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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON padoueii MporpaMMbl BOCTIUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNseT BO3MOXHOCTH TIpeaMera s
peanu3anuu TpeOOBaHUIM K pe3ysibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeNbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOW JEATEIBHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPIETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH IS  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
OKCTIIEPUMEHTAIBHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaroLUXCsl;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
HAaYYHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEeAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSITHUH XWUMHUU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOTYUYEHUS N3y4aeMbIX
BEIIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HAaHUSI B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICUEHUEM 3HAHUN U3
paHee M3yYECHHBIX y4eOHBIX MpeameToB: «Okpyxarommuii mup», «buomorus. 5—7
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3afada
y4eOHOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOXKEHUM, TOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



HAyYHBIM METOJaM IMO3HAHUS MPU W3YYCHHH BEIIECTB U XMMHUYECKUX PEaKIIHii, B
(GbopMUPOBAHNY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpaleHMsI C BEHIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpOBHE OCHOBHOI'O 0OOIIEro oOpa3oBaHUs BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— ¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe TMpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne ycaoBuil, CHOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUYaIOIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATILHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SIBJICHUS
OKpY’KaIoIller0o MHUpa, MCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUU
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1eecoo0pa3HOro TOBEICHUSI B OBITY W TPYJOBOM JAESATEIBHOCTH B LEJSIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHHs OOILEYEIIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJIbHEUIIETO
oOy4eHuUs.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmrero obpaszoBanus, cocraBisier 204 vaca: B 8 kimacce — 102 gaca (3 yaca B
Heneno), B 9 kinacce — 102 yaca (3 yaca B HEZEIIO).



COJEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHS

XuMHsi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUUYECKOW JESATEIbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3Hu yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HUKHOBCHHS W PA3BUTHS XUMHUU. XUMHUSA B CUCTEME HayK. Tema u
BelecTBa. PU3NYECKHE U XUMUYECKHE CBOMCTBA BEIIECTB. ArperaTHble COCTOSTHUS
BemecTB. lIoHATHE O TEOPETHYECKMX W SMIMPUYECKHX METOAAX MO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHus 0 Hay4HOM ITO3HAHUU HA HMIIMPUYECKOM
ypOBHE: HaAOJIOJICHUE, U3MEPEHUE, IKCIEPUMEHT, MOJEINPOBAHNUE, BBIUMCICHHE.
[IpencraBnenust 0 HAy4YHOM TO3HAHWU Ha TEOPETUYECKOM YPOBHE: HAYUHBIE (DAKTHI,
npo0iema, rurnoTes3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko Jsabopatopuu. IIpaBuna Oe3omacHoro oOpallleHHus c
BEILLECTBAMH U JAOOPATOPHBIM 000PYAOBAaHUEM.

Yucteie BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, MPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJIbI, TOPHBIE MMOPObl U MUHEpaIbI. [I0HATHE O TOMOT€HHBIX U
rereporeHHbIx cMecax. CrnocoObl paszieneHus cMeceid. OuncTka BEUIeCTB.

BemectBa M XuMUYECKHE peakUUU. ATOMBI M MOJEKYJBl. XHMHUYECKHUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BEIIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumunyeckas popmyia. BaneHTHOCTh aTOMOB XMMHUECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJIEHTHOCTH 3JIEMEHTOB 110
dbopmynam OMHAPHBIX COETUHEHUI U cOCTaBiIeHUE POpMyI1 OMHAPHBIX COETMHEHUM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENbHAs aToMHasg Macca. OTHOCHUTENbHas
MOJIEKYJISIpHAss Macca. MaccoBast J0J1 XMMHYECKOTO 3JIEMEHTa B COEAUHEHHUH.
Haxoxnenue npocreiimieit ¢opMyIibl BEIIECTBa MO0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3anMocBs3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BemiecTBa. Pacuersl mo ¢opmynam
XAMUYECKUX COeAMHEHUI. MoJisipHass macca CMecu BelecTB. MoJibHast 07
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimmei GhopMyIbl
BEILIECTBA 110 MOJIBHBIM JIOJISIM JJIEMEHTOB.

Pu3n4eCKne U XMMHYECKHUE SBJICHUSA. XMMHUUYECKasl PEakus U €€ IPU3HAKH.
VYcnoBus NpoTeKaHUss XUMUUYECKUX PEaKLMil. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AToMHO-MOnNeKysipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOcCOBa.
XUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COETUHEHMS, PA3I0KEHNUS,
3aMeleHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.



OKCIIEpUMEHTAIbHOE HM3Yy4Y€HUE BEIIECTB U SBJICHUI. 3HAKOMCTBO C
XUMUYECKON TIOCYZI0M, C TpaBWiIaMu pabOTel B JjabopaTopuu W TpUEMaMU
oOparenus ¢ 1abopaTopHbIM 000pynoBaHueM. M3ydeHne u onrcanne Gu3nIecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB W HEMETaJUIOB.
HabGmronenue gusnueckux (MiaBlieHUE BOCKA, TasHUE JibJla, PAaCTUPAHUE caxapa B
CTyNKEe, KHUIIEHHWE U KOHJIGHCAIlus BOJIbI) W XUMHUUYECKUX (TOpEHHE CBEYH,
MMPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3AUMOJECHUCTBUAE COJbI WM MeJa C COJSHOU
KHUCIIOTOM) siBeHuH. O3HaKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmrogenne u onucaHue TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuin
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOWM KHUCIOTHI C XJIOPUAOM Oapus,
MOJIyYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo1I€CTBUE
xenesa ¢ pactBopom conu Menu (11). Mzyuenue cnoco0oB pasnenieHus: cMmecent (¢
MTOMOUIBIO MarHura, buabTpOBaHKE, BBI[TAPVBAHUE, JTUCTUIUISLIAS,
xpoMmartorpadus), TPOBEIACHHE OYUCTKU IMOBapeHHON conu. Habmogenue wu
ONMCAHUE ONBITOB, WITIOCTPUPYIOIINX 3aKOH COXPAHECHUS MACCHI.

BaxxHeilline npeacTaBuTe 4 HCOPraHUYECKUX BelIeCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTraB BO3ayxa. 3aKOH
ABoraapo. Monspublii  00€M Ta30B. OTHOCUTENbHAS IUIOTHOCTh Ta30B.
Onpenenenre OTHOCUTEIILHON MOJIEKYJISIPHON Macchl ra3000pa3HOTO BEIIECTBA T10
U3BECTHOM OTHOCHUTENBHON IIIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B MpHU
XUMHUUYECKUX PEAKIIUSIX.

Kucnopon — snemeHT M mpocToe BemecTBO. HaxoxkaeHue kuciopona B
npupoze, puzndeckre U XMMUUYECKHE CBOMCTBA (PEaKIIMU TOPEHUS M OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxcuabl. [IpuMeHeHue Kuciopona.
Cnoco0sbI moTyueHus! KUCIopoa B 1abOpaTopuu U NpOMbIILIEHHOCTH. [ToHsITHE O
karanu3arope. KpyroBopor kucinopona B mpupone. O30H — amioTpomnHas
Moaudukamus Kuciopoa. O30HOBBIH CIIOM, €T0 3HAYCHHE TSI YKUBBIX OPTaHIU3MOB.
Paspyuienue 030HOBOTO CI10s1.

TennoBolt 3h(dekT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- Y DHIOTEPMUYECKUE peakuuu. TorumBo. Mcnonb30BaHue yriisi U METaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o maparukoBoM dpdekTe.

Bonopon —anemenT u npoctoe BemectBo. Haxoxaenne Bogopoaa B npupoe,
bu3nYecKue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TosrydeHus. [lonsTue
0 KHCJIOTaxX " coJisix. Mcronp30BaHue BOJOPOa B KAYECTBE TOILIMBA.

Bona. ®dusnueckue cBoumcTBa BOAbl. Boma kak pactBoputesnb. PacTBOphI.
HacpilieHHbIE M HEHACBIIIEHHBIE PACcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTophl, BIUAIONIFE HA PACTBOPUMOCTh TBEPABIX M Ta3000pa3HBIX BEIIECTB.
Crioco0bl BhIpaXKeHHSI KOHIIGHTPAIIMU PAaCTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO



BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poiib pacTBOPOB B MpUPOAEC U B KHU3HU
YEIIOBEKA.

Xumuyeckue cBoiictBa Bonbl. [lonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIUKaTOpax. KpyroBopoT BoAbl B MOPUPOJE. 3arps3HEHUE MIPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/iHas HOMEHKJIATypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHMS OKCHIOB. DU3NUECKHE U XapPAKTEPHBIE XUMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOJOW, C KUCIOTAMH U OCHOBAHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJEPIKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroBa. Ilonydenme xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BAKHEHIIINX KUCTIOT.

OcunoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMbIC
OCHOBaHUsA. MexXIyHapOIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHabHbIE Ha3BAHUSA
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) U CIOcoObl mosiydeHus. HepacTBoprmbie OCHOBaHUS, MX
CBOMCTBa (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTydeHUs. AMBOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMH U IIEI0OUYaMK) U
MOJTy4YECHUE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIATypa cojer. TpuBHanbHble Ha3BaHUs coer. OU3NYECKUE U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha MpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eHeTnueckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATBLHOE N3YYEHUE BEIIECTB U SBJICHUMN:

KOJINUECTBEHHOE OMPEAECICHUE COAEPKaHUS KHCI0pOJia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, paclio3HABAHNUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPCHHUS;

O3HAKOMJIEHUE C 00pa3laMyu OKCUJIOB U ONHMCAHKUE UX CBOMCTB;

MoJIy4eHue, coOupaHue, pacrno3HaBaHWE W HM3yYEHHUE CBOMCTB BOJOPOJIA
(ropenue);

B3aMMOJICHCTBHE BoAoposa ¢ okcuaom meau (11);



UCCIIEIOBAaHHE OCOOCHHOCTEM pPACTBOPEHMS BEHIECTB C  Pa3IMYHON
pPacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOM KOHUEHTPALMEN
PacTBOPEHHOI'O BEILIECTBA;

B3aMMO/ICHCTBHUE BOJBI C METAJNIAMH (HATPUEM U KaJIBIIEM );

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBIO UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3JIMUYHbBIX KJIACCOB;

u3ydeHue B3anMoaencTusa okcuaa meau (l1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeTaljia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U LIEJI0YEH;

pelIeHnue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIacChl
HEOPTraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepmoamyeckass cucTeMa XMMH4YECKHX
jemeHTOB /[I. U. MenaesieeBa

Crpoenne aTromoB. XuMuuyeckast cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peakuu.

[lepBble TOMBITKM KIACCU(PHUKAIMU XUMUYECKHUX dJeMeHTOB. [loHsiTne o
rpynmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMEIbHBIX
MeTajulax, TajJoreHaX, MHEPTHhIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbiTHE [lepnoandeckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMeHToB /[[. W. Menneneesa. KopoTkomepuoanas u
JuIMHHONepuoaHas Qopmbl Tabmunbl «llepuoanueckas cucreMa XUMHUYECKHX
sanemeHToB /. 1. MenneneeBa». [lepuoast u rpynnsl (A- u b-rpymisn).

Crpoenue aromoB. CoctaB atoMmHbIX siaep. M3otonsl. PagnoakTUBHOCTS.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKHEe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpALMU W AJICKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DPU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnsbl djaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000J0YEK aTOMOB
nepBbIx 20 xumudecknux 35meMeHToB [lepuoanueckoi cucremel 1. . Menneneena:
pacupenesieHne 3JIEKTPOHOB 110 JHEPreTHYECKHM YPOBHSM, IIOAYPOBHSIM U
opouransim. Gusnuecknii cmpic [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO rpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCJMHEHUN XMMHUYECKHUX 3JIEMEHTOB B IIEPHOJAX U



rpynmax. XapakTepUCTHKAa XWMHUYECKOIO 3JEMEHTa [0 €ro MOJOXKEHHUIO B
[lepnomnueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB I Pa3BUTHs Haykd W mnpaktuku. [[. M. MeHueneeB — y4yeHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYECKOH CBSI3U: KOBAJIEHTHAS MOJSIpHAs CBS3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MIOHHAsI CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHON M MOHHOW CBS3H.
DONeKTpOHHBIC U CTPYKTYPHBIE POpPMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue n amopdHble BeniecTBa. THUITBI KpUCTAIIIMYECKUX PEIIETOK:
MOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI U UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeaeneHue CTeneHed OKUCICHNUsI aTOMOB B OMHAPHBIX
coeqMHEHHAX.  OKHCIUTEIBbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  IIpomecchl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciurenn M BoccTaHoBHUTenu. CocCTaBlIeHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN M PACCTaHOBKA
B HUX KO3((ULHEHTOB METOJA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAILJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJ IpPU IOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIT;

NPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIMIMX  HPUMEPHl  OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakiuu pas3ioKeHUs, COSTUHEHMS).

MesxknpeaMeTHble CBSI3H

Peanuzanmss MeXIpeAMETHBIX CBS3€M IPU HM3YyYEHWH XMMHM B § KJacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATUH, TaK U TIOHITHI, IPUHATHIX B OTACJIBHBIX €CTECTBEHHBIX HayKaXx.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: BJIeHUE (TIPOIlecC), HayuHbIN (akxT,
TUIIOTE3a, TEOpUs, 3aKOH, AaHalu3, CHHTE3, KiacCUUKalus, MNepUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®duzuka: sBICHUS NPUPOAbI, (UUUECKUE SBJICHHS, BEIIECTBO, TEIIO,
bu3nueckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPDOCHHE
ra3oB, XUIAKOCTE W TBEPABIX (KPUCTAUIMYECKUX) TEJ, AIEKTPUYECKUH 3apsn,
KOJIMYECTBO TEIJIOTHI.

buomnorus: 6uocdepa, horocuHTe3, MpoIecChl 0OMEHa BEIIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, OJIE3HBIC
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHUE TEXHOJOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MAaTEPUAJIBI.



9 KJIACC

BemecTBo M XMMHUYeCKasi peaKIus

[loBTOpeHune u yriyOieHue 3HAaHUN OCHOBHBIX pPa3esioB Kypca 8 Kiacca.
Crpoenue atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
U KAYeCTBEHHBIC XapaKTEPUCTUKU (PaguycC, AIEKTPOOTPUIATEIHLHOCTh, SHEPIUs
noHuzauuu). [locnenoBaTenbHOCTh 3aNOJHEHUS AJIEKTPOHHBIX OpOUTANIeld aTOMOB
Majbix nepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOUTae aTOMOB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMUYECKUX AJIIEMEHTOB B CBETE
IPEACTABICHU O CTpoeHMM aroma. CTeneHb OKHCIECHHS M BaJEHTHOCTD.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIIEMEHTOB
(9MEKTPOOTPUIIATETHHOCTD, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crtpoenue BemiecTBa. BemiectBa B TBEpJAOM, KUIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBSA3U: HOHHAs, KOBAJICHTHAs (HEMOJIsIpHAs,
noJisipHasA); OOMEHHBIA W JIOHOPHO-aKLENTOPHBIM MeEXaHu3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexMmoleKynsipHble B3aUMOJICHCTBUS (BOJAOPOJHAS CBS3b, CUJIbl BaH-mep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNTMYECKas,
MOJIEKYJIIpHAsi — U OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTb CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XUMUYECKHX  PEAKIHUM.
Knaccudukaiuysa XuMUYECKUX peakluid MO Pa3jIuYHbIM MpHU3HAKaM (10 YUCITY U
COCTaBY YYacTBYIOIIMX B pPEaKUWHU BEIIECTB, MO TEImIoBoMY 3p(deKTy, o
W3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolnX BEIIECTB).

DNeMEeHThl XUMUYECKON TEPMOJMHAMHUKN. JHEPTreTUKA XUMUYECKUX PEAKIIUM.
TernmoBolt >PHEeKT XUMHUYECKON peakiuu. DK30- U DHAOTEPMUUYECKUE PEaKIIUH,
TEPMOXUMHUYECKNE YPaBHEHUS. BhIUNCICHUS IO TEPMOXUMUYECKUM YPABHEHUSM.

[ToHsiTHE O CKOPOCTM XUMHUYECKOM pEaKUMH. 3aKOH JEMCTBYIOUIUX MaccC.
@akTOophl, BIAUSIONIME HA CKOPOCTh XMMHUYECKON peakinu. DHEpPrusi aKTUBAIUU.
[Tonsitue o katammuze. Gepmentsl. UTHTHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMUYECKOM paBHOBecuu, npunuun Jle Illarense. VYcnoBus cMemeHus
XAMHUYECKOTO paBHOBeCHUs. MDAKTOPBI, BIMSAIOIIAE HA COCTOSSHUE XUMHUYECKOIO
paBHOBecus. [IporHo3mpoBaHue  BO3MOXKHOCTH  IPOTEKAHUS  XUMHYECKHX
MIPEBPAIICHUA B PA3IMYHBIX YCIOBUSX HA OCHOBE MPENCTABICHUN 00 M3yYCHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIC peaKkuuu. OKucauTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMHUYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENICHU



OKHUCJICHUS. BaKHbIE OKHCIUTEIM ¥ BOCCTAaHOBUTENH. llepMaHraHaT Kayus
(xapaktepuctuka). CocTaBieHUE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuii ¢ UCMOIb30BaHUEM METO/1a SJIEKTPOHHOIO OajaHca.

DNEKTpOoNUTUYECKasT Auccolranus. XHUMHUYECKHE PEeaKIMu B PacTBOpax.
Teopus 3JIeKTPOAUTHYECKOM Arccolranuu. PacTBopenne kak PU3nKo-xuMu4ecKui
npouecc. IloHsTne o ruAparax MW KPUCTALIOTHIpAaTax. OJIEKTPOIHUTBHl U
HEANEKTPOJIUThL. KaThHoHBI, aHWOHBL. MeXaHW3M JUCCOLMAIMKM BEMIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CUIIbHBIC U clTa0ble AIEKTPOIUThL. CTereHb
JUCCOIMAIIMM, KOHCTaHTa Jucconuanuu. MoHHOE TNpPOM3BENEHHE  BOJIBI.
Bonopoausiii mokazarens. WHIUKATOpPBI. DIEKTPOJIUTUYECKAS JTUCCOIMAITUS
KHCJIOT, OCHOBAHMI U COJICH.

Peakuun noHHoro oOMeHa. Y cloBusl MPOTEKAHUS peaKIuid HOHHOTO OOMEHa.
MouekynsipHbie, OJTHBIE U COKpaIllEHHbIE HOHHBIC ypaBHEHUs peakiuii. CBOCTBa
KHUCIIOT, OCHOBAaHHW W COJIEHl B CBETE MPEJCTaBICHUN 00 3ICKTPOIUTUYECKOMN
nucconyanii. KauecTBeHHbIE peaKIiy Ha HOHBI.

['mppomm3 coneid. MoHHBIE ypaBHEHUS THAPOIU3a COJEH. XapaKTep Cpelbl B
BOJHBIX PACTBOPAxX COJIEH.

OKCHEepUMEHTAIbHOE W3YYCHHE BEIIECTB M SIBJICHHUI: O3HAKOMJICHHE C
MOJENISAMHA KPUCTALTUYECKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB U
HEeMeTaJUIoB (rpaduTa 1 aaMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHs);

WCCJICIOBAHNE 3aBUCHMOCTH CKOPOCTH XUMUYECKOM PEeaKIuu OT BO3ICUCTBUS
pa3nTuYHBIX (AKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOLTUE 00PATUMOCTh XUMUUYECKHUX PEaKIIUM;

WCCJIEIOBAHUE DJIEKTPONPOBOJAHOCTA PACTBOPOB, TMpollecca JAUCCOIMAIINH
KHCJIOT, II[eJI0YeH U COJICH;

MIPOBEICHUE OTBITOB, WIIIOCTPUPYIOIMINX TPU3HAKA TPOTEKAHWS PEaKIIHMA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);

MpUMEHEHUE UHANKATOPOB (JITaKMyca, METUIIOpaHka U (deHondTanenna) ais
OTpeIeSICHUs XapaKTepa Cpe/ibl B paCTBOpax KUCIIOT, OCHOBAHUM U COJIEH;

MPOBEICHUE  ONBITOB, WUTIOCTPUPYIOIIMX  MPUMEPHl  OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUH (TOPCHHE, PEAKIINK PA3IIOKCHHS, COSTUHEHUS );

pacro3HaBaHWE HEOPTAaHWYECKUX BEIMIECTB C TOMOIIBI0 Ka4eCTBEHHBIX
pEaKUHil HA UOHBIL;

pelIeHNuEe OAKCICPUMEHTAIBHBIX 33a7ad 1Mo TemaMm: «OKHCIUTEIbHO-
BOCCTAHOBUTENbHbIE peakiuuy, «l'maponus coneiy, «DIeKTponuTHuecKas
JIACCOLIUALTUSY.

HemeTtanibl 1 ux coeiuHEeHUs

OOmrast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DBJIEMEHTOB, TMPOCTHIX BEHIECTB, ayoTponus. OKUCIUTENBHO-



BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAs XapaKTEPHCTHKA
COEIMHEHUI HEMETAJIJIOB.

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEII[ECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA Ha MpUMeEpE XJopa (B3auMOICHCTBIE
C MeTaJylaMd, HEMETaUlaMH, BOJAOW, Ienodyamu). XiopoBogopona. ConsHas
KHMCJIOTa, XMMHUYECKHE CBOWCTBA, IOJIYYECHHE, NMPUMEHEHHE. [lelicTBue Xiopa u
XJIOPOBOAOPOA Ha OPTAHU3M YeJloBeKa. BaxkHelme XJIOpUIbl U UX HAXOKICHUE B
npupoze. [IoHaTHE 0 KUCTOPOACOAEPKALINX KUCIOTaX XJIOPa U UX COJISX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIC CTENEHU
okucienus. CTpoeHrne U pU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJUIOTPOIIHbIE MOJU(DHUKALMK KHUCIOPOJAa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJICHCTBHME C HEMETaUIaMH, METaJUIaMHU, KOHIICHTPUPOBAHHBIMU
a30THOM M cepHOM kuciotamu). CepoBoAopod, cTpoeHue, (U3MUecKue u
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEJBbHBIE CBOMCTBA). OKCHBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTass KHCIOTa U €€ COJH.
CepHas kucnoTa, pu3nueckue 1 XuMUYEeCKHUe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJj1acca KucioT u crneunduueckue). Cou cepHOl KUCIOThl. XUMUYECKHE pEeaKlny,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a IMOMY4YeHHsSI CEpHOM KHCIIOTHI.
[IpencraBneHuss 0 XMUMUYECKOM MPOU3BOJACTBE U CBA3AHHBIX C HUM MPOdeccusx.
[IpumeHeHue cepHOl KUCIIOTHI U cynb(aToB. KauecTBEHHbIE peakuu Ha CYIb(UT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U ee COeIUMHEHUN B MPUPO/IE.
XUMUYECKOE 3arps3HEHHE OKPYKAIOIIEH Cpebl COSIMHEHUSIMU Cepbl (KUCIOTHBIE
JOKIH, 3arpsi3HEHUE BO3/1yXa), CIIOCOOBI €ro Mpe10TBPALLECHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

A3OT, pacmpocTpaHeHHe B MpuUpoie, (pu3nueckrue U XUMUYECKHE CBOWCTBA
(B3aMMOJENCTBHE C METAJUIaMH, BOAOPOAOM, KucioponoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3UYECKMEe M XUMHUYECKHE CBOMCTBa (OKHCIECHHUE,
OCHOBHBIE CBOMCTBA BOJJHOTO PACTBOpPA), IPUMEHEHHE U MOJyYEHUE B JIa0OpaTopuu
U MpPOMBINUIEHHOCTH. WMOH aMMOHHUSA, JOHOPHO-aKUENTOPHBIA MEXaHU3M €ro
oOpazoBanusi. Conu amMMOHHUA, UX (UWYECKUE U XUMUYECKUE CBOICTBa
(pa3noxeHue M B3aHMMOJEHCTBHE €O Iejioyamu), npuMeHeHue. KauectBeHHas
peakiusa Ha noHbl ammoHus. Okcuasl azota (I, 11, 11, 1V, V). Azotucras kucnoTa.
A3OTHasI KHCIIOTa, €€ MoTy4YeHue, GU3nYecKrue U XMMUYEeCKUe CBOMCTBA (001I1e KaK
NPEICTaBUTENS Kiacca KHUCIOT M crenu(puyecKkue), MpuMeHeHne. XHUMUYECKue
peaklnH, JeXallhe B OCHOBE MOJYYEHUSI a30THOM KUCIOTHI B MPOMBILIIEHHOCTH.
Hutpatel u Hutputhl. KauecTBEHHbIE pEaKIMU HAa HUTPAT- U HUTPUT-AaHUOHHBI.



XUMUYECKOE 3arpsi3HEHNE OKPYXKAIOUIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI H BOJJOEMOB).

docdop, amnorpomabie MoauduKaiuu Gocdopa (0embiii U KpacHbIi Gocdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHE C METANIaMH, KUCIIOPOJIOM,
rajJloreHamM, KOHIICHTPUPOBAHHBIMU a30THOW U cepHOM Kucioramu). OKCHIbI
docdopa (I, V), dochopras kucnora, ¢usnuecKkue U XUMHUUICCKHAE CBOMCTBA,
noyueHne. KadectBeHHas peaknuwss Ha ¢ocdar-uonsl. [IpencraBinenus o
ranorenuaax docdopa (11, V).

[ToHsiTHE O MUHEPAIIBHBIX YI00peHUIX. A30THBIE, (hOChHOpHbBIE, KOMIUIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHUE OKPYKalolIel cpe/ibl COeTMHEHUIMU a30Ta
u docdopa.

Oo6mas xapakrepuctuka 3neMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSL.

VYrnepoa, amnorponssie Mogudukanuu (rpadur, anmas, QysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMOIeHiCTBME C METaJlIaMU, HEMETaJUIaMU, KOHIICHTPUPOBAHHBIMUA a30THOU U
cepHoil kuciotamu). [lonstue 06 ancopOunu. KpyroBopot yriiepoaa B mpuUpoeE.
Oxcunpl yriepoaa, ux (pu3nueckue U XMMUYECKHUe CBOMCTBA, JEHCTBUE Ha JKUBbIE
OpPraHU3MBbl, MOJIyYeHHE U MPUMEHEHHE. DKOJOTHYeCKUe MpoOIeMbl aTMOC(EpHI,
cBsA3aHHbIe ¢ okcuaoM yriepoza (1V). Yronbaas kuciora u ee conu, ux pusndeckue
U XUMUYECKHE CBOWCTBA, TMOJydeHHe U  mnpuMmeHenue. KapOoHaTsl,
ruApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakis Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHayabHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepojaa: yriieBOAOpOasl (METaH, 3TaH, HTHIICH, alleTHIICH), 3TaHOJI, TIUIEPHH,
yKCyCHas KucioTta. [IpupoaHble UCTOYHUKHU YTIIEBOAOPOJOB (yroJib, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI MX MEPEPaOOTKH, UX POJb B OBITY W MPOMBIIICHHOCTH.
[TonsiTne 0 OMONOTHYECKH Ba)KHBIX OPTaHMYECKHUX BEIIECTBaX — JKHpax, Oeikax,
yIIAeBOJaX — M WX pOJM B JKU3HU dYeloBeKka. EIMHCTBO OpraHWYecKHX H
HEOPTaHUYECKUX COCAMHEHUH.

Kpemunii, ero ¢usmyeckne u XUMHUYECKHE CBOWCTBA (B3aMMOJCHUCTBHE C
MeTaJlJIaMH, KHCIIOPOJOM, YIJIEPOJOM, TaJIoT€HaMu), MOJTyYeHUEe U MPUMEHEHHE.
Ponb kpeMuusd B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemuueBas kucinora,
CWJIMKATHI: (PU3UYECKUE U XUMUYECKHE CBOICTBA, MOJyYeHUE U IPUMEHEHUE B OBITY
U MPOMBIIIEHHOCTU. BakHeiiue cTpouTenbHble MaTepralbl: KepaMuKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. [IpobOrmembr 6e30macHOrO0  MCTHOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEITHEBHOM JKU3HU.

DKCNEepUMEHTAIBHOE N3YUYEHUE BEUIECTB U SIBJICHUM:



O3HAKOMJICHHUE C 00pa3IaMu MPUPOTHBIX XJIOPHUIOB (TATIOTCHHUIOB);

MPOBEJICHUE OMBITOB, OTPAXKAIOUMX (HU3HUECKHE UM XUMHUYECKHE CBOWMCTBA
raJIor€HOB U UX COCAUHCHU;

U3Yy4EHUE CBOMCTB COJITHON KUCIIOTHI;

MPOBE/ICHNE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPUI-, OPOMUJI- U UOAUA-UOHBI U
Ha0JI0/ICHUE PU3HAKOB UX MPOTEKAHMS;

O3HAKOMJIEHHUE C 00pa3liaMu CEphI U €€ PUPOIHBIX COCTUHEHHUIA,

HaOMIoZIeHWe  Tpolecca  OOyrIMBaHUsL — caxapa oA  JIeWCTBHEM
KOHILIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3y4€HHUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

IIPOBEICHHUE KaYECTBEHHBIX PEAKIUI HA CYIb(UI-, CYTbPUT- U CYyIb(PaT-UOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHUE C (U3NYECKUMHU CBOMCTBaMHU a3oTa, ¢Gochopa U HX
COEJIMHEHUM, 00pa3iamMu a30THBIX U POCPOPHBIX YIAOOPEHHUI;

MOJIy4eHHe, COOMpaHue, paclo3HaBaHUE W HM3YYEHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHUS,

MPOBEJICHUE KAUYE€CTBEHHBIX PEaKI[Mi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-moHBI U U3YUYCHHUE MPU3HAKOB UX MPOTEKAHNUS,

M3y4YE€HUE B3aUMOJICUCTBHUS KOHUEHTPUPOBAHHONW a30THOM KUCJIOTHI C MEBIO,
CBOMCTB (hoCHOPHON KUCIIOTHI U €€ COJIeH;

O3HAKOMJIEHUE C MOJIETSIMU KPUCTAJUIMYECKUX PEUIETOK aiamasa, rpadura u
¢byniepeHa, ¢ MpoLeccCOM aJcoOpOLUU PACTBOPEHHBIX BEIECTB aKTUBHPOBAHHBIM
YIJEM U yCTPONCTBOM IPOTHUBOra3a;

noJilyuyeHue, coOrpaHue, pacro3HaBaHUE M U3YyUYEHUE CBOWCTB YIJIEKUCIIOIO
rasa;

MPOBEICHHE KAauye€CTBEHHBIX pEaKIUi Ha KapOOHAaT- W CUJIMKAT-UOHBI U
M3Yy4YEHHE NPU3HAKOB UX MPOTECKAHUS;

M3y4YeHHUE B3aMMHBIX MPEBpAIIEHNN KapOOHATOB U THAPOKAPOOHATOB;

O3HAaKOMJIEHME € oO0pa3laMyd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKUHUEN CUITUKATHON ITPOMBIIIIEHHOCTH;

pelIeHne SKCIepUMEHTANBHBIX 3314 10 TeMe «BakHeline HeMeTasuibl U uX
COEIMHEHHUSD.

MeTaJibl 1 MX COeIMHEHU S

O61ue cBoiicTBa MeTaiioB. OO01Iast XapaKTePUCTUKA XUMUYECKUX 3JIEMEHTOB
— METaJJIOB HAa OCHOBAHUU UX MOJ0XKeHus B [lepuonnueckoi cucteMe XMMHUYECKUX
anemenTtoB J[. M. MenaeneeBa u crpoeHust atomoB. Metawsl A- u b-rpymnm.
CtpoeHue NpOoCThIX BEUIECTB — METAIUIOB. MeTalmmnyeckas CBsi3b U METaJUIMYECKast
KpUCTAJUTMYECKas peieTKa (MPUMUTUBHASI KyOnueckas, 00bEMHO-IIEHTPUPOBAHHAS
KyOuueckas, rpaHelleHTPUPOBaHHAS KyOnueckas, reKcaroHaJibHast



MJIOTHOYIIAKOBaHHAs ). 3aBUCUMOCTh (DU3MUECKUX CBOMCTB METANIOB OT CTPOCHUS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUWA psAd  HampshkeHud  MertamuioB.  OOmue
XUMHUYECKHE CBOMcCTBa MeTaiioB. OOmme crmocoObl TMONyYeHUsT METalIoB,
METaJuTyprus. DIEKTPOJIU3 PacIlJIaBOB U PaCTBOPOB COJIEH KaK OJMH M3 CIIOCOOOB
noyiyueHusi MetasuioB. [loHATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThHI
ux oT Kopposuu. CraBbl (CTanb, YyryH, JIOpATIOMUHUN, OpoH3a). [Ipumenenue
METaJUIOB U CIIJIAaBOB B OBITY M MPOMBIIIIJICHHOCTH.

Memannwvt A-2pynn

[Ilenouynbie MeTambl: nonoxkeHue B [leproanyueckoil cUCTEME XUMUYECKHUX
sanemeHToB JI. M. MenzaeneeBa, CTpO€HHE UX aTOMOB, HaXOXKJIECHHUE B IPUPO/IE.
dusnyecKue U XMMUYECKUE CBOMCTBA (HAa MpUMEpe HATPUS U Kajus), MOJydeHHE.
Okcuapl U TUIPOKCUIBI HATPUS U Kayusl. [I[puMeHeHre MeI0YHbIX METAJIJIOB U UX
coeMHEeHU. brosornueckas pojab HaTpUs U KaJusl.

[[lenoyHO3eMENbHBIE METAUIBI MarHuii W KaJblMW: TIOJIOKEHHE B
[Tepuonnueckoii cucteMe xuMuieckux 3neMeHToB 1. 1. Menaeneesa, CTpoeHUE UX
aTOMOB, HaXOXJeHHEe B pupojie. Pu3nuecKkue U XUMUYECKUE CBOMCTBA MarHusi U
KaJibIusl. BaxkHeilre coeTuHeHNs Kaabliusl U MarHus (OKCUJl, TUAPOKCHUJ, COJIH),
CBOMCTBa, TpUMEHEHHE. JKeCTKOCTh BOJIBI U CIIOCOOBI ee ycTpaHeHus. Kpyropoport
KaJIbIUS B IPUPOJE.

AltoMuHUN: TIoJ10)keHuE B [lepronueckor CUCTeME XUMUYECKUX 3JIEMEHTOB
. . Menneneesa, cTpoeHHME aToMa, HaxOXKIECHHE B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA amtoMUHMS. AMGOTEpHbIE CBOMCTBA OKCUIA W THAPOKCHIA
antoMuHus. [I[puMeHeHue aTtOMUHUS U €ro CIUIaBOB.

Memannwvt b-2pynn

[{uHK: cTpoeHue aToMa, CTENEHb OKUCIECHUS. XapaKTepUCTUKA (PU3NUECKUX U
XUMHUUYECKUX CBOMCTB, MPUMEHEHNE, aMPOTEpHbIE CBOMCTBA OKCHIA U THIPOKCU/IA.
KauecTBeHHbIE peaKIMu HA KAaTUOHBI IMHKA.

Kenezo: cTtpoenue atoma, CTENEeHH OKHUCIeHUsA. HaxoxaeHue B mpupoje.
dusnyecKkue U XUMHUYECKUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xkenesza. Oxcunpl, ruapokcuasl u conu keneza (I1) u xeneza (Ill), ux cocras,
CBOICTBa U nostyueHue. KauecTBeHHbIE peakIuu Ha KaTHOHBI kKene3a (2+) u xene3a
(3+). Uyryn u craib — cIaBbl kene3a. [Ipom3BOACTBO uyryHa W CTalu.
DKoJIoTUYeCcKre MPoOIEMbI, CBI3aHHBIC C METAJLUTYPTHYECKUMHE MMPOU3BOJICTBAMHU.

DKCIEepUMEHTATBLHOE N3YYEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJIEHWE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaAMU;

MOJEIUPOBAHNE METAULINYECKOU KPUCTATUIMYECKON PELIETKY;



W3Y4YEHHE B3aNMOJCHUCTBUS METAIIIOB C BOJOM, C pACTBOPAMU COJIEH U KUCIIOT,
HCCIIEIOBAaHUE MPOIECCOB AJIEKTPOIN3a pacTBopoB xyopuaa meau (l1) m monuna
KaJus, KOpPpO3UU METAIIOB;

U3y4eHue OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIOB KaJbLIUS W HATPUA C
BOJIOM, MX TUJIPOKCUIOB — C OKcuioM yriepoaa (1V) u kuciaoramus;

W3Y4YCHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJBIIHS, )KECTKON BOBL;

M3yYECHUE NPOILECCOB IMOIYYEHUsS] THUAPOKCUAOB JKEJI€3a, UX XUMHYECKHUX
CBOMCTB,;

U3y4YeHHUE MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHus,
KaJIbLIMs, aJTIOMUHMS, [IMHKA, jKele3a (2+) u xkenesa (3+), meau (2-+);

HaOJII0JICHUE U OINKCAaHWE OKpalMBAHUS IUJIAMEHU MOHAMM HATpUs, Kajdus U
KaJIBITUS;

uccienoBane aM(pOTEpHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoma (I11) u rugpokcua nuHKa;

pelIeHUE KCIEPUMEHTAIBHBIX 3aJ1ad N0 TeMe «BakHeumme mMeTtaiuibl U ux
COEIUHECHUSD.

XHUMHUA M OKpPY:KaoUias cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM >XHU3HM YEJIOBEKa. be3omacHoe
WCITIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momorib mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIEHTpaius BeulecTs, nainee — [1/1K). Ponb xuMun B pelieHnH 3KOJIOTMYECKUX
po0em.

OKCIIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C
oOpasiiaMd MarepuangoB (CTEKJIO, CIIaBbl METAJJIOB, MOJUMEPHBIE MaTepHualbl),
ONPEAECICHUE KUCIOTHOCTA TPUPOAHBIX BOJ, MOAECIMPOBAHUE MpOIEcca
o0Opa30BaHUs KUCIIOTHOTO JOX/Is, H3yUYCHHUE €0 BO3JICHCTBUS HA MaTEpPHAIIBI.

IloBTOpeHne u 00001IeHNMe 3HAHUI OCHOBHBIX pa3ejioB KypcoB 8-9
KJIACCOB

ITepuoanueckuii 3akoH u Ilepuoanueckas cucTremMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB
XUMHUUYECKUX IJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPyMIax.

CtpoeHue BelecTBa B TBEPIOM, KUIAKOM U Ta3000pa3HOM COCTOSIHUH. BuibI
XMMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEILECTBA OT THIA KPUCTATUIMYECKOU
PELIETKU U BUJIa XUMUYECKOU CBSA3H.

Knaccudukanms XUMHUECKMX PEAKIUH 10 pa3IMYHBIM  IPU3HAKaM.
[IporHo3upoBanre BO3MOKHOCTH NPOTEKAHUS XUMHYECKHX IMPEBPALICHUN B
Pa3IMYHBIX YCIOBHUSIX HA OCHOBE IIPEJICTABICHUM XHWMHUYECKOM KHHETUKU W
TEPMOJUHAMUKH.



CBoiicTBa KHCIIOT, OCHOBAaHMH W COJ€H B CBETE MPEIACTaBICHUN 00
IEKTPOIUTUICCKON  JAWCCONMANMM W OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKIusIX.

Mesicnpeomemmuuwle céa3u

Peanmzamus MeXnpeaIMeTHBIX CBsI3€d MpH WM3YYCHHH XUMHH B 9 Kiacce
OCYIICCTBJISIETCS. 4Yepe3 MCIOIb30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HAyKaX.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSATHUS: SBIICHUE (TIPOIECC), HAyUHbIN (aKT,
THIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KIacCUPUKAIUs, TEePUOJAUIHOCTS,
HaOJII0ICHUE, DKCIIEPUMEHT, MOJICIHPOBAHUE, U3MEPEHUE, MOJECINb, TEXHOJOTHS,
MaTepHabl.

®du3nka: BEMIECTBO, TENO, (PU3MUECKUE BEIWYUHBI, CIUHUIIBI W3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTaJUTMUECKasl PeIIeTKa, JJICKTPOH, SIpo aTOMa, MPOTOH, HEUTPOH, MOH, HYKITH/I,
M30TOIbI, KBAaHTBI, PAJMOAKTUBHOCTh, ajb(a-, OeTa- U TraMMa-u3IydCHHUE,
AIEKTPUUCCKHUH 3apsii, MPOBOAHUKH, ITOTYTIPOBOTHHUKH, TUIICKTPUKHU, COTHCUHBIN
CIIEKTp, pa3yioKeHne OeI0Tro CBeTa B CIEKT.

buonorus: sxocucrema, ouocdepa, hoTocHHTE3, MPOIIECCH 0OMEHA BEIECTB,
MUHEpaJIbHBIC YIOOPEHUS, MHKPOIJICMEHTBI, MAaKpPO3JIEMCHThI, IUTATCIbHBIC
BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, MTOJIE3HbIC
MCKOIIaeMble, TOTIJIMBO, BOJIHBIE PECYpPCHI, TUTAHETa 3eMJIs.

TexHomnorus: CTPOUTEIbHBIE  TEXHOJIOTHH,  CEJIbCKOXO3SiCTBECHHBIC
TEXHOJIOTHH, TEXHOJIOTUN AICKTPOHHON IPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMUBI 110 XUMUN
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAaMMbl OCHOBHOTIO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOy4YeHHS XUMHUHM B €IMHCTBE y4eOHOU U
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOIO3HAHUs, CaMOPAa3BUTUS U  COLMAIU3AIIU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAllMd U
pacIlIMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA:

MPOSIBJICHUE IIEHHOCTHOTO OTHOUIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACIIEIMI0, TOHUMaHWE 3HAYCHUsI XUMUUYECKON HayKu
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IIEeCTBa, B Pa3BUTHUU SKOHOMUKH Poccun
Y CBOETO PETHOHA;

2) rpaskaaHCKOr0 BOCIIUTAHUSA:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEMJICHHE K B3aMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATEebHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOWUX TOBAPUIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMupoBaHUs HEHHOCTH HAYYHOTO MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TMPECTABICHUS O BEIIECTBE M XWMHYECKOW pPEaKIINH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IEHHOCTH HAYYHOTO MO3HAHMUS I PA3BUTHUSI KaXKJIOTO YEIOBEKA U
MPOU3BOJIUTEIIBHBIX CHJI OOIECTBA B LIEJIOM, POJIM U MECTa HayKu «XUMHUSD» B
CUCTEME HAy4HBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS MPUPOIbI,
B3aUMOCBSI3SIX YEJIOBEKA C IPUPOJHOM U TEXHOJIOTMYECKOMN CPENOi;

MO3HABaTENIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEIOBATEIHCKOM



NEeATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJIEHHWS W YPOBHS JajJbHEHIIETrO
oOy4JeHHS;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOT0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBuiI OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMU BEIIECTBAMH B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMHUpOBaHNE LIEHHOCTHOIO OTHOLIEHHUS K TPYIOBOM JAEATEIbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATENBCKOMN NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alli B 3TON
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MIPUPOJE KaK UICTOYHUKY KU3HU HA
3emJie, OCHOBE €€ CYIIECTBOBAHMSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUIAHUPOBAHUSI TOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCIEICTBHMA  JJIs
OKpYXalollel Cpe/ibl; 0CO3HAHUE I100aTbHOT0 XapaKTepa IKOJIOTHYECKUX MTPOOIeM
U IIyTel UX peLeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUSI, TOJTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3aad, CBA3AHHBIX C OKpYXKalolled Cpefoi; aKTHBHOE
HENPUATHE JEUCTBUN, TPUHOCAIINX BPEI OKPYXKAIOLIEH Cpele; OCO3ZHAHUE CBOEU
pOJIM Kak TpaKAaHUHA W TMOTPEOUTENsE B YCIOBHUSIX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEel; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

METANPEAMETHBIE PE3YJIbTATDI

MetanpeameTHble pe3ynbTaThl 00YYarOMIMXCS, OCBOMBIIMX MpPOTpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuajIbHOE E€IUHCTBO MHpa M TMpolecc IO3HaHUs (BEIIECTBO, CBOWMCTBO,
SHeprusi, sSBJICHUE, HAy4YHBIH (PaKT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TEOpPUs,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCIIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4Y€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISTUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
3¢} (HEKTUBHOCTH OCBOCHHS COJIEp)KaHUS Y4YeOHOro mpeaMera, (OpMUPOBAHUS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENBCKON  JEATEIBHOCTH
oOyuJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COITUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue aelicTBHA:

YMEHUS HWCIOJIL30BaTh MPHUEMbl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHHWH: PACKPHIBATh CMBICT XUMHUYECKUX TMOHITHHA (BBIACIATh UX CYIICCTBCHHBIE
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHSIMH); aHAJIW3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBAaHUA IS KIacCUDHUKAIMK U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMHUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHbBIC, JEAYKTHBHBIC, TI0 aHAJIOTHH ); PeIaratb KPUTEPUN
1 BBISBIISITH OOIIHE 3aKOHOMEPHOCTH M IMPOTHUBOPEUYMS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPHUMEHSATH B IPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METANPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yeMbIe B XUMHUHU, TTPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABIICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHUMHYecKas (opMmylia W YypaBHEHHUE
XUMHUYECKOW PEaKIIUM — MPU PEIICHUH YUYeOHBIX 3aJ1a4; ¢ YIETOM ITHUX MOJICIIbHBIX
MPEACTABICHUA  XapaKTepH30BaTh HM3ydYaeMble XHMHYCCKHE BEIIECTBA U
XUMUYECKUEC PEAKITUN.

ba3oBble wucciaegoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO IO3HAHUSA
BeILeCTB M sIBJICHUI1):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB W SBICHHM Ha
OMIIUPUYECKOM M TCOPETUYECKOM YPOBHIX B Yy4eOHOM TO3HABATCIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJICHHBIE BOIPOCH B KA4Y€CTBE WHCTPYMCHTA
MMO3HAHUSA M CAMOCTOSITSIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMynmupoBaTh MpodiieMy, ONMPENeNsATh IMeb W 3aJaud, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeJIaraTh OMMCATEIIBHYIO WA O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBIISITH €€ TPOBEPKY; YMCHHUS IMPOBOAWTH HM3MEPCHHUS HEOOXOIUMBIX
1apaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peampHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3YyJIbTATHI,
dbopmyupoBaTh 0000IIEHUST ¥ BBIBOABI 1O PE3yibTaTaM IMPOBEACHHOTO OIIBITA,
HCCIIEIOBAHUSI, COCTABIATh OTYET O MPOACIaHHOM padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHMKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHWSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHaMTM3UpOBaTh HHPOPMAIMIO U KPUTHYECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJIs pEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pas3auuHble METOAbl M (OpPMYJIUpPOBaTH 3alpochl IpPU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOU MJis BBINOJHEHHS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHBHBIC TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpEICTaBICHHUS
uHpopManuu (cxembl, rpauku, AUArpaMMbl, TaONMIBI, PUCYHKH U Jpyrue
(GOopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XUMHUYECKON HH(OpMAIMe; TNpPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPECTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJMMYHO BBICTYNAaTh C MPE3CHTAIMCH
pPE3yJIbTATOB BBHITIOJIHEHUSI XUMHUYECKOTO DJKCIEpPUMEHTa (MCCIIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJ€ JUaiora u
(1K) TUCKYCCUU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBaTh UJIEH,
dbopMyIHpOBaTh CBOM MPEJJIOKEHUSI OTHOCUTEJILHO BBITIOTHEHUS MPEIJIOKEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTPYAHHYECTBA (TPyIIOBas KOMMYHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTH: IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, paACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYNIBI, BBITIOJHATH CBOIO 4YacTh pPabOThI, KOOPJIWHHUPOBATH CBOU
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, ONMPEACIATH KPUTCPUU TIO
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME TPOOIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
o0CyXJeHn1, OOMEHE MHEHHSMU, «MO3TFOBOM INTypMe» U JApyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETYJIATUBHBIMHA HCﬁCTBHﬂMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3all, CAaMOKOHTPOJII, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHMsI pellaTh ydeOHbIE M MCCIENOBATENbCKUE 3aaud: CAMOCTOSATEIBHO
BBIOMPATh CHOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PA0OTY MPH PELICHUN y4eOHOU WIIN
UCCJIEIOBATENbCKOM 3a/1a4; HA OCHOBE IIOJYUYEHHBIX PE3yJIbTaTOB (OPMYIUPOBATH
00OOIIECHUs] W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTH CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3ysibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JIEATENbHOCTH; KOPPEKTHPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS MPOTPAMMBI TI0 XHMHHA OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEe COJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0230BOI0 YPOBHS, COTJIACOBAHBI MEXKTY COOOI,
YTO IMO3BOJISIET PEATM30BBIBATh YIIIYOJIIEHHOE U3YYEHUE KaK B paMKaxX OTICIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alui WHAUBUAYAJIbHBIX 00pa3oBaTEIbHBIX
TPAeKTOPUIA, B TOM UYHUCJI€ UCTOJIB3Yysl CETEBOE B3aUMOJIeCTBUE opranu3anuu. [lo
3aBEpPIICHUM pealu3alyy MpOorpaMMbl  YIIIyOJIEHHOIO YpPOBHS OOydaroniuecs
CMOTYT JIeTajbHEE OCBOUTh MaTEpHall, OBJIAJIETh PACIIUPEHHBIM KPYTOM MOHSATUHN U
METOJIOB, PEIIaTh 33/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOMIMMHUCS HayYHBIX
3HaHUM, YMEHUN U CIIOCOOOB IEUCTBUM, CrIEM(PUIECKUX JIJIs1 TPEAMETHON 00J1acTh
«X¥UMHM»; OCHOBBI HAYYHOTO MBINIJICHUS; BHIBI JCSITCIBHOCTH IO TOJYYEHHUIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaldy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pasNUYHBIX YYEOHBIX U peajJbHBIX JKU3HEHHBIX YCJIOBHSX; O0O0ECTIEYMBAIOT
BO3MOYKHOCTh YCIIEITHOTO OOYUEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHus.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupoBaHb
CJICYIOIIME MPEAMETHBIC PE3yJIbTAaThl U3YYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XHMMHUYECKHX IIOHSITHUWA: aTOM, MOJIEKYJa,
XAMUYECKUN JJIEMEHT, METAJUI, HEMETaJll, aJUIOTPONHs, MPOCTOE BENIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJICKYJIsIpHAsg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsT Macca, MaccoBasi JOJISI XUMHUYECKOro »JJIEMEHTa B COCIMHEHUH,
MOJISIPHBIN 00BEM, OTHOCHTEIbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
colib, amMOTEepHBIN OKCcHA, amM(pOTEPHBIA THUIPOKCHA, XHUMHYECKas PpEeaKIlus,
KJIaccuUKaIys peakivii: peakiud COCIUHEHUS, PEAKIIUU Pa3I0KeHUs, peaKIuu
3aMeIIeHUs, PeaklMu OOMEHa, 3K30- W JHJAOTEPMHUUYECKHE PEaKIUH; TEIUIOBOU



ahdeKT peakiuu; SAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTab,
paguyc atoMa, XMMUYECKasi CBA3b, MOJIIPHAS W HENOJISAPHAs KOBAJIEHTHAs CBS3b,
WOHHAas CBf3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBass JOJs BeEIIEeCTBA
(mponeHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIleCcTBa B
pacTBope; 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIHUTEIH H
BOCCTAHOBUTEIH, OKHCJICHHE 151 BOCCTAHOBJICHHE, OKHCIIUTEJIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OajaHca;

WJUTEOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITUI U IPUMEHSATD
9T MOHATHUS MIPU ONMCAHUU BELIECTB U UX MPEBPALLICHHUII;

UCITIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY JIJIsl COCTaBIICHUS (DOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COEIWHEHUSX,
CTENIEHb OKHUCIIEHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BEIIIECTB K OINPECICHHOMY KJIAaCCy COeMHEHUH 1Mo hopMyiam, BUIbl XUMUYECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COETMHEHUSX;

PAacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BELIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona /J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPUH, 3aKOHa ABOTAaIpO U €ro CIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METOAX
MO3HAHUS, B TOM YHUCJIE DJKCIEPUMEHTAIbHBIX M TEOPETUUYECKUX METOAax
MCCJICIOBAHUS BEIIECTB U U3YUCHUSI XUMUYECKUX PEaKIIUM;

JEMOHCTPUPOBATh IMOHUMAHUE TNEPUOJNYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX JIEMEHTOB OT UX I10J0KeHus B [lepronnueckoit cucreme:

OMMKCHIBATH U XapAKTEPHU30BaTh TabInuHy0 hopmy [leprnonnueckoit cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3uyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynma (b-rpymnmna)y, «Masbie nepuoab»y U «O0JbIINE MEPUOIBDY;

COOTHOCUTh 000O3HAu€HUsA, KOTOpble UMeroTcs B Tabnuue «llepuoanueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBay, ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHWYECKHX 3JIEMEHTOB (COCTaB U 3apsll
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX MO SJIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b TMOJOXEHUA 73yeMeHTa B llepuoguyeckoil cucreme c
pacrpeneneHueM JJIEKTPOHOB II0 JHEPreTUYECKMM YPOBHSIM, MOLYPOBHSIM H
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPHOJIOB;

KJIacCU(UIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMUYECKUE peaklny (110 YUCIy U COCTaBY YYaCTBYIOUIUX B PEAKUUH BEUIECTB, 1O
TerioBoMy b PexTy);

XapaKTePU30BaTh (OMUCHIBATH) (PU3UIECKUE U XUMHUECKIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJAOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHJIOB, KHCJIOT, OCHOBAaHHW W COJIEH, TEHETHUYECKYIO CBS3b MEXIY HHMH,



MOATBEP)KIAss TPHUMEPAMH  MOJICKYJSPHBIX  YPAaBHEHHH COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/a, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEUIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO JIEMEHTa B COCJIMHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMyJie COCAMHCHHS, HaXOIUTh
MPOCTEUIITY 0 (POPMYITY BEIIECTBA IO MAaCCOBBIM I MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBAa B PACTBOPE, MOJSPHYIO KOHIEHTPAIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUEThI M0 YPABHEHUSIM XUMUYECKON pEeaKInu;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICIUTEIHLHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIMIO, BbISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I N3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakinii, €eCTECTBEHHO-HAYYHbIC METOJIbI TIO3HAHUSA — HaOJOJIEHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pPEaIbHBIA U MBICICHHBIM) — JJIs OCBOEHUS
y4e0HOTO CO/IepKaHUS;

PacKphIBaTh CYIIHOCTh MPOIECCOB OKUCIICHHSI K BOCCTAHOBJICHHS, COCTABIISATh
YpaBHEHUSI TPOCTHIX OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaKIii (MEeTOAOM
AJIEKTPOHHOTO OasiaHca);

YCTaHABJIMBATh CBA3UM MEXKIY pealbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOMCXOSIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

COOJTI0IaTh TpaBuIia 6€30macHO PabOThI B JIAOOPATOPHUH MPU HCTIOTB30BAHUH
XUMHUYECKOH MTOCY/TbI 1 000PYyI0BaHHMS, a TAK)KE MPaBHJIa 0OPAIICHUS C BEIECTBAMHU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBITIOJIHEHUS JTA0OPATOPHBIX OIBITOB |
MPaKTUYECKUX paldOT MO TOJYYEHHIO M COOMpPAHUIO Ta3000pa3HbIX BEIECTB
(BolopoJia ¥ KUCJIOPO/ia), MPUTOTOBIIEHUIO PACTBOPOB C OIMPEACICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371ad M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COCTUHEHUI;

JEMOHCTPUPOBATh  BJQJCHHE OCHOBAMHU XHUMHYECKOHM  T'PaMOTHOCTH,
BKJTFOYAOIIEH YMEHUS 0€3011acHOTO 0OpaIieHus C BEMIECTBAMU, HCTIOIb3YEMBIMU B
MTOBCEHEBHOM KU3HM, a TaK)KE 3HAHUE MPABUJI MOBEACHUS B IEISIX COEpEKEHUST
3JI0POBbBSI 1 OKPYKAIOIICH CPEIbI.



K xoHuy oOyuenuss ¢ 9 knacce y oOyuaromierocss OyayT c)oOpMHUpPOBaHbI
CJICTYIONTUE MIPESIMETHBIC PE3YIbTAThl U3YUCHHS XUMUHY Ha YTITyOJIEHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl PEaKIusl, TeIIOBOU 3(P(HEKT peakiuu, MOJb, MOJISPHBIN
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMALNS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHE, OJJEKTPOJU3, auloTponus, am(pOTEPHOCTb,
XUMUYECKasi CBSA3b (KOBAJEHTHAs, MOHHAS, METAJUINYECKasi), MEXKMOJICKYIISIPHbBIC
B3aUMOJICUCTBUS (BOJOpPOAHAs CBsI3b, cuibl Ban-nep-Baanbca), KoMmruiekcHbIe
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LEHTPUPOBAHHAS KyOuueckasi, IpaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHaJlbHasi IJIOTHOYNAKOBaHHAsA), KOPPO3USl METAJIOB, CIUIABBL, CKOPOCTH
XUMUYECKON PEeaKinu, KaTalau3, XUMUYECKOE PABHOBECHE, AIIEMEHTHI XUMHUECKOMN
TEPMOJUHAMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB Xxumuu; 11/1K;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITHI U IPUMEHSATh
9THU TIOHSATHUSI IPU ONMCAHUU BEILIECTB U UX MPEBPAIICHUIA;

UCITI0JIb30BATh XUMHUECKYIO CUMBOJIMKY JIJIsl COCTaBIICHUS (DOPMYJT BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENIENATh BAJEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIMHEHUN 1o (opMynaMm, BHUJIbl XUMHUUYECKOW CBS3M (KOBaJCHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHUYECKHUX COEOUHEHMSIX, 3aps] HOHA [0
XUMUYECKON (hopmysie, xapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHUUYECKHX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Menaeneea wu
JEMOHCTPUPOBAThH €r0 MOHUMAaHUE:!

OMMKCHIBATH U XapaAKTEPHU30BaTh TabmnuHyo dhopmy [leprnonnueckoit cucrembl
XUMHUUYECKUX DJIEMEHTOB: Pa3NyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamnsie
NEPUOJIBI» U «OO0NbIINE IEPUOIBIY;

OOBSCHATH CBA3b TMOJOXKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacrpesielieHUeM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPUOIOB;

BBIJICNISITh OOIIHME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB AJIEMEHTOB U UX
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCUJIOB) B Mpejesiax MaJlbIX MEPUOJIOB M TJIABHBIX MOJTPYIIL C
Y4E€TOM CTPOEHHUSI UX aTOMOB;



PacCKpbIBaTh CMBIC TEOPHUH AJIEKTPOJIUTHUECKON TUCCOoIUAINK, 3akoHa ['ecca
U €ro CIJEJICTBUHM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUSs
CKOPOCTHM XHMMHUYECKOW pEaKIMu, HampaBlCHUS CMENICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DSJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIECTB, MO
TerIoBoMy 3(deKTy, Mo arperaTHOMYy COCTOSHHIO PEareHTOB, MO0 W3MEHEHUIO
CTENIEHEH OKHUCIEHUS XMMHYECKUX JJIEMEHTOB, MO0 OOpPaTUMOCTH, IO Y4YaCTHIO
KaTanu3aropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXKAas 3TO OMHCAHUE
MpUMepaMy MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peakuuii;

COCTaBIISAITh YPABHEHUS: JJIEKTPOJIUTHIECKON JTUCCOUMALINYI KUCIIOT, MEI0YEH
Y COJICH; TIOJIHBIC U COKPAIIEHHbIC YPABHEHUSI PEaKIIMi HIOHHOTO 0OMEHa; peaKIui,
MOATBEPAKAAIOMIUX CYIIECTBOBAHUE TEHETUYECKOM CBSA3M MEXKIY BeleCTBaMU
Pa3JIMYHBIX KJIACCOB;

pacKkpbiBaTh  CYHUIHOCTh MPOLECCOB THAPOIM3A COJIEM MOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pPEaKIil, CYITHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMl  TMOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUif;

MPEACKA3bIBATh XapaKTep CPebl B BOAHBIX PACTBOPAX COJIEH;

XapaKTepU30BaTh (OMUCHIBATh) (U3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BeIECTB (KHUCIIOPOJ, O30H, TpaduT, aliMa3, KpeMHUH, a3oT, ¢pocdop, cepa, XJop,
HATpUM, KA, MarHui, KaJablUM, aTFOMUHUH, KeJI€30, IIMHK) U 00pa30BaHHBIX MU
CJIO’KHBIX BEIIECTB, B TOM YKCJI€ UX BOJHBIX PACTBOPOB (aMMHaK, XJIOPOBOJAOPOI,
cepoBoaopon, okcuasl yriaepoaa (1, 1V), kpemuus (1V), azora (I, I, 111, IV, V) u
dochopa (Ill, V), cepr (IV, VI), cepnucras, cepnas, azorHas, ¢ocdhopHas,
yrojibHasi, KpeMHUEBasi KUCIOThI, OKCUJIbI M TUpOoKcuAbl MeTaiuioB |A—I1A-rpynm,
amoMuHUs, MHKA, xene3a (11 u 11));

MOSICHATh COCTaB, OTIEIbHBIE CIIOCOOBI MOJYYEHUS U CBOMCTBA CIIOMKHBIX
BEILIECTB (KUCIOPOJCOACPIKAIINE KUCIOTHI XJIOPa, a30TUCTAs, YKCYCHAsi KUCIOTHI U
ux cou, ranioreau bl kpemuwsi (1V) u docdopa (111 u V), okcna u ruapokcu xpoma
(111), mepmaHTaHaT KU,

OMKCHIBATH POJIb BAXKHEHIIINX MU3y4aeMbIX BEUIECTB B MPUPOIHBIX MpOIEccax,
BJIMSIHUE HA KUBbIC OPraHU3MbI, IPUMEHEHHUE B PA3JIMUHBIX OTPACIISIX SKOHOMUKH,
MCIIOJIb30BaHuUE JIsl CO3/IaHUSI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTHIA;

MPOBOAUTH PEAKIUU, MOATBEPKIAIOIINE KAUECTBEHHBIM COCTAB Pa3IMUYHbBIX
BEILECTB, PACIO3HABATh OMBITHBIM MYTEM COJAEp>KAlIUECs B BOJHBIX PacTBOpPAX



WOHBI: XJIOpUA-, OpoMua-, HOAWA-, Cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbdut-, cynbpua-, HUTpaT- W HUTPUT-HOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllusl, aTlOMUHUS, Kkee3a (2+) u xenesa (3+), menu (2+),
IIMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEMIIIMX M3y4aeMbIX BELIECTB B
3aBHCUMOCTH OT MIX COCTaBa M CTPOCHUS, MPUMEHECHHE BEIICCTB B 3aBUCHMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYCCKHUX MPEBPAIICHUI B Pa3TUIHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (OpMyJie COECIUHEHHUS, MAcCCOBYIO
JIOJIF0  BEILIECTBA B PAacTBOPE, MOJIBHYIO JOJI0 XHUMHUYECKOTO JJIEMEHTAa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PAacTBOpPE, HAXOAUThH
pocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSAM XUMHYECKUX PEAKIM C YIEeTOM HEI0CTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJIa MPOIYKTA, 3HAUCHHUS TEIUIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOJII01aTh MpaBuiia 6€30macHoi paboThI B JIA0OPATOPHUH MPU UCTIOTB30BAHUH
XUMUYECKOH MOCY/IbI 1 000PYyI0BaHMSI, a TAK)KE MPaBUJia 00paIleHUs C BEIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBITIOJIHCHUS JA0OPaTOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO MOJYYEHUIO U COOMpPAaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yrieKHuclIoro ra3a) U perieHuio SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM
Kypca, TMpEICTaBIsATh PE3yNbTaThl JKCIEpUMEHTa B  (GOpME  BBIBOJIOB,
JTIOKA3aTeNIbCTB, IPAPUKOB, TAOJIUII U BBISBIATH SMIIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEpAIlH MBICIUTEIHPHOW IEATEIHHOCTH (aHAMHU3 H
CHUHTE3, CpaBHEHHE, OO0OOIIEHNWEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIIUM,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMO3HaHUs (HAOII0JICHUE, N3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

OpUMEHATh  MpaBuja  0Oe30macHOro  oOpalleHuss € BElIeCTBaMH,
WCITOJIb3yEMBIMH B TTOBCETHEBHOM KU3HH, PABHJIA ITOBEICHUS B IIEIISIX COSPEKCHUS
3I0POBbSl U OKPYKAIOIIEH TMPUPOJHOW Cpedbl, MOHUMATh Bpel (OMacHOCTH)
BO3JICCTBHSI HA JKMBBIC OPTaHU3MBI OINPEICICHHBIX BEIIECCTB, IMOSACHITH Ha
pUMeEpax CIOCOObl YMEHBIIICHUS W MPEAOTBPANICHUS WX BPEAHOTO BO3JACHCTBUS,
3HAYEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

WCITIOJIB30BaTh TOJIYYCHHBIC MpEACTaBiIeHUS O cdepax mpodeccrHoHambHOMI
NeSATETLHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY
U1l Ipo(heCCHOHANBPHON OpUEHTAllMd M 1T OCO3HAHHOTO BHIOOpAa XMMHUHU Kak



npo(UIBLHOTO MPeaMETa PHU MPOI0KEHIHN 00yUeHHUs Ha YPOBHE CPEHET0 00IIETO
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOEKTHO-HCCIICIOBATEIHCKON ACATEIHHOCTH
XAMHYECKON W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEICHUS YUCOHBIX HCCIIEIOBAHUH B YCIOBUAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3anuil (IIEHTPOB) NOMOTHUTEILHOTO 00Opa30BaHUS JETEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3ieioB JaekTpoHHbIe (HU(pPOBHIE)
KoHTpoJibHbIe IIpakTH4eckue
n/n U TeM MPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 9 5 bubmuorexa [JOK
' [PaKTHYECKOM https://m.edso0.ru/7f41837c
JESTeTLHOCTH YeJIOBEKa
BemiectBa u xummueckue bu6mmoreka [IOK
1.2 17 1
peakuuu https://m.edso00.ru/7f41837c
Wroro mo paszneny 26
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Ilonstue o razax. 11 1 1 bubnnorexka [JOK
' Kucnopon. Okcuzst https://m.edsoo.ru/7f41837c
Bognopoga. Ilonstue o bubnuoreka [IOK
2.2 7 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
53 Bopna. Pacteopsl. [lonstue 9 1 1 bu6mmorexa [IOK
' 00 OCHOBaHHUSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChI BuG 1OK
nOIMOTEKA
24 16 1 1
HeOpraHquvCKHX https://m.edsoo.ru/7f41837c
COCTMHECHU I
Uroro mo pazneny 43



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

Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMHUYECKUX AJIEMEHTOB /. 12 bubmmorexa [JOK
https://m.edsoo0.ru/7f41837c
N. MenpneneeBa. Ctpoenue
aroma

XUMHUUYECKAA CBI3b.

OKuCIUTEIbHO- bubmuorexa [JOK
3.2 13 1
BOCCTAHOBHTEIbHEIE https://m.edsoo.ru/7f41837c
peakiumn
Utoro no pazneny 25

Pasnea 4. [loBTOpenue.

[ToBTOpenue u o6o01IEHNE
bu6nmoreka [JOK

4.1 7
SHATHILTIO KypCY XHMIH 32 8 https://m.edsoo.ru/7f41837¢c

& Ki1acc.

Hrtoro 8

OBIIEE KOJIMYECTBO YACOB

10 ITPOI'PAMME 102 > 6



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

9 KUIIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3znesn 1. BenrecTBO M XUMH4YecCKasi peakius
11 [loBTOpEeHue u yriay6ienue 3HaHUH O 6 Bbu6moteka [JOK
' BEILIECTBE https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS bubnnorexa [JOK
1.2 . 9 1
XUMHYECKHUX PEaKui https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 11 1 9 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro mo pazneny 26
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakKTepuCTUKa XUMHUECKUX 6 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA- el Cepa u eé 8 bubmmorexa [JOK
' TPYIHIBL. £-6p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop U ux 12 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmnel. Yriaepon u 12 1 2 Bubmmorexa [IOK
' . PYHTIBL po https://m.eds00.ru/7f41a636
KPEMHUH, UX COCIMHCHHUS.
Hroro mo pazaeny 38



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

bub6nmoreka [IOK
A i
3 Obupie croficTea METAILIOB > https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B i 17
3 QKHEUIITNE METAJUTBI M KX COCTUHEHUS httos://m.edsoo.ru/7f41a636
Hroro no pazaeny 22
Paszpnen 4. Xumus u okpyxaromasi cpeaa
41 BeniectBa 1 maTepuansl B KU3HU YEIOBEKA. 3 bubnnorexa [JOK
' OCHOBBI 2KOJIOTHYECKOM TPaMOTHOCTH https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
Paznen 5. O6001menne 3HaHuii
51 [ToBTOpenue n 06o0IIEHNE 3HAHUI 13 bubmuoreka [IOK
' OCHOBHBIX pa3/eioB KypcoB 8—9 kiaccoB https://m.edso00.ru/7f41a636
Wroro mo paszneny 13
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
(]
Jrj;n Tema ypoka Beero KonrTpoabubie IIpakTuueckue fI[:yT:eHnﬂ :)Ig[?ai(();];fenbﬂme
padoThbI padoTbI pecypenI

1 [Ipeamer xumun. Pons xumuu B 1 bu6mmoreka [JOK
JKU3HH YEJIOBEKA. https://m.edsoo.ru/ff0d210c
[Tonsitue 06 uctopuun

2 BO3HUKHOBEHUS U PA3BUTHSI XUMUH. 1
XuMHUS B CUCTEME HayK

3 Tema u BemectBa. Puznyeckue u 1
XUMUYECKHE CBOMCTBA BEIICCTB.

4 dusndeckue 1 XUMHIECKUE 1
spieHus. CTapToBasi JMArHOCTUKA.
[ToHsiTHE O TEOPETUUECKUX METO/IAX

5 MO3HAHUSI B €CTECTBEHHBIX HAYKaX. 1 bubnmnorexa [JOK
M cTOYHUKHM XUMHYECKON https://m.edsoo.ru/ff0d227e
uH(pOpMaLIUH.
[IpakTuueckas pabora Ne 1 mo Teme

5 "IIpaBuia paboThl B 1a00paTopuu U 1 1 bubnnorexka [JOK
npuémbl 00paleHus ¢ https://m.edsoo.ru/ff0d23dc
n1abopaTopHbIM 000pyIoOBaHHEM "

7 YucThle BEMECTBA U CMECH 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d26ca
8 Crioco0OsbI pa3aeneHus cMmecei 1



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

[IpakTuueckas padora Ne 2 o reme

9 "Paznenenne cmeceit (Ha mpuMepe bubmmorexa [JOK
. https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPEHHOM COMM)"
bubmuorexa [JOK
10 ATOMBI H MOIICKYIEI https://m.edsoo.ru/ff0d2aéc
bubmuoreka [JOK
1 KHMIMECKHE DJCMEHTEI https://m.edsoo.ru/ff0d2be8
12 [IpocThie U CIIOXKHBIC BEIIECTBA bubnmorexa LOK
https://m.edsoo.ru/ff0d2a6c
13 BemectBa MosiekynspHOTo u
HEMOJIEKYJIIPHOTO CTPOCHHUS
3aKOH IMOCTOSTHCTBA COCTaBa
14 BeIeCTBA. XUMHUUecKas hopmyra. bubnuoteka [JOK
BaneHTHOCTh aTOMOB XHUMHUUYECKHUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB.
Ornpezienienre BAJIGHTHOCTH aTOMOB
15 1o (popmynam GMHAPHBIX
COeTMHEHNN
OTHocUTeNbHAs aTOMHAs Macca.
16 OTtHocuTeNbHASI MOJIEKYJISIPHAS bubmmorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
17 MaccoBas 10719 XMMHYECKOTO bu6mmorexa [IOK
3JIEMEHTa B COCOUHEHUU https://m.edsoo.ru/ff0d350c
18 KonnuectBo BemecTBa. MoJIb. bu6mmorexa [IOK
Momnspnas macca. https://m.edso0.ru/ff0d5230
19 Pemenue 3amau.
20 XuMu4eckue siBIcHUs. XUMUYECKas bubnuorexa [JOK

peakus u e€ NpU3HaKU

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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21

3aK0OH COXpaHEHUsI MaCChl BEIIECTB.
XUMHUYECKUE YpaBHEHHUS.

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3b88

22

TuIbI XUMHYECKUX PEAKIIUI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3f34

23

Pacuétel mo XxuMuuecKum
YPaBHEHUSM KOJIMYECTBA U MACChl
MCXOJHBIX BEUIECTB WJIM MPOTYKTOB
peakuu

24

Brrancaenus mo YPaBHCHHAM
XHUMHYISCKOM PCaKun: KOJINICCTBA
BCIICCTBA, MACCHI 110 U3BECTHOMY
KOJIMYCCTBY BCUICCTBA, MAaCCC
PpCarcHToB WA NPOAYKTOB PCAKIIUU

25

26

27

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

Konrtponbnas pabora Ne 1 o teme
"BemecTBa 1 XUMHUYECKHE peakuu'
Bo3nyx — cMech ra3os. [lonstue o
rasax.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d448e

28

29

30

3akoH ABorapo. MomsipHbIld 00bEM
ras’oB

Brruncnenus o0béMa, KoJIMUeCcTBa
BEILIECTBA ra3a M0 U3BECTHOMY €T0
KOJIMYECTBY BEIECTBA, 00BbEMY

Brruncienns o0bEMOB ra3os 110
YPaBHEHUIO XUMUYECKOW pEAKLIUHI
Ha OCHOBE 3aKOHA 00BbEMHBIX
OTHOIIICHUM Ta30B.

31

Kucnopon — sneMeHT u mpoctoe
BelecTBo. O30H.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

32

OKcHIEL.

CrniocoObl Moy4eHus KUCIopo/ia B

bu6mmoreka [IOK

33
1a00paTOPUN U MPOMBILIIICHHOCTH https://m.edsoo.ru/ff0d497a
[TpaxTuueckas padota Ne 3 o Teme
34 "I[Tonyuyenue u cobupanue bubmmorexa [JOK
i P N https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTB
TennoBoii 3¢ ekt XuMuIecKoi
35 peaKkIu, TEePMOXUMHUYECKUE bubnuorexa [JOK
YpaBHEHUS, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHYCCKHUE PEAKITUU
TorumBo. Mcnons3oBanue yris u
36 MeTaHa B KQ4eCTBE TOILIMBA bubmorera [JOK
' https://m.edsoo.ru/ff0d4c4a
3arpsi3HeHue BO3AyXa.
https://edsoo0.ru/wp-
content/uploads/2026/07/8-
KonTtponpsHast padora Ne 2 o teme .
37 «Bos Kuenonon. OKCHIED klass_himiya 2_vozduh.-
. Kucn . OKcupI X -
AYE PO A kislorod.-oksidy.pdf
38 Bonopon — anemeHT u nipocroe bubnuoreka [IOK
BEIIECTBO https://m.edsoo.ru/ff0d4dd0
Crioco0bI MoTy4eHus BOAOPOia B
39 JabopaTopun fn OMLIH_IIJI'ICI:I){HHOCTI/I bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d4dd0
IIpumeHenue.
[IpakTrueckas pabota Ne 4 o Teme
40 'TI[)OJI eHUe U Ic)061/1 aHue bubmorexa LHOK
i P _y https://m.edso0.ru/ff0d4f42
BOJIOPOJIa, U3YUYCHHE €T0 CBONCTB
41 [ToHsITHE O KHCHIOTaX M COJIAX. bubnuorexa [JOK

CocTaB KUCIOT U COJIEN

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://edsoo.ru/wp-content/uploads/2026/07/8-klass_himiya_2_vozduh.-kislorod.-oksidy.pdf
https://edsoo.ru/wp-content/uploads/2026/07/8-klass_himiya_2_vozduh.-kislorod.-oksidy.pdf
https://edsoo.ru/wp-content/uploads/2026/07/8-klass_himiya_2_vozduh.-kislorod.-oksidy.pdf
https://edsoo.ru/wp-content/uploads/2026/07/8-klass_himiya_2_vozduh.-kislorod.-oksidy.pdf
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d50d2

42

Brruncienus o0b€Ma, KOJIHYECTBA
BEIIECTBA ra3a 1o U3BECTHOMY €0
KOJIMYECTBY BEIIECTBA HIIK 00BEMY

43

44

Beruucnenus 006EMOB ra3oB 0o
YPaBHEHUIO XUMUYECKOUN pEAKLIUU

BbruncieHus mo ypaBHEHUSAM
XUMHUYECKON PEeaKIMK: KOJIUIeCTBA
BEIISCTBA, 00HEMa, MAaCCHI 110
W3BECTHOMY KOJIMUECTBY BEIIICCTBA,
00bEMY, Macce peareHTOB WIIN
[IPOAYKTOB peaKkLnu

45

46

47

48

49

Ddusnyeckre 1 XUMHUYECKHAE
CBOMCTBA BOJEI.

CocTtaB OCHOBaHUH

PacTtBopsl. PacTBOpuMOCTE BeliecTs
B BoJie. HachlmieHHble
HCHACBIIIICHHBIC,
KOHILICHTPUPOBAHHEBIC U
pa3z0aBiIeHHbIE PaCTBOPHI.

CriocoOb! BEIpaKEHUS
KOHIIEHTPAIlUU PacCTBOPOB:
MaccoBas JOJIsI PACTBOPEHHOTO
BEIIIECTBA, MOJISIPHASI KOHIIEHTPAITHS
Breranciienus ¢ ucnosib30BaHUEM
TIOHSATHS «MacCOBasl 10J1s BEIIECTBA
B PacTBOpE»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d587a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d59e2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5b40

bubnmnoreka [JOK
https://m.edsoo.ru/ff0d5b40

50

[TpakTrueckas padota Ne 5 mo Teme
"IIpuroToBaeHNE PaCTBOPOB C

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

OIpeEIEHHON MaCCOBOM J10JIEH
pacTBOpEHHOTO BellecTna. "

ol Pemenue 3anau.
59 O000111eHNE U cCUCTEMATU3ALMS
3HaAHUU
KonTtponsHas padora Ne 3 mo reme
53 "Bonopon. Bona. PactBopsr bubmorexa LHOK
POl . poL https://m.edsoo.ru/ff0d6342
OcHoBaHUst
OKkcHpl: cOCTaB, KiIacCU(PUKAIINS, bu6mmoreka [IOK
54
TPUBHAIIbHBIE HA3BaHUS https://m.edsoo.ru/ff0d664e
55 [TonyyeHnue u xumMu4ecKue bubnnorexa [HOK
CBOMCTBA OKCHIOB https://m.edsoo.ru/ff0d664e
ITonsiTue o ruapoKCUaaX —
56 OCHOBaAHUSAX U
KHCTIOPOJICOIEPIKAIIUX KHCIOTaxX
duznyecknue 1 XUMHYECKHe bubmuorexa [JOK
57 .
CBOICTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
bu6nmoreka [JOK
58 II
OIYHCHIE KHCTOT https://m.edsoo.ru/ffOdfee?
bubmuoreka [JOK
59 K i
AACCHPUKALHMA OCHOBAHHH https://m.edsoo.ru/ff0d67ca
[[{émoun, ux CBOMCTBA U CIIOCOOBI bubnmoreka [JOK
60
MOJTYyYEHHUS https://m.edsoo.ru/ff0d67ca
61 HepacTBoprumblie 0OCHOBaHHUs, UX bubnnorexka [JOK
CBOICTBA U CITOCOOBI OMYUYECHUS https://m.edsoo.ru/ff0d67ca
[Tonsitne 06 amdoTepHbIX
62 TUAPOKCUAAX: XUMUYECKUE

CBOICTBA U MOJyYCHHE.



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

[IpuMeHeHne BaKHEUIINX
OCHOBaHUU

63

64

Counu: cocraB, kinaccuukanus,
TPUBUAIBHBIC HA3BAHUS
OuznyecKkue 1 XUMUIECKHE
cBoiicTBa conell. [lonyuenue coneit

bu6mmoreka [IOK
https://m.edso0.ru/00ad9474

bubmuorexa [JOK
https://m.edsoo.ru/00ad9474

65

I'eneTndeckas CBsI3b MEKIY
KJIaCCaMHU HEOPTaHUYECKUX
COCIMHEHUN

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

66

[IpakTuueckas padora Ne 6.
PCIHGHI/IC 3KCH€pI/IMeHTaJH>HI)IX
3a7a4 1o TeMe «OCHOBHBIC KJIAaCChHI
HEOPTaHUYECKUX COSIMHEHUI»

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

67

Brruucnenus no ypaBHEHUSM
XUMHUYECKON PEeaKIMH: KOJTNIeCTBA
BEISCTBa, 00HEMa, MAaCCHI 10
U3BECTHOMY KOJIMUECTBY BEIIECTRA,
00BEMY, Macce peareHToB WIH
MPOJYKTOB PEAKITUU

68

Brerunciienust Macchl mpoIyKTa
pEaKIHUK MO U3BECTHON Macce
OJTHOTO M3 UCXOHBIX BEIIECTB,
B35ITOTO B BUJIE PacTBOPA,
COJIEpXKAIIETo ONpeeIEHHYIO
MAaCCOBYIO JOJIKO PACTBOPEHHOTO
BEILECTBA

69

Kontponbnas padora Ne 4 o teme
"OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COeAMHEHUI"

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ela



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9e1a

[TepBbIe MOMBITKY KIIACCHPUKAITUU

bubmuorexa [JOK

70 XHMHYECKHX 3JIeMeHTOB. [loHsATHE O httos://m.edsoo.ru/00adaffa
TPYIIIAxX CXOTHBIX AJICMEHTOB.
Ilepronnueckuii 3aKOH U
71 IIepnonnueckas cucrema .M. bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Memneneena.
72 [Tepuoapl, TPYIITE, MTOATPYIIIIHL. bubmorexa [JOK
https://m.edsoo.ru/00ada52c
73 OCHOBHBIE CBEJICHUSI O CTPOCHUU bubnnoreka [JOK
aTOMOB https://m.edsoo.ru/00ada342
74 M30TOnbI Kak pa3HOBUIHOCTH
aTOMOB XHUMHYECKOI'0 3JIEMCHTA
75 DNEeKTPOHBI. DJIEKTPOHHAS bubnuoteka [JOK
opouTans. https://m.edsoo.ru/00ada6hc
ONeKTPOHHBIE KOH(PUTYpaIly 1
76 BJIGKT}Z?OHHO-Fpaq)I/Iq‘)-IeCiie bubmorexa HOK
https://m.edsoo.ru/00ada6bc
(GbopMyIBI aTOMOB
CTpoeHue AIIeKTPOHHBIX 000I0YeK
77 aTOMOB NEPBBIX 20 XUMHUYECKHUX bubnuoreka [IOK
aneMeHToB [lepuoguueckoit https://m.edsoo.ru/00ada6bc
cuctemsl /.M. Mennaeneena
3aKOHOMEPHOCTH U3MEHEHHSI
paanyca aTOMOB XUMHUYECKHIX
78 3JIEMCHTOB, METAINIMYCCKUX U
HEMETaJUIMUYEeCKUX CBOMCTB I10
rpynmnam u mepuojam
M3meHeHue CBONCTB COCTMHEHU N
79 XUMHUYECKHX DJIEMEHTOB B MIEPUOJIAX

U TpyImnax



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/00ada6bc
https://m.edsoo.ru/00ada6bc

XapakTepucTUKa XMMHUYECKOT O
3JIEMEHTA IO €ro MOJIOKEHUIO B

bubmuorexa [JOK

80 ITepuoanueckoii cucreme JI.1. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
81 u Ilepnoanueckoil cucteMsl bubmumorexa [IOK
XUMHUYECKUX DIIEMEHTOB I https://m.edsoo.ru/00ada96e
pPa3BUTHUS HAYKU U IPAKTUKHU
82 DIEeKTPOOTPULIATEITLHOCTh bubnunoreka [JOK
XUMHUYECKHUX IJICMEHTOB https://m.edsoo.ru/00adaab8
83 KoBanenTHast mosnsipaasi CBs3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
84 KoBanentnas HenossipHasi CBS3b bubmorexa [JOK
https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
85 Hormast cassb https://m.edsoo.ru/00adaab9
86 Kpucrannuyeckue u amopdusbie
BEIIleCTBA
87 THUIBI KPUCTAIUIMYECKUX PEIIETOK U
WX XapaKTePUCTUKH
bubmuoreka [JOK
88 CTeneHb okHCICHS https://m.edsoo.ru/00adae28
89 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuorexa [IOK
peakuuu https://m.edso0.ru/00adb076
90 XUMHUYECKHE DJIEMEHTHBI — bu6mmorexa [IOK
OKHCJIUTENN U BOCCTAHOBUTEIIN https://m.edsoo0.ru/00adb076
CocraBneHue ypaBHEHUN
01 OKHCJIMUTETbHO-BOCCTAHOBUTEIBHBIX

pEeaKInii, METOI JIEKTPOHHOTO
Oaitanca



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

Brruucnenus no ypaBHEHUSIM
XUMHYECKON PeaKIuu: KOJIMYEeCTBA
BelllecTBa, 00bEMa, MacChl 10

%2 U3BECTHOMY KOJIMYECTBY BEUICCTBA, 1
00BEMY, Macce peareHTOB TN
IPOAYKTOB PEAKIIUU
93 O606IEIGHI/I€ A CUCTEMATU3ALMs 1
3HAaHUI
94 HtoroBas koHTponbHas paboTa Ne5 1 E::f;jj;f;;gg}é 0adb486
95 [ToBTOpenue o 0600ImEeHNe MO 1
Kypcy XMMUH 3a 8 KJiacc.
96 [ToBTOpEeHue o 00oOIIEHNE 11O 1
Kypcy XMMUH 3a 8 KJ1acc.
97 [ToBTOpEHME. 1
98 [ToBTOpeHwUe. 1
99 [ToBTOpEHHE. 1
100 [ToBTOpeHwme. 1
101 [ToBTOpeHwHe. 1
102 [ToBTOpEHME. 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME



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

9 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nem/m  Tema ypoka Konrpoabnsie IIpakruueckue
Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 CTpoeHue aToMOB 1
IlocimenoBaTeIbHOCTD 3aII0JIHEHUS
2 AJIEKTPOHHBIX OpOUTaNel aTOMOB 1
MaJIbIX U OOJIBIINX ITEPHUOIOB
3 CreneHb OKUCIEHNS U BAJIEHTHOCTH 1
. bubnuoreka IIOK
4 Buner xumudeckoii cBs3U. 1 s
https://m.edsoo.ru/00adbac6
OOMeHHBIN U TOHOPHO-
AKIIETITOPHBI MEXaHU3M
5 00pa3oBaHus KOBAJIEHTHOM CBSI3H. 1
MeKMONEeKyIJIsIpHbIE
B3alMOJICUCTBUSL.
N Bbubnuoreka IIOK
6 THUIBI KPUCTALTHIESCKHX PEIIETOK 1 1
https://m.edsoo.ru/00adbac6
7 Knaccudukanus XuMH4ecKux 1 bubnmorexa LIOK
PpEaAKIHI MO pa3INYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
Brruncnenus mo
TEPMOXUMHYECKOMY YPaBHEHUIO
8 peakiuu: TermoBoro 3¢dexra 1

XUMUYECKOU PEAKLUHU 110
KOJIMYECTBY BEILIECTBA, MACCE WUIIH
00BEMY IPOPEArUPOBABILETO WU



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

00pa3oBaBIIerocs BEIIECTBA.
BxojnHast quarHoctuydeckas padboTa.

10

11

[ToHsATHE O CKOPOCTH XUMHUYECKOMN
peakuuu. 3aKOH AEUCTBYIOLIUX
Macc.

(DaKTOpBI, BJIMAIOIIHUE HA CKOPOCTH
XUMHYCCKOM pC€aKiuu

[loHsiTHE O XUMHUUECKOM
paBHOoBecuH, mpuHiui Jle [larense.
@DakTOpHI, BIUAIOIINE HA COCTOSIHUE
XUMHUYECKOIO0 PaBHOBECHS.

bub6numoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6nmoreka [IOK
https://m.edsoo.ru/00adc28c

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

12

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peaxiuu

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

13

14

15

16

Baxurie okucnuTenn u
BoccTaHOBUTENM. [Iepmanranar
KaJInus

CBolicTBa IPOCTBIX BEILECTB —
METAJIJIOB U HEMETAIIJIOB, KUCIIOT U
coJiell — B CBETE Mpe/ICTaBICHH 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX
peakuusax

[IpakTuueckas padora Ne 1.
Pemienune sxcriepuMeHTaTbHBIX
3amadq 1o TeMe «OKUCITUTENbHO-
BOCCTaHOBUTEIILHBIC PEAKIINN

PacTBopenue kak (puzuko-
XAMHUYECKHUM IIPOLIECC

bubnmorexa LIOK
https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

17

Teopus 3MEKTPOIUTUYECKON
JUCCOLIMAIIUU

bubnunoreka LIOK
https://m.edsoo.ru/00adcd68

18

19

20

21

22

23

24

DIEKTPOTUTHYECKAs] AUCCOLUALIMS
KHCJIOT, OCHOBAHUM U COJICH

Peakuuu noHHoro oomMeHna

CBoiicTBa KMCJIOT, OCHOBAaHUM U
COJICH B CBETE MPEJCTaBICHUN 00
ANEKTPOIUTUYECKON JUCCOLIMAIIIHI

[TpakTuueckas paborta No 2.
Pemenue skciepuMeHTalIbHBIX
3a/1a4 1o Teme
«INEKTPOIUTUYECKAS
JTUCCOLIAAIUS»

I'upponus conen

HoHHbIe ypaBHEHUS THAPOIN3A
coJien

[IpakTuueckas pabora Ne 3.
Pemienune sxcriepuMeHTaTbHBIX
3a1a4 1o Teme «l ' uaponus conei»

bub6nmoreka [IOK
https://m.edsoo.ru/00add448

bubnmorexa LIOK
https://m.edsoo.ru/00add9d4

bubnunorexa LIOK
https://m.edsoo.ru/00add9d4

25

Brerunciienust Maccel mpoIyKTa
pEaKIHUK MO U3BECTHON Macce
OJHOTO W3 UCXOIHBIX BEIIECTB,
B34TOr0 B BUJIE pacTBOPA,
COZIEPIKALIETO ONPEAEIEHHYIO
KOHIIEHTPALUIO PACTBOPEHHOIO
BEILECTBA



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

KonTtponbnast padora Ne 1 o teme

26 "DIIEKTPOTUTHYECCKAS TUCCOIHAITHS.
XUMHYECKUE peakiuu B pacTBopax”

97 OO0mast xapakTepuCTHKA
HEMETaJJIOB
OO61mas xapakTepuCcTHKa raJoreHoB.

28 XYMHUYECKUE CBOWCTBA TaJIOTEHOB bubmmorexa [JOK
Ha npinMEpe X0pa https://m.edsoo.ru/00addfe2

bubnuoreka [IOK

29 XHOpOBOI{OpOH. Comsnas kucaora https://m.edsoo.ru/00ade104
[TpakTiueckast pabota Ne 4 o Teme

30 "ITonmydeHue CONMSTHON KUCIOTHI, bubmmorexa [JOK
R https://m.edso00.ru/00ade348

31 [ToHsATHE O KUCTOPOACOAEPIKALINX
KHUCIIOTax XJ0pa U UX COJIAX
Berurcnenus o ypaBHEHUSIM

32 XUMHUYECKHUX PEAKIHH, eClIi OJIUH
UX PEareHTOB JIaH B U30BITKE

33 OO01mas xapakTepuCTHKa SJIEMEHTOB bubnnorexa [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
CrpoeHue u CBOMCTBA MPOCTOTO

34 BELIECTBA CEPBl. AJNIOTPOIHbBIE bubmuoreka [IOK
moupukanmu cepsl. Haxoxaenue https://m.edsoo.ru/00ade64a
cephl U e€ COeIMHEHUH B IPUPOJIe
CepoBoniopo/1, cTpoeHHe,

35 q)HI;I/I‘-IeCKEG u xninquKne bubnmorexa LHOK

CBOMCTBA

https://m.edso0.ru/00ade802



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

36

Oxcuppl cepbl. CepHUCTast KUCIOTA
U e€ cou

bubnunoreka LIOK
https://m.edsoo.ru/00adea28

37

38

39

CepHas KuCJIOTa U €€ COlu

[IpoMbIIEHHOE TTOJTYYEHHE CEPHOM
KHUCITIOThI. XUMUYECKOE 3arpsi3HEHUe
OKpPYXKaroIlen cpeibl
COCTMHEHUSIMU CEPBI

Boruncnenus maccol IpoayKTa
pEeaKInu MO U3BECTHOM MacCcOBOM
(06BéMHOIN) mone (%) ero BeIxojaa
OT TEOPETUYECKH BO3MOKHOTO

bubnunorexa LIOK
https://m.edsoo.ru/00adec8a

40

Beraucnenust maccoBoit (00bEMHOI)
noinu (%) BbIXo/a MPOJTyKTa
peakIMu 1o U3BECTHOI Macce
(00BEMY) HUCXOTHOTO BEIIECTBA U
NPOJyKTa PeaKkInu

41

OO0m1as XxapakTepucTHUKa JIEMEHTOB
VA - rpynisl

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

42

43

44

A3oT, pacipocTpaHeHue B IPUPO/IE,
q)HSquCKl/Ie U XUMHUYCCKHUEC
CBOMCTBaA

AMMHuak, ero pu3nuecKue u
XMMHYECKHE CBOMCTBA

Conu aMMOHUA

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

bu6nunorexa LIOK
https://m.edsoo.ru/00adf004

45

[TpakTrueckast pabota Ne 5 o teme
"[Tonyyenne aMmmuaka, U3y4eHue
€ro CBOMCTB"

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

46

Oxcuel azota (1, 11, 11, 1V, V)



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

47 A3otucras kuciaora. A30THas bubnunoreka LIOK
KHCJIOTA https://m.edsoo.ru/00adf306
48 [IpombllIIEHHOE MTOTy4YEHHE bubnuoreka [JOK
A30THOM KHCIIOTBI https://m.edsoo.ru/00adf306
Hutpatsl u HUTpUTBL. XUMUYECKOE
49 3arpsi3HCHUE OKPYKAIOIIEH CpeIbl bubmorexa LOK
P Py HHeH Cpet https://m.edsoo.ru/00adf518
COETMHEHUSIMU a30Ta
50 ®docdop, aIOTPOITHBIS bubmmoreka [JOK
Moaudukauu Gocdopa https://m.edsoo.ru/00adf68a
51 Oxkcunsr pocdopa (111, V) n bubnnorexa [JOK
dochopnas kucnora https://m.edsoo.ru/00adf68a
[TonsiTie 0 MUHEPAIBbHBIX
59 ynoOpeHusix. 3arpsi3HeHne bubnnorexa [JOK
MPUPOJHBIX BOJOEMOB https://m.edsoo.ru/00adfc20
COeTMHEHUSIMU a30Ta u ¢ocdopa
53 Yraepon, ero aJuloTpOIHbIE bubmuoreka [IOK
Mo u(UKaIK U CBOICTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepoaa, ux pusudeckue
Y XMMHYECKHE CBOICTBA.
54 DKOJIOTUYECKHE MPOOTEMbI Bubmmorexa [IOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepoa
(V)
[TpakTrueckue padboTsl Ne 6 o Teme
55 "TTonyuenue okcuaa yriepoaa (1V) bubmmorexa TIOK
i Vyr "p https://m.edso00.ru/00ae027e
U U3yYEHHUE er0 CBOWCTB
56 VYroapHas KucioTa u e€ coau Bubmmorexa [IOK

https://m.edso0.ru/00ae006¢



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c

57

[TepBoHauanbHBIE MOHATHS 00
OPraHMYECKHUX BEIIECTBAX KaK O
COEMHEHUAX YIiIepoaa

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

58

IIpupoaHbie UCTOYHUKHU
YIIJIEBOAOPOAOB M UX POJIb B OBITY U
IIPOMBIIIJIEHHOCTH

59

60

[TonsiTrie 0 OMOJIIOTUYECKU BAKHBIX
OpTraHWYECKUX BEIECTBAX —
JKUpax, OeiKax M yriieBojiax
Kpemnnii, ero ¢pusznueckue u
XUMHUYECKHE CBONCTBA

bubnunoreka LIOK
https://m.edsoo.ru/00ae080a

61

Oxkcun kpemnus (1V), kpeMHueBas
KHCJIOTa, CUJINKAThI

bubnunoreka LIOK
https://m.edsoo.ru/00ae080a

62

[IpakTuueckas pabora Ne7.
PCHIGHI/IG 3KCHepI/IMCHTa.]'II)HI)IX
3a7a4 1o TeMe «Bakaelmnine
HEMCTAJJIbI U UX COCIUHCHUS)

bubnmorexa LIOK
https://m.edsoo.ru/00ae0bf2

63

Boruncnenust maccol (00b€Ma; H.Y.)
IIPOJIYKTa PEAKLIUH 110 JAHHOU
Macce (00BEMY) HCXOTHOTO
BEIIECTBa, COJIEPIKAILETO
OIPENIENIEHHYIO MACCOBYIO JIOJIO
npumecen

64

Kontpomnbnas padora Ne 2 mo Teme
«Bakuenme HeMeTaJUIBI U UX
COEIUHEHUA.

65

OO0mras xapakTepuCTHKa
XUMHUYCCKUX DJICMCHTOB —

bubnunoreka LIOK
https://m.edsoo.ru/00ael03e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae103e

METaJIJIOB HA OCHOBAaHUHU UX
nonoxenus B [ICXD JI.1.
Meunpeneena

66 OO011e XMMHYECKUE CBOMCTBA bubmuorexa [IOK
METAJLJIOB https://m.edsoo.ru/00ae1156
67 OO0mme crnocoObI MOTYYEHUS bubnmnoreka HOK
METaJIJI0B, MeTajuryprusi. CruiaBbl https://m.edsoo.ru/00ae1156
68 [ToHsiTHE O KOPPO3UU METAJLIOB bubmorexa HOK
https://m.edsoo.ru/00ae1278
69 PazuyHbIe TUITBI BRIYUCICHUN nov
YPaBHEHUSAM XUMHUYECKHUX PEaKIIHii
bubmmoreka [JOK
70 [enorrste meTaet https://m.edSO(])_.I ru/00ae14b2
71 OKcuabl U THAPOKCUJIBI HATPUS U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ae14b2
bubmuoreka [IOK
72 [[lemouHO3eMENBHBIE METAILITBI https://m.e dSO(])_.[ru /0031508
73 Baxneime coeIMHEHUS KalbIIHs, bubmmoteka IIOK
CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00ae15e8
74 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6nunorexa LIOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
IT 0
15| mitmeoon s oot Bumionera LIOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHHs
. but6mmoreka [IOK
76 Admiomuiit https://m.edsoi.I ru/00aelc64
77 AmMdoTepHbIE CBOMCTBA OKCHIA U bubmuoreka [IOK

TUIPOKCHUIA ATTFOMUHUS

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
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

78

IMunk

AmMdoTepHbIe CBOMCTBA OKCHIA U

7 TUAPOKCHUIA IIMHKA
80 Weneso bub6numoreka [IOK
https://m.edsoo.ru/00ae1d86
81 OKcubl, THAPOKCUIBI U COTTU bubnmnoreka HOK
xenesa (1) u xemesa (1) https://m.edsoo.ru/00ae35e6
82 UyryH u cTanp — CIUIaBbI JKeje3a
[TpakTuueckast pabota Ne 9.
Pemenune skcnepuMeHTaIbHBIX bubnnoreka [JOK
83 .
3a/1a4 1o reme «BaxxHeimme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
84 PaznuuHble TUTIBI BBIYMCIEHUM 110
YPaBHEHUSAM XUMUYECKHX PEaKLnn
85 PaznuuHble TUTIBI BBIYMCIEHUM 110
YPaBHEHUSAM XUMUYECKHUX PEaKnui
KonTtponpsHast padora Ne 3 o teme
86 «BakHeWIe MEeTaTbl U UX
COCTMHECHUS
bezonacHoe ncnonb3oBaHue
87 BEIIIECTB U XUMUYECKHUX PEAKIIUN B bubmmorexa [JOK
https://m.edsoo.ru/00ae3f50
OBITY
XUMHYECKOE 3arps3HEHNE
88 oKpy»aroten cpeasl. [lonsarue o bubnmnoreka [JOK
MPEAEIbHO JONYCTUMOM https://m.edso0.ru/00ae4270
koHueHntpanuu Bemects (IT1K)
89 DKonorudyeckue mpoodIemsl, bu6muoreka [IOK

CBA3aHHBIC C COCAUMHCHUIMU

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

YIJIEpOJa, a30Ta, CEPHI, TAKEIBIX
MeTauioB. Poibs XUMHM B pelieHnn
9KOJIOTHYECKUX MpobiemM

90

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema
XUMUYECKHUX DIEMEHTOB B CBETE
TEOPHUH CTPOEHUS aToMa

91

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHYECKUX DJIEMECHTOB U
ux COGI[I/IHGHI/II\/JI B rICpuoaax u

rpymnmax

92

93

94

CtpoeHue BelecTBa B TBEPIOM,
KUJKOM H Ta3000pa3HOM
COCTOSTHUH. BHBI XMMHUUECKOHN
CBSI3U

Knaccudukanus XuMHuecKux
pEeaKuuMi 10 pa3IMYHbIM IIPU3HAKAM
CBoiicTBa KHCJIOT, OCHOBAaHUM U
colieil B CBETe MpeAcTaBIeHu 00
ANEKTPOIUTAYECKON AUCCOLUALINHI

95

CBo¥icTBa KMCIOT, OCHOBAHUH U
COJICH B CBETE MPECTABICHUN 00
OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX
peakumsx

96
97

Utorosas koHTponbHas pabota Ne 4

IToBTOpEeHune

98

[ToBTOpEHME

99

IToBTOpEeHune

Rl




100 [ToBTOpEHUE
101 [ToBTOpEHME
102 [ToBTOpEHUE

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumust: 9-it kimace / I'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.
AxknmonepHoe obmiectBo «M3marenscTBo «lIpocBemnienne
» Xumusi: 8-if kinacc: 6a30Bbii ypoBeHb: yueOoHuk/ ['abpuensu O.C., OctpoymoB

N.T'., Cnagxos C.A. - 6-e uznanue, crep.-Mocksa: [Ipocsemenue, 2024.

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA
Xumus. 8-9 kimaccol. ba3oBbiil ypoBeHb. MeToanueckoe nocodue kK yueonukam O.
C. I'abpuensna, U. I'. Octpoymona, C. A. CinankoBa. AKITMOHEPHOE 00IIECTBO

«M3parensctBO «IIpocBenieHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/7f41837c

bubnuoteka [{OK https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

ITPOBEPAEMBIE HA OI'D 110 XMMHU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM IMTPOI'PAMMBI OCHOBHOI'O OBIIETO

OBPA30OBAHUSA

Kon
MPOBEPSIEMOT0
TpeOOBaAHUSI

IIpoBepsiemble TpeOOBaHUSI K MPeIMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHSI OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl 0CHOBHOTO
0011ero oopazoBanus Ha ocHoBe ®I'OC

[Ipencrasnenue:

11

0 TI03HABAEMOCTH SIBJIICHUI TPUPOBI, MOHUMaHHEe OOBEKTHBHON 3HAYMMOCTH
OCHOB XHMHYECKOH HayKH KaK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMITOHEHTa OOIIeH KyIbTYpHl M TMPAaKTHIECKOH NESATENLHOCTH YeJIOBEKa B
YCIIOBUSIX COBPEMEHHOTO OOINECTBa; IOHUMAHUE MECTa XMMUU CPEIH IPYTUX
€CTECTBEHHBIX HAYK

1.2

0 HayyHBIX METOJIaX IMO3HAHUA, B TOM YHCIE IKCIEPUMEHTAJIbHBIX U TEO-
PETHUYECKUX METOAaX WCCIICJOBaHUSI BEIECTB W M3YUYCHHUS XUMHUYECKHUX
peakuuii; yMeHHe UCIONb30BaTh MOJEIH sl OOBSICHEHHUS CTPOCHHS aTOMOB U
MOJIEKYJT

1.3

0 chepax mpodeccHOHATBHON AESATENLHOCTH, CBSI3aHHBIX C XMMHEH U CO-
BPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAHHBIMH HA JOCTHIKCHHUSX XHMHYECKOM
HAyKH, YTO MO3BOJUT 00YYAIOIINMCS pacCMaTpUBaTh XUMHIO Kak cepy cBoeit
Oyayuielr nmpodecCHOHANBHON NEATENBHOCTH W CAeNaTh OCO3HAHHBIA BBHIOOD
XMMHUH Kak TPOQHIBHOrO MpeMeTa NpPH IMEepexoe Ha YPOBEHb CPEIHEro
o0miero oopa3zoBaHus

Bnagenne cucremMol XMMHMYECKHX 3HAHHN U YMCHHUE IIPUMEHATH CHCTEMY
XUMHYCCKHUX 3H3HPII>1, KOTOpas BKIIFOYACT:

2.1

BAKHEHIIINE XUMUUECKUE TTOHSATHS: XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MMPOCTOE U CJIOKHOE BEIIECTBO, OJTHOPOIHASI U HEOHOPOIHASI CMECh,
OTHOCUTENbHBIC aTOMHASI U MOJIEKYJISIpHAsI MacChl, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJIsIpHasi Macca, MOJISIPHBIN 00BEM, OKCHJI, KICII0Ta, OCHOBAHHUE, COJIb
(cpenmusisi), XUMAYeCKasi peaKIysl, PeaKIiu COCMHCHS, PEaKIMN Pa3IoKEHHUs,
PEaKIMKy 3aMelIeHUs, peaKIMi 0OMEHa, TeIIOBOH 3 deKT peakimu, FK30- 1
SHIAOTEPMUYECKUE PEAKIIH, PACTBOP, MACCOBAS JOJI XUMUYECKOTrO 3JIEMEHTA B
COEJTMHEHUH, MacCOBasl IOJISl M TIPOIIEHTHAS! KOHLIEHTPAIIHS BEIIECTBA B
pacTBope, SIpO aToMa, HIEKTPOHHBIN CIION aToMa, aTOMHast OpOUTaNb, paanycC
aToMa, BAJICHTHOCTb, CTCIICHL OKMCJICHHS, XMMHUYECKAsl CBSI3b,
3IEKTPOOTPULIATENBHOCTD, OJISIPHAs M HETIOJISIpHASL KOBAJICHTHAS CBSI3b, MOHHAS
CBSI3b, METAJUTMYECKAS CBA3b, KPUCTALIMYECKAS pelIéTKa (aTOMHas, MOHHAS,
METaJUTUYECKasl, MOJICKYJISIpHAs ), UOH, KATHOH, aHWOH, 3JICKTPOJIHT
HEDJIEKTPOJIHT, JCKTPOJIMTHUECKAS IUCCOLIUAITHS, PEaKIIM HOHHOTO 0OMEHa,
OKHUCTTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, OKUCIUTEIb U BOCCTAHOBUTEID,
OKHCIJIEHUE U BOCCTAHOBIIEHHE, DJICKTPOJIN3, XHMUYECKOE PABHOBECHE,
o0paTUMbIe U HEOOPATHMBIE PEaKIHH, CKOPOCTh XUMUIECKOW PEaKITHIH,
karanuzarop, [1JIK, koppo3ust MeTayuioB, CIiiaBsl




Kona IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
MPoBePsIeMOro YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTe/ibHOIi NPOrpaMMbl OCHOBHOIO
TpeOOBaHUSI o01iero oopazoBanus Ha ocHoBe PI'OC
OCHOBOIIOJIATAIOIIME 3aKOHBl XUMHM: 3aKOH COXpPaHEHHs MacChl, MEepHo-
2.2 nndeckuit 3akoH JI.M. MeHneneeBa, 3akOH IIOCTOSHCTBA COCTaBa, 3aKOH
ABorazapo
23 TEOPUU XUMHUHU: aTOMHO-MOJIEKYJISIpHAsi TEOPHsl, TEOPUS DIIEKTPOIUTUYECKON
' TUCCOIAIAN
3 Brnagenue ocHOBaMU XUMHUYECKOM IrpaMOTHOCTH, BKJIFOUAIOLICH:
YMEHHE TPaBUIILHO UCIIOJIb30BaTh H3YYECHHBIE BELIECTBA U MaTEepHaibl (B TOM
qrclie MUHEpaJIbHbIE YA00pEHHS, METaJUTbI U CIUIAaBhI, TPOAYKTHI IepepaboTKu
MPUPOIHBIX HCTOYHUKOB YTIIEBOAOPOIOB (YT, MPUPOIHOTO Ta3a, He(TH) B
3.1 OBITY, CEITLCKOM XO3SIIICTBE, Ha TTPOU3BOJICTBE M IIOHMMAaHUE 3HAUCHUS KUPOB,
0eNKoB, YTIIeBOIOB IS OpraHU3Ma YeJIOBeKa; yMEHHE IPOTHO3UPOBATh
BIIUSTHHE BEIIECTB U XUMHUECKUX MPOIIECCOB Ha OPTaHU3M YeJIOBeKa U
OKPYKAFOIIYI0 IPUPOTHYIO CPEeILy
32 YMEHHUE UHTEIPHPOBATh XMMHUYCCKHE 3HAHUSA CO 3HAHHSAMH JPYIHX YUCOHBIX
' IpeIMETOB
HAJIMYUE OMBITA PAOOTHI C PA3TMYHBIMKU UCTOYHUKAMU WH(OPMAIMU IO XUMUH
3.3 (HaygHass ¥ HayYHO-TIONMYJISIpHAs IJUTEpaTypa, CIOBapH, CIPABOYHHUKH,
WHTEPHET-PECYPCHI)
yYMEHue OG'I)CKTI/IBHO OLCHUBATH I/IH(bOpMaLlI/IIO 0 BCHICCTBAX, UX MPEBPALICHUAX
3.4 U TMPaKTUIECKOM TPHMEHEHUN M yMEHHE HCIOIB30BaTh €€ IS pPeIICHIS
yueOHO-TI03HABATEIbHBIX 3a1a4
Brnanenne ocHOBaMH OHATHIHOTO anmapara ¥ CHMBOJINIECKOTO SI3bIKa XUMHUH
4 IUTSL COCTaBIICHUS (POPMYIT HEOPTaHHMYESCKUX BEUIECTB, YPABHCHUH XUMIUECKUX
peakiuii; ocHoBamu xumuueckoil HomeHknaTypsl (IUPAC u TpuBHaIbHON)
YMeHre o0bSICHATL CBS3b MOJIOKEHUS dJieMeHTa B [leproanyeckoii cucreme ¢
5 YHUCJIOBBIMU XapaKTCPUCTUKAMU CTPOCHUSA aTOMOB XHUMHUYCECKUX IJJIEMCHTOB
(cocTaB ¥ 3apsiz Aapa, o0IIee YHCIIO0 AIEKTPOHOB ), paclpeIeIICHUEM dIIEKTPOHOB
T10 SHEPTeTHYECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOOB, KU U KATbIIU
[IpencraBneHre O TEPUOIUYECKON 3aBUCUMOCTH CBOWMCTB XMMHUYECKHX
6 3JIEMEHTOB (paJuyc aToma, AJIEKTPOOTPULATEIbHOCTD), IPOCTBIX U CIOXKHBIX
BELIECTB OT IMOJIOXKEHUs 3j1eMeHToB B Ilepuoanyeckoil cucreme (B MaibIX
MIePUOJAaX U TIABHBIX MOJTPYIIAX) M AIEKTPOHHOTO CTPOCHHS aTOMa
7 YMeHne KiaccuUIMpPOBaTh:
7.1 XAMHWYECKHE 3JIEMEHTHI
7.2 HEOpraHUYECKHE BEIIECTBA
7.3 XHUMHAYIECKUC PEaKIIUU
8 ‘YMeHue onpeaesnsiTh:
8.1 BaJICHTHOCTH U CTETICHb OKHCIICHUS XMMUYECKUX 3JIEMEHTOB, 3apsi HOHA
8.2 BUJ XMMHYECKON CBSI3M U THII KPHCTAIUIMIECKON CTPYKTYPHI B COSIMHEHHSIX
8.3 XapakTep Cpelbl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUIN)

8.4

OKHCJINTCJIb 1 BOCCTAHOBUTCIIb




Kon IIpoBepsiemble TpeOOBaHUSI K MPeIMETHBIM Pe3yJIbTaTaM 0a30BOro
MPoBePsIeMOro YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTe/ibHOIi NPOrpaMMbl OCHOBHOIO
TpeOOBaHUSI o01iero oopazoBanus Ha ocHoBe PI'OC
9 YMeHue xapakTepr30BaTh GUINUCCKIE U XUMUYCCKUE CBOWICTBA:
0.1 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPO, TpaduT, aaMas, KpEMHHUH, a30T,
' docdop, cepa, xJop, HATPUH, KaJIHiA, MAarHUH, KAJIBIUN, AJTFIOMUHUH, JKEIe30)
CIIOKHBIX BEIIECTB, B TOM YHCIE HX BOAHBIX PAacTBOPOB (BOIA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJI, OKCUABI U TUAPOKCUABI MeTayuioB [-1IA rpymm,
9.2 amomunuda, meau (1), munka, sxenesa (II u III), oxcuapr yrnepoaa (II u 1IV),
kpemuust (IV), azora u dpochopa (111 u V), cepst (IV u VI), ceprucras, cepHas,
A30THUCTAs1, a30THAs, pocopHast, yroipHast, KpeMHHEBask KUCIOTA U MX COJIHN)
MIPOTHO3MPOBATh M XapaKTEPHU30BaTh CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT HX
9.3 COCTaBa W CTPOCHWS, MPUMCHEHHE BEIIECCTB B 3aBUCHMOCTH OT UX CBOHCTB,
BO3MOYKHOCTB NMPOTEKAHUS XUMUYECKUX NPEBPAIICHUH B PA3IMYHBIX YCIOBUAX
10 YMeHHe COCTaBIATh MOJEKYJSIpHBIE W MOHHBIC YpaBHEHHS PEaKIdil, B TOM
qrce:
10.1 peaxIuii HOHHOro OOMeHa
10.2 OKHUCJIUTENIbHO-BOCCTAHOBHUTEBHBIX PEAKIIUN
103 WUTIOCTPUPYIOUINX XUMHYECKHE CBOWMCTBA W3YUEHHBIX KJaccoB (TPyI)
' HEOPraHWYECKUX BEILECTB
10.4 MTOATBEPKAAIOMINX T€HETUYECKYIO B3AUMOCBS3b MEX]Ty HUMU
11 YMeHue BHIYUCIATD (IIPOBOIUTH PACUETHI):
111 OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJBIPHYIO MAacChl BEIIECTB, MAacCOBYIO
' JIOJTFO XMMUYECKOTO 3JIEMEHTA B COCTUHEHUH
11.2 MacCCOBYIO JIOJTIO BENIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €r0 Maccy, 00beM ra3on
114 M0 ypaBHEHHSIM XHMHUYECKHX PEaKIWH W HaXOAUTh KOIMYECTBO BEIIECTBA,
' 00BEM 1 Maccy peareHTOB WIJIM MTPOAYKTOB PEAKIHH
12 Brnagenue (3HaHWE OCHOB):
OCHOBHBIMH METOAaMH HAYYHOTO TMO3HaHWS (HaOJIOJEHHE, W3MEpEHHE,
121 OKCIEPUMEHT, MOJCIUPOBAHNE) MpPU H3YYCHUW BEIISCTB M XUMUYECKUX
SIBIICHU; yMEHHNE CPOPMYIIMPOBATH MTPOOIEMY U MTPEIJIOKHUTD ITyTH €€ PEIICHUS
122 Oe3omacHO PaboOTHl ¢ XMMHUYECKUMH BEIICCTBAMH, XMMHYECKON TOCYAOH U
' 1a60paTopHBIM 060PYIOBAHHEM
mpaBWIaMHu  0€30IacHOTO OOpAIlIeHHs C BEIIECTBAMH, WCIIOIB3yEMBIMH B
MTOBCETHEBHOW JKWU3HH, MTPABUIIAMH TIOBEJICHHS B IETISX COSPEeKESHHSI 3J0POBbS
12.3 U OKpyXaromed NpUpOJHON cpensl; IOHMMaHHE Bpera (OMacHOCTH)
BO3/ICHCTBUSI Ha JKUBBIC OpPTaHWU3MBI OIPENCIEHHBIX BEMIECTB, CIIOCOOOB
YMEHBIICHHS U PEIOTBPAIICHHSI UX BPESIHOTO BO3/ICHCTBHUS
13 Hampume mpakTHYecKWX HABBIKOB IUIAHHUPOBAHUS M OCYIIECTBIICHHS
CIICAYIOMNX XUMHYECKUX SKCIICPHIMEHTOB!
W3y4eHWE W OINHUCAaHWEe (U3UYECKUX CBOMCTB BEMIECTB; O3HAKOMIICHHUE
131 ¢ GU3NYECKUMHA M XUMHYECKUMH SIBICHUSMH;, OIIBITHI, WJUTIOCTPUPYIOIIHE

IMPU3HAKHU MMPOTCKAHUA XUMHUYICCKUX peaKuHﬁ




Kox

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM pe3yJibTaTaM 0a30BOro

NpOBepPsieMOro YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTe/ibHOIi NPOrpaMMbl OCHOBHOIO
TpeOOBaHUSI o01iero oopazoBanus Ha ocHoBe PI'OC

13.2

HN3YUCHHEC CIIOCOOO0B pasaciICHusA cMmecei

13.3

[IOJly4YeHHE KHCIOopoJa M M3YUYEHHE €ro CBOWCTB; IOJy4YeHHE BOAOPOAA
Y U3y4eHHE ero CBOWCTB; MOJYYEHHE YIJIEKHCIIOrO ra3a M H3Y4YeHHE ero
CBOIICTB; MOJTyYeHHE aMMHaKa U U3yYeHHEe ero CBOUCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OINPENEIEHHOW MacCOBOM J10JI€l pacCTBOPEHHOTO
BEILECTBA

13.5

MpUMEHEHNe WHAMKATOPOB (JakMyca, MEeTHWIOpamxka U QeHondranenHa) mis
OIpeIeNIeHHs XapaKTepa Cpe/ibl B pacTBOpax KHCIIOT U IIesoqei

13.6

WCCIICIOBAaHNE W OINMCAHHWE CBOMCTB HEOPraHWYECKHMX BEIIECTB Pa3IMYHBIX
KJIACCOB; M3y4EHHE B3aMMOICHUCTBUS KUCIOT C METaJUIaMH, OKCHUJIaMU METaJIIOB,
pacTBOPUMBIMU UM HEPACTBOPUMBIMU  OCHOBAaHMSAMH,  COJISIMU; ITOJIyYE€HUE
HEPAaCTBOPUMBIX OCHOBAHUH; BEITECHEHHE OJHOI'0 METaJUIa JPYTUM U3 pacTBOpa
COIY; HccieloBaHne aM(OTEPHBIX CBOMCTB TMAPOKCHIOB ATFOMUHUS U IIMHKA

13.7

peUHICHUEC OKCIICPUMEHTAJIBHBIX 3aJa4 II0 TEMaM: «OCHOBHBIE  KJIACCBI
HEOPraHU4YCCKUX COGI[I/IHCHI/Iﬁ)); ((3J'IeKTpOJ'II/ITI/I‘IeCKa$I Jucconuanus,
«Baxuemme HeMeTauibl U UX COCAUHCHUA», «BaxHeme MeTaibl U UX
COCIUHCHU

13.8

XMUMHYECKUE OKCIICPUMEHTBI, WUIIOCTPUPYIOIINE MPU3HAKU MPOTECKAHHSI
peakiuii HOHHOro OOMEHA; KAa4eCTBCHHBIC PEaKI[MM HA IMPUCYTCTBYIOIIUE B
BOJHBIX PaCcTBOpax HOHBIL XJIOPHI-, OpOMHI-, HOIUA-, cyibdar-, docdar-,
KapOOHAT-, CUIINKAT-aHUOHBI, THAPOKCUI-HOHBI, KATHOHBI aMMOHHS, MarHUs,
KaJIbLIMSI, ATFOMUHUS, Xkene3a (2+) u xkenesa (3+), meau (2+), MHKA

14

YMeHnue:

141

MPEACTABILITh PE3yIbTATHl IKCIIEPUMEHTA B (hOpMe BEIBOJOB, TOKA3aTEIBCTB,
rpauKOB M TaOJIHII ¥ BBISIBILITH IMITMPUIECKUE 3aKOHOMEPHOCTH

14.2

yCTaHaBJIMBaTb CBA3H MCXKAY PC€albHO Ha6J'IIOI[aCMLIMI/I XUMHYCCKHMH
SABJICHUSIMU MW I[poHeCCaMH, MNPOUCXOIAIIMMU B MAKpO- W MHUKPOMHUPE,

00BSICHATh MPUYMHBI MHOTOOOPA3Hs BEIECTB

HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNU

Kon IIpoBepsieMblii 3JIeMEHT COAEP/KAHUS
1 [TepBoHavanbHbIE XUMHUYECKHE MTOHSITHUS
1.1 UucTtsle BeniecTBa ¥ cMecu. CriocoObl pa3eieHus cMecen




Kog

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

ATOMBI U MOJICKYJIBL. XumMuaeckue 35eMeHThl. CHMBOJIBI XUMHYECKUX DJIEMEHTOB. HpOCTI)Ie " CJIOKHBIC

1.2
BEIECTBA.
1.3 Xumuieckas ¢hopmysa. BaeHTHOCTh aTOMOB XUMHUYECKUX JIeMEHTOB. CTeNeHb OKHCISHHS
14 3aKkoH MOCTOSIHCTBA cocTaBa BemiecTB. OTHocHUTeNbHAsT aToMHas Macca. OTHOCHUTENbHAST MOJICKYJISIpHAS
' macca. MaccoBast JoJIs1 XUMHUECKOTO dJIEMEHTa B COSTMHEHUH
15 KomnunuectBo BemectBa. Monb. MomsipHas macca. MoJsipHbld 00bEM Ta30B. B3anMOCBs3b KOTUYECTBa,
' MaCCHI M YMCJIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 Du3nuecKue U XUMHUYECKUE SBICHUA. XUMHUYecKas peakuuss U e€ MpU3HaKu. 3aKOH COXPAaHEHHUS! MacChl
' BeIIECTB. XMMHUYECKUE YpaBHEHUS
5 [Tepronnueckuii 3akoH u [leproamueckas cucrema xumudeckux snemeHToB J[.1. MenneneeBa. Ctpoenue
aTOMOB
51 [Tepnonnueckuii 3akoH. [lepnoanueckas cuctema xumudeckux snemenToB .M. Menaeneesa. [lepuoast u
' rpynnbl. DU3HYECKUN CMBICT TOPSIKOBOTO HOMEpa, HOMEPOB MEPHO/Ia U TPYIIIHI DJIEMEHTA
59 Crtpoenue atomoB. CocTtaB aToMHBIX siep. M3oTombl. DnekTpoHbl. CTpOeHHE AIIEKTPOHHBIX 000JI0UeK
' aToMoB NepBbIX 20 xuMuueckux 31neMeHToB [lepuoanueckoii cucremsl JI.M. Menzaeneena
3aKOHOMEpPHOCTH B U3BMEHEHNU CBOMCTB XUMUYECKUX AIEMEHTOB NIEPBBIX TPEX NIEPUOAOB, KaJTHsl, KATBIIHS
23 (pagryca aToMoOB, 3JEKTPOOTPUIATEILHOCTH, METAUTHYCCKUX W HEMETaUIMYeCKHX CBOWCTB) U HX
' COEIMHEHUN B COOTBETCTBUU C TOJOXKEHUEM 3JeMeHTOB B [lepuoanueckoil cCUCTEME U CTPOEHUEM HX
aTOMOB
3 CTpoeHue BeniecTsa
31 Xumudeckass cBsizb. KoBaneHTHas (MONsSpHass W HEMONSpHas) CBSA3b. JIEKTPOOTPUIATEIHLHOCTh
' XAMIYECKUX dieMeHToB. MoHHas cBsA3b. MeTaumnmdeckas CBsI3hb
32 Turmel KpUCTANIMYECKUX PENIETOK (ATOMHASI, MOHHAS, METALUTMYECKAs), 3aBUCUMOCTh CBOMCTB BEIIECTBA
' OT THUIIa KPUCTAJUIMYECKOHN PEIIETKY U BUJIA XUMUUECKOM CBA3U
4 Baxwnelimue npeacTaBUTeN HEOPraHWUYECKUX BenlecTB. Hemeramnsl U uX coeluHEeHUs. MeTaiibl U uX
COCJIMHEHHUS
Krnaccudukamnus 1 HOMEHKIIaTypa HEOPraHUUECKUX COSIMHEHUI: OKCHIOB (COJIe00pa3yIoNIye: OCHOBHbIE,
a1 KHCIIOTHBIC, aM(OTEPHBIC) U HEecoIeo0pa3yronue; OCHOBaHNH (IMETOYN U HEPACTBOPHMBIC OCHOBAHU);
' KHCIIOT (KHUCIIOPOJICOIepKAITUE H OECKUCIOPOTHBIC, OJHOOCHOBHBIC 1 MHOTOOCHOBHBIC); COJICH (CpeaHUX
1 KUCIIBIX)
42 ®usnyeckre U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOJA, XJI0pa, KHUCIOpPOAa,
cephl, a30Ta, dhocdopa, yriaepoaa, KpeMHUs
43 du3ndeckue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-METAIUIOB: JIMUTHS, HATPHS, Kallus, MarHUs H
' KaJIbL¥sl, AIFOMMHUS, JKene3a. DIEKTPOXUMUUECKUN psJl HANIPSDKEHUH METaJlJIoB
44 Ousnyueckne W XUMHUYECKHE CBOWCTBA BOJIOPOAHBIX COEAUHEHHWH HEMETAUIOB: XJIOPOBOJOPOAA,
' CEpOBOOPOJIA, AMMHAKA
45 dusnyeckne W XUMHUYCCKHE CBOMcTBa OKCcHmoB HemeramnoB: cepel  (IV, VI), asora(Il, 1V, V),
' dochopa(lll, V), yraepoga(ll, IV), kpemuust(IV). ITonydeHne OKCHIOB HEMETAIIIOB
46 Xumuueckue cBorcTBa okcuaoB: metawioB IA-IIA rpymm, maka, memu(Il) u xemesa(ll, 111). [ToxyueHue
OKCHOB METAJIIOB
47 XHUMHYECKHE CBOMCTBA OCHOBAHUM M aM(OTEPHBIX THAPOKCHIOB (Ha MpUMEpPE THAPOKCHIOB aTFOMUHHS,

xeJesa, IrHKa). Ilonyuerne ocHOBaHMN B aM(OTEPHBIX THAPOKCHIOB




Kog

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

OO0mue XWMHYECKHEe CBOWCTBA KHCJIOT: XJIOPOBOJOPOJHOW, CEPOBOJOPOIHONW, CEPHHCTOM, CEpPHOH,

4.8 a30THOH, (ocopHOH, KpeMHUEBOH, yronbHOH. OcoOble XMMHYECKHE CBOMCTBA KOHIICHTPHPOBAHHOM
CEpHOM M a30THOM KucoT. ITosryueHne Kuciaot
4.9 OO01uMe XMMIYECKUEe CBOUCTBA cpetHuX cojieid. Ilonydenue comnei
410 [lomyuenune, coOupaHme, pacHo3HaBaHWE BOAOPOIA, KHCIOPOJa, aMMHaKa, YIJIEKUCIOTO Taza B
1a60paToOpun
411 [Toryuenne ammmaka, cepHON W a30THOM KHCIOT B MPOMBIIUICHHOCTH. OOIIHE CrOCOObI MOMyYCHHS
' MeTaJIoB
4.12 ['eHeTnveckas CBs3b MEX]y KJIAaCCAMU HEOPTaHMYECKUX COCTMHEHUN
5 XHAMUYECKHE PEaKIINN
51 Knaccudukanus XuMIUUecKuX peakiil o pa3IndHbIM IPU3HAKaM: [0 YUCIIY U COCTaBY YYaCTBYIOLIUX B
' peakIuy BEUIECTB, M0 TeIIOBOMY 3(h(heKTy, 0 H3MEHEHHUIO CTETICHEH OKUCIICHUS] XUMUYECKUX DJIEMEHTOB
52 TemnoBoit 3(p(PeKT XUMHUECKOH peakIy, TEPMOXHUMHUYECKUE YPaBHEHHS. JK30- U DHIOTCPMHUYCCKHE
' peakiun. TepMOXUMHUECKHE YpaBHEHUS
53 OKHCITUTENBHO-BOCCTAHOBUTEbHBIE peakiui. OKUCINUTENN U BOCcCTaHOBUTENHU. [Ipoliecchl OKUCIeHUs |
' BOCCTaHOBJICHHSL. DIIEKTPOHHBIN OalaHC OKHCIUTEIFHO-BOCCTAHOBUTEIHHOM PEeaKIiy
5.4 Teopust 3IEKTPONUTHYECKOM ucconuanui. KaTHOHBI, aHHOHBL. JJEKTPOJIUTBHI M HEIIEKTPOJIUTHL
' CusibHbIE U ci1a0ble IeKTPOIUThL. CTENEeHb AUCCOIMAIT
55 Peakumy noHHOTO OOMEHA. YCJIOBHS MPOTEKaHMs peakiMidi MOHHOTO OOMEHa, MOJIHbIC M COKpamEHHbIE
' VOHHBIE YPABHEHHS PEAKIHMii
6 XUMHUSI U OKpYXKarolasi cpenia
6.1 BemecTBa 1 Marepuansl B MOBCEIHEBHOM JKM3HU YelOBEKa. be3omacHoe HCIONb30BaHHE BEHICCTB U
' XMMUYECKUX peakiui B jaboparopun U ObITy. [lepBas IOMOIIb IPH XMMUYECKUX 0XKOTaX U OTPABICHUIX
XuMHYecKoe 3arps3HEeHHe OKpPYXKAIOIIeH cpeasl (KUCIOTHBIC MOXIH, 3arps3HEHHE MOYBHI, BO3AyXa U
6.2 BOZI0EMOB), cIOcoObI ero mpenorBpameHus [IpenenbHas nomyctumas koHneHTparwms Beniects (ITJIK).
' Ponp xumuM B pelIeHWH 3KOJOTHYECKUX MpoOsieM. YcuieHue MapHUKOBOro 3ddekrta, paspyiieHue
030HOBOTO CJIOS
[Ipumenenne cepwl, a3ora, ¢ochopa, yriepona, KpeMHHS H WX COCAWHEHHWH B OBITY, MEIMIIVHE,
6.3 MIPOMBILIUIEHHOCTH M CENbCKOM Xo3siiicTBe. [IpuMeHeHMe MeTalloB M CIUIaBOB (cTanb, YYIYH,
' JIOPATIOMUHMIA, OpOH3a) B OBITY W TIPOMBINIJICHHOCTH UX cOoeAMHEHUH. [IoHSATHE 0 KOPPO3HH METAJUIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI HX OT KOPPO3HH
6.4 [IpupomHBIE UCTOYHHUKU YTICBOAOPOIOB (Yroib, MPUPOMHBIN ra3, HE(PTH), MPOMYKTH UX HepepaboTKu
(6eH3MH), X POJIb B OBITY U MPOMBIIIJICHHOCTH
[NepBoHauabHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSANHEHUSX yriieposia (MeTaH, dTaH, dTHIICH,
6.5 alleTWIEH, 3TaHOJ, TJIMLEPHH, YKCycHasd kuciota). [loHsTHe 0 OHOJIOrMuecKr BaKHBIX BELIECTBAX: JKUPaX,
Oenkax, yriieBoIaX — M X POJTH B JKU3HHU YEJIOBEKa
7 Pacuérel:
7.1 1o (hopMyJiaM XIMMHUIECKUX COSTUHECHUI
7.2 Macchl (MacCOBOM) JTOJM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XMMUYECKIM YPaBHEHHSIM
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