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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM U CTPYKTYpPUPOBAHHUE IO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM Yy4€OHOro mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed M3yUeHUs MIPeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
posib UrparoT (GOpMUPYEMbIE€ XUMHUEU MPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnune xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEIbHOW y4yeOHOW  JesATENbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOABI U YEIIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOImuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAa/l B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

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

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepKaHHUE CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
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;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAKOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
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 NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XWUMHUU MPOUCXOAUT C MNPUBJICYCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MHpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN 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 — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro oOpalieHuss C BEIEeCTBAMH B
MTOBCEIHEBHOM KU3HH.

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

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHSATHIO PEIIEHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJIEHHOCTb OOy4YeHUST Ha  CHUCTEMaTHYECKOE MPUOOIIECHUE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0o MHUpa, MCIHOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYECHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (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 CAMOKOHTPOJIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAlbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3YYEHUSI XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: 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 cocTaBa BemnlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUYECKUE ypaBHEeHUs. Knaccudukarus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYIOBAHHEM, U3YUYCHHE W OMHCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTOMN) SIBJICHUM, HAOIIOACHUE 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),
U3Y4YCHUE CIOCOOOB pa3JeiCHHs] CMECEH: ¢ MOMOIIBI0 MAarHuTa, (PUIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(IIapoCTepKHEBBIX ).

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). Oxcuzabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYeHHUsST KHUCIIopoAa B JabopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemMeHT u mpocrtoe BemectBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd&Tsl Mo XUMHUUYECKHUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEIECTBA B PaCTBOPE. XMMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHHS.
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 oxcugoB. Du3nyeckue 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 kucior. 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 KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHHs (MmoXxapa), O3HaKOMJIEHHe ¢ oOpa3llaMu 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, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(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, peaklUWil HEUTpalu3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM U3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne KiIacChl HEOPraHUYEeCKUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB 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, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3yloT aMmbOTEPHbBIE OKCUIbI
Y TUAPOKCHUJIBI.

[lepnogmueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUI CMBICH MOPSAKOBOIO HOMEpPAa, HOMEpPOB IEpUoAa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA 110 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.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchbl OKMCIIEHUS] U BOCCTAHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(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, SIBISIONIMXCSI 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
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
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 XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[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 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJIEHCTBHE C METaUIaMU, HEMeTa/ulaMu, IIeo4amMu). XJIIOPOBOIOPO/I.
CosnsiHass KUCIIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (pu3myeckue 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, (QuU3MUECKHEe W XHMHYECKHE CBOMCTBa (0OIME 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-uoH. HaxoxmeHnue cepbl U €€ COCNMHEHHMA 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 OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, TOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb30BaHWEe HUTPATOB U COJIEM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yno0peHuil. XuMHUYECKOe 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GUMUECKHE U XUMHUYECKHE 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,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3UYECKUE U XUMHYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npupose. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMUCTBME Ha >KUBBIE OpPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHEe. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6anbHOrO MOTEIJICHUS KIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojgyyeHue U TnpuMeHeHue. KauecTBeHHass peakinusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTBl UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKHUpaX, O€NKax, yriieBojax — U X
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemuuii, ero ¢usnueckue W XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupojae. OOmme mnpenacraBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJIb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Y4YEHHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, dochopa M HX COCAMHEHHM (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKAHHUsI, B3AUMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE M M3yUCHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJuIbl 1 UX COEIUHEHU.

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. CTpoeHrue MeTaioB. Meraymndeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [lOHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3anuThl WX OT Koppo3uu. CrjiaBwl (CTajlb, YYTYH, IIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[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



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
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 MarHus
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 KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
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 SKCIIEPUMEHTAIbHBIX 3a71a4 10 TeMe «BaxHenime
METAaJlJIbl U UX COCAMHCHUSI.

XHMHUS M OKpPY:KaoUias cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 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, CIIaBBI METAJUIOB, MOJUMEPHBIC
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 ITUKJIA.

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, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTH, KPUCTAIIINYECKAs
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, rugpochepa, MHUHEPATbI, 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
oOIIeCTBE MpaBUJIaMU MU HOPMaMHU IMOBEJEHUS M CIHOCOOCTBYIOT IpOIEccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
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 OTECUYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
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

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
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
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M HCCIIEIOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U Tpya pa3iudHOro 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 MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHWE K MpPHUpPOJie KaK HCTOYHHUKY
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 MpOOJeM M MyTel UX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIICIAIOT 3HAYUMBIE IS
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
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSTHUSIMH), 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 pacCyXJAeHus (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 TTPEACTaBICHUS —
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 U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC 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 €0 pPe3yibTar, 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 JIaHHBIX, HEOOXOIUMBIX JJi BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BaHUS PA3JIMYHBIX ITOMCKOBBIX 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
UCCJIEI0OBATENLCKONU JEATEIbHOCTH HUH(MOPMAIMIO 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
CyllecTBYy  oOCyXJaemMol  TeMbl, (POPMYJIHpPOBATb CBOU  MPEJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

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

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
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, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM 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 obmacth  «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,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
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 XUMHUYECKYH) CHMBOJMKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

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
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA 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
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHIE 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(pUIMPOBaTh 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 OMUCAHUE MPUMEPAMH 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 CUHTE3, CpaBHEHHE, 0000IlIeHre, CHUCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKUX pEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJB30BAHUS  XUMHUYECKOM  TMOCyIOH |
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIMTEIb,  BOCCTAHOBHUTEIb, OKHCICHHE M  BOCCTAaHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTaJTM4YecKas), KpUCTAJIMYecKas pemneTka, KOppo3us METaJlIoB,
CIJIaBbl, CKOPOCTb XHMMHUYECKOM pEaKIHMH, MPEACIbHO JIOMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XMMHUYECKUX PEAKIIU;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COCIMHEHUM 1o (opMyniaM, BHUI XUMHUYECKON
CBs3U (KOBaJICHTHAs, WOHHAs, MeETa/UIMYecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JICMOHCTPUPOBATh €r0 IOHMMAHHWE: ONHUCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynna (A-Tpynma)» u «moOouyHast
noarpynna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMM  XapPaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCIUHECHUMN B
npejesiax MajiblX MEPUOJIOB U TJIABHBIX MOATPYIMI C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



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

BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYJISPHYI0O H  MOJISIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBWia oOOpalieHus ¢
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: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JIEATeIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoandecTBo 4acoB JJIeKTPOHHbIE CIHCOK HTOTOBBIX Cnoco0 oneHKH
HanmenoBanme
Ne (undposbie) IVIAHUPYeEeMBbIX HUTOIOBBIX
pa3iesioB U TeM Kontpoububie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibH pe3yJbTaToB ¢ IJIAHUPYEMbIX
NPOrpamMMbI padoThI padoThbI
ble pecypchl yYKa3aHUEM ITANoB UX pe3yJabTaToB
(opmupoBanus
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
PackpsiBaTh cMbICT [IpakTnueckas
XHUMHUS — BaKHas .
OCHOBHBIX XUMHUYECKUX paboTa, yCTHBIN
o0nacTb Bubnurorexa .
MOHSTUHN: aTOM, MOJIEKyJla,  OIpOC,
€CTECTBO3HAHUS U [IOK .
1.1 = 5 2 XAMHUYECKHUH 3JIEMEHT, TECTUPOBAHUE
MPaKTUYECKOU https://m.edsoo.ru/
POCTOE BELIECTBO
NEATEeIbHOCTH 7f41837c p ’
CJI0KHOE BEIIEeCTBO,
YeloBeKa
CMECh.
YMeTh UCOoIb30BaTh YcTHbIl onpoc,
BubmoTeka XUMHUYECKYIO CHUMBOJIUKY TEPMUHOJIOTHYE
Bemecrtsa u .
IIOK JUISL COCTaBIIeHUsT (HOPMYIT CKUU JUKTaHT,
1.2 XHUMHAYECKHE 15 1 .
https://m.edsoo.ru/  BEIIECTB U YpaBHEHUH TECTUPOBAHUE
peariun 7f41837¢
14183/C XUMHUYECKUX
peaKuuid.
Hroro mo pazueny 20
Pa3nes 2. Baskneiimme npeacTaBuTe I HEOPraHUYECKUX BelIeCTB
Knaccudumnuponats TEPMHUHOJIOTUYE
bubnunoreka .
Bosnyx. Kucnopog. 1IOK XUMHYECKUE DJIEMEHTHI, CKUU JUKTaHT,

2.1

ITonsTue 00
OKCHIAX

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

HEOPraHU4ecKue
BEILIECTBA, XUMUUYECKHE
peakiuu (Mo Yuciy u

YCTHBIH OITpOC,
TECTUPOBAHUE
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COCTaBY y4aCTBYIOIIUX B
pEaKIiu BENIeCTB, 110
TermoBomy dhdexrty

2.2

2.3

Bonopoa. Ilonsitue
0 KHCJIOTax U COMIAX

Bopna. Pacteopsl.
IToustue 06
OCHOBaHUSIX

bubanoreka
[HOK
https://m.edsoo.ru/
7f41837c¢

bubanoreka
[HOK
https://m.edsoo.ru/
7f41837c

Knaccudunuposars
XUMHNYCCKUC DJICMCHTHI,
HEOPraHU4ecKue
BEIICCTBA,

XUMHYECKUE peakuuu (1o
YHCITy U COCTaBY
YYaCTBYIOIHUX B PEAKIIUH
BEILIECTB, 110 TEINIOBOMY

sbdexry)

Knaccudunuponatsb
XUMHUYECKHE JIEMEHTBI,
HEOpraHU4ecKue
BEIIECTBA, XUMHUECKHUE
peakuuu (1o Yuciay u
COCTaBy y4aCTBYIOIINX B
peakuuy BelecTB, Mo
TETIOBOMY P EKTy),
MIPOrHO3UPOBATh CBOMCTBA
BEILIECTB B

3aBHCUMOCTH OT UX
KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH TPOTEKAHUS
XUMAYECKHX
IIpEBpAIICHUN B
Pa3IMYHBIX YCIOBHIX

TEPMHUHOJIOTUYE
CKMH TUKTaHT,
YCTHBIH OITpOC,
TECTUPOBAHUE

TEPMHUHOJIOTHYEC
KWUM JUKTAHT,
YCTHBIH OITpOC,
TECTUPOBAHHUE,
npaKkTUYecKas
pabora



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

NPUMCHATH OCHOBHBIC
orncpanmuu MBICITATEIBHON
JCATCIIBHOCTH — aHAJIU3

TEPMUHOJIOTHYE
CKHMH IWKTaHT,
YCTHBIN OIPOC,

U CUHTE3, CPAaBHEHHUE, TECTUPOBAHUE,
000011IeHHE, MpaKTUYeCcKast
CUCTEMAaTHU3AIIHIO, paborta
Kiaccuukanuio,
Bubnuoreka BBIABJICHUC IPUYHUHHO-
OcHOBHBIE KJIacChl .
LHOK CJICACTBCHHEBIX CBA3CH —
2.4 HEOpPraHUYECKUX 11 .
N https://m.edsoo.ru/ 11 U3y4EHUS CBOUCTB
COEIMHEHU I
7f41837c BEIIECTB U XUMHYECKHUX
peakiuii, eCTECTBEHHO-
Hay4HbIE METO/bI
Mo3HaHUs: HabI0IeHHE,
HU3MEpEHHE,
MOJICIUPOBAHUE,
9KCIIEPUMEHT (peabHbIN U
MBICJIEHHBI )
Hroro no paszneny 30
Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudeckux iementon /1. U.
MenpaeseeBa. Ctpoenne aTtoMoB. XuMH4ecKasi CBsi3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbBIE
peakuuu
[lepuonnueckuit PackpsiBaTh cMbICT TEPMUHOJIOTHYE
3aKOH U [Tepuonuueckoro CKHH TNKTaHT,
bubnmnoreka .
[Tepuonnueckas OK 3akoHa /[. 1. MenzaeneeBa: = yCTHBIN OIPOC,
3.1 cucrema 7 1 JIEMOHCTPUPOBATH TECTHPOBAHUE,
ec https://m.edsoo0.ru/ OHIMAHIE CLLICHIE
XUMHUYECKUX TTOHUMAaHU IEHU
7f41837¢ 5 p
anemenTos JI. W. IIEPUOANYECKOU IIPaAKTUYECKUX
Menene-eBa. 3aBUCUMOCTH CBOMCTB 3a/1a4
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3.2

CrpoeHue aToma

XuMHu4ecKkas CBI3b.
OKHUCIIUTEIIHHO-
BOCCTAHOBHUTEJILHBIE
peaxknuu

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

XAMUYCCKHX DJICMECHTOB
OT UX IIOJIO)KEHHS B
[Tepuonuueckoit cucreme,
3aKOHOB COXpaHEHUS
MAacchl BEIIECTB,
IIOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO
yueHus, 3aKoHa ABOraapo

Breraucnars
OTHOCHUTEIbHYIO
MOJICKYJISIPHYIO U
MOJISIPHYIO MacChl
BEIIECTB, MACCOBYIO JOJTIO
XUMHYECKOI0 dJIEMEHTA 110
(dbopMyIie coeTuHeHus,
MacCOBYIO JIOJIO
BEILECTBA B PaCTBODPE,
MPOBOJIUTH PACUYETHI 11O
YPaBHEHUIO XUMUYECKON
peakiuy;

® IPUMEHSTH OCHOBHBIE
ONEpPALMH MBICTUTEIbHOU
JeSITENLHOCTH — aHaJIN3

U CUHTE3, CPAaBHEHHUE,
o0oOmenue,
CHCTEMAaTH3aIHIO,
KJIaccu(puKaIuio,
BBISIBIICHUE PUINHHO-
CJIEICTBEHHBIX

TCCTHUPOBAHUC,
peUICHUC
IMPAKTUYCCKUX
3aaa4
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CBA3EH — I U3Y4YCHUS
CBOMWCTB BEILIECTB U
XUMHUYECKHUX peaKIuii,
€CTECTBEHHO-HAyUHbIE
METOIbl TTO3HAHUS —
Ha0JII0/IeHNE, N3MEPEHHUE,
MO/ICIIUPOBAHUE,
9KCIIEPUMEHT (peaibHbIN
U MBICJICHHBIN)

bubnuoreka
Hroro no pazneny 15 HOK
https://m.edsoo.ru/
7f41837c¢
bubnuoreka
PeszepBHOE Bpems 3 HOK
https://m.edsoo.ru/
7f41837c
OBIIEE KOJIMYECTBO
YACOBIIO 68 4 5
ITPOT'PAMME
9 KJIACC
KoandecTBo 4acoB DJIeKTPOHHbIE Cnucok UtoroseIix Cnoco0 oneHkn
Ne Hammeropanue I (uu¢pposbie) IVIAHUPYEMbIX HUTOIOBbIX
) Pa3/IelioB 1 TeM KouTposibHple Pororirieckue
n/n Bcero padoThI o0pa3oBareJib pe3yJabTaToOB C YKa3aHUEM IUIAHUPYEMbIX
NPOrpamMMbl padoThI
HbI€e pecypchbl 3TanoB uX (POPMUPOBAHUS pe3yabTaToB

Paspnen 1. BemecTBo 1 XuMHYecKHe peaKIuM

11 [ToBTOpenue u

5 1

Bubmanoreka

PackpsiBath

CMBICH = Y CTHBIN Onpoc,
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yrioyOieHue
3HAaHUN OCHOBHBIX
pasaenoB Kypca 8
KJlacca

LHOK
https://m.edsoo0.r
u/7f41a636

Ilepuonnueckoro 3axkoHa /[I.
n. Meunpeneena u
JIEMOHCTPUPOBATH ero
MOHMMAaHUE: OIUChIBATh U
XapaKTepU30BaTh TAOIMYHYIO
bopmy [Tepuoanueckoit
CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB: paznuyaTh
MOHSATHUS «TJIaBHAS MOJrPYIIa
(A-rpynma)» u «mobo4Has
MoArpymmna (b-rpymma)»,
Masble U OOJIbLINE TEPUOBbI,
COOTHOCHTH 0003HAYCHHS,
KOTOpBIE UMEIOTCS B
NepUOANYECKON Tabnuie, C
YUCJIOBBIMU

XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XUMHUYECKUX
AIIEMEHTOB (COCTaB M 3apsij
a1pa, oOmree YHUCIIO
AIIEKTPOHOB U pacIpe/ieiieHUe
UX MO 3JEKTPOHHBIM CIOSM),
OOBSICHATD ob1mue
3aKOHOMEPHOCTH B
W3MEHCHUU CBOICTB
AJIEMEHTOB M UX COEJUHEHUM
B IIpe/esiax MaJlbIX MEPHOJIOB
W TJaBHBIX TMOATPYyNI C
Y4ETOM CTPOCHUS UX aTOMOB;

TEPMHUHOJIOTUYECKU I

JIMKTaHT,

TECTUPOBAHHUE,
mpoBepoyHas pabora

1.2

OCHOBHEBIE

bubmmoreka

PackpsIBaTh cMbICH

YcTHBI onpoc,
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3aKOHOMEPHOCTHU
XUMHYECKHAX
peakuuii

LHOK
https://m.edsoo0.r
u/7f41a636

OCHOBHBIX XHMHUYECKUX
MOHSATUH: TETJIOBOU 3P deKT
pEaKIMH, KaTau3aTop,
XHUMHUYECKOE paBHOBECHE,
oOpaTuMble 1 HEOOpaTUMBIE
pEaKIuu, OKUCITUTEIHLHO-
BOCCTAaHOBUTEIIbHBIE
pEaKIuu, OKUCITUTEb,
BOCCTAHOBUTEIb, OKUCIICHHE
¥ BOCCTaHOBJIEHUE, CKOPOCTh
XHUMUYECKOHN peaKIiuu,
MPUMEHSITh OCHOBHBIC
oIepaluy MbICIIUTEIILHOU
NESITeTIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHUE,
o0oO1ienue,
CHCTEMaTH3AIIHIO,
BBISIBJICHHE TTPUYNHHO-
CJIE/ICTBEHHBIX CBSI3EH

TEPMHUHOJIOTUYECKU I

JIMKTaHT,

TECTUPOBAHHUE,
mpoBepoyHas pabora

13

DNEeKTpoIUTHUYECKA
S TUCCOLIAITHS.
XuMHUYECKHUe
peaxiuu B
pacTBopax

bubnuoreka
HOK
https://m.edsoo.r
u/7f41a636

PackpsIBaTh cMbICHT
OCHOBHBIX XUMHUYECKUX
MOHSATUI: PacTBOD,
AJIEKTPOJIUTHI,
HEDJIEKTPOJINTHI,
ANEKTPOJINTUYECKAS
JUCCOLIMALUs, PEAKIIUU
HOHHOr0 OOMEHa,
BBIJIETISITH CYIIIECTBEHHbIE
MPU3HAKK HA3BAHHBIX
MOHSTHI; UJUTFOCTPUPOBATH

YcTHBIH onpoc,
TEPMHUHOJIOTUYECKU I
JUKTaHT,
TECTUPOBAHUE,
IIPOBEPOYHAs
paboTa, KOHTpOJIbHAs
pabota
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Uroro no pazneny 17

Paznen 2. Hemeraslibl M UX COCIUHEHUSA

B3aMMOCBSI3b XUMHUYECKUX
MOHSTHIA; TPUMEHSATH
OCHOBHbIE XUMUYECKHE
MOHSTHS IIPH OMTUCAHUU
CBOMCTB BEILIECTB U
ocobeHHoCTEH UX
[IPEBPALLCHUI; ONIPEIEIIATh
BaJICHTHOCTH M CTEIICHb
OKHCJICHHS JICMEHTOB B
OMHAPHBIX COCIMHCHHMSIX;
BUJIbI XUMHYECKOH CBSI3H B
HEOPraHUYECKUX
coenuHeHUsX (1o popmyre
BEIIECTBA); XapaKTep Cpebl
BOJIHBIX PACTBOPOB
HEOPTaHWYECKUX BEIICCTB,
3apsan noHa (mo dhopmyse
BEIIIECTBA); UCIIOJIh30BATh
XUMHUYECKYIO CUMBOIIUKY
JUTSL COCTaBIIeHUS (HOpMYIT
BEIIIECTB U YpaBHEHUN
XUMHUYECKUX PEaKIUN U T. ]|

O61mas
21 XapaKTePUCTHKA

XUMHUNYCCKUX
3reMeHTOB VIIA-

Bubmnunoreka
LHOK
https://m.edsoo.r
u/7f41a636

XapaKTepu30BaTh (OMUCHIBATD)
obume u crneuuduueckue
XUMUYECKHE CBOIICTBa
MPOCTHIX u CIIO’KHBIX

YceTHBIM onpoc,
TEPMHUHOJIOTUYECKU I
JIUKTAHT,
TECTUPOBAHUE,
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rpynisl. ['agorenst

O061as
XapaKTePUCTHKA Bubnuoreka
XUMHYECKUX HOK
2.2
siieMeHTOB VIA- https://m.edsoo.r
rpynmsl. Cepa u e€ u/7f41a636
COEIMHEHUS
O61mmas
XapaKTePUCTHKA
bubmanoreka
XAMHYECKHAX OK
2.3 351eMeHTOB VA- 1
https://m.edsoo.r
TPYIIEL A3OT, u/7f41a636
dochop n ux
COEIMHEHHUS
O6mmas Bubnuoreka
2.4 XapaKTepUCTHKA HOK
XUMHUYECKUX https://m.edsoo.r

BEIIECTB, MOJTBEPK 1A
OIMcaHue MpUMepamMu
MOJIEKYJIPHBIX ¥ HMOHHBIX
YpPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUIL;

COCTaBJISTh YpaBHEHUSA
ANEKTPOJIUTUYECKON
JIUCCOLIMALAN KHUCJIOT,
IIeIoYei U COJICH, IIOJIHBIC U
COKpani€HHbIe yYpaBHEHUSA
peakiuii MOHHOTO OOMeHa,
YpaBHEHUS peakuuid,
MOJATBEPK AKX

CYIIECTBOBAaHHE I'CHETUYECKOM
CBSI3M MEXIY BEIICCTBAMHU
Pa3IMYHBIX KIIACCOB;
packpbIBaTh CYILIHOCTh
OKHUCJIUTETHHO-
BOCCTAaHOBUTENBHBIX pEaKIUn
MOCPEJICTBOM  COCTaBIJICHUS
AJIEKTPOHHOTO ©OajlaHca 3TUX

peaxuuii;

IIPOTHO3UPOBATH CBOMCTBA
BEILECTB B 3aBUCUMOCTH OT UX
CTPOCHHS, BO3MOKHOCTH
[IPOTEKAHUs XUMHYECKHUX
IIPEBPAICHUII B Pa3IU4HBIX
YCIIOBUSIX,

BBIYHCIIATH OTHOCHUTCIIBHYIO
MOJICKYJIIPHYIO U MOJIAPHYIO
MacCCbl BCIICCTB, MACCOBYIO

IPOBEpPOYHAs
paboTa, KOHTpOJIbHAS
pabora,
paKkTU4YecKast
pabora

YcrHblii onpoc,
TEPMUHOJIOTHUECKU I
JIMKTAHT,
TECTHUPOBAHUE,
IPOBEPOYHAs
paboTa, KOHTpOJIbHAs
pabora,
NpaKTUYecKas
pabora

YcTHBIH onpoc,
TEPMHHOJIOTUYECKU I
JIUKTaHT,
TECTUPOBAHUE,
IIPOBEPOYHAs
pa0oTa, KOHTpOJIbHAs
pa0ora,
MpaKTUYECKast
pabora

YcTHBIN ompoc,
TEPMUHOJIOTUYECKUN
JOVKTAaHT,



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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anemeHToB |VA-
rpymnmnsl. YTiaepoa u
KpPEMHUI U UX
COEIMHEHUS

u/7f41a636

JIOJIF0 XUMHUYECKOI'O 3JIEMEHTA
no Qopmyne coeaUHEHUs,
MacCOBYIO JIOJIF0 BELIECTBA B
pacTBOpe, NPOBOJUTH PACUYETHI
[0 YPaBHEHUIO XHMHUYECKOU

peaKkuu;
MPOBOJUTH peaKkuuu,
MOATBEPKIAIOIINE

Ka4eCTBEHHBIM COCTaB
Pa3IMYHBIX BEIIIECTB:
pacro3HaBaTh OITBITHBIM

nyréM  xjiopun-, Opomuni-,
nonua-, kapbonar-, docdar-,
CHJTUKAT-, cynbpdar-,
TUJPOKCUI-UOHBI,  KaTHOHBI
aMMOHHUS TIPUCYTCTBYIOILIHE B

BOJTHBIX pacTBopax
HEOPraHUYECKHUX BEIECTB;

co0u01aTh paBuiIa
M0JIb30BaHHS XUMHYECKON

nocyaod U J1abopaTOpHBIM
obopymoBaHueM, a  TakKke

IIpaBuJIa oOparieHus C
BELIECTBAMH B COOTBETCTBHH C
MHCTPYKUUSAMU 1o

BBINOJIHEHUIO  JTaOOPaTOPHBIX
XMMUYECKUX  OIBITOB IO
MOJIYUEHUI0O U COOMpaHUIO
ra3000pa3HBIX BEUIECTB

IPUMEHSTh OCHOBHbIE
orepanuu MBICITUTEIbHOM

TECTUPOBaHUE,
POBEPOYHAs
pabota, KOHTpOJIbHAS
pabora,
NpaKkTUYeCcKast
pabota



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

HNCATCIIBHOCTU — aHAJIu3 U
CHHTE3, CpaBHEHHUE,
0000111eHME,
CUCTEMAaTHU3allu0, BBIABICHUC
HpI/I‘-II/IHHO-CJICI[CTBeHHbIX

CBsIZeM — Uil W3Y4YEHHS
CBOHCTB BEIIIECTB u
XUMHYECKUX peaKuuid,
€CTECTBEHHO-HAyUYHbIE
METOJIBI IMO3HAHUSA -
HaOIIOIEHNE, U3MepeHue,
MOJCIIUPOBAHUE,

OKCIIEPUMEHT (peasIbHBIA U
MBICJICHHBIN ).

Hroro mo paszneny 25

Pazgen 3. MeTa/uibl M HX COeTUHEHU S

3.1

3.2

OO01ue cBoiicTBa

4
METAJUIOB
Baxxueiinmne
METaJUIBI U UX 16
COEUHEHUS

bubnuoreka
HOK
https://m.edsoo.r
u/7f41a636

bubmmoreka
HOK
https://m.edsoo.r

XapaKTepu30BaTh (OMUCHIBATD)
obume u  crneuuduueckue

XUMHUYECKHE CBOIICTBa
IIPOCTBIX u CIIO’KHBIX
BELIECTB, MOATBEPIK1ast
ONKCaHNE npuMepamu

MOJIEKYJIADHBIX U WOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKLNN;

COCTaBIIATh YpaBHEHUS
JIIEKTPOJIUTUYECKON
Jucconuanuu KHCJIOT,

[enodei U CoJIeH, ITOJIHBIC U
COKpAILEHHBIE ypaBHEHUSA

YcTHBIH onpoc,
TEPMHUHOJIOTUYECKU I
JIUKTaHT,
TECTUPOBAHUE,
IIPOBEpPOYHAs
pa0oTa, KOHTpOJIbHAs
pa0ora,
MpaKTH4ecKast
pabora

YcTHBIN ompoc,
TEPMUHOJIOTUYECKUN
JOVKTAaHT,



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

u/7f41a636

peakiuii MOHHOTO OOMEHa,
ypaBHEHUSA peaKuuid,
MOJTBEPIKIAF0IITUX
CYILIECTBOBaHUE F€HETUYECKOM
CBSI3M MEXIYy BeleCTBaMHU
Pa3IMYHBIX KJIACCOB;
pacKkpbIBaTh CYIIHOCTb
OKHCJIUTEILHO-
BOCCTAHOBUTEIIbHBIX PEAKLUM
MOCPECTBOM COCTaBJICHUS
AJICKTPOHHOr0 OajlaHca 3THUX

peaKkuuii;

[IPOrHO3UPOBATH CBOMCTBA
BEILECTB B 3aBUCUMOCTH OT UX
CTPOEHUS, BO3MOKHOCTH
IIPOTEKAHUs XUMHYECKHUX
MPEBPALICHUN B PA3JIUYHBIX
YCIIOBUSIX;

BBIUUCIIATE  OTHOCHTEJIBHYIO
MOJICKYJISIPHYIO M MOJISIPHYIO
Macchl BEIIECTB, MAacCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTA
no Qopmyne coenUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, NPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKOU

peaxiuu;
MIPOBOJIUTH peakIum,
MTOATBEPKIAIOIINC

KayeCTBEHHBIN COCTaB

Ppa3InIHbIX BCIICCTB:

TECTUPOBaHUE,
POBEPOYHAs
pabota, KOHTpOJIbHAS
pabora,
NpaKkTUYeCcKast
pabota



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

pacmo3HaBaTh OTIBITHBIM
nyréM  xjopua-, Opomuj-,
noaua-, kapbonar-, docdar-,
CHJINKAT-, cynbdar-,
THJIPOKCU/I-UOHBI,  KaTHOHBI
aMMOHHSI HMOHBI HW3YyYEHHBIX
METaJUIOB, TPUCYTCTBYIOIIHUE
B BOJIHBIX pacTBopax
HEOPTaHUYECKUX BEIIICCTB
MPUCYTCTBYIONIUE B BOJHBIX
pacTBopax  HEOPraHMYECKHX
BCIIICCTB;

c00JII0/1aTh npaBuia
MOJIb30BAHUS XUMHYECKOH
nocynoi u  J1aboOpaTOpPHBIM
obopymoBaHHEM, a  TaKXe

IpaBuIIa oOpaiteHus C
BEIIIECTBAMH B COOTBETCTBHUU C
MHCTPYKLHUSAMHU o

BBITIOJIHCHUIO  JTAOOPATOPHBIX
XUMUYECKHX  OMNBITOB  TIO
MOJIYYEHUI0O U COOHMpPaHUIO
ra3000pa3HbIX BEIECTB
MIPUMEHSATHh OCHOBHBIE
Onepalny MbICIIUTEIIBHON
JIEATEIbHOCTH — aHAJIU3 U
CHUHTE3, CPAaBHEHUE,
0000111eHHE,
CHUCTEMAaTHU3aIUIO0, BBISIBIICHUE
MPUYUHHO-CIIEACTBEHHBIX
CBSI3€M — JJ1s1 U3yUYEHUs




CBOMCTB BEIIIECCTB U
XUMHUYECKUX PEaKINH,
€CTECTBEHHO-HAy4YHbIE
METObI TO3HAHUS —
HaOII0IeHNE, U3MEpPEHHUE,

MOJCIIUPOBAHUE,
AKCIIEPUMEHT (peabHbIl U
MBICJICHHBIN).

Utoro no pazneny 20

Pasnen 4. Xumus u okpykaionias cpeaa
WnmoctpupoBaTh
B3aMMOCBS3b OCHOBHBIX

4.1

BemecTtBa n
MaTepuabl B
JKA3HU YeTOBEKa

bubnuoreka
HOK
https://m.edsoo.r
u/7f41a636

XUMUYECKUX  TOHATHUA U
MPUMEHATHh ATU TOHATUS TIPU
ONMHCAHUU BEIIECTB M UX
MPEBPAILICHUH;

WCIIOJIB30BaTh ~ XUMHUYECKYIO
CHMBOJIUKY JJII COCTaBJICHUS

dbopmyn BEIIIECTB u
ypaBHEHHA XUMHYECKHX
peaxkumii;

IIpuMeHATH OCHOBHBIE
ONEPALMH MBICTUTEIBHOU
JIeSITeIIbHOCTH — aHaJIu3 U
CUHTE3, CPAaBHEHHE,
0000111eHHE,
CHCTEMAaTU3allMIO, BEIIBJICHUE
MPUIMHHO-CIIEJCTBEHHBIX
CBSI3€M — JIJI U3YYECHUS



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

CBOMCTB BEIIECCTB U
XUMHUYECKUX PEaKINH,
€CTECTBEHHO-HAy4YHbIE
METObI ITO3HAHUS —
HaOII0IeHNE, U3MEPEHUE,

MOJCIIUPOBAHUE,
AKCIIEPUMEHT (peaibHbIN U
MBICJICHHBIN).
Utoro no pazneny 3
bubmmoreka
PesepBHOE Bpems 3 HOK
https://m.edsoo.r
u/7f41a636
OBHIEE KOJIMYECTBO
YACOBIIO 68 4 7
I[TPO'PAMME
IHOYPOYHOE IINTIAHUPOBAHHE
8 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poiae XuMuu B :KU3HU 1 bu6mmorexa [IOK
yejoBeKka. Teja u BelmecTBa https://m.edsoo.ru/ff0d210c
2 IlonsTre 0 MeTO/1aX MO3HAHUS B XUMHUU 1 bu6mmoreka [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c

[Tpaktuyeckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOPUU U IPUEMBI

https://m.edsoo.ru/ff0d227e

bubmuoreka [JOK

3
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 Yuctele BemecTBa 1 cMecH. CriocoObl bubmuoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota No 2

5 «Paznenenue cmecelt (Ha mpumepe bubmmorexa [JOK

A . puMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU ITOBapEHHOW COJIN)»
6 ATOMBI U MOJICKYJIBI bubmorexa LHOK
y https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHUE AIIEMEHThI. 3HAKU bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOXKHBIC BEIIECTBA bubmorexa LHOK

p H https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmmorexa [JOK

YVIPHOE Y1 https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuueckas popmyna. BaireHTHOCTD bubmmorexa LIOK

pNHE. https://m.edsoo.ru/ffod2eae
aTOMOB XMMHYECKUX JICMCHTOB

11 OTHOCHUTENbHAs aTOMHAs Macca. bubnuoteka [JOK
OTHOCHUTENBbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 107151 XUMAYECKOTO bu6mmorexa [IOK
JJIEMEHTA B COeJUHEHUN https://m.edsoo.ru/ff0d350c

13 KomuuectBo BemectBa. Moib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230

14 dOu3ndecKkue 1 XUMUYCCKHE SBIICHUS. bu6mmoreka [JOK



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2eae
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XuMuueckas peakuus

https://m.edsoo.ru/ff0d37fa

[Ipu3Haku U ycioBUs IPOTEKAHUS bubnunoreka [HOK
15 .
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnmoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo0.ru/ff0d3b88
Brrancnenus Komm4ecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMHUYECKUX bubmorexa OK
B i yp https://m.edsoo.ru/ff0d5708
peakmuit
Krnaccudukanus XuMHYECKAX PeaKIui
18 (coe I/IHq;HI/IﬂH a3JI0KCHUS e bubmmorexa LIOK
a P . https://m.eds00.ru/ff0d3f34
3aMeIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBbIii-
19 sHnuKiIoneauct. O6o0IeHNE 1 bubmorexa LHOK
) et " https://m.eds00.ru/ff0d40c4
CUCTeMAaTH3aIVsl 3HAHUH
20 KonTponbnas padota Nel mo teme bubnuorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
Boznyx — cmecsk razos. Cocrtas
21 Bo3ayxa. Kuciopon — diieMeHT u bubmmorexa LHOK
yxa. P https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
pOa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CriocoOslI MoTy4eHus KHCI0poia B
23 nabopaToOpuH iqn OMBII_HJ'ICHI;{;::TI/I bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoaa
TernoBoi 3(pPEeKT XUMUYECKOU
b bu6mmoreka [IOK
24 peaxkuuu, MOHATUE O

TCPMOXUMHUYCCKOM YPAaBHCHHHU, 5K30- U

https://m.edsoo.ru/ff0d4790
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OHAOTCPMHUYCCKUX PCAKIHUAX

TomuBo (HedTh, yroib U METaH).

o5 3 6 bu6mmoreka [IOK
ATPASHCHIE BOS/yXd, CHOCODH €ro https://m.edsoo.ru/ff0d4c4a

MpeAOTBPAILCHUS
IT e 6ota Ne 3 eMe

e IEI)aKTI/I‘I cKast pa60Ta : 0 TeM Bu6morexa LIOK
«cromyeme i COuI/IpaHI/I KHCHOpOnd, https://m.edsoo.ru/ff0d4ae2
M3y4YEeHHUE €ro CBOHCTBY

97 Bomopon — anemeHT u nmpocToe bubmuoreka [JOK
BeliecTBO. HaxoxkaeHnue B npupo/ie https://m.edsoo.ru/ff0d4ddo

28 du3nvecKue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo

29 N bubmuorexa [JOK

OIIFTHE © ICHETOTAX 1 COIBIX https://m.edso0.ru/ffod50d2

30 CrniocoOsl MostydeHus BOAOPOIa B bubnnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
IT 6ota Ne 4

" I?IaKTI/I‘leCKa}I pa60Ta 10 TEME Bu6morexa [JOK
«CIOAyAeHAC B COVHp AHHe BOAOPOAa, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY

32 MounsipHblii 00BEM ra3oB. 3aKOH bubnnorexka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
B 0BEMa, KOJIMYECTBa

. BIYUCIICHUS 00BEMA, KOJTMYECTB Bu6miorexa IOK
petiectba rasa fo ero HgBeCTHO_I_wy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
B O0BEMOB ra3oB IO

y BIYHUCIICHUS O ’beMH srsosne BuGmorexa LIOK
ypa]::'.HeHI/IIO Peaiiut . OCHOBE 5aK0 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH T'a30B

35 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK

BOAbI

https://m.edsoo.ru/ff0d587a
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CocraB ocHoBauuii. [Tonarue 00

bubmuorexa [JOK

36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopurens. HacbieHHbie
37 u HiHaCLlpeHHHE aCTBOPBI MLL:lCCOBaSI bubmmorexa [JOK
B P PEL https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTrueckas padota Ne 5 mo Teme
«IIpuroroBiieHre pacTBOPOB C bubnnoreka [HOK
38 . . .
ONpeAcIEHHON MacCOBOU JT0IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas pabota No2 mo teme bubnuorexa [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KIacCUPUKALINS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIaccu(UKaIIHs, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHYECKUE CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenaue): HOMEHKIIaTypa,
46 CHOCOéBII) Hji)n )GHI/ISI XI/IMI/I‘-IZ(IZKI/IC bubmmorexa [OK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
47 [IpakTuueckas pabora Ne 6. Pemenue bubnnorexa [JOK
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AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COCTUHEHUN )

https://m.edsoo.ru/00ad9b7c

48 I'enernueckas cBsi3bp MEKy KllacCaMu bubnnoreka HOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o001IeHre U CHCTeMAaTU3alus 3HAHUN
B t https://m.edso00.ru/00ad9ch2
KontponbHas padota Ne3 no teme
50 "OCHOBHBIC KJIaCChl HEOPTAHUUECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHUYECKUX AIeMeHTOB. [loHaTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
IpyMax CXOIHBIX 3JICMCHTOB
[Tepnoanueckuii 3aKOH 1
52 [Tepuoanueckas cucTeMa XMMHUYECKUX bubmorexa LHOK
pHoL https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 [Tepuoapl, rpynibl, HOATPYIIIBI bubmorexa HOK
PHOZEL, TPYHIBL TOMPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuoteka [JOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
. bubmuorexa [JOK
55 aToMoB 35ieMeHTOB [lepnoauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menneneena
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTa TI0 €0 MOJIO0KEHUIO B bubnmnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
57 3nauenue llepnonnueckoro 3akoHa 1y bub6nuorexa [IOK



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

pa3BuTUA HayKu U npaktuku. /. 1.
MenaeneeB — y4€HbIN, IEAror u
rpak1aHuH

https://m.edsoo.ru/00ada96e

PesepBHeIit ypok. O000ICHHE 1

bubmuoreka [JOK

58 i/
CHCTeMaTP?aHM SHAHHIH https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KontponbHas padota Ne4 o reme
59 «Ctpoenue atoma. XUMHUYECKas CBS3b) bubmorexa LHOK
P y ' https://m.eds00.ru/00adb486
/ Becepoccuiickast mpoBepodHas paboTa
60 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XAMHYECKHUX DJIECMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 14
OFHAI XHMHHCCRAT CBASD https://m.edsoo.ru/00adac34
62 KoBasieHTHas monsipHast XuMU4ecKas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonsipHas XUMUYECKAst bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
4
6 Creners okHCieHus https://m.edsoo.ru/00adae28
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
66 OKucnauTenyu U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
PeszepBHbIil ypok. O6001ICHIE 1
P P ?l bubnmoreka [JOK
67 CUCTEMaTHU3aIUs 3HAHUH 110 TEME
https://m.edsoo.ru/00ad9ch2
«CtpoeHue atoma. XUMHYECKas CBA3b)
68 PezepBHblit ypok. O0o00111€HNE U bubmmoreka [IOK

cHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoanueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnunoreka HOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

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

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

4 Bupl XUMHUYECKON CBSA3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme

5 «[ToBTOpEHUE U yrirydiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 bubnnoreka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKON

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

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

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



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

XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a TUHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIIUi buGnnorexa LIOK
yp peaxi https://m.eds00.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUI bubnmorexa LOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
bu6mmorexa [IOK
14 II 7
OHATHE O THIPOJHZE COJICH https://m.edsoo.ru/00add9d4
O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
15 B
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrponsHas padora Ne2 o teme
17 «SJIeIl:T OJ'II/ITIf‘leCKa}I UCCOLAAINA bubmmorexa LHOK
p g HHAATH. https://m.edsoo.ru/00addec0
XVUMUYECKUE PEaKIUU B PACTBOPAX)»
OO0mas XxapakTepucTHUKa rajJoreHoOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CossiHast KUCIIOTa, bubnnorexa [JOK



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

XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,
MIPUMEHEHUE

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

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «ITonyueHuie COJITHON KUCIIOTHI,
yi . . https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKIIUNA, €CJI OQUH U3 Bubmaorexa ITOK
p ’ https://m.edso0o.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepsl U €€ cCOeTMHEHUI bubnuorexa [JOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnmnoreka [JOK
¢du3nvecKkrue 1 XUMHYECKHE CBOWCTBA https://m.eds00.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 du3nyeckre 1 XMMUYECKHE CBOMCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHEHUE
XYUMHYECKUE peaKkilui, JexKalinue B
OCHOBE ITPOMBILIIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIIeH cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoil oM BBIXOJ1a bu6mmorexa [IOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKA dJICMCHTOB bubmmoreka [JOK



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

VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmmorexa [JOK
O https://m.edso0.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydyenne aMMuaKa, U3y4eHHUE €ro bubmmorexa [JOK
. i Stk https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHunii. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH Cpeibl
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

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

p L https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuoteka [JOK
3arpsi3HeHue NPUPOJHON CpeIb https://m.edsoo.ru/00adfc20
docharamu
Yruepon, paciipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

p ? He https://m.edso0o.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XMMHYECKHE CBOMCTBA.

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



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

DKoJ0ru4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOoM yrieposa (1V)

37 VYronpHas KUCIoTa U €€ COu bubmorexa OK
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme

38 "TTosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauectBennas peaxuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaibHBIC TOHATHSA 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemnwuii u ero coenuuenus bubnmorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HeMeTaIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METAJINYECKask KpUCTAIUTMYECKAsT https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIJIOB
XHMHUYECKHE CBOIICTBA METAJIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O061me crnocoObl MoTy4eHHs
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XMMHUYECKUX PEAKIMI bubnnorexa LIOK
yp PCAKIIH, https://m.edso00.ru/00ae1156
€CJIM OJTMH U3 PEeareHTOB COJIEPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47
Llenouneie meTanbi https://m.edsoo.ru/00ael14b2
48 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coeTuHEHUA KAJIbLIUS bubmorexa LIOK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHU3AIU
3HAHUU
59 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHHUs https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOOEI €€ bubmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A %
TTEOMUIHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBONCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, TMIPOKCHU/IBI U COJIHU JKEJIE3a

bubmuorexa [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnunoreka HOK
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COAEPXKUT IpuMecH. Beruucienus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0Ja IPOAYKTa
peaxiun
61 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «Baxueimme MeTaubl 1 UX
COEZMHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso0.ru/00ae4270
65 Ponbs xumMuu B pelieHun bubnnoreka [JOK
HKOJIOTHUECKUX MPOoOIIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PesepBublit ypok. O0o0mIeHNE U bub6nuorexa [IOK



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

CUCTEMAaTHU3al U 3HaAaHUN

https://m.edsoo.ru/00adb33c
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PesepBHbIil ypok. O0001ICHHE 1
crucTemMaTu3auurs 3HaHU
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HBIG XUMHWYCCKUC ITOHATHS)

11

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSATHUH: arowm,
MOJIEKYyJIa, XUMHYECKUI 3JEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJIIPDHAs Macca, MaccoBas [0S XMMUYECKOIO
3JIEMEHTa B COEJUHEHUHU, MOJSPHBIH 00BEM, XMMHUYECKas peakuus,
KJacCU(pUKalMsig  peakUHil:  peakuud  COEAMHEHHUS,  pPEaKIHH
pa3iOKEHUs,, pEaKUMU 3aMeLIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKLHUU, TEIIoBOW 3¢ (EeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MHOHATHU U

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIOJIb30BAaTh XUMHNYCCKYIO CHUMBOJIMKY JIA COCTABJICHUA q)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoranpo

1.5

1.6

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHECHUAX

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBYy

YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TETIOBOMY 3P GEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIUHCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyre

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

NPUMEHATh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAaHUE,  OKCIEPHUMEHT  (peajbHBIdA |
MBICJICHHBIN )

[To Teme: «BakHeiime npeacTaBUTEIN HEOPIraHUIECKUX BEIIECTBY

pacCKpeiBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHX MMOHSTHM: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1o Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHNM4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBATH) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAAs ONUCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKINAN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
71ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 11O
pAaclO3HABAHUIO PACTBOPOB IIEJIOYEH U KHUCJIOT C IOMOIIBIO
WHIUKATOPOB (JakMmyc, (eHondTaner, METUIOPAHXK U IPYTHE)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peakinu

ITo Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHToB J[. M. MenpaeneeBa. CtpoeHne aTOMOB.
Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUM
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSATUN: SIpO aTroma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,

XUMHUYCCKasd CBA3b, IIOJIApHAss W HCIOJIApHAasd KOBAJICHTHAA CBA3b,




3.2

3.3

ANEKTPOOTPULATEIBHOCTh, HOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTENeHb OKUCIICHUS

KJIAaCCU(UIIUPOBATH XUMUYECKUE IIIEMEHTHI

OMKCHIBATh U XapakTepu3oBaTh TabnuuHyro (Gopmy [lepuoanueckoit
CHUCTEMbl XHMHYECKUX JJIEMEHTOB: pa3jIMyaTh TIOHATHUS «TJIaBHAs

noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIIIHE) Cpuoabl

3.4

3.5

packpsiBaTh cMbica Ilepuoanueckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT MUX IIOJIOXKCHHSA B HepHOI[I/I‘ICCKOﬁ

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos  JM.
MenzeneeBay C YHUCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsaa  s1pa, oOluee Yucio

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KIIACC

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCIUHCHHUAX

ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOBaJ'IeHTHaSI u I/IOHHaﬂ) B

HCOPTaHNUYCCKUX COCAUHCHUAX

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBO U XUMHUYECKas peakuusa»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMTHI, AIIEKTPOJUTHYECKAs JUCCOIHAIIMS,
peaKkIMy MOHHOrOo OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCJIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMmpOTepHOCTh,  XMMHUYECKas  CBs3b  (KOB&JIEGHTHas, HWOHHaf,

MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUYECKON peakiuu

1.2

1.3

14

WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX HOHATUH H
HIPUMEHSATh 3TH MOHATHUS IIPU ONUCAHNY BELECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUU
MOHHOr0 0OMeHa

pacCKpeiBaTb CYHIHOCTH OKHCIIMTCIBHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU peaKkiuu

IIo Temam: «HemeTamnsl M uX coeguHEHUS» U «MeTaaiabl U HUX

COCAUHCHUA

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIJIOKHBIX BELIECTB, MOJTBEpPXk/Jas ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH IO BBIIOJIHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO

ra3o00pa3HbIX BEILECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

OPOBOJUTHh pEaKIUM, MOATBEPKJIAIOIINEe KadeCTBEHHBIH COCTaB
Pa3NIMYHBIX BEMIECTB: pPACIO3HABATH ONBITHBIM MyTEM XJIOPHU-,
Opomuza, wuomupa, Kkapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIME B BOJHBIX PaCTBOpax HEOPraHUUECKUX BEILIECTB
ITo Teme: «XUMHSI U OKpY:KArOIIAsl CPENA»

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX  XUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

MIPUMCHATE OCHOBHEBIC OIICpanuu MBICIIUTEITbHOMN JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBS3€H — IS HM3Yy4eHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘IHBIC
METO/BI IO3HAHHSA — HAOIIOJACHHWE, H3MEPEHHE, MOJEIHMpPOBAaHNUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Ipenver xumuu. Ponp XuUMuM B JKU3HHM uYeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ArperaTHoe COCTOSTHUE

BC€IICCTB

IlonsTHE O MeTOdax MO3HAHUSA B XMMUM. UHCTHIEC BEIIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

1.3

1.4

ATOMBI © MOJICKYIJIBI. Xumuueckue d1eMeHThbl. CHMBOJBI  XUMHYECKHX

JJICMCHTOB. HpOCTbIe K CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG Y4CHHUC

XuMuueckas (I)OpMy.]'Ia. BanieHTHOCTE ATOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTenbHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHYECKOTO DJIEMEHTa

B COCIMHCHUH

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemiectBa. Pacuy€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

dusnueckue U XMMUYECKUE ABJIICHHUSA. XUMHUYECKAs PEaKUus U €€ MPU3HAKHU.
3aKOH COXpPaHEHHUs Macchl BEUIECTB. XUMHUUecKe ypaBHeHus. Knaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

XUMHUUYECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C paBUIaMU
pabotel B naboparopuu u TpuéMamMu oOpaimieHuss ¢ J1abopaTOpPHBIM
00OpyJIOBaHUEM, HU3YyUYE€HHE U OINUCaHHE (HU3UUECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIECTB, HaOmoJeHne (u3ndecknx (IJIaBIieHHE BOCKa,
TasHHUE JIbJIa, paCTUpPaHUE caxapa B CTYNKE, KMUIIEHUE U KOHJAEHCAIUs BOJBI) U
XUMHYECKHX  (TOpeHHe CBeYd, [MpOKAJIMBAaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBUE MeNa C KHUCJIOTOW) SBJICHUHM, HAONIONEHHWE M ONHCAHUE
NPU3HAKOB TPOTEKaHWS XHMHUYECKHX peakuui (pa3jiokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTHI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMoJIEHCTBUE XKelle3a C pacCTBOPOM

conu meu(ll), n3yuenue cnocoOoB pazencHus: cMeceil (C TOMOIIbI0 MarHUTa,




2.1

2.2

2.3

¢wibTpoBaHMEe, BBHIAPUBAHHE, IUCTHIUIALUSA, Xpomartorpadus), HpoBereHUE
OYHCTKH TTOBApEHHOW COJIM, HAOJIOICHHE M OTIMCAHNE PE3YIIbTAaTOB IPOBEACHHUS
OIIBITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JAaHUE MOJeEINeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baknelue npecTaBUTeNId HEOPTaHMYECKUX BEIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHue Kuciaopoja B Hpupoje, (GU3NYeCKHe M XUMHUYSCKUE
cBorictBa (peakumu ropeHus). Oxcunbl. [Ipumenenue kuciopoga. CrocoObl
NOJYYEeHUsI KHUCIOpoJa B JIAOOpaTOPUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — auioTpornHas MoaupuKalus KUCIopoia

TennoBoit 3 hekT XUMUIECKON peaKuu, TEPMOXHUMHUUYECKHE YPaBHEHHUS, IK30-
¥ DHJIO0TEPMUYECKHE peakny. TOIMBO: Yyroib U MeTaH. 3arpsi3HEHUE BO3yXa,
yCHUJIEHUE MapHUKOBOTO 3(peKTa, pa3pylieHne 030HOBOTO CIIOS

Bonopon — anemenT u mpocroe BemiectBo. HaxokaeHue Bomopona B MPUPOJE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! 1 conn

2.4

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTeinb. PacTBOpEL
HacplleHHbIe 1 HEHACBILIECHHBIE PAaCTBOPBI. PacTBOPUMOCTE BEIECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE M B KU3HM 4denoBeka. Kpyrosopor
BOABI B TIpuUpoJe. 3arps3HEHHe NpHUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coenuHeHnidt. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHCIOTHbIE, amMQoTepHble) U
HeconeoOpasyronie. HoMmenknarypa oxcuaoB. Pusnyeckue U XUMHYECKUE

CBOICTBa OKCHAOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucnor. dusmnueckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekerosa.
[Tomyuenue kucinor

Comu. Homenknartypa coneil. @usznueckre M XMMHUYECKHE CBOWCTBA COJIEH.

[Tonyuenue coneit




2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ
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3.1

3.2

3.3

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpHKaHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHue, paclo3HaBaHUE U H3y4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M IIPEKpallleHUs] ropeHus (1moxapa), 03HaKOMIICHHE C
o0pa3llaMu OKCHJOB U OIMCaHME WX CBOWCTB, TOIy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (rOpeHHe), B3auMOeicTBUE
Boziopoaa ¢ okcugom Meau(ll) (Bo3MOXKHO HCTIOIB30BaHUE BUICOMATEPUATIOB),
HaOrofieHne oO0pa3lioB  BEIIECTB KOJMYECTBOM 1 MoOjb, HCCIIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIAEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEWCTBHE BOJbl C MeTa/IaMu (HaTpUEM U KajbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIPENEIEHUE pPacTBOPOB
KUCJIOT W IIEJOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOAECHUE W3MEHEHUs
OKpPacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMojieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KUCIOTBI, KUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, I10JIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHNE OJHOIO0 MeETaula JpYyTMM M3 pacTBopa COJIM, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHeimme Kiacchl HEOPraHMYECKHX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cucteMma XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKKA KIAaCCU(PUKAIMU XHUMUYECKUX »dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEIOYHBbIE W MIEIOYHO3EMETIbHbIE METalIbl,
rajJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT amdOoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX 31eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoit cucrtembl XuMuueckux adnemeHTtoB [[.M. MeHnneneesa.
Ilepuonpr u rpynmsl. PU3NYECKHI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpymuiibl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H30TO0IEI. 3J'ICKTpOHLI. CTpOCHI/Ie

OJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XUMHYECKMX DJIEMCHTOB



3.4

3.5

IIepuognueckoii cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoaunueckoil cucteme [I.1. Menaeneena

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHUMHYECKHUX JIJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM M TEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku W npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. HpOII@CCI)I

OKHCJICHUSA M BOCCTaHOBJICHUA. OKHUCIUTEIN H BOCCTAHOBUTEIIN

XUMHUECKUH 3KCIIEPUMEHT: M3Yy4YeHHE O0pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKIun pa310KCHUA, COCI[I/IHCHI/ISI)

9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemecTBo 1 xummnueckas peakuus. [Toropenue

11

[Iepnonnueckuit 3akoH. lleproanyeckas cuctema XuMu4ecKux snemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX NEPHOJOB, Kalus, KaldbLusi M HX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM djeMeHTOB B llepuoaunueckon

CUCTCMC U CTPOCHUCM NX AaTOMOB

1.2

CrpoeHne BemecTBa: BHABI XUMHYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJa XUMUYecKol cBsi3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BeUIECTB (MEXAYyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCIUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BCILICCTB

13

Krnaccudukanys XuMu4eckuX peakiuid Mo pa3auuHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIIOBOoMY 3(hdekTy, Mo

N3MCHEHMIO CTCIICHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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[0 YYacTUIO KaTaau3aropa). OK30- M SHIOTEPMHUYECKHE  peakluwy,

TEPMOXUMHNYCCKUEC YPAaBHCHU. ITonsarue o CKOpPOCTH XHUMHYSCKOH pE€aknuun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHYCCKUX PpCAKIUAX. IlousTue o
TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlonsTrHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOM pP€aKkiun MW IIOJIOKCHUEC

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHCKTpOHHBIﬁ OaaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKknu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ C HCIHOJIB30BAHHUEM MCETOJa

OJICKTPOHHOI'O OajnaHca

Teopus 37E€KTPOAUTHUECKON AUCCOLMALMHU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YypaBHEHMs peakuuid. CBOMCTBa KHCIIOT,
OCHOBaHMN M COJIEM B CBETE€ TNPEACTABICHHN 00 3JICKTPOIUTUYECKON

AucCconnuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJImn3eC coJiei

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTaINYECKUX
PEIIETOK HEOPraHMYECKUX BELIeCTB — METAJUIOB M HeMeTaJuloB (rpadura u
azMasa), CJIO’KHBIX BEUIECTB (XJIOpuIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIEA0BAHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  IIpolecca
JMCCOLMALMM  KUCIIOT, IIejgo4ed U cojeil (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEpPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOLIUX MPU3HAKU
IPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHHE BOJbl); OINBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEaKLUil (FOpeHue, peakiy pa3jokKeHUs, COeAUHEHHS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C OMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamis! ¥ UX COeIUHEHUS

OOmiast  XapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE C MeTaljlaMHM, HEMeTajlaMH, Iiefodyamu). XIJIOpOBOJIOPOA.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, IMOJIy4YCHHUEC, IPUMCHCHHUC. I[eﬁCTBHe




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M YeJoBeKa. BaxkHenmme XJIOpUIbl U UX

HaXOXICHUC B IIpUPOAC

O6mas xapaktepuctuka djemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeneHn oKuciaeHus. CTpoeHne u (hU3nUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOTUPHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
dusnveckne W XUMHYECKHE CBOHCTBA. OKCHIBI Cepbl KaK IpPEACTaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBOHCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W crenuduueckue). XUMHUIECKUE
peakiuu, JeKalue B OCHOBE MPOMBIIIICHHOTO Croco0a IMOJydyeHHsI CepHOU
kucnotThl. [Ipumenenue. Conu cepHOM KHCIOTHI, KadeCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxmeHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arpsi3HCHUE OKPYKAIOIICH CPelIbl COCAMHEHUSIMH Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OOmast xapaktepuctuka syeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacCpoCTpaHEHHE B IPUPOIE,
¢usnveckne U XUMUIeCKne cBoiicTBa. Kpyrosopor a3ora B mpupojae. AMMHaK,
ero (u3M4ecKue M XMMUYECKHE CBOMCTBA, ModydyeHue U npumeHenue. Comu
aMMOHUA, nux (i)I/I?)I/I‘IeCKI/IC u XUMHUYCCKUEC CBOﬁCTBa, MMPUMCHCHHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCJIOTA, €€ IOJy4EHHE,
¢buznmvecKkue W XUMHUYECKHE CBOMCTBa (0OIIME Kak MPEeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHHE OKpY’Karolei
Cpeabl COEMHEHUSIMH a30Ta (KUCIOTHBIE TOXKAM, 3arpsi3HEHNE BO3yXa, MOYBbI

1 BOJJOEMOB)

2.4

®docdop, amnorponHsle Mogudukanuu docdopa, puzndeckue U XUMHUYECKUE
cBoiictBa. Oxcupg docdhopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHEe CBOWCTBa, mosyueHue. Vcnonbp3zoBaHue ¢ochaToB B KauyecTBe

MUHEPAJIBHBIX YI0OpEeHH

2.5

Obmas xapaktepuctuka syeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKaAIMK, pPAacpOCTpaHEHHE B MNpuUpoae, (U3HUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. Okcuasl yriaepona,
nux (1)H31/I‘—I€CKI/IG U XUMHNYECKHEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXHUBBIC OpPraHU3MBbI,

MOJIYYCHHEC U IIPUMCHCHHC. OKOJIOTHYECKHUE Hp06JICMLI, CBsA3aHHBIC C OKCHIOM




yraepona(lV); rumore3a Tn00anbHOTO TMOTEIUICHUS KIMMaTa; MapHUKOBBIN
sddexr. YronpHas KUCIOTa U €€ COJM, UX (PU3NYECKUE U XUMHUYECKHE
CBOWCTBa, TONy4YeHHe W mpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHaT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U

CEJILCKOM XO34MCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELECTBAX KAaK O COECIMHEHUSIX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHoJ, TIJHULEpPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BOXHBIX BEILECTBAX: XMpaX, Oelkax, yriaeBoJaX — M HX pPOJHU B HKU3HU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYECKHE CBOWCTBA, TNOJYYCHHUE U
npumenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuae kpemuusi(1V) u kpemuueBoi kucinote. CUIUKATHI, UX UCHOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITHHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eye300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3Yy4€HUE O0pa3loB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISTHOM KHUCJIOTBI; IPOBEICHUE KAaU€CTBEHHBIX PEaKUMUi Ha XJIOPHUA-
HMOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX IMPOTEKAHUS; OIMBITHL, OTpa)karollue
¢u3nyeckue 1 XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COEAMHEHUI (BO3MOKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € oOpa3laMu XJIOpPUIOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3namMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yIJIMBaHUs caxapa MoJ ACWCTBHEM KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI;
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIeHHOW CEPHOM KHCIIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH | HaONIoJeHHE NpHU3HaKa e¢
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAHHWE BHJEOMAaTEpHalioB), OOpa3amu
a30THBIX U PochOpHBIX yI0OpEeHUH; monydeHne, cooupanme, pacro3HaBaHie U
M3Y4YeHHE CBOICTB aMMHaKa; MpPOBEICHHE KaueCTBEHHBIX pEaKIHi Ha HOH
aMmmMoHus W ¢ocdar-uOH U U3YUYCHHE TIPU3HAKOB UX TPOTECKAHWS,
B3aUMO/ICHICTBHE KOHIICHTPUPOBAHHOM a30THON KHCIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BaHNUE BHJEOMATEPHANIOB); HM3YyUYEHUE MOJIENEH KPHUCTaUINYECKUX
pemiérok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C IPOILECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHUE, coOMpaHMe, pAaclO3HaBaHWE M HM3Y4YCHHUE CBOMCTB
YIJIEKUCIIOro Tra3a; IpOBEJEHHE KadeCTBEHHBIX peaklui Ha KapOoHAT- U
CWJIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
NPOAYKIUEH CHIMKATHOM NPOMBIIUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BaKHeNIIe HEMETAILI U UX COETUHEHUS)

MeTtanisl ¥ uxX COCIUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamdeckoid cucreme XuMHueckux oanemeHtoB J[.U.
MeneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
MeTa/UTMYecKasi KpUCTAUITMYecKass pemérka. DJICKTPOXMMHYCCKUN s

HaIpsHKEHNUN METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue crocoObl MOIy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPATFOMUHUN, OpOH3a) U X IPUMEHEHUE B

6BITy W IIPOMBINIJICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeneneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCHJIbI U
TUAPOKCUABl HaTpus M Kanud. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX

COE€IUHEHUN

3.4

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB J1.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHUEe B npupoje. PU3MYeCKUe U XUMHUYECKHUE CBOMCTBA
MarHvsi ¥ Kanplus. Baxueilmuve coennHeHWs Kalblus (OKCHUI, THIPOKCH]I,

conu). JKEcTKoCcTh BOJBI U CLIOCOOBI €€ YCTpaHEHUs

3.5

3.6

AmoMUHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aToMa; HaxoXaeHue B mpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aMFOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJTFOMHUHHA

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3meMeHToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pusndyeckue u
XUMHYECKHE CBOMCTBa jkene3a. Okcuiwl, THApokcuabl u conu skene3a(ll) u

xene3a(lll), mx coctas, cBOICTBA U TTOTyYCHHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C 06p33HaMI/I METAJJIOB M CIIJIaBOB,

nux (I)I/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PC3YJIbTATOB KOPPO3HWU MCETAJIIIOB




(BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICIICTBUSL  OKCHJa KalbllUsig W HATpus C BOJOW (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOMCTB MKECTKOW BOJBI;
mpoluecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KAUYECTBECHHBIX PEAKIUN HA HOHBI
(Maraus, Kanbhus, amomunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMATEpHAJIOB);
uccienoBaHne aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ATIOMHHHS M THUIPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMe «Baxkneiiume Metamibl 1

nX COCANHCHU

XHMHMS M OKpYXkaromas cpeaa

4.1

4.2

HoBble maTepuansl u TexHonoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momMoms mMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKON  IpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxkatomen cpeast [1/IK. Pons xumun B perieHUu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, He(dTh),

MPOAYKTHI UX MEepepabOTKH, UX POJIb B OBITY U IPOMBIIIUIEHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3YUCHUC 06pasu013 MaTCepHraIoB (CTGKJ’IO, CIIJIaBbI

METaJJIOB, MMOJIMMEPHBIE MaTepUaIbl)



IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHWMAHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPHUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHIKCHHSX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U ceNaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPOQUIBHOrO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHH CPEAHETO 0011ero o0pa3oBaHus

Bnanenne cucreMod XHMHUYECKHX 3HAHMH H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XUMWYECKHUE TIOHATHSA: XUMHYECCKUH 3JICMCHT, aTOM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CJIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHWE, COJb (CPEImHssA), XMUMHUYECKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMU Pa3JIOKEHMs, PpEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas OIS XMUMHUYECKOIO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJS U MPOLEHTHAs KOHLEHTPaIHs

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3HCKTpOHHLII>i cjon aTroMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETIHLHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METALIMYECKas  CBsI3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HMOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUUd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENPHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTEJIb, OKHCIEHHME U  BOCCTAHOBIEHHE, AIIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peaKluy,
CKOpOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3aKOH ITIOCTOAHCTBA

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJIIpHass ~ TeOopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconrannmn
Bnangenue ocHoBamMu XHUMHYCCKOH I'paMOTHOCTH, BKJIIOYAIOIIECH

YMEHHUE MPaBUIIbHO UCIIOIH30BATH N3yYCHHBIEC BEIIECTBA M MaTEPHAIIBI
(B TOM yHcIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
IPOAYKTHl TEpepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOIOPOIOB
(yriasi, mpupoAHOro Tras3a, He()TH) B OBITY, CEIbCKOM XO34HCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIJIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; YMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB
U XUMHYECKHX IIPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HNPUPOHYIO Cpeny

yYMEHUE HMHTErpupoBaTh XMMHUYECKHE 3HAHHMS CO 3HAHUSAMH JPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMHM WH(OpMaLUu
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPAIICHUAX u NPaKTUICCKOM MPUMCHCHUU n YMCHHC

HCIIOJb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-HO3HaBaTeJ'IBHI)IX 3aaa4

BJ'IaJIeHI/Ie OCHOBaMH TIOHSITHMHOTO arrmapara U CHMBOJIMYECKOTO

A3bIKa XUMHH JJIs1 COCTABJICHUS (1)0pMy'J'I HCOPTaHNYCCKUX BCIICCTB,




YpPaBHEHUN  XMMMYECKUX  PEaKLMi; OCHOBAMU  XHMHYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOIN)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HepHO,HH‘leCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XHMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
DJIGKTPOHOB), PACHpPEIEIICHUEM JJIEKTPOHOB TI0 JHEPreTHYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KT U KaJbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKUX DJIEMEHTOB (palyC aToma, 3JIEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoguueckoit cucremMe (B MaJbIX HEpPUOAAX U TJIABHBIX
MOJATPYMIax) 1 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenue kinaccuuuupoBarh:
7.1 XUMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaAKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XUMHUYECKUX JJIEMEHTOB, 3apsi
' HOHa
8.2 BUJ XUMHYECKONH CBS3M W THUN KPUCTAIUIMUECKOH CTPYKTYphl B
' COCTMHCHUSAX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHne xapakTepru3oBath (U3MUECKHUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpuUl, Kalul, MarHui,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaimoB |-llA rpynm, amromunus, menu (I), nunka, xeneza (Il u
' I11), oxcuasl yraepoaa (I u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepel (IV u VI), cepHucras, cepHas, azoTucras, a3zoTHas,
dbocdopHas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH )
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa U CTPOCHUA, NPUMCHCHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIC YPAaBHEHUs pEaKLui, B

10 _
TOM YHUCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIIHi
10.3 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOMCTBAa M3YyYEHHBIX KJIacCOB
' (rpymm) HEOpraHU4ECKUX BELIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM Tra30B
114 [0 YpaBHEHUSM XHMHUYECKUX pPEaKIUil ¥ HaXOAUTh KOJIUYECTBO
' BEIeCTBa, 00BEM M MacCy pearcHTOB WIIH MPOyKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  To3HaHUA  (HaOIrOleHuE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) NIPH U3yYEHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; YyMeHUEe CchOpMyIHpoBaTh MpodieMy U
MPEJIOKUTH MYTH €€ PEeIICHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKHMH BEIIECTBAMH, XUMHYECKON
' MOCY/I0¥ 1 J1a0OpaTOPHBIM 00OPYIOBAHHEM
npaBUjIaMu 0€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM JKU3HH, TPAaBUIAMH MTOBEICHUS B LENSIX cOepeKeHuUs
123 3JI0pOBbSl U OKPYXKAIOWIEW NPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIC OPraHU3MBI ONPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 W3YYEHHE U OMHcaHue (HU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C q)HSPILIeCKI/IMI/I n XUMHUYECKUMU SIBJICHUSMMH, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEaKLIUM

13.2

U3y4eHHe CIIOCOO0B pasJieeH s cMecel

13.3

NOJYy4eHHE KHUCIOPOAA M M3Y4EHHE €ro CBOWCTB; IOJIy4EHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAKa U U3YUCHUC CT'O CBOMCTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHHE WH/INKaTOPOB (;1akmyca, METUJIOpaHka U
¢denondTanenHa) I ONpPENEICHUS XapaKTepa Cpelbl B PacTBOPAX

KHCJIOT U menoqeﬁ

WCCIIC/IOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TIOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHHUN;
BBITECHEHHE OJIHOTO MeTajla JpPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJILHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); «9HGKTp0J’H/ITI/I‘-ICCKaH
JUCCOLIM ALY, «BakHelmmme HEMETaIbl U HUX COCOAUHCHUA,

«Bakneiie MeTaljIbl U UX COSIUHECHUS

XUMHUYECKHE  DKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAaX HOHBI: XJIOPUI-, OPOMHUI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl aMMOHUS, MarHusi, KaibIl¥s, aJFOMHHHUS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYmMmenue:

141

14.2

NPpEACTAaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6J'IIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUSAMHA H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMUPE,

OOBSACHSATH MPpUYUHBI MHOT 006pa31/151 BCIICCTB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM

IK3AMEHE 110 XUMHNHU
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 [lepBoHavYa/IbHBIE XUMUYECKUE MTOHATHUS
11 Uucrele BemecTBa U cMech. CIocoObl pa3esieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 37IEMEHTHI. CUMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpocThie U Cl0KHBIE BELIECTBA.
1.3 Xummnaeckas popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIeMEHTOB. CTereHb OKUCICHUS
14 3aKOH MOCTOSHCTBA cOocTaBa BellecTB. OTHOCUTENbHASI aTOMHasi Macca. OTHOCUTENIbHAs MOJIEKYJIsIpHas Macca. MaccoBas 10715
' XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH
L5 KonunuectBo BemiectBa. Monb. Monsipuas macca. MomsipHblii 00bEM ra3oB. B3anMocCBs3b KOJIMYECTBA, MAcChl M 4YHCIA
' CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 duznyeckue 1 XUMUYECKUE SBJICHUS. XUMHUUECKas peaklius U €€ MpU3HaKU. 3aKOH COXPaHEHMsI MacChl BEIIECTB. XUMUYECKHE
' YpaBHEHUS
2 [Iepuoauueckuii 3axkon u [lepuoanueckas cuctema xumudeckux nemenToB .. MenneneeBa. CtpoeHue aToMOB
21 Ileprionnueckuii 3akoH. Ilepumoamueckas cucrtema xumuueckux d3yemeHToB .M. MenneneeBa. llepuoasl w rpynisl.
' ®u3NUeCcKuil CMBICI MOPSIKOBOTO HOMEpPa, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA
95 Crpoenne atomoB. CocTaB aToMHbIX sifiep. M3orombl. DnekTpoHsl. CTpoeHUe 3JIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20
' XUMHYECKUX 31eMeHTOB llepuoanueckoii cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kaius, Kalblus (paguyca aTOMOB,
2.3 ANEKTPOOTPUIATEIBHOCTH, METAJUTMYECKUX M HEMETANIMYECKUX CBOMCTB) M UX COEIMHEHHUM B COOTBETCTBUU C MOJOKEHHEM

JJICMCHTOB B HepHOI{quCKOﬁ CUCTEMC U CTPOCHUEM UX aTOMOB




Crpoenue BelecTsa

Xumuueckas cBsa3b. KoBajgeHTHas (HOHﬂpHaH u HGHOJISIpHaSI) CBA3b. SJICKTpOOTpI/II_[aTCJIBHOCTB XUMHUYCCKUX 3JICMCHTOB.

3 WNonnas cBs3b. MeTtamueckas cBs3b

3.9 Tunel KpHUCTAUIMYECKUX PEETOK (aTroMHasi, WOHHAs, METaJUIMYecKas), 3aBHCHUMOCTh CBOWCTB BeIECTBA OT THUIIA
' KPUCTAJUIMYECKOW PEIETKU U BUJIa XUMUYECKOH CBS3U
4 Baxwuelime npeactaBuTeNIn HEOPraHUYECKUX BellecTB. HemeTaiuibl M UX coeAuHeHHsl. MeTalllbl M UX COCIMHEHUS

Knaccudukanms m HOMEHKIAaTypa HEOPTaHMYECKUX COCIMHEHHWI: OKCHIOB (coieoOpa3yromiue: OCHOBHBIC, KHCIOTHBIE,
4.1 am(OoTepHBIE) U HECOJIe0Opasyrolle; OCHOBaHHM (IIET0YM M HEPACTBOPHUMbBIE OCHOBAHUS); KUCIOT (KHCIOPOACOAepKallue 1
0eCcKUCIOpOAHbIE, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

4 Ou3nyecKkue 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETANIOB: BOAOPO/A, XJIopa, KUCIOPOAa, Cepbl, a3oTa, (ocdopa,
' yriaeposaa, KpeMHUs

e du3nueckue U XUMMHUYECKHUE CBOMCTBA MPOCTHIX BEIICCTB-METAUIOB: JUTHS, HATPHUS, KaJdusl, MATHUS U KaJbIUs, aIFOMUHUS,
' Kene3a. DIEeKTPOXUMHUYECKUH Psijl HANIPS)KEHU METaJlIOB

4.4 du3nyecKkue 1 XUMHUECKUE CBOMCTBA BOAOPOIHBIX COEIMHEHU HEMETAIJIOB: XJIOPOBOJAOPOAA, CEPOBOAOPO/Ia, aMMHUAKa

A Oduznyeckue U XUMHUYECKUE CBOMcTBa okcuoB HemeTamwios: cepsl (1V, VI), azota(ll, 1V, V), docdopa(lll, V), yraepona(ll,
' IV), kpemuus(1V). [TonyueHne OKCHIOB HEMETAILIOB

4.6 Xumnueckue cBoricTBa okcua0B: MetaiuioB |IA—IIIA rpynm, nunka, mexu(l1) u xenesa(ll, 111). Tlonydenue okcumoB METaLIOB

47 XYMHYEeCKHEe CBOICTBA OCHOBAaHWUN U aM(OTEPHBIX TUAPOKCUIOB (Ha MpUMEpe TUIPOKCHUIIOB ATIOMUHUS, Kelle3a, LUHKA).
' [Tonydyenne ocHOBaHUM M aM(OTEPHBIX TUAPOKCHIOB

A8 OO0mme XMMHYECKHE CBOMCTBAa KHCIIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOIHOM, CEPHUCTOHM, CEpHOM, a30THOH, (ochOopHOH,
' KPEMHHUEBOM, yroibHoi. Oco0ble XUMUYECKHEe CBOMCTBA KOHIICHTPUPOBAHHOM CEpHOM U a30THON KucnoT. [Tomydenue kuciot

4.9 OO0mue xuMHYECKHe CBOMCTBa cpenHux coseil. [lomydenue coneit

4.10 [Tonydenue, cobupanue, pacro3HaBaHue BOJIOPOIa, KUCIOPO/Ia, aMMHaKa, YTIEKUCIIOro ra3a B labopaTopuu
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[ToydeHne ammMuaka, CEpHOM M a30THOW KHCIIOT B TPOMBINIIICHHOCTH. OOIIMe CrIoCOOBI MOTYYeHUS METAJIIIOB

4.12 I'enernueckas cBsA3b MEXKAY KjlacCaMM HEOPraHMUECKUX COCTUHEHUM
) XHUMHUYECKUE PeaKUU
£ 1 Knaccudukanus XuMUUeCKUX peakiyii Mo pa3IMYHbIM MIPU3HAKAM: IO YHCIY ¥ COCTaBY YYAaCTBYIOIIUX B PEAKIIUU BEILECTB, IO
' TEIIOBOMY 3G GEKTY, 0 U3MEHEHUIO CTETIEHEH OKUCIIEHUS] XUMHUECKUX JIEMEHTOB
55 TennoBoil 3¢ddexkr XuMHUYeckoll peakiuu, TEPMOXMMHYECKHE YPaBHEHHUS. OK30- U SHIOTEPMUYECKHE pEaKLUU.
' TepMoXUMHUYECKHE YPAaBHEHHS
53 OKUCIUTEIBHOBOCCTAHOBUTEbHBIE peakiuu. OKUCINUTENN U BOCCTaHOBHUTENM. [Ipoliecchl OKMCIEHUS U BOCCTAHOBIICHUS.
' DNEKTPOHHBIN OaNaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUU
£ 4 Teopust aneKTponuTHUECKONW auccounanuu. KaTuoHbI, aHMOHBI. DJEKTPOJUTBI U HE3NEKTpoiauThl. CuibHbIE U cialble
' 371eKTpoauThl. CTeNeHb JUCCOLUALUU
. Peakuuu nonHoro oOMeHa. YcioBUS NMPOTEKAaHUs PeakUUid MOHHOIO OOMEHa, MOJHbIE U COKPALIEHHbIE MOHHBIE YpaBHEHMS
' peakuuii
6 XuMHS ¥ OKpYXKaromias cpeia
6.1 BemectBa 1 MaTtepuansl B MOBCEAHEBHOM KHU3HU YeJIoBeKa. be3onacHoe MCIob30BaHUE BEIIECTB U XUMUYECKUX PEeaKkIuil B
' nabopatopuu u ObITy. [lepBast moMOIIb TPU XUMHUYECKUX 0KOTaX M OTPABICHUSAX
XUMHYECKOe 3arpsi3HEHNE OKPYXKatollel cpeibl (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE TIOYBbI, BO3/1yXa U BOJJOEMOB), CIIOCOOBI €ro
6.2 npenotBpamienus [lpenensHas ponyctumas konueHtpanms BeuiectB (ITJK). Ponb XuMum B pelleHHH 3KOJOTHMUECKUX
npoOseM. YCcuieHne mapHukoBoro 3¢ dekra, pa3pymnieHue 030HOBOTO CIIOS
[Tpumenenue cepsl, azota, pocdopa, yriiepojaa, KpeMHUS U UX COEUHEHHH B ObITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
6.3 xo3siicTBe. [IprMeHeHne MeTalmioB W CIIaBOB (CTalb, YYTyH, JIOPATIOMUHUM, OpoH3a) B OBITY M IPOMBIIUIEHHOCTH HX
coenuHeHui. [IoHsATHE O KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3UU
6.4 [TpuposHblE UCTOYHUKU YTIIEBOAOPOJOB (yroiib, MPUPOIHBINA Ta3, HEPTh), MPOAYKTHl UX NepepadboTku (OE€H3MH), UX POJb B




OBITY U IPOMBIIIIIEHHOCTH

[lepBoHaYanbHBIC TIOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSMMHEHUSX yriiepona (MeTaH, 3TaH, dTHJICH, alleTUIICH, STaHOI,

6.5 [JIMIEPHH, YKCYCHas Kuciorta). [loHarue o 6MoIornueck BaXKHBIX BEIIECTBAX: KHUpaX, OelkaX, YIriieBoaX — U UX POJIU B KU3HU
YeJioBeKa
7 Pacuérnr:
7.1 1o (opMyaaM XUMUYECKHX COSAMHEHHH
7.2 Macchl (MacCcoBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM




