CBSI3W U THUIIBI 1 14.09 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK ' https://m.edsoo.ru/00adbac6
KonTtpoabnas pa6ora Nel o reme

5 «IToBTOpEeHue u yriybaeHue 3HaHUH 1 1 16.09
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca

5 Knaccugukanus XxumMmmuaeckux 1 2109 bubnnorexka [JOK
peakLuil o pa3InyHbIM IIPU3HAKAM ' https://m.edso0.ru/00adbch0
[lonsATHE O CKOPOCTH XMMHYECKOU

7 eakiuu. [ToHsITHE O TOMOTE€HHBIX U 1 23.09 bubmorexa [JOK
PCAKIIH. ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsATHE 0 XUMHYECKOM PaBHOBECHH.

8 @DaKTOpBbl, BIUSIOIINE HA CKOPOCTh 1 28.09 bubmorexa [JOK

pbl, _ Hl p ' https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKIIUU 1 TTOJIOKEHNE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYCCKOTI'O paBHOBECUA

OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9 30.09
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKOIN
10 nccorranyu. CHIbHbIE U ci1a0ble 05.10 Bubmorexa ITOK
8 HHat. ' https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
bubmuoreka [JOK
11 4! i 07.10
OHHBIC YPABHCHHA peakiuin https://m.edsoo.ru/00add448
XUMUUECKUE CBOMCTBA KUCIIOT U
12 OCHOBAaHUIl B CBETE PEACTABICHUN 12.10 Brommozexa [IOK
puﬂ ' https://m.edsoo.ru/00add5d8
00 DJIEKTPOJUTHIYECCKON AUCCOIHUALIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE Bu6 LIOK
noImoTeKa
1 o 14.10
3 MPEICTaBICHHH 00 . https://m.edsoo.ru/00add8h2
AIEKTPOJIUTHYCCKOM TUCCOIIUAIIAN
. bubnuorexa [JOK
14 II 19.10
OHATHE O THIPOJIM3E coen https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 A 21.10 bubmuorexa [JOK
3HAHUN ' https://m.edsoo.ru/00addd12
IIpakTnueckas padora Ne 1.
16 <<PpemeHHe 3KCHepI/IMeHTaHBHBIX 26.10 Bubmorexa ITOK
P ' https://m.edsoo.ru/00addbfa
3a/1a9»
KonTtpoabnas pa6ora Ne2 o reme
17 «IIEKTPOIIUTHUECKAS JIUCCOIIUAIINA 09.11 bubmiorexa [JOK
p A THATI. ' https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX))
OO01ast XapakKTeEPUCTHUKA TaJIOTEHOB.
18 XI/III\JdlI/I‘{eCKI:/Ie CBEﬁCTBa Ha IIpUMeEpPE 11.11 Bubmiorexa LOK
pHMEp ' https://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBoaopoa. ComsiHast KHCIIOTa, 16.11 bubnmuotexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHUYECKHUE CBOMCTBA, MOIYYCHHE,
MIPUMEHCHHE

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

IIpakTnueckas padora Ne 2 o Teme

bu6mmoreka [IOK

20 «ITonydyeHne CONIHOM KHCIIOTHI, 18.11
i HH HfIH 1 IHCIOT https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTB»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEAKIIUNA, €CIIH OIUH U3 23.11 bubmoreka LOK
P ’ ' https://m.edsoo.ru/00ade488
peareHTOoB J1aH B U30BITKE
99 OO01mas xapakTeprCcTUKa SJIEMEHTOB 25 11 bubnuorexa [JOK
VIA-rpymmsl ' https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeIMHEHU I 3011 bubnuorexa [JOK
B MpUpoJie. XUMUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
Ccephl
24 CepoBogopoi, cTpocHHE, (U3HUECKUC 02.12 bubnnoreka [JOK
U XMMHUUYECKUE CBOMCTBA ' https://m.eds00.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA 07.12 bubmorexa HOK
’ ' https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE ITPOMBIIIJIEHHOTO criocoba
26 MIOJIy4YEHUS CEPHOM KUCIIOTHI. 09.12 bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE ' https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpelibl COETUHEHUSIMU
cepsl
97 Brruucnenue MaccoBoil 10JIM BBIXO/1a 14.12 bu6mmorexa [IOK
MIPOAYKTa pPeaKkuu ' https://m.edsoo.ru/00adec8a
28 OO01mmas XxapakTeprCcTHKa SJICMCHTOB 16.12 bubmmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

V A-rpynibl. A30T, paclipoCTpaHEeHHE
B IIpHupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMHaK, ero Gpu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOJYYECHUE U 21.12 bubmorexa [IOK
> HOIYH ' https://m.eds00.ru/00adf004
MIPUMCHECHUE
IIpakTuyeckas padora Ne 3 o reme
30 «[lonydyeHrne aMMuaKka, U3y4eHue ero 23.12 bubmorexa HOK
. v » 15X ' https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3OTHAas KUCIOTa, €€ (hu3ndecKkue u 2812 bubnuorexa [JOK
XHMHYECKHUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonk30BaHre HUTPATOB U COJICH
aMMOHHUSI B KQUECTBE MUHEPAIBbHBIX Eu6 1IOK

nOJIMOTEeKA

32 0 . X 11.01
YAODPCEHIUH. AMITICCKOC . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl
COCJIMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 (poc:li))o pHaH Knélﬂ((i))m ¢)(b153ﬂ(t{e)cxne " 13.01 bubmorexa HOK

P . ' https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnonbs3oBanue ¢pocdaTos B

34 KaueCcTBE MUHEPAbHBIX YI00pEHUH. 18.01 bubnuotexa [JOK
3arpsi3HEHHE IPUPOIHOIM CpeIbl ' https://m.eds00.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEeHNE B

35 npH I(: : (ri))mnlzlecxll)/le Y XUMHYECKUE 20.01 bubmorexa HOK

PUPOE, ' https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxcunsl yriaepona, ux Gpusnveckue u 25 01 bubnmoreka [JOK

XHUMHUYECKHUE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKosornyeckue mpoodIeMsl,
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

.. bubnmoreka [JOK

37 VYrobHas KUCIOTA U €€ COJIn 27.01 htts://m.edsoo.ru/00ae006¢
IIpakTnueckas padora Ne 4 o Teme
"[losryyeHune yrieKucioro rasa. bubmumoreka [IOK

38 01.02
KauecTBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavasibHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O 03.02 buomiorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
. bubmuorexa [JOK

40 Kpemnunii u ero coenqunenus 08.02 htts://m.eds0o.ru/00ae080a
IIpakTnyeckas padora Ne 5.

a1 Pemenue skcnepuMeHTaIbHBIX 33024 10.02 bubnnoreka [JOK
o teme «BaxkHeitie HeMeTaibl U https://m.edso0.ru/00ae0bf2
X COSTUHCHUS
KourpoabsHas padora Ne3 no teme

42 «BaxkHeuIme HeMeTaJUTbl U UX 15.02 bubmorexa LOK

https://m.edsoo.ru/00ae0e18
COCIUHCHHUS»
OO61mas xapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Mertanauueckas CBSI3b U 17.02 bu6mmoreka [JOK
MEeTaJUTNYECKasl KpUCTaJInyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAIIJIOB
XUMUYECKHE CBOMCTBA METAIIIIOB.

44 DNEKTPOXUMHUYECKUN PsiL 22.02 bubmorexa HOK

HaIpsHKEHUH METaJUIOB

https://m.edso0.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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OO6u1re cnocoObl MOTyYSHHS
meTaiuioB. CruiaBel. Beruncienus mo

bubmuoreka [JOK
5 24.02
45 YPABHCHHAM XHMHHCCKHX PEaKii, https://m.edso00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
bubmuoreka [JOK
46 I1 29.02
OFATHE O KOpPOSHH METAILIOB https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47 02.03
[lenotmble MeTaIE! https://m.edso0.ru/00ae14b2
Okcubl ¥ THAPOKCUBI HATPUS U bubnuorexa [JOK
48 07.03
KaJus https://m.edso0.ru/00ae14b2
[IlenoyHo3eMeNbHBIE METAILIIBI — bubnuorexa [JOK
49 . y 09.03
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael5e8
. bubnuorexa [JOK
B 14.03
S0 DIHCHILHE COCAMHCHHA KalIbLIA https://m.edso0.ru/00ae15e8
51 O606HVICHI/I€ U CHCTEMAaTH3aLHS 16.03
3HAHUU
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ 21.03 bu6mmoreka [JOK
yCTpaHeHHUs ' https://m.edsoo.ru/00ae1886
IIpakTnueckas padora Ne 6 no Teme
53 "JKECTKOCTh BOJBI U METOJBI &€ 23.03 bubmorexa OK
| A A ' https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [IOK
7| 04.04
>4 ATOMHHHH https://m.edso0.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U 06.04 bubnnoreka [JOK
TUAPOKCHUIA ' https://m.edsoo.ru/00aelc64
56 Keneso 11.01 bubmmorexa [TOK

https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae1886
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Oxcuipl, THIPOKCHUIBI U COJIU JKEJIe3a

bubmuoreka [JOK

S7 13.04
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 0606HvleHHe ¥ CUCTEMAaTU3aIUS 18.04
3HAHUU
IIpakTuyeckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX 3374 bubnnoreka [HOK
59 . 20.04
1o Teme «BaxHeillne MeTajlibl U UX https://m.edsoo.ru/00ae3de8
COCJIMHECHHU S
Brruncnenus no ypaBHEeHUsIM
XUMHUYECKHUX PEaKIIHii, €CIIK OJIUH U3
60 peareHToB J1aH B U30BITKE UITU 25 04 bubnnoreka [JOK
COZEPKUT IpUMecH. Brruncnenus ' https://m.edso00.ru/00ae1750
MacCOBOM J0JM BBIXOJa IPOIYKTa
peakumn
0606
61 0 I_IuleHI/Ie U CUCTEMAaTH3alUs 27,04
3HAHUU
KounrpoabsHnas padora B pamkax
OMEKYTOYHOM aTTecTa
62 NPOMEKYT '-Ifl i aTTecTanum 1o 02.05
TeMe «BakHele MeTasibl U uX
COEJIMHEHU S
63 BemectBa u marepuarsi B 04.05 bubnuotexa [JOK
MOBCEIHEBHOM KU3HH YETOBEKA ' https://m.eds00.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHNE 11.05 bubnuoreka [IOK
OKpY KaromIel cpeIbl ' https://m.eds00.ru/00ae4270
65 Ponp xumuu B pelieHun 16.05 bubnnoreka [JOK
IKOJIOTHUECKUX TPOOIEM ' https://m.edso00.ru/00ae4270
O0600611eHne U cucTeMaTh3a
66 IIEHUE U CUCTEMATHU3AIAA 18.05 bu6mmoreka [IOK

3HAHUH

https://m.edsoo.ru/00ae0d0a



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

O0001IeHYE ¥ cCUCTEMATU3 AL

bubmuoreka [JOK
23.
67 3HaHUU 1 3.05 https://m.edsoo.ru/00adb33c
bubmuoreka [JOK
J4! 1 25.05
68 TOTH Tofta https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumust: 8-i knacc: 6a30Bblil ypoBenb: yueonuk ['adpue ssau O.C., Octpoy moB W.I'., Cnagkos
C.A. 8 5-e uzna Hue, niepe pado tan Hoe [Ipukaz N 287 Axknuone pHoe odmectBo "MU3narens
ctBo "[Ipocsenie Hue" Axnuone proe odmectBo "M3narens cTBo "[Ipocsernie Hue"

Xumus: 9-if kimacc: 6a30BbIid ypoBeHb: yueOHuk ["adbpue nsH O.C., Octpoy moB W.I'., Cnagkos
C.A. 9 5-e uzna Hue, niepe padbo tan Hoe [Ipukaz N 287 Axknuone pHoe odmectBo "MU3narens
ctBo "[Ipocsenie Hue" Aknuone proe odmectBo "M3narens cTBo "IIpoceernie Hue"






