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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPENoAaBaHus Y4eOHOTO IpeiMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TpeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepUAIbLHOM EIWHCTBE MHUpPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3ydyeHnune xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoOBaHUS KYJIbTYpbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIJ] B (POPMUpOBAHUE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOImuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHMSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ] B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU CPOpMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHYECKOM JIMCCOIMAIlMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromy, BBITIONHSS (QYHKIUA OOBACHEHHS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIIEHHUS K HaydYHOMY 3HaHHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MHpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[lpy w3yueHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEHUINX (PaKTOB, IMMOHATHHA, 3aKOHOB M TCOPETUUSCKHUX ITOJIOKCHHM,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHEe MHTEIUIEKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJIEHHOCTb OOy4YeHUST Ha  CHUCTEMaTHYECKOE MPUOOIIECHUE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAJIBbHOE 3HAUYEHUE MJIs
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3YysSd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHH
XUMUHU, TPUMEHSATh MX MPU PEIIeHUH MpoOJeM B MOBCEIHEBHOM >XH3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecOo00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3YYEHUSI XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B KU3HU 4Y€JOBEKa. XUMHSI B CHCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U Cl0XKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHUsI MacChl BEIIECTB. XUMHUYECKHUE ypaBHeHUs. Kiaccudukaius
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTOMN) SABJICHUM, HAOIMIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB pa3JeIeHHs] CMECE: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — anemMeHT U mpocToe
BemecTBo. Haxoknenue kucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — asnemeHT m mpocrtoe BemecTBo. HaxoxxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monspabiii 00bEM ra3oB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHCHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujgoB. Du3nyueckue U XHUMHUYECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECTICHUE COECPKaHUS KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmojkapa), O3HAaKOMJICHHE C OOpa3llaMH OKCHIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEM pAaCTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcupa menu (llI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpau3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM U3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne KiIacChl HEOPraHUYEeCKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnogmueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3WYECKUI CMBICH MOPSAKOBOIO HOMEpPAa, HOMEPOB NEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XHUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMmaM U epuoaam.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchl OKMCIIEHUSI K BOCCTAHOBIIEHUS. OKHUCIUTENA U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIHUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAay4YHbIE TOHSTH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnomnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBHMU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOUIMX B PEAKIHUM BELIECTB, MO TermioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U IHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMruyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKIu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUU C HCHOJB30BAHHEM  METOJAA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y ClOBUS MPOTEKAHUS PeaKIMd HOHHOTO OOMEHa,
MOJHBIE U COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE DIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  oOMeHa
(oOpa3oBanue ocajika, BBIJIEJICHUE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OO6mast xapakTtepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJI0YaMu). XJIOPOBOJOPO/I.
CossiHass KHCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuUMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (HU3MYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3MUECKMe W XHMHYECKHE CBOMCTBa (0OIIME Kak
MPEACTaBUTENS Kjacca KHCIOT W Cchenupuieckrue). XHWMHUYECKHE pPEaKInHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHocO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKIMs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MPUPOJe. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoMyyeHHe U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHEeHHEe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYIKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6anbHOr0 TOTEIJICHUS KIMMaTa, IMTapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJlyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEUIECTBAX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKN Ba)KHBIX BEILIECTBAX: XKHUpax, OesKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE U
npuMmenenne. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpeacTaBieHHs 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJIb30BAaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHblE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B MIOBCEIHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJI0O[eHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJCICTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEBIO
(BO3MOXHO UCIIOJIB30BaHNE BUJICOMATEPHUAIIOB), U3y4YeHUE Mozelen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHUE C
IpOLIECCOM  aACOPOIMM pPAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MpPOTHBOrasa, MOJIy4eHHE, COOMpaHUe, pPacllO3HABaHUE U U3YUYCHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEW CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o reMe «BakHelnme HeMeTaJuIbl U NX COEIUHEHUS).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmomgmyeckor cucrtemMe xumudeckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHMe CBOMCTBAa MeTauioB. OO0mme
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. MI. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpus MW Kanusa. [I[puMeHeHHWe WIENOYHBIX METAUIOB MW HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumMudeckux sneMeHToB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MAarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aToMma, HaxOoXJIeHUEe B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCHIBI U coyn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJy4CHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIKHO
HCIIOJb30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KaJablUs, aJIIOMUHHS, [IMHKA, KEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baxnenme
METAaJlJIbl U UX COCAMHCHUSI.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasiloB MaTepuanoB (CTEKJIO, CIIaBBl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3el MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO  OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU MU HOPMaMHU TMOBEJEHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHWS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHONIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENLCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YU€OHBIX TIPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApUIIEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTABISIOLIME
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIMOHHOW M YUTATENbCKOW KYJBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIIPAaBOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOM U  HCCIENI0BATENIbCKON
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0pPOBBIO, YCTAaHOBKM Ha 370pOBbI 00pa3 >KU3HHM, OCO3HAHHE IOCIEACTBUI U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO MTpodeccuil U Tpyia pa3iIudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VHIUBUYyAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUPOJEe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TrJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIICISIOT 3HAYUMBIE ISt
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABIIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUYECKHUE pacCyXkJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTaBICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBIBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENHLCKON JEATEIbHOCTH UH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CylIecTBy  oOcykmaemMol  Tembl, (GOPMYJIUpPOBATH CBOU  MPEIJIOKCHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEPUMEHTa (J1ab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUSI YYE€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIMUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEUCTBUW NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CollepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crnenupuIecKkue JUisi TpeAMETHOW obnact «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJIEKTPOHHBINM CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBasi J0Jis BEIIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIU;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXpPAHEHHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIC HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siemernToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHNE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3alluio, Kiaccu(puKaluio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKUX pEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHWEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClieloBaTh  NpaBWJIaM  TMOJb30BAaHUA  XUMHUYECKOM  MOCyloOH
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MNPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHD
OKHCIICHUS, XUMHUECKas pPeaKisi, XUMUYeCKasi CBSI3b, TEIIOBON ekt
peakuuu, MOJb, MOJISIpHBIM ~ 00BEM,  pPAcTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT OUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE paBHOBecHe, oOpaTuMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW peaKkUuuu, MPEAeabHO JOMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIHIL;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsg, METaUIMUecKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIHCHIBaTh W XapaKTepH30BaATh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpynma)» U «1modoyHas
noarpynmna (b-rpymnma)», maneie u OoONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYECKOW Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeenax MajblX NEPUOJIOB M TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPAaBHEHUS BJEKTPOIUTHUYECKOW JUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUII-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlui0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne HanMeHoBaHMEe KoanuecTBo 4acoB OcHoOBHOE co/lep:KaHue OcHoOBHBIE BUIBI
n/-n pa3aeyioB  TeM Beero Konrpoabubie IIpakTHyeckue AEATEILHOCTH
NporpaMmmMsl padoThbI padoTbI
Pa3nean 1. [lepBoHavaibHble XUMUYeCKHE OHATHS
[Ipeamer xumun. Ponps xumuu B PackpsiBaTh cMbICH
’KM3HM YeI0BeKa. XUMHUS B M3y4aeMbIX MOHATUM.
cucteMe Hayk. Tena u BellecTsa. PackpsiBaTh posib XUMHH B
®u3nyecKue CBOMCTBA BEIECTB. MIPUPOAC U KU3HU
ArperatHoe COCTOSIHUE BEILIECTB.  4YEJIOBEKa, €€ CBS3b C
[TonsaTre 0 MeTo1ax MO3HAHUSA B JIPYTUMU HAYKaMU.
XuMuu. YucTele BenecTBa u Paznuuate yucteie
cmecu. CriocoObI pa3ieieHust BEIIIECTBA U CMECH;
cMecen. OJIHOPOJIHBIE U
XUMIS — BaKHAS Xumuueckuii IKcnepumenm: HEOJTHOPOJIHBIE CMECH.
0GIIACTE Jlemoncmpayuu: Paznuuath Qusnueckue u
3HaAKOMCTBO C XMMHYECKOM XUMHUYECKUE SBJICHHUS.
1.1 eCTeCTBOSHaHUm 1 5 2 MoCy/I0H, ¢ mpaBmwiaMu paboTel B CrenoBaTh alropuT™Mam
HPAaKTHHECCKON 1abopaTopuK M IpUEMaMu WCTIOJIb30BaHUs
ACATCIIBHOCTH oOpariieHus ¢ 1Tab0OpaTOPHBIM SKCIIEPUMEHTAJIbHBIX
YyeJoBeKa 00opyioBaHUEM. METO/IOB — HAOIIOJACHUS U
duznyeckue cBOWCTBA 00Pa3IOB AKCIEPUMEHTA.

HEOpPraHMYECKUX BEIIEeCTB —
METaJUIOB U HEMETAJIJIOB.
Crioco0sI pazzieneHust cMecei
(¢punbTpoBanHue, BbIapuBaHUE,
JUCTUIUISILMS, XpoMaTorpadus).
JlabopamopHvle onvimul:
N3yuenune u onucanue
(hu3MUeCKUX CBOWCTB 00pa3IloB

HaGmronaTes 1 onuceIBaThH
OOBEKTHI P MPOBEACHUN
JIEMOHCTpALUI 1
1ab0pPaTOPHBIX OMBITOB TIO
U3YYECHUIO (PU3UUECKHUX
CBOMCTB BEILIECTB, CIIOCOOOB
paszaeneHus cMecen
BCIIECTB.




1.2

BemecTtBa n
XUMUYECKUE
peakiumn
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HEOPTraHMYECKUX BEIIECTB.
N3yyenune cnocoOOB pa3zeneHus
cMecei (C IOMOIIbIO MarHuTa).
IIpakmuueckue pabomul:

Ne 1. IIpaBuna paGoTsI B
1a00paTOpPUU M IPUEMBI
oOparieHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM.

Ne 2. Paznenenue cmeceil (Ha

IIpUMEPE OYUCTKH IIOBAPEHHON
COJIN)

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
351eMeHTbl. CHMBOJIBI XUMHUYECKAX
aneMeHTOB. [IpocThie U CI0XKHBIE
BEIIECTBA. ATOMHO-MOJIEKYIISIPHOE
yUeHHUE.

Xumudaeckas opmyia.
BaneHTHOCTh aTOMOB XMMHUYECKUX
AJIEMEHTOB. 3aKOH MOCTOSTHCTBA

[IpoBOIUTH XUMUYECKHIT
HKCIEPUMEHT IIpU
paszaeneHun cmecel (Ha
IIPUMEPE OUUCTKH
IIOBAPEHHOM COJIN) B XO7€
MPaKTUIEeCKON paboThl No 2.
CrnenoBate npaBuiaM
I10JIb30BaHUsl XUMUYECKOM
MOCYI0M 1 JIaOOPaTOPHBIM
000pyZ0BaHUEM, A TAKKE
IpaBuiiaM oOpalleHus ¢
XMMHUYECKMMH BeIleCTBaMU
B COOTBETCTBUHU C
MHCTpYKLUEN IpU
BBITTOJIHEHUH MTPAKTHYECKON
pabothr Ne 1.

BeicTpauBath pa3BEpHyThIE
IUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOU Ha
uHpopMaInIo U3 yueOHUKa
U CIIPAaBOYHBIX MaTEepPHAJIOB,
IrPaMOTHO UCIOJIb30BaTh
W3YYEHHBIN NOHATUIHBINA
anmnapar Kypca XUMUU

Omnpenensars Npu3HaKku
XUMHYECKUX PEAKIUH,
YCIJIOBHS X IIPOTEKAHUS.
OOBACHATD CYITHOCTD
(bU3NYIECKUX U XUMHUYECKUX
SIBJICHUM C TOYKH 3PEHUS
aTOMHO-MOJIEKYJIIPHOTO
YYEHUS.




cocraBa BeulecTB. OTHOCUTEIbHAS
aToMHas macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas
JIOJIs1 XMMHUYECKOTO AJIEMEHTA B
COC/IMHCHUH.

KonnuectBo BemectBa. Moib.
MounsipHast macca. B3anmocss3b
KOJINYECTBA, MAaCChl U YUCTIa
CTPYKTYPHBIX €MHUI] BELIECTBA.
Pacuérel mo popmynam
XUMHYECKUX COCTUHCHHM.
Du3nYECKUe U XMMUYECKHUE
SIBJICHUSI. XUMUYECKasl pEaKIus U
€€ MpU3HAKKU. 3aKOH COXpaHECHUS
MAacChl BEIIECTB. XUMHUUYECKHUE
ypaBHenus. Knaccudukanus
XUMHYECKUX PEAKIUI
(coemuHeHHUs, pa3IoKEeHHUS,
3aMeIeHus, 0OMCHA).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

du3nyeckue cBOWCTBA 00Pa3IoB
HEOPraHUYECKHUX BEIIEeCTB —
METAJIJIOB U HEMETAJIOB.
OO6pa3siibl BEMIECTB KOJIMYECTBOM 1
MOJTb.

®dusnueckue sBIeHUs (TUTABICHUE
BOCKA, TassHUE JIbJ]a, paCTUpaHUE
caxapa B CTyIKe, KUTICHUE U
KOHJICHCAIIUS BOJIBI).
XuMu4deckue siBJieHus (ropeHne
CBEYH, IPOKAJIMBAHUE METHOU
MPOBOJIOKH, B3aUMOJICHCTBUE
COJIbI MJIM MeJTa C COJITHOM

Knaccugunuponatsb
XUMHAYECKHE Peakiuu (I1o
YHCITY ¥ COCTaBY
pearupyroImux u
00pa3yOIINXCS BEIIESCTB).
CocraBisth HopMyIIbl
OMHAPHBIX BEILECTB I10
BJICHTHOCTH U ONPEACIAThH
BaJICHTHOCTH 10 (hopMyJiaM
BEIIIECTB.

PaccraBisars

K03 (b puIMeHTs B
YPaBHEHUSAX XUMUYECKUX
peaKIuid.

HaGnronats 1 onuceBaTh
OOBEKTHI NPH MTPOBEACHUU
JIEMOHCTpALMI 1
71a00paTOPHBIX OIBITOB.
[IpoBoAUTH BBIYMCIIEHUS 11O
dbopMynaM XUMHYECKUX
COCJIMHEHMI U YPABHEHUSIM
XUMHUYECKHUX PEAKIINM.
[IpuMeHATH ecTecTBEHHO-
Hay4YHbIE METO/IbI TI03HAHUS
(B TOM uncie HaOMOACHHE,
MOJIEJTMPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE
OIlepaly MBICIIUTEIbHON
JeSTEIbHOCTH (CpaBHEHHE,
KJTacCUpUKaIs)
BeicTpauBate pa3BEpHyThIE

NMHUCbMCHHBIC U YCTHLIC
OTBECTEI C OHOpOﬁ Ha




KHCJIOTOM).
Hao6mroieHne npu3HaKkoB

MPOTEKAHUS XHUMHUYECKUX
peakiuii (paszioxkeHue caxapa,
B3aUMOJICICTBUE CEPHOU KUCIIOTHI
C XJIOpUAOM Oapusi, MOTyICHHE U
pasnokenue ruapokcuaa meau (1)
[IpY HarpeBaHUU, B3aUMO/ICHCTBHE
JKeJle3a ¢ pacTBOPOM COJIU MeJln

(m.

OnBIThI, UJUTIOCTPUPYIOLIUE 3aKOH
COXpaHEHHS MaCCHI.
JlabopamopHvie onvimul:
Coznanue mozeneit MoJIeKyJ
(ITapoCTEeP)KHEBBIX ).

Onucanne PU3NYECKUX CBONCTB
00pa310B HEOPraHUYECKUX
BEIIIECTB — METAJIOB U
HEMETaJJIOB.

Habmonenue puznueckux
(nnaBneHUe BOCKA, TasHUE JIbJA) U
XUMHAYECKHX (TOPEHHE CBEYH,
MIPOKaJIMBAHNUE METHOU
IIPOBOJIOKH ) SIBJICHH.
Habmonenue u onucanue

MIPU3HAKOB IPOTEKaHUS
XUMHUYECKHUX PEAKLUN Pa3HbIX
THUIIOB.

Buvruucnenus:

OTHOCHUTEIIBHON MOJIEKYJISIPHOMN
MAaCChI BEIIECTB, MOJISIPHOU
MacChl, MacChl BEILIECTB, MACCHI U

uHpopMannIo u3 yueOHuKa
U CIPaBOYHBIX MaTEPHUAJIOB,
IrPaMOTHO UCHOJIb30BaTh
W3YYECHHBIN TOHATUUHBIN
anmnapar Kypca XUMHUHU




KOJINYECTBA BEICCTRA,;

MacCOBOH J10IM XUMHUYECKOTO
aJIeMeHTa o hopmyie
COCMHEHUS;

110 YPAaBHCHUAM XUMHUYCCKUX
peaKiuii: KOJINYeCTBa, MaCChI
BEIIIECTBA 110 H3BECTHOMY
KOJIMYECTBY, Macce peareHTOB W
MPOAYKTOB PEaKIHH

Hroro no pazneny

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
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2.1

Bosnyx. Kucnopon.
[Tonsitue 06
OKCHIOax

Boznyx — cmech razos. Coctas
Bo3ayxa. Kucnopona — anemeHT u
npocroe BeuecTBo. Haxoxnenue
KHCIIOPO/Ia B TIPUPOJIE,
¢busnvecKne 1 XUMHYECKHE
CBOMCTBA (PEaKLUU TOPEHHUS).
Oxcupl. [Ipumenenue
kucaopoaa. CriocoObl MosyyeHust
KHCJIOpOJia B JabOpaTopuu 1
npomblluieHHOCTH. KpyroBopot
KHUcopo/a B pupoje. O30H —
AIIOTPOITHAS MOAU(PHUKAIIIS
KHCIIOPO/a.

TennoBoit 3¢ ekt Xxumuueckoi
peaKIyu, TePMOXUMHYECKHE
ypaBHEHHUS, K30- U
SHIOTEPMHUYECKUE PEAKIIHH.
TornnuBo: yrosip U MeTaH.
3arpsi3HEHUE BO3TyXa, YCHIICHHE
napHuKoBoro dddexra,

Hcnonbs30BaTh XUMHUYECKYIO
CUMBOJIUKY JUISI
cocTaBieHUs PopmMyIt
BEIIECTB, MOJIEKYJIAPHBIX
YPaBHEHU XUMHYECKUX
peakuuil ¢ yqacTueM
KHCJIOPOAA.
XapakTepHu30BaTh
(omuckIBaTh) COCTaB
BO3/YyXa, PU3UYECKUE U
XUMHUYECKHE CBOKCTBA
KHCJIOPO/Ia, CIIOCOOBI €T
MOJIyYEHUsl, IPUMEHEHUE U
3HAYEHUE B IPUPOJE U
KU3HU YEJIOBEKa.
CpaBHUBATH peaKkIuu
TOpPEHUS U MEJJIEHHOTO
OKHCJICHUS.

OOBACHATDH CYITHOCTD
HKOJIOTHYECKUX MPOOIIeM,




pa3pylieHre 030HOBOIO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTtBennoe onpeznenenue
COJIepKaHUs KHCIIOPO/ia B BO3/1yXe
[Tonyuenue, cooupanue,

pacrno3HaBaHue

U U3y4YEHUE CBOMCTB KHCIIOPOJIA.
HaOmronenne B3anMoaeicTBus
BEIIECTB C KUCIOPOJIOM U YCIIOBUS
BO3HHKHOBEHHUS U MPEKPAIICHUS
ropeHus (1moxapa).
Jlabopamopmwiii onvim:
O3HakomiieHHE ¢ 00pa3amMu
OKCHJIOB M OIIMCAHHUE X CBOMCTB.
Ilpakmuueckas paboma:.

Ne 3. TTonmyuenue u cobupanue
KHCIIOPOJIa, U3YYEHHE €TO
CBOICTB.

Buiuucnenus.

MOJIEKYJIIPHOM MacChl KUCIOPO/ia
U 030Ha HA OCHOBAHUM aTOMHOM
MacChl XUMHYECKOTO 2JIEMEHTA;
KOJIMYECTBA, MAaCcChl BEIIECTBA I10

YPaBHCHUAM XUMHNYCCKUX
peakuuii

CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/YyXa.

CnenoBath npaBuiiaM
0e30omacHOi paboTHI B
nabopaTopuu npu
UCIOJIb30BAHUU
XUMHYECKOH MOCYIbI U
000pyZ0BaHus, a TAKXKE
npaBuiIaM oOpaleHus ¢
TOPIOYMMHU BELIECTBAMHU.
[ImanupoBats u
OCYIIECTBIISITh Ha IPAKTUKE
XUMUYECKHE
HKCIEPUMEHTHI,

IPOBOJIUTH HAOJIOCHHUS,
JIeNIaTh BBIBOJIBI TIO
pe3yibTaTaM SKCIepUMeHTa
IIPU IPOBEICHUH
71a00paTOPHBIX OIBITOB U
MPaKTUYECKON pabOTHI.
BbIuucnsaTe KoIu4ecTBo
BellleCTBa, 00BEM rasa 1mo
bopmynam.

Yy4acTBOBaTh B COBMECTHOM
pabote B rpymre.
BeicTpauBath pa3BEpHyThIE
MUCHMEHHBIC U YCTHBIC
OTBETHI C OIIOPOH Ha
uHpopMaIHIo U3 yueOHUKa
U CIIPaBOYHBIX MaTEepPHAaJIOB,
IpPaMOTHO UCMOJIb30BATh

W3YyYEHHBIN NOHATUIHBIA




anmnapar Kypca XUMUU

2.2

Bonopoa. Ilonsitue
0 KHCJIOTaX M COJISIX

Bonopon — snemeHT u npocroe
BemecTBO. Haxoxaenue Boiopoaa
B IIpupojie, pU3nYecKue u
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE, CIIOCOObI
nony4yeHus. KucioTsl U COJIH.
Momnsipablii 00bEéM razoB. PacuéTsr
10 XUMHYECKUM YPABHEHUSIM.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

pacrno3HaBaHHe BOJOPO/Ia.
B3aumoneiicTBue Boopoa ¢
okcuaoM meau (I1).
JlabopamopHnulii onvim:
B3aumoneiicTBre KUCIOT ¢
MeTaJjlaMu.

IIpakmuyeckasn paboma:

Ne 4. Tlonyuyenue u coOupanue
BOJIOPOJa, U3YYEHHUE €r0 CBOMCTB.
Buvruucnenusa:

00bEMa, KOJIMYECTBA BEIIECTBA
ras3a 1o ero u3BeCTHOMY
KOJINYECTBY BELIECTBA MU
00BEMY;

00BEMOB ra3oB 110 YPaBHEHUIO
peakuuy Ha OCHOBE 3aKOHa

00BEMHBIX OTHOIIEHHI ra30B

PackpriBath cMbICT
U3Yy4aeMbIX IIOHATHN U
IIPUMEHSTH 3TU MOHATHUS
IIPU ONMCAHUU CBOWCTB
BEUIECTB U UX
IIPEBPALLCHU.
XapakTepu3oBarhb
(onuceIBaTh) (PU3NYECKHE U
XMMHUYECKHE CBOICTBA
BOJIOPO/JIa, CIIOCOOBI €ro
II0JIy4€HUs1, IPUMEHEHUE.
Cobupatp npubdop aus

MOJIYYCHH BOAOPOAA.
Hcnonb3oBaTh XUMHYCCKYIO
CHUMBOJIUKY

JUIs COCTaBJIEHUS! POpMYIT
BELIECTB, MOJIEKYJISIPHBIX
YPaBHEHUH XUMHUYECKHUX
peaKkuuii ¢ yyacTuem
BOJIOpOJa. Berunciste
MOJIIPHYIO MacCy BEILECTB;
KOJIMYECTBO BEILIECTBA,
00BEM raza, maccy
BELIECTBA;

[IpoBOoaNTE pacy€Tsl 11O
YPaBHEHUSM XUMHYECKHUX
peaKuuii: KOJIUYECTBA,
00bEMa, Macchl BEIIEeCTBA
10 U3BECTHOMY KOJIMYECTBY,
00bEMY, Macce peareHToB
WM MIPOJTYKTOB PEaKIUU.
CnenoBath npaBuiIaM




2.3

Bopna. PactBopsl.
[Tonstue 06
OCHOBaHUSX

duznyeckre CBOMCTBA BOJEI.
Bopna xak pacTBopuTEb.
XUMHYeCKHe CBOMCTBA BOJIEL.
OcHoBaHU4.

PactBops1. Pone pactBopoB B
IIPUPOJIE U B )KU3HH YEJIOBEKA.
Kpyrosopot BojibI B ipupoe.
3arpsi3HEHUE NPUPOIHBIX BOL.
OxpaHa 1 04KiCTKa PUPOIAHBIX
BOJ.

HaceliieHHble 1 HEHACHIIIEHHBIE
pacTtBopsl. PacTBOpUMOCTB
BEIECTB B BoJe. MaccoBas qoiist
BEIIECTBA B PaCTBOPE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

PacTBOpeHue BeniecTs ¢

6e3omacHoil paboTHI B
nabopaTopuu pu
WCIIO0JIb30BAHUHU
XUMUYECKOH MOCY/bI 1
00opymOBaHUs, a TAKKE
npaBuiIaM oOpaIeHus ¢
TOPIOYMMH BEIICCTBAMU B
OBITY.

[ImanupoBats u
OCYIIECTBIISITh Ha IPAKTUKE
XUMHUYECKHE
9KCIIEPUMEHTHI, TPOBOIUTH
HAOIIOEHNS, IeIaTh
BBIBOJIBI 110 PE3yJIbTaTaM
IKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM

pabote B rpymrme

PackpsiBaTh cMbICT
U3Y4aeMbIX ITOHATHI U
MPUMEHSITh 3TU MOHATUS
IIPY OIIMCAHWH CBOMCTB
BELIECTB U UX
MIPEBPALLECHUM.
XapakTepru3oBaTh
buznyeckue u
XUMHYECKHE CBOKCTBA
BOJIBI, €€ POJIb KaK
pacTBOpUTENS B IPUPOIHBIX
mporueccax.

CocTaBnaTh ypaBHEHUS
XUMHUYECKUX PEAKLNN C
y4acTUEM BOJIbI.
OOBACHATH CYLTHOCTb
AKOJIOTMUYECKUX MPpoOieMm,




Pa3IMYHON PACTBOPUMOCTBIO.
BsanMonelicTBue BOIbI €
MeTajljlaMH (HaTpUeM U
KaJIBITUEM ).

UccnenoBanue pacTBOPOB KUCIOT
Y 1IEJI0YEH C MOMOUIBIO
WHJIUKaTOPOB.

Jlabopamophvie onvimol
HccnenoBanme ocobeHHOCTEH
pacTBOPEHUS BELLECTB C
Pa3IMYHON pACTBOPUMOCTBIO.
[IpuroroBnexnue pacTBOpoOB ¢
OnpeeIEHHON MaCcCOBOU 10JIEH
pacTBOPEHHOrO BELIECTBA.
[IpakTuueckas padbora

Ne 5. [IpuroroBneHnue pacTBOpOB ¢

onpeacsIEéHHON MacCOBOM J10IeH
PacTBOPEHHOTO BEILIECTBA.

Buvruucnenus:
C MCIIOJIb30BaHUEM OHITUA

«MaccoBasi 0I5 BEIECTBA B
pacTBope»

CBSI3aHHBIX C 3arps3HEHUEM
IPUPOJHBIX BOJI, CIIOCOOBI
OYUCTKHU BOJIBI OT
IpUMecel, Mephl 110 OXpaHe
BOJ OT 3arpsi3HEHHUS.
[InanupoBats u
OCYILIECTBIIATH Ha PAKTUKE
XUMUYECKHE
AKCIIEPUMEHTBI, IPOBOJUTH
HaOJIoAeHNs, J1eJ1aTh
BBIBOJIbI 110 pe3yJIbTaTaM
HKCIEPUMEHTA IPU
MPOBEICHUH J1Ta00PATOPHBIX
OIIBITOB U MPAKTUYECKON
paboTHL.

CnenoBate npaBuiIaM
0e3omacHoii paboTHI B
nabopaTopuu npu
HCII0JIb30BaHUU
XMMHYECKOH MOCYIbI U
000pyTIOBaHUA.

IIpoBOANTH BHIYMCIIEHUS C
MIPUMEHEHUEM MOHSTUS
«MaccoBasi 10J1s1 BEIECTBA B
pacTBope».

BeicTpanBath pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nH(popMaLKIo U3 yueOHUKa
U CIPaBOYHBIX MaTEPHAJIOB,
IrpaMOTHO

UCII0JIb30BaTh N3YUYEHHBIN
MOHATUIHBIN alapar Kypca
XUMUHU




2.4

OCHOBHBIE KJIACCHI
HEOPraHUYEeCKUuX
COeIMHEHUN

11

Knaccudukanus HeopraHmueckux
coenuHeHu. OKCUIEBIL.
Knaccudukanus okcuos:
coJyieoOpasyroriue (OCHOBHEIE,
KHUCJIOTHBIE, aM(OTEPHBIE) U
HECO0JICOOpa3yroIIHe.
Howmenkiatypa okcuios.
duznyeckue 1 XUMHUIECKHE
cBOMCTBA OKCHIIOB. [Toiryuenue
OKCH/JIOB.
OcnoBanwust. Knaccugpukarus
OCHOBAHUH: IIEIOUN U
HEPAaCTBOPUMBIE OCHOBAHUSI.
Howmenxkiatypa ocHOBaHHUI.
duznyeckue U XUMHUYECKHE
cBolcTBa OCHOBaHuM. [lonyuenue
OCHOBaHUM.
Kucnotsl. Knaccuduxarnms
kuciaoT. HomeHknaTtypa Kucior.
Du3nyecKkue 1 XUMHUIECKHE
CBOMCTBA KUCIIOT. PsJ1 akTUBHOCTH
merauioB H.H. bekerosa.
[Tonyuyenue kucior.
Comu. Homenknarypa conei.
duznyeckue 1 XUMHUYECKHE
cBoricTBa coseid. [lonyyenue
coJIen.
I'enernueckas CBA3b MEXKAY
KJIacCaMH HEOPraHU4YeCKUX
COCIMHECHMUI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Knaccugunuposatsb
M3y4aeMble BEIIECTBA 1O
COCTaBY U CBOMCTBAM.
CocrtaBnath HopMyIIbI
OKCHUJIOB, KUCJIOT,
OCHOBaHHUH, COJIeH H
Ha3bIBaTh UX IO
MEKTYHapOAHON
HOMEHKJIAType.
[Iporao3upoBaTh CBOKMCTBA
BEILIECTB Ha OCHOBE OOIIUX
XUMHUYECKHUX CBOMCTB
W3YYCHHBIX KJIACCOB/TPYIIIT
BEILIECTB, K KOTOPBIM OHU
OTHOCSTCS.

CocTaBisiTh MOJIEKYJISIPHBIE
YPaBHEHUS PEaKLIUM,
WJUTFOCTPUPYIOLIUX
XMMHYECKHE CBOMCTBA U
CIOCOOBI NOTYYEHUS
BEII[ECTB U3yYEHHBIX
KJIACCOB/TPYIII, a TaK¥Ke
MTOATBEPIKIAFOIIINX
T€HETUYECKYIO B3aUMOCBSI3b
MEXy HUMH.
[Ipon3BOUTH BEIYUCIIEHUS
10 YpaBHEHUSIM
XUMHUYECKUX PEaKIUi.
[ImanupoBath 1

OCYIICCTBJIATH HA IPAKTUKE
XHUMHUYCCKUC




OO6pa31pl HeOpraHMYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB.
OnpIThI, HIUTIOCTPUPYIOLIHE
XHMHYECKHE CBOMCTBA KJIACCOB
HEOPraHUYECKUX BEIIECTB.
Jlabopamophvie onvimul
OrnpezenieHre pacTBOPOB KUCIIOT U
IIEJI0YEH C TOMOIIBIO
WHJIUKaTOPOB.

N3ydeHue B3auMo1eicTBUS
KHMCJIOT C METAJUIAMU, PEaKIUN
HEeUTpaIU3alui.
B3aumopaeiictBue pactBopa
CEPHOM KUCIIOTHI C OKCHIOM M1
(.

[TonydyeHnue HEPaCTBOPUMBIX
OCHOBAHMUIA.

BriTecHeHHE 0JHOTO MeTasIa
JIPYTUM U3 pacTBOpPA COJIH.
Ipaxmuueckas paboma

No 6. Pemenune
SKCHEPUMEHTAIIbHBIX 3a7a4 10
Teme «BaxkHeire Kiacchl
HEOPraHUYECKUX COCAMHEHUII.
Buiuucnenus.

110 YPaBHEHUSIM XUMHYECKOU

peaKiuu: KOJIMYeCcTBa BEIIeCTBa,
00BEMa, Macchl 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, O0BEMY,
Macce pearcHTOB WIH MTPOTyKTOB
peaknuu

9KCIIEPUMEHTHI, IPOBOIUTH
HaOI0IeHus, 1e1aTh
BBIBO/JIBI 110 pe3y/bTaTaM
AKCIIEPUMEHTA MIPU
MIPOBEJICHUU JIaOOPATOPHBIX
OTBITOB U MPAKTUYECKUX

pabot. CrnenoBarh
mpaBuiiaM 6e30MmacHoi
paboThI B 1abopaTopuu pu
UCIOJIb30BaHUU
XUMHYECKOH MOCYbI U
00opynoBaHUsI.
BeicTpauBathk pa3BEpHYyThIE

MIMCbMEHHBIE U YCTHbBIE
OTBETHI C OIIOPOH Ha
uHpopMannIo u3 yueOHuKa
Y CIIPaBOYHBIX MaTEPHUAJIOB,
I'PaMOTHO UCIOJIb30BaTh
W3YYEHHBIN OHATUHBIN
anmnapar Kypca XUMHN

Hroro no pasaeny

30




Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaesneeBa.

Crpoenue aToMOB. XUMHYeCKasl CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PeaKIIMU

[Tepuoanueckuii
3aKOH U
ITepuonuueckas
31 cHCcTeMa
XHUMHYCSCKHX
anemeHToB /1. 1.
Mennene-eBa.

Crpoenue aToma

[TepBbie MOMBITKY KIIACCH(PUKAITUU
XUMHUYECKUX 31eMeHTOB. [loHsATHE
0 TPYIINAX CXOJIHBIX 3JIEMEHTOB
(11e710YHbIe U 1IET0YHO3EMENbHbIE
METaJUIbl, TAJIOT€Hbl, UHEPTHBIE
ras3bl). JJI€MEHTbI, KOTOpbIE
00pa3yroT aMm(oTepHBIE OKCHUJIBI U
TUAPOKCHUIBI.

[Iepnoanueckuii 3aK0H.
[Iepuoanueckas cucrema
XUMHUYECKUX 3jiemeHToB J[. 1.
MenneneeBa. Koporkonepuoanas
U JNTUHHOIIEPHOTHAST ()OPMBI
Ilepuoarueckoit cCuCTEMBI
XUMHUYECKUX 3jiemeHToB J[. 1.
Menneneesa. [leproabl ¥ IpyIIIIbL.
@U3NYECKUI CMBICI TOPSIAKOBOTO
HOMEpPA, HOMEPOB NMepUoaa U
TPYIITIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB
aTOMHBIX saep. M30TomslL.
OnextpoHsl. CTpoeHne
3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMHUYECKUX
anemeHToB lleproanueckon
cuctemsl /.M. MeHaeneeBa.
XapakTepucTuKa XUMHIECKOTO
3JI€MEHTA MO €ro MOJO0KEHUIO B
[Tepnonnueckoii cucreme J.1.
Menneneesa.

3aKOHOMEPHOCTH N3MEHEHUS

PackpsIBaTh cMbICT
IIEPUOJNYECKOI0 3aKOHA.
OnuceiBaTh CTpOEHUE
tabmupl «llepuonnyeckas
CUCTEMA XMMHYECKHX
anemenToB JI.1.
MenneneeBay.
MonenupoBaTb CTpOCHHE
aTOMa, SHEPreTUYECKUX
YPOBHEHU U OYPOBHEH IIPHU
MTOMOUIN PUCYHKOB,
ANEKTPOHHBIX
KOH(HUTypanuii u
3JIEKTPOHHO- TpaUUECcKUX
dbopmyL.

[osicHATh Qu3MUecKuit
CMBICJI IIOPSIIKOBOTO
HOMEpPA, HOMEPOB MEPHOJA
U TPYIIIBI 2JIEMEHTA.
XapakTepru3oBaTh
XUMHUYECKHE DIIEMEHTBI
IIEPBBIX TPEX NEPUOOB,
KaJluM, KalblUui U UX
COEIMHEHMS 110 MTOJI0KEHUIO
B [Iepnoanueckoii cucreme
J.N. Menneneena.
OOBscHATH 001IHE

3aKOHOMEPHOCTH B
M3MEHEHWH CBOMCTB
XAMHUYECKHX DJIEMEHTOB
(M3MeHeHHe paJnycoB




3.2

XuMuyeckas CBI3b.
OKUCIUTEIILHO-
BOCCTAaHOBHUTEIIbHEIE
peakuumn

paguyca aToMOB XMMHYECKUX
3JIEMEHTOB, METAJNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB 10
rpynmnam u nepuojam. 3HaueHue
[Teproauueckoro 3aKkoHa u
[Tepuoanueckoit cucTemsl
XUMHUYECKUX HJIEMEHTOB IS

pa3BuTHUs HayKu U npaktuku. .M.

MeneneeB — y4€HbIN U
TpaXIaHUH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:
B3anmopeiicTBrue ruapokcuia
IIMHKA C PaCTBOPAMH KUCIIOT U
HIEJIOYEH.

MopenupoBaHue CTpPOCHUS
MOJIEKYJI [P MIOMOIIIA PUCYHKOB,
MOJIEJIE, JIEKTPOHHBIX U
CTPYKTYPHBIX (hOPMYIL.

Tabnuia «[lepunonuueckas
CUCTEMA XMMUYECKUX AIIEMEHTOB
J.. MenneneeBay.
JlabopamopHvie onvimol
O3zHakoMyieHue ¢ oOpa3namMu

METAJJIOB U HEMCTAJIJIOB

Xumuueckas cBa3b. KoBanmeHnTHas
(monApHast U HEMOoJIAPHAs) CBSI3b.
DIIEKTPOOTPHUIIATETHLHOCTh
XHMUYECKHX dJIEMEHTOB. MloHHas
cBs13b. CTeneHb OKUCIIEHUS.
OKHCIUTEIBHO-
BOCCTAHOBUTEJIHLHBIE PEAKITHH.

aTOMOB,
ANEKTPOOTPHUIATETLHOCTH,
BAJICHTHOCTH) Ml IX
COEIMHEHMH B Mpeenax
MaJibIX IEPUOJIOB U
TJIABHBIX MTOJATPYIIII C
y4ETOM CTPOCHUS UX
aTOMOB;

Yy4acTBOBaTh B COBMECTHOM
paboTe B mape UM rpyrmnre.
BeicTpauBarth pa3BEpHyThIE

MMUChMEHHBIC U YCTHBIC
OTBETHI C OTIOPOH Ha
uH(popMaIKIo U3 yueOHNKa
U JIPYT'UX HCTOYHUKOB, B
ToM yncie MuTepHera

PackpbiBaTh cMbICH
W3y4aeMbIX MOHATUH.
Onpenenars BUA
XUMHYECKOH CBSI3U B
COEMHEHHH.
MopennpoBaThk CTpOCHHE

MOJICKYJI IIpHU ITIOMOIIA




[Ipoueccsl

OKHCJICHUS U BOCCTAHOBJICHHUS.
OKHCIUTENN U BOCCTAHOBUTEIH.
XUMUYECKUN SKCIIEPUMEHT:
M3y4YeHHE 00pa3IloB BEIIECTB
METaJJIOB U HEMETAIJIOB,
B3aUMOJICVCTBHUE THIPOKCHUIA
LIMHKA C PaCTBOPAMHU KHUCIIOT U
LIEJI0YEH, IPOBEAEHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKIUi
(ropenue, peakiu pa3ioKeHus,
COCTMHCHUS ).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnpIThI, HIUTIOCTPUPYIOLIHE

IIpUMEPEL OKUCIUTEIBHO-
BOCCTAaHOBUTEIIbHBIX PEaKIIHiA
(ropeHue, peakiuy pa3noKeHHUs,
COETUHEHUS)

PUCYHKOB, MOJEJIEM,
ANEKTPOHHBIX U

CTPYKTYPHBIX (hOPMYIL.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY IS
cocTaBieHHs GopMyI
BEIIECTB, AIEKTPOHHOTO
OaylaHca peakIvii.
Ornpenensartb CTeneHb
OKHCJICHUS aTOMOB
XUMHYECKUX JIEMEHTOB 10
dbopMynaM U COCTaBISTh
(bopMyIbl OMHAPHBIX
COCIMHEHHH 110 CTETIeHU
OKHCJICHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB.
Onpenenarb OKUCIUTETb U
BOCCTaHOBUTEb.
PaccraBnars

K03 (HUIIMEHTHI B CXeMax
MIPOCTBIX OKUCIIUTEIIBHO-
BOCCTaHOBUTEIBHBIX
peaKkuuii METOI0M
ANIEKTPOHHOTO OanaHca.
Ha6nronaTe xumudeckue
OTIBITHI TIO TJIAHY,
aHAJIM3UPOBATH | JIENIATh
BBIBOJIBI.

Ucnons3oBats UKT mirs
CO3JaHUI MOJCIEH,
MOJTOTOBKH MPE3CHTAIUH,
JTOKJIaJIOB TIO TEME.
BeicTpauBate pa3BEpHyThIE




MUChMEHHBIC U YCTHBIC
OTBETHI C OTIOPOH Ha
nHpopMaIuo u3 yueOHUKa
U JIPYT'UX HCTOYHUKOB, B
ToM yncie HaTepHera

Hroro no pazgeny 15
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO

YACOBIIO 68

[MTPOI'PAMME




9 KUIIACC

Koan4yecTBO 4acos

OcHOBHOe co/iep:KaHue

OcHOBHBIE BUIBI

Ne HaumenoBaHue pa3ieioB U
Kourpoubnble IIpakTuyeckue ACATEILHOCTH
n/m | TeM NPOrpaMmbl Bcero
padoThI padoThI
Pa3ned 1. BemecTBo U XuMH4YecKHe peakiun
[Tepuoauueckuii 3aK0OH. XapaxkTepru3oBaTh
IIepnonnueckas cucrema XUMHYECKHE DIIEMEHTBI
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOOB,
JI.. Menneneena. KaJvsl ¥ KaJbIIUs 110 UX
CrpoeHue aTOMOB. MOJIOKEHUIO B
3aKOHOMEPHOCTH B IIepnonnueckoi cucreme /1.
U3MEHEHUHU CBOVICTB . Meunneneesna.
XUMHUYECKUX DJIIEMEHTOB Knaccudumuposats
MEPBBIX TPEX MEPUOAOB, Ha3bIBaThb HEOPraHUYECKUE
KaJIsl, KIS U UX BEILIECTBA U3YYECHHBIX
COEIMHEHUH B KJIaCCOB.
[ToBTOpEeHue u yriydienue COOTBETCTBUU C OnwuceiBath 001IME
1.1 3HAHUHU OCHOBHBIX pa3nenos 5 1 IIOJIOKCHHUEM JJIEMECHTOB B XHMHUYECKHUE CBOMCTBA

Kypca 8 Kkiacca

[Tepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.
CtpoeHue BeliecTBa: BUJIbI
XMMHUYECKOM CBA3U. THUIIBI
KPUCTAJUIMYECKUX PELIETOK,
3aBHCUMOCTH CBOICTB
BEIIlECTBA OT THUIa
KPHUCTAJUIMYECKON PEIIETKU
¥ BUJIa XUMHYECKOM CBSI3H.
Knaccudukanus u

HOMEHKJIaTypa
HEOpPraHMYECKUX BEIECTB.

BEILIECTB Pa3JIMYHbBIX
KJIACCOB, OATBEPXKIAThH
CBOMCTBAa IpUMEPAMH
MOJIEKYJIIPHBIX YpaBHEHUN
XUMHYECKUX PEAKIIUH.
Onpenenars BUA
XUMHYECKOH CBSI3U M THI
KPUCTAJUIMYECKOU PEIIETKH
BEILIECTBA.
[Iporno3uposars cBOKMCTBa
BEIIIECTB B 3aBUCUMOCTH OT
HX CTPOEHUS.




XHUMHYECKHE CBOMCTBA
BEIIECTB, OTHOCIIIUXCS K
Pa3IMYHBIM KJIaccam
HEOPTraHUYECKHUX
COeIMHEHMH, TeHETHYECKas
CBSI3b HEOPTaHUYECKHUX
BCIICCTB.

Xumuueckuii
IKCREPUMEHM:
Jlemoncmpayuu:
03HAKOMJICHHE C MOJACIISIMHU

KPHCTAJUIMYECKUX PEIIETOK
HEOPraHUYeCKUX BEIIECTB —
METaJIJIOB 1 HEMETAJLIOB
(rpaduTa u anmasza),
CJIO’KHBIX BEILECTB
(xJopuaa HaTpust)

BeicTpauBarth pa3BEpHyThIE
MUCbMEHHBIC U YCTHBIE
OTBETHI C OMOPOM Ha
nH(popMaIuo u3 yueOHUKa U
CIPaBOYHBIX MAaTEPHAJIOB,
IpaMOTHO

HCIIOJIb30BaTh U3yYEHHBIN
MOHSATUIHBIN amapar Kypca
XUMUU

1.2

OcHOBHBIE 3aKOHOMEPHOCTHU
XAMHYECKHUX peaKui

Knaccudukanus
XAMHYECKHUX PEaKIUi 10
pa3IMYHBIM MpU3HaKaM (TI0
YHCITy U COCTaBY
YYaCTBYIOIINX B PEAKINH
BEIIIECTB, 110 TEIJIOBOMY
addekTy, Mo N3MEHEHUIO
CTEMEHEN OKHUCIICHUS
XUMHUYECKUX DIIEMEHTOB, TIO
00paTUMOCTH, 110 Y4aCTHIO
KaranuszaTopa). JK30- U
SHJIOTEPMHUYECKUEC PEAKIIHH,
TEPMOXUMUYECKHE
YpaBHCHHSI.

[TonsiTHE O CKOpPOCTH

PackpbiBaTh cMbICH
M3y4aeMbIX IIOHATHN U
MIPUMEHSATDH 3TU NOHATHUS TIPU
OITMCAaHWH CBOMCTB BEIIECTB
1 UX MPEBPALLECHUN.
Knaccudpunuposats
XUMHUYECKUE PEAKIIMH 110
Pa3IMYHBIM IPU3HAKAM.
VYcranaBnuBaTh 3aBUCUMOCTD
CKOpPOCTH XUMHYECKON
peaKIMK OT Pa3INUYHbIX
(hakTOpoB.

IIporaosuposars
BO3MOKHOCTH ITPOTEKaHUS
XUMUYECKUX PEBPAILCHUI B




XMMHYECKON pEAKIIUU.
[TonsiTue 06 0OpaTUMBIX H
HEOOPATHUMBIX XUMHYECKHX
peakuusx. [lonstue o
TOMOTEHHBIX U
TeTePOreHHBIX PEaAKLHUSIX.
[TonsTue o karanuse.
[TonsiTHE O XUMHUECKOM
paBHOBecuu. DakTOpHI,
BIIUSAIOIINE HA CKOPOCTh
XMMHYECKON peakiuu u
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS.
OKucIuTENnbHO-

BOCCTaAaHOBUTCIIBHBIC

peakuyu, dJIEKTPOHHBIN
0anaHC OKUCITUTENBHO-
BOCCTAHOBUTEIbHOU
peakuuu. CocTaBieHue
YpPaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX
peaKkuuii ¢ UCI0JIb30BAHUEM
METO/1a 3JIEKTPOHHOTO
OanaHca.

Xumuueckuii
IKCnEepumMenm:
Jlemoncmpayuu:
Uccnenosanue
3aBUCUMOCTH CKOPOCTHU
XUMHYECKON PEaKIIUH OT
BO3JIEUCTBUS PA3ITUYHBIX
(hakTopoB.

OnbIThI, HJUTIOCTPUPYIOLIUE
MPUMEPBI OKUCIUTETBHO-

Pa3IUYHBIX YCIOBHUSX.
Onpenenarb OKUCIUTETb U
BoccranoBurenb B OBP.
CocTaBisiTh 3JIEKTPOHHBIN
OanaHc peakuuu.
[Tpon3BOUTH BEIYHCIICHUS
M0 XUMHYECKUM YPAaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM

paboTe B mape WM TpyIre.
BeicTpauBath pa3BEpHyThIE
MIMCbMEHHBIE

U YCTHBIE OTBETHI C OIIOPOH
Ha UH(OpMAaIHIO U3
yueOHUKA U CIPAaBOYHbIX
MaTepHaIoB, IPaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN
MOHSATUHHBIN anmnapar Kypca
XUMHAN




BOCCTaHOBUTECIILHBIX
peaknuii (ropeHue, peakiuu
Pa3OXKEHUS], COSTMHEHHUSA ).
Buiuucnenus:

KOJIMYECTBA BEIICCTBA,

00bEMa ¥ MacChl PeareHTOB
WJIU TIPOYKTOB T10
YpaBHEHUSAM XUMHUYECKHUX
peakui

1.3

DIEeKTPOTUTHIECKAS
aucconyanusa. XuMHU4ecKue
pEaKIHuM B pacTBOpax

Teopust 2nEKTPONIUTHIECKON
JIMCCOITAIIHH.
DIIEKTPOIUTHI U
HE3JIEKTPOJUThl. KaTHOHBI,
aHHOHBI. MeXaHu3M
JMCCOIIMAIINH BEIIECTB C
Pa3IMYHBIMHU BUJIAMU
XHUMHYECKOH CBS3H.
Crenenpb IUCCOIHAINH.
CunbHbIC U c1a0ble
AIIEKTPOJIUTHI.

Peakuyu noaHoro ooMeHa.

VYcnoBus IpOTEKaHUS
peaxifii HFOHHOTO OOMEHa,
IIOJIHBIE Y COKPAILEHHBIE
VOHHBIC YPaBHECHUS
peakuuii. CBOMCTBA KUCIIOT,
OCHOBAHMU U COJIEH B CBETE
MpeJICTaBICHHUH 00
ANEKTPOIUTUYECKON
JUCCOIHAIIHH.
KauecTBenHble peaknyu Ha
nousl. IToustre o

PackpsIBaTh cMbICT
U3Yy4aeMbIX ITOHATHI, a
TaKXe CMBICII TEOPUHU
NEKTPOJINTUYECKON
JACCOLUALUH.

OOBACHATH MPUUUHBI
AIEKTPONPOBOJHOCTH
BOJIHBIX PaCTBOPOB BEILECTB,
pa3iauyath ciadble U
CUJIbHBIE JIEKTPOJIUTHI.
CocTaBnaTh ypaBHEHUS
Jucconuanuu

KHCJIOT, ILEJIOYEH U COJIEH,
IIOJIHBIC U COKpALIEHHBIE
VOHHBIE YPaBHEHUS
XUMHYECKUX PEaKIui
HMOHHOT0 0OMeHa, KpaTKue
MOHHbBIE YPaBHEHMSI IPOCTHIX
peakLuil THIpOoIIn3a CoIeH.
XapakTepu3oBaTh 001IME
XUMUYECKHUE CBOMCTBA
BEILIECTB PA3JINYHBIX KJIACCOB
Ha OCHOBE TEOpUU




TUAPOJIN3E COJICH.

Xumuueckuii
IKCnepuMenm:
Jlemoncmpayuu:
Uccnenosanue
AIIEKTPONPOBOIHOCTH
pPacTBOPOB BEIIECTB,
rpolecca TuCColnaluu
KHCJIOT, IIEIOYEH B COJIeH
(BO3MOHO HCIIOIB30BAHUE
BUJICOMATEPHAIIOB).
OnbIThl, WUTIOCTPUPYIOLIHE
MPU3HAKU POTEKAHUS
peakifii HFOHHOTO OOMeHa
(oOpa3oBaHue ocaaka,
BBIJICJICHHE Ta3a,
o0pa3zoBaHHUE BOJIbI).
Pacno3naBanne
HEOPraHMYECKUX BEIIECTB C
MTOMOIIHIO KA4ECTBCHHBIX
peaxiuii Ha NOHBI.
Jlabopamopuwiii onvim:
W3ydeHue mpu3HaKkoB
MPOTEKAHUS PEAKITUU
MOHHOTO 0OMeHa B
pacTBopax JIEKTPOJIUTOB (C
o0pa3oBaHUEM OCaIKa,
BBIJICTICHUEM Ta3a,
00pa30BaHUEM BO/IBI).
Ilpakxmuueckas paboma:
Ne 1. Pemenne
SKCIIEPUMEHTATBHBIX 337124
10 TEME.
Buiuucnenus:

BIEKTPOIUTUYECKOMN
JUCCOLIMALINN; TIOTBEPKIATh
CBOMCTBA IIpUMEPaAMH
MOJIEKYJISIPHBIX U MOHHBIX
YPABHEHUN XUMUYECKUX
peaKkuid.

Pemate skciepuMeHTAIBHBIE
3aJ1a4y 10 TEME.
[ImanupoBate u
OCYILIECTBIIAThH Ha PAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
IPOBOJIUTH HAOJIOCHHUS,
JieJaTh BBIBOJBI 110
pe3yJibTaTaM 3KCIIEpUMEHTa
IIpU NIPOBEJICHUU
71a00paTOPHBIX OIBITOB U
MPAaKTUYECKHUX padoT.
CnenoBate npaBuiIaM
0e3omacHoil paboTHI B
nabopaTopuu npu
HCIIOJIb30BAHUH XUMUYECKON
1ocy bl 1 000PYAOBaHUS.
[IpoBOANTH BBIYMCIIEHUS IO
XUMHUYECKUM YPaBHEHUSIM.
Y4acTBOBaTh B COBMECTHOU
paboTe B mape UM rpyrmnre.
BeicTpanBath pa3BEpHYTHIE
MIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
uH(popMalnIo U3 yueOHUKA U
JIPYTHX UCTOYHUKOB
uH(popMalru, B TOM YHCIIe

WNHurepHera




110 YPaBHEHUAM
XUMHYECKHUX PEaKIUN

Uroro no pazneny 17

Pa3gen 2. HemeTaaabl M HX COeAUHEHU ST

2.1

OO0m1as XxapakKTepuCTUKa
xumuueckux AiieMeHToB VIIA- 4
rpynnsl. ['agoreHsl

OO61as xapakTepucTUKa
rajgoreHoB. OcoOEHHOCTH
CTPOECHHS aTOMOB,
XapaKTepHbIE CTENEHU
okucinenus. CTpoeHue u
¢du3nveckre CBOMCTBA
MPOCTHIX BEIIECTB —
raJIoreHOB.

XUMHYEeCKUEe CBOWCTBA Ha
IpuMepe Xjopa
(B3auMoiefiCTBHE C
MeTaJlJlaMH, HEMeTaJlJlaMH,
IeJI0YaMH ).
XmopoBogopoa. CosnsHast
KHCIIOTa, XUMUUYECKNE
CBONCTBA, MTOJIyYEHHE,
npuMeHeHue. Jleicteue
XJIOpa U XJIOPOBOJOPOa Ha
OpraHHu3M 4eJIOBEKa.
Baxxneimme x10puasl U UX
HaXO0XJIEHNE B IPUPOJIE.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXxaromye

buznyecKre 1 XUMUYECKHE
CBOICTBA raJIOT€HOB U UX
coeMHEeHUH (BO3MOXKHO

OOBsCHATH 001IHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
HEMETAJUIOB U UX
COCIMHEHMI B Mpeenax
MaJIbIX [IEPUOJIOB U INIABHBIX
noarpyn [lepuoanueckon
CUCTEMbI XUMHYECKHUX
3JIEMEHTOB C YYETOM
CTPOEHMSI UX aTOMOB.
XapakTepus3oBaTh
busnveckre 1 XUMHIECKUE
CBOMCTBA MIPOCTHIX BEIIECTB
rajloreHoB (Ha mpuMepe
XJIOpa) U CI0KHBIX BEIIECTB
(x;mopoBoI0pOIA, XJIOPUAA
HaATpHUs), CIOCOOBI X
MOJIyYEHUsl, IPUMEHEHUE U
3HA4YE€HHE B MPUPOJIE U KU3HU
YesoBeKa.

Onpenenarb XJ0puI-UOHbI B
pacTBope.

IInanupoBats 1

OCYIIIECTBJISTh HA MTPAKTHUKE
XUMHUYECKUE IKCTICPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS,
JenaTh BBIBOJBI IO
pe3yabTaTam




HCIIOJIB30BaHHUC

BHJICOMATEPHAIIOB).
O3HaKOMJICHHE C
oOpa3iamu XJI0pUa0B
(ramoreHu10B).
Jlabopamopuwiii onvim:
N3yuenue CBOMCTB CONSTHOM
KHCIIOTBHI.

[IpoBeneHmne kauecTBEHHBIX
peaKkuuii Ha XJIOPUA-UOHBI.
IIpaxmuueckas paboma

No 2: Tlonmyuenue cosstHOM
KHUCIIOTBI, U3y4YeHHE €&
CBOJCTB.

Boruucnenus:

10 YPaBHEHUSIM

XUMHYCCKHUX PEAKIIMH, eCIIN
OJIMH U3 PEarcHTOB JiaH B
N30BITKE

HKCIIEPUMEHTA TIPU
MPOBEJICHUH J1TA00PATOPHBIX
OTIBITOB M MPAKTHYECKUX
pador.

CnenoBatp npaBuiiaM
0e30omacHoOi paboTHI B
nabopaTopuu npu
UCTIOJIb30BAaHUU XUMHUYECKOU
MOCYBI M 000PYyIOBaHMUSL.
BricTpanBath pa3BEpHYTHIC

[UCbMEHHBIE U YCTHbIE
OTBETHI C OIIOPOH Ha
uHpOpMaLUIO U3 yIeOHUKA U
CIPaBOYHBIX MAaTEPHAJIOB,
IPaMOTHO UCIOJIb30BaTh
M3YYEHHBIN NOHITHIHBIN
anmapar Kypca XuMHH

2.2

OO01mas xapakTepucTHKa
XMUMHYECKHX dJIeEMeHTOB VIA-
rpynnsl. Cepa u eé
COCAUHEHMS

OO61as xapakTepucTUKa
251eMEHTOB VIA-rpymnmsl.
Oco0OeHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE
CTEIEHH OKUCIICHHUS.
Ctpoenue u pusnueckue
CBOICTBA MPOCTHIX BEUIECTB
— KHCJIOPOJa U CEPBI.
AnnoTponHsie
MOIU(BUKAIIMH KUCIOPOaa U
cepbl. XUMHYECKHE
CBOMCTBA CEPHI.
CepoBoiopo/1, CTpoeHue,
¢dusnyeckre 1 XUMHUECKHUE

OOBsCHATH 001INE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
aneMeHTOB VIA-Tpynmsl 1 uUx
COEIMHEHUH C Y4ETOM
CTPOEHHUS UX aTOMOB.
XapakTepru3oBaTh
buznyecKkrue 1 XUMUYECKHEe
CBONCTBA MTPOCTOTO BEILIECTBA
Cephl U €€ COeIMHEHUI
(cepoBoOpO/Ia, OKCHUIOB
Cepbl, CEPHOU KUCIIOTHI,
cynb(}atoB), crmocoObI UX
MOJIyYeHUSs, TPUMEHEHUE U




CBOWCTBA.

Oxcupl cepbl Kak
MNpEACTAaBUTCIIN KUCIIOTHBIX
OKCHJIOB.

CepHasi KHCIIOTA,

(bu3HYECKUE U XUMUIECCKHE
cBocTBa (00IIKE KaK

MpeCTaBUTENS Kilacca
KHCIIOT U CHe(UIECKHe).
XUMHUYECKUE peaKkiuu,
JIeXKAaIIe B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a
IIOJIyYEHUS CEPHOU
Kkuciothl. [IpumeHenue.
Comnu cepHOM KHUCIIOTHI,
Ka4yeCTBEHHAs peaKkius Ha
cynb(haT-uoH.
Haxoxnaenune cepol u e€
COEIMHEHUH B PUPOJIE.
XUMHUECKOE 3arpsA3HEHNE
OKPYXAaIOIIEH Cpeabl
COETMHEHUSIMU CEPbI
(KUCTIOTHBIE JOXKIH,
3arpsi3HEHUE BO3yXa U
BOJI0EMOB), CITIOCOOBI €ro
MpeA0TBPALICHUSI.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
O3HakoMJIEHHUE C
obOpasmamu cepsl U e€
COETMHEHUSIMU (BO3MOXKHO
HCIIOJIb30BAHHE
BHJICOMATEPHAJIOB).

3HAYEHUE B MPUPOJIC U KUZHU
YeJI0BeKa.
Onpenenarb HaTMYUE

Cyib(haT-HOHOB B pacTBOPE.
OOBACHATD CYITHOCTD
HKOJIOTHUECKUX

po0JieM, CBA3aHHBIX C
nepepaboTKON COeqMHEHMIA
Cephl.

[ImanupoBats u
OCYILIECTBIISITH Ha MPAKTUKE
XUMHYECKHE YKCIIEPUMECHTHI,
MPOBOAMTH HAOIIOICHUS,
JiefaTh BBIBOJIBI IO
pe3ylbTaTaM 3KCIepUMEHTA.
CnenoBath npaBuiiaM
0e30macHOi paboTHI B
nabopaTopuu pu
UCIOJIb30BAHUU XUMUYECKOU
MOCY/IbI U 000pYAOBaHUSI.
[Tpou3BOIUTH BEIYUCIICHUS
0 XUMUYECCKUM YPABHCHHSIM.
Hcnons3oBate mpu
BBITIOJTHCHUH YICOHBIX
3aJlaHuM TeKCThl y4eOHUKa,
CIIPaBOYHBIE MaTEPHAIIBI
(ITepuonnyeckyro cucremy
XAMHUYECKHX dJIeMeHTOR /I,
W. MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT,
OCHOBaHUI U coJiei B BOJIE,
AIEKTPOXUMHUUYECKHM PsJT
HANPSDKEHUH METAIJIOB).




2.3

OO11as xapakTepuCTHKa
XUMHUYECKHX 3JIeMEeHTOB VA-
rpynnsl. A30T, hocdop u ux
COEJIMHEHUS

Habmonenue nporecca
oOyrauBaHus caxapa 1noj
JIECTBUEM
KOHIEHTPUPOBAHHOMN
CEpPHOM KUCJIOTBHI.
Jlabopamopnvie onvimul:
N3ydyeHne XuMHIECKUX
CBOMCTB pa30aBlIEHHON
CEpPHOM KUCJIOTHI.
[IpoBenenue

Ka4eCTBEHHOW peakIuy Ha
Cynb(ar-uoH u
Ha0II0IeHUE TTpU3HaKa e
MPOTCKAHUS

OO1as xapakTepucTUKa
3J1eMEHTOB V A-IpyNibl.
Oco0eHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHBIC
CTEINEHU OKHUCIICHHUS.

A30T, pactipocTpaHEHHUE B
npupoae, GpuznyecKkue u
XAMHUYECKHE CBOMCTBA.
Kpyrosopor azora B
MIPUPOJIE.

AMMuak, ero ¢puznueckue u
XUMHYECKHE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHUE.
Coim aMMOHUS, UX
buznyecKre 1 XUMUYECKHE
CBOMCTBA, IPUMEHEHUE.
KauectBennas peakuus Ha
WOHBI AMMOHHSI.

A3oTHas KHCI0Ta, €€

Hcnons3oBarts npu
BBINOJIHEHUH Y4EOHBIX
3aJlaHui U B IIpoLecce
HCCIJIEI0BATEIBCKON
JIeSTEIIBHOCTH HAy4HO-
MONYJIIPHYIO JIUTEPATYPY
XUMHUYECKOTO COlepKaAHUS,
CIIPABOYHBIE MaTEPUAJIBI,
pecypcbl aTepnera

OO0BACHITE 00I1I1E
3aKOHOMEPHOCTH B
W3MEHEHUU CBOICTB
351eMeHTOB VA-rpynnsl U ux
COCIMHEHU C YYETOM
CTPOCHUS X aTOMOB.
XapakTepu30BaTh
buznvecKre 1 XUMHUECKUE
CBOMCTBA MPOCTHIX BELIECTB
azota u ¢ocdopa u ux
COeIMHEHMH (aMMuaKa,
CoJIel aMMOHUS, a30THOM
KHUCJIOTBI, HUTPATOB, OKCHJIA
docdopa (V) u pochoproit
KUCIOTHI, pocdaToB),
CHOCOOBI X MOTyYEHUS,
pUMEHEHNE U 3HaYCHHE B
MIPUPOJIE U )KU3HH YEITIOBEKA.
OnpenensiTb HOHBI AMMOHUS




nojiy4eHue, pusndeckue u
XHUMHUYECKHE CBOWCTBA
(oO1mue Kak mpeacTaBUTeNs
KJ1acca KUCJIOT U
crierupuIecKue).
Vcrionp30BaHNEe HUTPATOB U
COJIE aMMOHHS B KQUECTBE
MUHEPAIbHBIX YI00PCHHIA.
XUMHUYECKOE 3arpsi3HEHUE
OKpY’KarloIIen cpeibl
COCIMHEHUSIMH a30Ta
(KHCIIOTHBIC JTIOXKTH,
3arpsi3HEHUE BO3IyXa,
MIOYBBI U BOJJOEMOB).
dochop, aoTpoITHBIE

moaudukanmu Gocdopa,
bu3nvecKue 1 XUMHUECKUE
cBoiictBa. Okcun ocdopa
(V) u dpochopnas kuciora,
duznyeckue u

XUMHYECKHE CBOMCTBA,
MOJTyYeHHeE.
Ucnons3zoBanue Gocdaton
B KaUeCTBE MHUHEPATbHBIX
yA00peHUiA.

Xumuueckuii
IKCHEPUMEHM:
Jlemoncmpayuu:
O3HakoMIIeHHUE C
(bU3MYECKUMU CBOMCTBAMH
a3oTa, hocdopa u ux
coeMHEeHUH (BO3MOKHO
MCIIOJIb30BaHUE

u GocaT-noHBI B pacTBOpE.
OOBACHATD CYIIHOCTD
HKOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C HAXO0XKJIEHUEM
COCIMHEHM a30Ta U
dbocdopa B okpyxaromen
cpene.

[InanupoBats u
OCYILECTBISATh HAa IPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 110
pe3ybTaTaM dKCIIepUMEHTa
IIpH NPOBEICHUU
71a00PATOPHBIX ONBITOB H
MPAKTUYECKON PabOTHI.
CnenoBath npaBuiiaM
0e3omacHoil paboTHI B
JabopaTopun

MIPH UCTIOJIb30BaHUU
XUMHYECKOH MOCYIbI U
000pynOBaHUSI.
[Tpon3BOIUTE BEIYUCIICHUS
M0 XUMUYECKUM YPABHEHHSIM.
Hcnons3oBate npu
BBITIOJTHCHUH YICOHBIX
3aJlaHuM TeKCThl yueOHHUKa,
CIPaBOYHBIE MATEPUAIIBI
(mepUOUYECKYIO CUCTEMY
XUMUYECKHX 37eMeHTOB J1.
. Menneneea, Tabnuity
pPacTBOPUMOCTH KHUCIIOT,




2.4

OO61as xapakTepuCcTHKa
XUMHUYECKHX 3J1eMeHTOB IV A-
TPYIIBL. YTIEPOJ U KPEMHUN U
UX COEIMHEHUS

BHJIEOMATEPHAJIOB).
O3HakoMIIEHHE C
oOpas3iiaMu a30THBIX U
dhochopHBIX yIOOpEHUIA.
ITonyuenue, cobupanue,
pacro3HaBaHHUE U U3y4YEHUE
CBOICTB aMMHakKa.
BsaumoneiictBue
KOHLICHTPUPOBaHHOU
a30THOM KUCJIOTHI C MEIbIO
(BO3MOKHO HCIIOIB30BAHUE
BUJICOMATEPHAIIOB).
Jlabopamopnvie onvimul:
[TpoBeneHme KaueCTBEHHBIX
peakuuii HAa HOH aMMOHUSA U
docdar-noH, U U3ydeHue
MIPU3HAKOB UX MPOTEKAHUS.
IIpaxmuueckas paboma
Ne 3: Tlonyuenune ammuaxa,
M3Yy4YEHUE €ro CBOMCTB.
Buiuucnenus:

M0 YPaBHEHUSIM

XHUMHUYCCKUX peaKHHI’I

OO61as xapakTepucTUKa
251eMeHTOB [VA-rpymnmsl.
Oco0eHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE
CTEIEHH OKUCIICHHUS.
VYraepon, aluIoTponHbIE
MoauUKaIIH,
pacnpocTpaHEHHE B
npupoae, Gpuznyeckue u
XMMHUYECKHE CBOICTBA.
Ancop6uus. Kpyroopot

OCHOBaHHUI M cOJIEH B BOJIE,
AIEKTPOXUMUUYCCKHH PSIJT
HaIpsHKEHUH METaJLIOB)

OOBsCHATH 001INE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
aneMeHToB IVA-rpynmsl 1 ux
COEIMHEHUH C Y4ETOM
CTPOEHHUs UX aTOMOB.
XapakTepus3oBaTh
¢buznyeckre 1 XUMHUYECKHUE
CBOWCTBA MPOCTHIX BEIIECTB
yIJIepoJia U KpEMHHUS U UX
COEIMHEHMH (OKCHI0B




yriepoja B IPUPOAE.
Oxcuppl yriepona, ux
bu3nveckrne 1 XUMHYECKHUE
CBOMCTBA, JICHCTBHE HA
JKUBbIE OpTraHU3MBlI,
MOJIy4YeHUE U IPUMEHEHHE.
DKoJorn4yeckue npoOIemsl,
CBSI3aHHbBIE C OKCHUJIOM
yraepona (IV), runoresa
rJ100aJIbHOTO MOTETICHUS
KJINMATa, MApHUKOBBIN
ahPexr.

VYroisbHas KUCIOTA U €€
coiu, ux (U3NYECKue 1
XUMHYECKHE CBOMCTBA,
MOJIy4YeHHUE U IPUMEHEHHE.
KauecTBennas peakuus Ha
KapOOHAT-HOHBI.
Hcnons3oBanue
KapOOHATOB B OBITY,
MEIUIINHE,
IIPOMBIIIJIEHHOCTH U
CEIBCKOM XO35HCTBE.
[lepBoHavasibHBIE TOHATHUSA

00 OpraHMYecKHux
BEIECTBAaX KaK O
COCIMHEHUSX YTIIepoaa
(meTaH, 9TaH,

ITHJICH, alleTUIICH, TaHO,
TIIUIEPHH, YKCYCHAas
KHCJIOTA).

[TpupoaHbIE HCTOYHUKHT
YTJIEBOJIOPOIOB (YTOJIb,

YIJIEpOJa, YTOJIbHOU
KHCIIOTHI, KapOOHATOB,
OKCHJIa KpEMHUS,
KPEMHUEBOM KUCIIOTHI,
CHJIMKATOB), CIIOCOOBI KX
MOJIyYeHUsl, IPUMEHEHUE U
3HAYEHUE B MPUPOJE U KUZHU
YeloBeKa.

OOBACHATD MPUYNHHO-
CJIEJICTBEHHYIO CBSI3b!
CTPOEHME BELIECTBA —
CBOICTBAa — MPUMEHEHUE —
Ha NMpUMEpPAX COCTUHEHUIN
yriaepoaa U KpeMHHUsI.
Omnpenensate kapOooOHAT- U
CHJIUKAT-UOHBI B PacTBOPE.
OOBSACHATH CYyITHOCTB
HKOJIOTMYECKUX MpoOiem,
CBSI3aHHBIX C HAXO0XKJIEHUEM
YTJIEKUCIIOrO ra3a B
OKpY>Karollen cpene.
[TonTBepxaTh OCOOEHHOCTH
COCTaBa OPraHMUYECKUX
BELIECTB PUMEPAMHU
MPOCTBIX COCTUHEHUHN
(meTaHn, 3TaH, STUJIEH,
alleTUJIEH, 3TaHOJI, TJIULEPHH,
YKCYCHasl KHCJIOTa),
B3alMOCBS3b
HEOPraHMUYECKUX COCIUHEHUN
yrieposaa u

OpPraHMYECKHX BEIIECTB.
OnuceiBaTh pojb OEIKOB,




NPUPOJHEI ra3, HedTh),
IPOAYKTHI MX IIEpepaboTKU
(OeH3uH), X poOJIb B OBITY U
IPOMBIIIJICHHOCTH.
[TonsiTue o Ouonoruyecku
Ba)KHBIX BEIECTBAX: XKHUpax,
Oenkax, yrieBoaax — U ux
POJIM B KHM3HU YEJIOBEKaA.
MarepuaibHO€E €IUHCTBO
OpPraHUYECKUX U
HEOPTraHMYECKUX
COCIUHEHUH.

Kpemnutii, ero ¢puznyeckue
U XUMHUYECKUE CBOMCTBA,
MOJTy4YeHUE U IPUMEHEHHE.
CoenuHeHus: KpeMHUs B
npupoae. Oduue
npecTaBiIeHus 00 OKcUe
kpemuus (IV) u
KPEMHHEBOU KUCIIOTE.
Cunukartel, Ux
UCIIOJIb30BaHUE B OBITY,
MeIUIIHE,
IPOMBIIIJICHHOCTH.
Baxneiimme cTpouTenbHbIE
MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. [IpoGiemMsl
0e30MacHOro
UCTIOJIb30BaHUS
CTPOMTEBHBIX MaTepPHAaJIOB
B IIOBCEIHEBHOM KHU3HHU.
Xumuueckuii
IKCnepumenm:

JKUPOB U YTIIEBOJIOB B
(GYHKIIMOHUPOBAHHUH KUBBIX
OpPTraHU3MOB, COCTaB
MPUPOJHBIX UCTOYHUKOB
YIII€BOAOPOAOB, X POJIb B
OBITY U IPOMBILIIIEHHOCTH.
[TpoBOAUTH BEIYMCIICHUS TIO
YpaBHEHUSM XUMHYECKHUX
peaKkuui.

[InanupoBats u
OCYIIECTBIISITh Ha IPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS,
JIeNaTh BBHIBOJIBI 110
pe3ybTaTaM dKCIIepUMEHTa
IIPH NPOBEICHUU
71a00PATOPHBIX ONBITOB H
MPAKTUYECKHUX PadoT.
CnenoBath npaBuiiaM
6e3onacHoil paboThI B
nabopaTropuu npu
UCIIOJIb30BAaHUU XUMUYECKOU
MOCY/IbI U 000pyAOBaHUSI.
Hcnonbs3oBate mpu

BBITIOJTHEHUH Y4€OHBIX
3aJlaHuM TeKCThl yueOHHUKa,
CIIPaBOYHBIE MaTEPHAIIBI
(ITepuonnueckyro cucremy
XUMHUYECKHX dJIeMeHTOB /I,
W. MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHUI U coJiei B BOJIE,
AIEKTPOXUMUUYECKUI PsiJT




Jlemoncmpayuu:

Mopenu KpUCTAIIIMYECKUX
pEeETOK

anMasa, rpadura,
bymnepena.
O3HaKOMJICHHE C
IpoLeccoM aacopouuu
pPacTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM ITPOTHBOTa3a.
O3HaKOMJIEHHUE C
NPOAYKUMEN CHIIMKATHOU
MPOMBILIEHHOCTH
(Buneomarepuansi:
CUJIMKATHAs
IIPOMBIIIJIEHHOCTB ).
Mopnenu Monekyn
OpraHWYECKHUX BEIECTB.
Jlabopamopmwiii onvim:
[Tonyuenue, cobupanue,
pacno3HaBaHUE U U3yUYEHHE
CBOMCTB YTJIEKMCIIOTO ra3a.
[IpoBeneHne Ka4eCTBEHHBIX
peakiuii Ha kapOoHaT U
CUJIMKAT-UOHBI U U3yUYEHUE
MPU3HAKOB UX MPOTEKAHUS.
Ipaxmuueckue pabomoi:
Ne 4. Tlonyuenue
YTJIEKHUCIIOTO Ta3a,
W3y4YEHHUE €r0 CBOMCTB.

No 5. Pemienue
IKCIIEPUMEHTAJIbHBIX 33729
1o reMe «Baxnenmue
HEMEeTaJUTbl U UX

HaIpPsSDKEHUN METAILIOB)




COECIUHEHUS)
Bovruucnenus:
10 YpaBHEHUSIM

XHUMHUYCCKUX peaKHI/Iﬁ

Hroro no pazneny 25

Pazgen 3. MeTaJIBI H HX COeIMHEHUS
OO0mmas xapakTepucTuKa PackpbiBaTh cMbICH
XHUMHYECKHUX 3JIEMEHTOB — M3y4aeMbIX MOHATUHU U
METaJUIOB Ha OCHOBAHUU UX  MPUMEHSTH 3TH MOHATHS TIPH
ITOJIOKCHUS B OITMCAaHUH CBOMCTB BEIIECTB
Ilepnonnueckoit cucreme U UX IPEBPALLECHUN.
XHUMHYECKHUX 3JIEMEHTOB OOBsIcHATL 001IME
JI.1. MeHaeneeBa u 3aKOHOMEPHOCTH B
CTPOCHHUSI AaTOMOB. HW3MCHCHHUU CBOICTB
CtpoeHue MeTasioB. 2JIEMEHTOB-METAJIJIOB U X
Metannudeckas CBI3b U COCIMHEHHH C YUETOM
MeTaJuTnyecKas CTPOCHUS UX aTOMOB.
KpUCTaJUTHYECcKas pemérka.  XapakTepu30BaTh CTPOCHUE

31 O61He CBOHCTBA METAIOB 4 DNEeKTPOXUMHUYECKUN P METAaJLJIOB, O0IIHE

HaIpsKEHUN METaJIOB.
duznyecKre 1 XUMUYSCKUE
cBoiicTBa MeTajaoB. Oo0me
CHOCOOBI MOTyYSHUS
MetaiuioB. [lousTue o
KOPpPO3UHU METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTEI
uX OT Koppo3uu. CIiiaBsl
(cranb, yyTyH,
JIOPATIOMUHUIMA, OpOH3a) U
WX PUMECHEHHE B OBITY H
MPOMBIIIJICHHOCTH.
Xumuueckuii

(1)I/ISI/I‘ICCKI/IG U XUMHWYECKHEC
CBOWCTBa METAJIJIOB.
XapaxkTepu3oBarb 0011
CIOCOOBI NOTY4YEHUS
METAJUIOB.

OnuchIBaTh CIOCOOBI 3ATUTHI
METAJUIOB OT KOPPO3UH.
CrnenoBathb npaBHiIaM
0e30omacHOi paboTHI B
TabopaTopuH pU
HUCIOJIb30BAHUN XUMHUYECKOM
1ocy bl 1 000PYAOBaHUS.
HpOI/ISBO)II/ITB BBIYUCIICHUA




3.2

Baxueiinme MeTammisl U UX
COEeIMHEHUS

16

IKCHepuMenm:

Jlemoncmpayuu:

O0pa3ipl METAIJIOB U

CILJIaBOB.

N3ydenue pe3ynpTatoB

KOPPO3UH METAILIOB

(BO3MOKHO MCIIOJIb30BAHUE

BHJICOMAaTEPHAIIOB).

Jlabopamopusie onvimoi:
O3HakomiieHUE C

o0pa3iaMu MeTaioB U
CIUIaBOB, UX (PU3NUECKUMHU
CBOMCTBAaMH.

Buviuucnenus:
[0 YPaBHEHUSIM

XUMHUYECKHUX PEAKLIHH,
€CJIM OJIUH U3 PEarcHTOB
COZIEPKUT IIPUMECHU

[Ilenouynble METAILIBL:
MI0JIO’KEHUE B
Ilepuonnueckoii cucreme
XUMHYECKHX 3JIEMEHTOB
JI.1. MeHneneena,
CTPOEHHE UX aTOMOB,
HaXO0XJIEHNE B IPUPOJIE.
duznyeckue 1 XUMHUIECKHe
CBOIiCTBA (Ha MpUMepe
HaTpus U Kaius). OKcusl 1
THJIPOKCH/IBI HATPUS U
kanus. [IpumeHnenne
LIEJIOYHBIX METAJIJIOB U UX
COECIMHEHUN.
[Ilenoyno3eMeIbHEIE

M0 YPaBHEHUSIM XUMHUECKUX

peaKkIuii, eciii OJIMH U3

pEareHToB COACPKUT

MIPUMECH.

Y4yacTBOBaTh B COBMECTHOM

paboTe B Imape WM TpyIe.
Hcnons3oBarts npu

BBITIOJITHCHUH YUCOHBIX
3aJIaHAK TEKCThI YYeOHHKA,

CIPaBOYHbBIE MATEPUAIIBI
(ITepuonnueckyro cucremy
XUMHUYECKUX 371eMeHTOB /1.
W. MenneneeBa, Tabmuiry
pPacTBOPUMOCTH KHUCTIOT,
OCHOBAaHU M COJIEH B BOJIE,
ANEKTPOXUMUYECKUHN PsIJT
HaIpsDKEHUN METAJLIOB)

OOBACHATH 00IIIHE
3aKOHOMEPHOCTH B
W3MEHEHHUH CBOMCTB
3JIEMEHTOB-METAJIJIOB U NX
COEIMHEHMH B Tpymmax ¢
Y4ETOM CTPOCHUS UX aTOMOB.
XapakTepuszoBaTh
(bu3YeCcKre U XUMUYECKUE
CBOKCTBA ITPOCTHIX BELIECTB
METAJIOB B UX COCAUHCHUI
(OKCUAO0B, TUAPOKCUIOB,
coJieit), CrocoOBI UX
MOJIyYeHUs, TPUMEHEHUE U
3HAYCHHE B MIPUPOJIC U KU3HHU
YyeJIOBEKa.




MeTaJJIbl Maruui 1
KaJbLIMH: MOJIOKEHNE B
Ilepnonnueckoit cucreme
XAMHUYECKHX DJIEMEHTOB
JI.. Menneneena,
CTPOCHHE UX aTOMOB,
HaxXO0JICHUE B IIPUPO/IE.
dusnueckre U XUMUYECKHE
CBOMCTBA Mar"us u
Kanplusg. Baxxuelinme
COEIUHEHHS KaIbIIUs
(oKcua, TUAPOKCHI, COJIH).
JKEcTKOoCTh BOJBI 1
CrocoObl €€ yCTpaHeHUsI.
AJTIOMUHHI: TI0JI0KEHUE B

Ilepnonnueckoit cucreme
XUMUYECKUX

anemenToB ..
MenaeneeBa, CTpoeHUE
aToMa, HaX0>JICHHUE B
npupoae. dusznyeckue u
XUMHUYECKHUE CBOMCTBA
anmoMHuHMsL. AMpoTepHbIe
CBOMCTBA OKCHJA U
TUAPOKCH/IA aTFOMUHHUS.
Kene3o: nonoxenue B
Ilepnonnueckoii cucreme
XUMHUYECKUX IJIEMEHTOB
.. Menneneena,
CTPOEHHE aTOMa,
HaxO0KJICHHE B TIPUPO/IE.
duznuecKknue 1 XMuMUIECKHE
cBolicTBa xene3za. OKCUIbL,
TUAPOKCHJIBI M COJIH JKelle3a

¥YcraHaBiuBaTh IPUYUHHO-
CJIEJICTBEHHYIO CBSI3b!
CTPOEHME BELIECTBA —
CBOMCTBAa — MPUMEHEHUE —
Ha TIpUMepax U3ydaeMbIX
BEIIECTB.

Pacnio3naBath ¢ IOMOIIBIO
KaueCTBEHHBIX peakluid
MOHBI METAJUIOB: MarHus,
KaJbIUsl, aIFOMUHUS, TUHKA,
xenesa (1) u xenesa (1),
menu (11). JlokaspiBath
aM(OTEepHBIN XapaKTep
OKCHJIOB U THUJIPOKCHIOB
ATFOMHWHHMSI U [TUHKA.
[ImanupoBats u
OCYILIECTBIISTH Ha MPAKTUKE
XUMHYECKHE YKCIIEPUMECHTHI,
MPOBOAUTH HAOIIOICHUS,
JIeJTaTh BBIBOJIBI 110
pe3ynbTaTaM dKCIepuMeHTa
IIPH MPOBEICHUHT
71ab0pPaTOPHBIX OMBITOB U
MPaKTUYECKUX padoT.
CrnenoBath paBuiaM
Oe30macHoil paboThI B
naboparopuu mpu
MCIIOJIb30BAHUY XUMHUYECKOM
MOCYABl U 000PYTOBaHMUSL.
[Tpon3BOIUTEH BEIYUCIICHUS
0 XUMUYECKUM YPABHEHHSIM.
VY4acTBOBaTh B COBMECTHOM
paboTe B mape Wiv TpyIIre.




(I) n xene3a (III), ux
COCTaB, CBOMCTBA U
MOJIy4eHHUE.
Xumuueckuii
IKCnepuMenm:
Jlemoncmpayuu:
OcobenHoctu
B3aUMOJICHCTBUS OKCHJIA
KaJIbLMs U HATPUS C BOJOM
(BO3MOKHO HCITOIB30BAHUE
BHJIEOMATEPHAIIOB).
OxkpanimBaHue IJIaMEeHH
MOHAMU HATPHs, KaTus 1
KaJIbIHS (BO3MOYKHO
HCTIOJIb30BAHHE
BHJICOMATEPHAIIOB)
HccnenoBanve CBONCTB
JKECTKOU BOJBI.
IIpouecc ropenus xenesa B
KHCIopo/ie (BO3MOKHO
HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB).
Jlabopamopuvie onvimoi:
IIpoBencHue

Ka4eCTBEHHBIX pEaKLUi Ha
MOHBI (MarHusi, KaJblus,
AJIFOMHUHUS,

1uHKa, xxenesa (II) n xenesa
(III), menu (I1), onucanwue
MIPU3HAKOB UX MPOTEKAHUS.
Uccnenosanue
amM(pOTEepHBIX CBOWCTB
THJIPOKCH/Ia ATFOMUHUS U
TUAPOKCHUIA IIMHKA.

BeicTpauBarth pa3BEpHyThIE
IIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPO Ha
nH(popMaIuo u3 yueOHUKa U
CIIPaBOYHBIX MATEPHAJIOB,
IPaMOTHO UCIOJIb30BaTh
W3YYEHHBIN OHATUMHBINA
anmnapar Kypca XUMUU




Ipaxmuueckue pabomoi:
Ne 6. JKEécTKOCTb BOIBI U
METO/BI €€ YCTPaHEHHUS.

Ne 7. Pemienue
AKCIEPUMEHTAJIbHBIX 3a7a4
mo Teme «Baxnenmue
METaJUIbl U UX
COCIUHCHUS.
Buiuucnenus:

10 YpPaBHEHUSIM
XUMUYECKUX PEAKLUH, ECIIH
OJMH U3 PEarcHTOB JIaH B
M30BITKE U COIEPKUT
MIPUMECH;

MacCOBOM J0JIH BEIXOJa

MPOAYKTA PEAKIUU
Utoro no pazneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
BemecTBa u marepuaisl B XapaxkTepus3oBarh poib
MOBCEIHEBHOW KU3HU XUMUU B Pa3IUYHBIX chepax
yenoseka. besonmacHoe JIEATENBHOCTH JIIOJIEN,
WCIOJIb30BAHKE BEUIECTB U OCHOBHBIE BEILIECTBA U
XUMHUUYECKUX PEAKIIUM B MaTepualibl, IPUMEHSEMbIE B
owITy. [lepBast moMouIs TP | KU3HU COBPEMEHHOTO
41 BemectBa u maTepuansl B 3 XMMHUYECKUX 0XKOTax U gyenoBeka. OOBACHATH

JKHM3HH 4YCJIOBCKA

OTpaBJICHUSIX.
XUMHUUYECKOE 3arpsA3HEHNE

OKPYXAaIOIIEH Cpeabl
(mpenenpHas AOMyCTUMAs

KOHICHTpAarg BEIICCTB.
Ponp xumun B perieHnn
HKOJIOTHYECKUX TTPOOIIEM.

yCJIOBHS 6€30MacCHOTO
UCIIOJIb30BAaHNUs BELUIECTB U
XAMHAYECKUX

peakiuii B ObITY.
AHanu3upoBaTh U
KPUTHYECKH OIICHUBATh
WH(pOPMAIIUIO O BIUSHUA




Xumuueckuii

IKCREPUMEHM:

Jlemoncmpayuu:
N3yuenune obpasmnos

MaTepHuayoB (CTEKJIO,
CIUIaBbl METAJLIOB,
MOJIMMEPHBIE MaTEPHAIIbI)

IIPOMBIIIJIEHHOCTH,
CEJIbCKOr'0 X035 CTBa,
TpaHCIIOPTa U Ap. Ha
COCTOSIHUE OKPYXKAIOLIEH
CpElbl.

VYMeTh 0Ka3bIBaTh MEPBYIO
MIOMOIIb TIPY XUMHYECKUX
0KOrax M OTPABJICHUSX.
[IpuHuMate yyactue B
00CYXIIEeHUH TTPOOIIEM
XUMUYECKON U
9KOJIOTUYECKOU
HaIpaBJIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
MO3ULUIO O ITpodiieMe U
npearaTb BO3MOKHBIE ITYTH

€€ peleHust
Hroro no pasneny 3
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxka Kontpoabubie IlpakTunyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuUM B KU3HU 1 bu6nmoreka [IOK
yenaoBeKa. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TousgTre 0 MeTOAaX MO3HAHUS B XUMHUHU 1 bubnnorexa LIOK
A https://m.edsoo.ru/ff0d227e
ITpaktuueckas padota Ne 1 «I[IpaBuia paboThl
3 B J1a00OPaTOPUH U MPUEMBI OOPAILIEHUS C 1 1 bubnnorexa LHOK
patop p patt https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTIOBAHUEM
4 YucTele BemecTBa U cMecH. CriocoObl 1 bu6mmoteka [IOK
pasjiesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKHU MOBapEeHHON 1 1 bubmmorexa [JOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nuoreka [IOK
6 A 1
TOMBLH MOTICKYJIBT https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubnmnoreka [JOK
XUMHAYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThIe U CIIOKHBIE BEIIECTBA 1 bubnnorexa LIOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIIEKYIIAPHOE VUECHUE 1 bubnnorexa LIOK
YIApHOE yH https://m.eds00.ru/ff0d2d50
10 3aK0H OCTOSHCTBA COCTaBa BEILECTB. 1 but6mmoreka [IOK



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

Xumnueckasi popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OTHoOcHTENbHAS aTOMHAs Macca. bubmmorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XUMHYECKOTO dJIEMEHTA B bu6nuoreka [JOK
COEIMHEHUH https://m.edso0.ru/ff0d350c
13 KonuuecTto BeniectBa. Mosb. Mossipras bubnmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnuorexa [HOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmuorexa [HOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BerunciieHus KoaM4uecTBa, MacChl BEIIECTBA bubmuorexa [JOK
110 YPABHEHUSM XMMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanuss XaMUYECKHX peakIiui
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIIn/ISI brbmmorexa LIOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0IeHNE U brbmmorexa LTOK
H T, Hvl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTponsHnas padora Nel no Teme bubmuoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKIIAM https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razoB. CocTaB Bo3ayxa.
21 Knci};xo — DJIEMEHT U MPOCTOE BCHY:CTBO bubmmorexa [TOK
PO p H ’ https://m.edsoo.ru/ff0d448e
O3oH
22 du3nyecKrue U XUMUYECKHE CBOMCTBA bu6nuoreka [IOK


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

KHCJIOPOAa (peaKuy OKUCIICHUS, TOPEHNUE).
[TonsTHE 00 OKCHIIAX

https://m.edsoo.ru/ff0d4614

Crioco0bl MosTy4eHus: KUCI0Poa B

bu6nmoreka [IOK

23 5] .
HabOpATOPHH H HPOMBIIILICHHOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PexkT XUMUIECKON peaKInu,
24 MMOHATHE O TEPMOXUMHUUYECKOM YPABHEHUHU bubnnorexa LIOK
p yp : https://m.edso0.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIHIX
TonnuBo (HedTh, yroab U METaH).
25 3ar }ISHGI-EI/ICq];OS o a, CII0COOBI zzro bubnmorexa OK
p yxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[IpakTrueckas padora Ne 3 o reme
26 «[Tonyuyenue u codbupanue KuciIopoaa bubmmorexa IOK
yi N p poad, https://m.edsoo.ru/ff0d4ae2
U3yUYEHHE €TI0 CBOHCTBY
97 Bonopon — 351eMeHT U IpOCTOE BELIECTBO. bubnuoreka [JOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
28 du3nyecKrue 1 XMMUYECKHue CBOMCTBA bubmmorexa [JOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 IToHsiTHE O KUCHOTAaX U COIIX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI Moy4eHus BOAOPOIa B bubmuorexa [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o teme
31 «[Tomyuenue u cobupanme BOLOPOIA bubmorexa LOK
i onp poaa, hitps://m.edso0.ru/ff0d4f42
U3YYEHUE €r0 CBOMCTBY
. " bubnuotexa [JOK
2 M ) A
3 OJIApHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
33 Brruucienus o0b€Ma, KOIMYECTBA BEIECTBA but6mmoreka [IOK



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
https://m.edsoo.ru/ff0d542e

ra3a 1o ero M3BECTHOMY KOJIMUYECTBY
BEIIECTBA U 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO

bu6nmoreka [IOK

34 0Be
peaKiu Hil OCHOBE 3aKOHa ODBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIICHUI ra30B
35 duznyeckre 1 XUMUUECKHE CBOMCTBA BOJIBI bubmorexa HOK
A https://m.eds00.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmmorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacwlleHHbIE 1
37 HEHACHIIIEHHEIE PACTBOPLI. MaccoBas HoJIst bubmmorexa HOK
B pacTBOpEL. a https://m.eds00.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroroBieHne pacTBOPOB C OIIPENEIEHHON bubmmorexa HOK
p N B p p el https://m.edsoo.ru/ff0d5eba
MacCOBOMH J10JIel paCTBOPEHHOTO BEILIECTBAY
39 KonTtponpHast padora Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKaIus, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuenne u XUMHUUYECKHUE CBOMCTBA
41 I(I/ICJ'I}:[HHX OCHOBHBIX U aM(DOTEPHBIX bubmmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubmuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne n XuMHYECKUE CBOKCTBA bubmuoreka [JOK
OCHOBaHMHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarmus, bubnuoteka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bu6nuoreka [JOK

45 [ToryueHnue 1 XuMU4YEeCKHE CBOMCTBA KUCIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKJIATypa, CocoObl bubnmoreka [JOK
MOJTYy4YEHHS, XUMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTudeckas cBsI3b MEXy KilaccaMu bubnmnoreka HOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN
= H https://m.edsoo.ru/00ad9ch2
Kontponbnas paborta Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX bubmmorexa [JOK
. P https://m.edso00.ru/00ad9ela
COCTMHEHU N
[IepBbie NOMBITKY KIACCH(PUKAIUU
51 XUMHUYECKHX d11eMeHToB. [ToHsTHE O Tpymmax bubmmorexa [TOK
' pym https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
[Tepnoanueckuii 3axoH u [lepnoanueckas
52 cUCTeMa XUMHUYecKux anemeHToB /1. 1 brbmmorexa LTOK
o https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuonasl, rpynbl, HOATPYIIIBI bubmorexa LHOK
PUOIBL, TPYHITHL THOAPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COoCTaB aTOMHBIX SIZIEP. bubmuoteka [JOK
H3otomnsr https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000I0YCK aTOMOB
. bubmuorexa [JOK
55 anemenToB [leproanueckoit cucremsr /1. U.

Menneneena

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHMHUYCCKOI'0 3JICMCHTA I10

. bubmuorexa [JOK
56 ero nosioxkeHuto B [leproandeckoit cucreme
https://m.edsoo.ru/00ada824
J. . MenneneeBa
3nauenue [lepuoanueckoro 3akoHa st
57 pa3BuTUs Hayku U npaktuku. 1. U. bubmmoreka [IOK
MenpeneeB — y4€HbIN, [1E1ATOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka HOK
58
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
4!
59 OHHAA XHMIHACCKAT CBASD https://m.edsoo.ru/00adac34
60 KoBanenTHasa noiagpHas XMMU4YecKas CBI3b bubnnorexa LHOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemoapHast XUMHUYECKas CBSI3b bubmorexa LOK
p https://m.edsoo.ru/00adaab9
bubnnoreka IIOK
2
6 Crenens oxucsenis https://m.edsoo.ru/00adae28
63 OKHUCINTEIBHO-BOCCTAHOBATEIBHBIE PEAKIIUI bubmmorexa [IOK
peakt https://m.edsoo.ru/00adb076
64 OKHUCINUTENN U BOCCTAHOBUTEIH bubmmorexa [TOK
https://m.edsoo0.ru/00adb076
65 Konrtponsnas padora Ne4 o teme «CtpoeHue bubnmnorexka HOK
aToMa. XUMHWYeCKas CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O60011eHNE U bubnmnorexka [HOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O0001IeHNE U bubmuoreka [JOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O000IeHNE U bubmmoreka [IOK
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cUCTeEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uugposbie
Nen/m  Tema ypoka KonrTpoabsubie IIpakTuueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
bub6nmmoreka [IOK
cUcTeMa XUMMUYECKuX anemMeHToB /1. . 1
https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
p P https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
Knaccudukanus u HoMeHKIaTypa 1 bubnunoreka LIOK
HEOPraHWYEeCKUX BEIEeCTB https://m.edsoo.ru/00adb7e2
Bupl XuMu4decKkoi CBS3U U THITBI 1 bubnuorexa [{OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme
«IToBTOpeHue u yriyoneHue 3HaHu 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
Krnaccudukanus XuMHUECKUX peakIuii Mo 1 bu6nmorexa LIOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHUYECKOM pEaKIUK.
[ToHsAITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 brbmmorexa [TOK
P https://m.edsoo.ru/00adbe9a
peakiusx
[TonsATHE 0 XUMHYECKOM PAaBHOBECHH.
but6mmoreka [IOK
DaKTOpPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYECKON PE€aKMU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMHYCCKOI'O paBHOBECUA

9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK
CuIibHBIE U CJTa0bIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Honnrle ypaBHEHHS peaKuil bubmorexa [IOK

P pearh https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT ¥ OCHOBAHUH
12 B CBETE IIPEICTaBICHUI 00 bubmorexa [IOK
pedl 5 https://m.edsoo.ru/00add5d8
AICKTPOJUTUYECKON JTUCCOIHAITIT
XHWMHUYECKHE CBOMCTBA COJICH B CBETE
13 MPEACTABICHUHN 00 3JIEKTPOJIUTUYSCKOMN bubmorexa [IOK
P P https://m.edsoo.ru/00add8b2
JIACCOIHAIAN
14 IloHsTHE O TUAPOIIM3E COJICH bubmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bubnunoreka LIOK
15 O06o001Ienre ¥ cCUCTEMATH3A 3HAHUH
HICHHE 7 CHCTCMATHSAMIT SHATHHT https://m.edsoo.ru/00addd12

16 [IpakTnueckas padora Ne 1. «Pemenue bubmmnoreka HOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTtponbHast pabota Ne2 o reme

17 «DJIEKTPOJIUTHYCSCKAS TUCCOLMAIIHS bubmorexa [JOK

p a THarHA. https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)»

18 OO01as xapakTeprCcTUKA TAIOT€HOB. bubmuoreka [JOK
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBoaopod. ConsiHasi KUCIIOTa,

19 XAMUYECKHE CBOMCTBA, OJyUECHUE bubmorexa HOK

’ v ’ https://m.eds00.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas padbora Ne 2 o Teme bu6muoreka [JOK
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«IIomy4deHue COnsTHOM KUCIIOTHI, U3YYCHHE
e€ CBOMCTB»

https://m.edsoo.ru/00ade348

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

21 €aKIIMii, €CITM OJIUH U3 PEareHTOB JIaH B bubmmorexa [JOK
Pealtit, A P A https://m.edsoo.ru/00ade488
n30bITKE

99 OO6mras xapakTeprucTruka 3J1eMeHTOB VIA- bubnmnoreka HOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.

23 Haxo;xp €HUE cepbl I/I(beé coe I/IHeI})H/IIZ B bubmmorexa LIOK

a p fl https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBogopoi, ctpocHHE, (U3HUECKUC U bubmmoreka [JOK
XUMHUYECKHE CBOKMCTBA https://m.edsoo.ru/00ade802
Oxkcunbl cepbl. CepHasi KMCIIOTA,

25 ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKkllny, JIeXkKalllue B OCHOBE

26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmuoreka [IOK
CEpPHOM KUCIOThI. XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpe/ibl COEUHEHUSIMU CEPbI

97 Beruucnenne MaccoBoil J0JIM BBIXO/1a bubmmoreka IIOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1IeMeHTOB V A-

28 rpynnsl. A30T, paclipocTpaHEHHE B bubmmnoreka HOK
npupoje, Gpu3ndeckue 1 XuMUYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMHaK, ero GU3NIECKue U XUMUIECKHE bubmuoreka [{OK
CBOWCTBA, OJIyYE€HHE U TPUMEHEHUE https://m.edso0.ru/00adf004

30 [IpakTuyeckas padora Ne 3 o Teme bubmuoteka [IOK
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«Ilonydyenne aMmmuaka, u3yuyeHue ero
CBOICTBY

https://m.edsoo.ru/00adf180

A3oTHas KUCIOTa, e€ pusnueckue u

bub6nmoreka IIOK

31
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonbs30BaHre HUTPATOB U COJICH aMMOHUS
39 B KQU€CTBE MUHEPAIbHBIX yIOOPEHUMH. bubnmnoreka HOK
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH https://m.edso0.ru/00adf518
Cpelbl COCTMHEHUSIMHU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas
33 KHUCJIOTa, GU3HYECKUE M XUMHUCCKHE bubmmorexa [IOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEpaJIbHBIX yI0OpEHUH. 3arpsi3HeHHE bubmmorexa [JOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
35 Yraepon, pacripocTpaHEHHE B IPUPOJIE, bubnnorexa [JOK
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuoreka [IOK
poOJIeMBbI, CBSI3aHHBIEC C OKCHUJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)
bu6nmorexa LIOK
37 VYronbHast KHCIOTA U €€ CONu
https://m.edsoo.ru/00ae006¢c
[TpakTruyeckas pabora Ne 4 o Teme
38 "[lonyueHune yriaekuciioro rasa bubmmorexa [JOK
Y1 yr ) \ https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
[TepBoHayanbHbBIE MTOHATHUS 00
but6mmoreka [IOK
39 OpraHUYEeCKUX BEUIECTBAX KaK O

COCAUHCHUAX YIiIepoaa

https://m.edsoo.ru/00ae054e
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bubnunoreka LIOK

40 Kpewnit i ero cocauerus https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue

41 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«BaxxHeume HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHHMS»

KonrtponsHas padora Ne3 o reme
42 «BaxkHeimme HeMeTallIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCAUHCHHMS
OO01mmas XxapakTepruCTHKa XUMHUIESCKUX

43 3JIEMEHTOB — METAJIOB. MeTauinueckas bubnnorexa [IOK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAIIIOB
XUMHYECKHE CBONCTBA METAJIIIOB.

44 DNEKTPOXUMHYECKUN Psiji HAPSLKEHUN bubmmorexa LIOK

https://m.edso0.ru/00ae1156
METAILJIOB
OOu11e criocoObl MOTYyYEHHS METAILIOB.

45 CruiaBbl. BeruuciieHust o ypaBHEHUSIM bubnnorexa [JOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPKUT MPUMECH

46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmmorexa [JOK

https://m.edso0.ru/00ae1278
bu6nmorexa LIOK

47 IHenosrbte MeTaIEr https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ THAPOKCUIBI HATPHUS U KAJTUS bubmmorexa TIOK

https://m.edsoo.ru/00ae14b2

49 [lemouHO3eMeNbHBIE METAIIIBI — KAJIbIHA 1 bubnuorexa [JOK

Maraum

https://m.edso0.ru/00ae15e8
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bubnunoreka LIOK

50 Baxueiinme coefMHEHNS KaJIbLIU
A 1 https://m.edso0.ru/00ae15e8
51 O060011eHrEe ¥ cucTeMaTh3alus 3HaHUH
bubnunorexa LIOK
52 JKécTkocTh BOABI M CIIOCOOBI €8 YCTpaHEHUS
a yerp https://m.edsoo.ru/00ae1886
[IpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOoCTh BOIBLI U METOJBI €6 buGnuorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubnunoreka LIOK
54 AmoMuHAN
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHIA U bubnuorexa [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
Bubmmnoreka LJOK
56 Kemneso s
https://m.edso0.ru/00ae1d86
57 Oxcunsl, TuIpokcu bl u conu xenesa (1) u bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3AaIU 3HAHUI
[IpakTnueckas padora Ne 7. Pemenue
59 HKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME bubnnorexa [IOK
p . a https://m.edsoo.ru/00ae3de8
«BakHelme MeTaibl 1 UX COSTUHEHUI
BbruunciieHus mo ypaBHEHUSIM XUMHUYECKUX
€aKINi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 EI36I>ITK6 WM COJIE )KI/ITII'I AMECH bubnnorexa [JOK
Aep . p ' https://m.edso0.ru/00ae1750
BrruncieHus MaccoBO 10JIM BBIXOA
MIPOJIYKTA PEaKInu
61 O000111eHIE U CUCTEMATH3aIlU 3HAHUI
62 KonTponbnas padora Ne4 o teme

«BaxHelIe MeTajabl U UX COCIUHEHUS
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63 BemectBa 1 Matepuansl B OBCEIHEBHOM 1 bubnunorexa LIOK

YKU3HH YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH 1 bubnmnoreka HOK

cpeasl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pelieHnu 3K0JI0THYECKUX 1 bubmmoreka [JOK

npobiem https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O6o01eHue 1 1 Bu6muoteka [JOK

cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001eHne u 1 bubnuoreka [IOK

CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 Bbu6moteka [JOK

cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi, 8 kiace/ Pynsuruc I'.E., ®enpaman @.I'., AkiinonepHoe 00IIECTBO
«3narensctBo «IIpocBemenue»
» Xumus, 9 knace/ Pyasutuc I'.E., ®enpnman @.I'., AkiimorepHoe 00IIECTBO

«HSI{&TCHLCTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.1°., AkiimonepHoe o011ecTBO
«3narensctBo «IIpocBemenue»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO

«HSI{&TGHBCTBO «HpOCBGHIeHI/IC»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

» bu6moreka IL{OK https://m.edsoo.ru/ff0d210c

* Poccuiickas anekrponnas mkosa https://resh.edu.ru/subject/29/

* Xumus, 8 kinacc, PI'AOY JITO «Axkanemuss Munnpocsenienus: Poccum»
* Xumus, 9 kiacc, PI'AOY IO «Axanemuss Munnpocseuenus: Poccuny»
* DJIeKTPOHHBIN 00pa3oBaTebHbIN pecype «Jlomamnue 3ananus. OCHOBHOE

obiiee oopazoBanue. Xumusi», 8-9 knacc, AO UzgarenscTBo «IIpocBemienne»


https://m.edsoo.ru/ff0d210c

* Tpenaxep «O06nako 3HaHu». Xumus. 8 kinacc, OO0 «DPuszukoH JIad»

* Tpenaxep «O6nako 3nanuiy». Xumus.9 knacc, OO0 «Duzukon Jlado»



