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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH MpeaMeTa i
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIIEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckrue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HMIIHUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mMpeaMeToB: «OKpyXaromuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[O3HAHUSA TPU HU3YYEHHUU BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCa0BUi, CITIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YyYarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y oOyyaroummxcs T'yMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 gacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEMIECTB. ArpEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOJIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX peaKlMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3/elieHHs CMeceil: C MOMOIbI0 MarHuTa, (pUIbTPOBaHHE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIY4eHHUST Kuclopoda B Jsabopatopuu W TpombinuieHHOocTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyiieHrne 030HOBOTO CIOsI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBouMcTBa BOAbl. Boma kak pactBopurens. PacTBOpBIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHbIX Boa. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcTBa OKCHIOB. [losrydeHrne OKCuI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KUCIOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COJEPkKAHUs KUCIOpoAa B BO3yX€, MOIYyUEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACMO3HABAHME W M3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBaHNE O00pa3lloB HEOPraHMYECKUX BEIIECTB PA3lIMYHBIX KIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla IPYTHMM W3 PacTBOpa COJM, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad o Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. [loHsTHE O
IPYIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbL,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHU/IBI.

[lepnonmueckuit 3akoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnsl. DHU3NYECKUH CMBICT IOPSAKOBOIO HOMEpPA, HOMEPOB IEpUOAa U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme J{. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumuueckass cBsi3zb. KoBasieHTHas (ToJisipHasi W HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIHUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropeHue, peakliuy pasioKeHUsI, COSTUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiuys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIUH, TEPMOXUMHUYCCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEAKIUMU M TMOJIOKEHUE XUMUUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii HOHHOTO OOMeEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCAa JUCCOLMALMU KHUCIOT, MIEJIOYEe W COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpPEe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHHe. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (QuU3nUecKne ¢ XUMUYECKHE CBOWCTBa (00mmMe Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ coeIWHEHUH B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHMs. A30T, PaCIpPOCTPAHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYEeCKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COETUHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosydyenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoictBa. Ancopbuus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa u €€ conM, uX (PU3NYECKUEe U XUMHYECKHUE CBOICTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunae kpemuaus (IV) u kpemHueBoit kuciaore. CHIMKATHI, UX WCIOJb30BaHUC B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HochOpHBIX yAOOpEeHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO HCITOJIB30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEJACHUE KAUECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUS

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHHe WmEenoYHbIX METAUIOB M UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHeiive coequHEHUs KalblUs (OKCHJ, THUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(POTEpPHBIE CBOMCTBA OKCHJIA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KAJIbIHS, aJIOMHHUS, [UHKA, KEJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a71a4d Mo TeMe « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Meswcnpeomemmnuwie céasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMPOLECCe OTOW Y4YeOHOM eATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTaBIIAIOLIME
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA NOJIyYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI OO0y4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HETIPUATHE BPEIAHBIX MPHUBBIYCK (YIOTPEOICHHUS AIKOT0JIsl, HAPKOTUKOB, KYPEHUSI),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH B Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, JJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC yIeOHbIE NeHCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX ()aKTOB U SIBJICHHH, BBIOUPATh OCHOBAHHS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcce TMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas GopMmylia W YpaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIpPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3324 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANFHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUK U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHHE OKPYKAIOIIEH NPUPOTHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE IITYPMBbD», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yabTAaTOB IO OCBOCHHIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATCIBHOCTH 1O  TOJYYEHHI0O HOBOIO  3HAHUS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO dJIEMEHTa B COCIMHEHUHU, MOJISIPHBIM 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEII0BOU A((EKT peakiuu,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMMuHyr ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuogmueckass cucrema xumuueckux snemeHtoB J[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy YYacTBYIOUIUX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJOBaHHWEM, a TaKXe IMpaBuUjiaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHUINA:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas peaKlsi, XUMUYeCKasi CBS3b, TEIIOBOM 3¢ ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE W  BOCCTAaHOBJICHHE,
aIyIoTponus, aM(pOTEepHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

ONpPEAENATh BaJIECHTHOCTh U CTENEHb OKUCICHUSI XHMUYECKUX JJIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA M0 XUMHUYECKOH (QopMylie, XapakTep Cpenbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyto Gopmy Ilepuoanueckoid cCUCTEMbl XMMHUYECKUX 3JI€MEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sAlpa, OOIIee YUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKUE peakuuu (10 YMCIy U COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 M3MEHEHUIO CTENICHEW OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPAILLEHHBIE YPAaBHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX CTpPOCHMUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TMOJIYyYEHHUIO H COOMPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I HU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [TOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBT H MOJCKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmorexa HOK
Yp i https://m.edso0.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BameHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
» N P https://m.edso0o0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [TOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
21 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tomydyenne u coOnpaHue KHCIOpoaa Bubmmorexa LHOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHUCITIOTaX U COJISIX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

WU3yYE€HHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacklilieHHBIE
37 u HI;HaCLI peHHBIz aCTBOPBI MH;CCOBaSI bubmorexa [JOK
- p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIbl: COCTaB, KJIacCU(UKAIU, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyueHne u XUMHYECKUE CBOKCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK

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

45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenuue): HOMEHKIATypa,

46 cnocof(SLII) OJI )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa HOK

. v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpaxTuueckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»

48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COEAMHEHUI https://m.edso00.ru/00ad9a50

bu6mmoreka [JOK

49 O000111eHNE U CHCTEMATH3AIINS 3HAHUI

= . https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa [JOK
' https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J51eMeHTOB [leproauueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PeszepBHbIil ypok. O60011ICHIE 1
58 CI/ICTI;MaTmZp ust 3HaHI/II>'IHl / bubmorexa HOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 no teme
59 «Ctpoenne aroma. XuMU4ecKas CBSI3b» bubmmorexa [OK
P y ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnunorexa [JOK
60
XAUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
1 4
6 OFHA XUMHHCCKaT CBAD https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nosnsipHasi XUMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenosspHas XuMU4ecKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCICHUS bu6mmoreka [IOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
1
66 OKHCIIMTEIIM U BOCCTAHOBUTEIIH https://m.edso0.ru/00adb076
PesepBHelil ypok. O000IICHHE 1
P P \I,u bubnmoreka [JOK
67 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe 1
https://m.edso0.ru/00ad9ch2
«CtpoeHre aToMa. XUMUYECKas CBSA3bY
68 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK
cucTeMaTH3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

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

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

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubmmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LHOK
P . https://m.edso00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 TTousTie o runponze coien bubmmorexa HOK
s https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XVMUYECKUE PEeaKIui B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XUMUYECKHUE CBOWCTBA, MOTyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONISTHON KUCTOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepucTUKa JIEMEHTOB bubmuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmorexa OK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmorexa LHOK
. v 13X https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aAMMOHHS B KQUeCTBE MUHEPATIbHBIX

32 00peHuid. XUMHYECKOE bubmorexa [JOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCTBE MHUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LOK
P https://m.edso00.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAJIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ael1156
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OO61me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LOK
P PeARHIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edso0.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meraueI https://m.edsoo.ru/00ael4b?2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOCTL BOABI U METOEI €€ bubmmorexa [TOK
Y A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEle3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakiuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COETUHEHUS
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
MTOBCEJHEBHOM KU3HH YEIOBEKa https://m.edso00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPY’KaIOILEeH Cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBHeiit ypok. O600IICHHE U bubnmoreka [JOK



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

cUCTeEMAaTHU3alus 3HAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KUIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NPoBePSIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
1 [To Teme: «IlepBoHaYaIbHBIE XUMHUUECKUE TTOHITH
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IOHSTHUH: aTOM, MOJIEKYIa,
XUMHUYECKUH 3JIEMEHT, IMPOCTOE BEILIECTBO, CJI0)KHOE BEILECTBO, CMECh
(omHOpONIHAS U HEOJIHOPOJHAs), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHasE Macca, KOJMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca,
11 MaccoBasi 01 XUMUYECKOTO AJIEMEHTa B COCTUHEHUH, MOJISIPHBIA 00BEM,
XUMHUUECKas peakuus, KiIacCU(PUKalus peakUuil: peaklUu COeAUHEHUS,
peaKiuu pPa3lioKEeHUs, PEaKIMH 3aMelleHus, peakuuu oOMeHa, 3K30- U
SHJOTEPMUUYECKHE PpEaKIuu, TEeIioBoh d(hQexT peakuuu, pacTBop,
MaccoBas J10JIs BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAallKs) B pacTBOpe
19 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKMX TIOHATHH U
' MIPUMEHSTH 3TU MOHATHUS IIPU OMMCAHUU BEUIECTB U UX MPEBpaIlEHUN
13 UCIOJb30BAaTh XMMHUYECKYI0 CHUMBOJHUKY JJsI COCTaBieHUS (HopMys
' BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUN
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHsS] MacChl BEILECTB, MMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOIO yU€HUs, 3aKOHa ABOraapo
1.5 OTIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
16 KiIaccu(uIuUpoBaTh XMMHYECKHME peakuuu (M0 4YHCIy U COCTaBy
' Y4acCTBYIOUIMX B PEaKIMH BEIIECTB, MO TEINIOBOMY 3P (HEKTY)
1.7 BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB
18 BBIUUCIIATh MAaCCOBYIO JIOJNIO XHMHUYECKOro »3JeMeHTa 1o (opmyie
' COETMHEHMUS,
19 BBIYMCIISITH MACCOBYIO JIOJIO BEIIECTBA B pacTBOPE
110 MPUMEHSITh €CTECTBEHHOHAyYHbIE€ METOJbl TO3HaHWsS — HaOII0ACHHE,
' HU3MEPEHHE, MOJEITUPOBAHNE, SKCIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )
2 ITo Teme: «Baxunenmme npeIcTaBUTENIN HEOPraHUYECKUX BEILECTB)




2.1

2.2

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TOHSTHI: OKCHJ, KHCIOTa,
OCHOBaHUE, COJIb
ONpEeAEATh IPUHAIICKHOCTh BEIIECTB K ONPEICIEHHOMY KJIAcCy

coequHeHui no popmynam

2.3

KJ'IaCCI/I(l)I/IL[I/IpOBaTB HEOPraHM4€CKNEC BEIICCTBA

2.4

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHMHUYECKHE CBOICTBAa BEILECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKIasi OMMCAHUE MPUMEPAMU MOJICKYJISIPHBIX

ypaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.5

IIPOrHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTEKAaHHWs XMMHYECKUX IIPEBpAIlCHU B

PAa3JIMIHBIX YCIIOBUAX

2.6

2.7

3.1

3.2

CIEAOBaTh  MpaBWJiaM  TOJIb30BaHUA  XMUMHUYECKOM  TOCYyIOW |
nabopaTopHbBIM 000pPYJOBaHMEM, a TaKXe IMpaBWiIaM OOpaleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU 110 BBIOJTHEHHUIO
nabOpaTOPHBIX XUMHUYECKHX OMNBITOB IO TMOJYYEHHUIO MU COOHPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAa M KHUCIOPOAA), HPHUTOTOBICHHUIO
pacTBOpPOB C ONPEACIEHHON MAacCOBOM J0JIEM PACTBOPEHHOIO BEILECTBA,
IJIAHUPOBaTh U TPOBOJUTH  XUMHYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIbI MHANKATOPOB

(lakmyc, GpeHonadTanenH, METUIIOPAHK U JPYTHE)
MIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKOMN pEeaKIuu

I[Io Tteme: «llepuogmueckuii 3axkoH U Ilepuoguueckas cucrema
xumuyeckux osnemeHtoB JI. W. MengeneeBa. CTpoeHHe aTOMOB.

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUND)

PaCKpbeIBAT6 CMBICIT OCHOBHBIX XHMHUUYCCKHUX TIOHSITHI: AApoO aroma,
BHCKTpOHHLIfI clioit aToMa, aTOMHas 0p6I/ITaJ'IL, paanyc atoMa, XUMHYCCKasa
CB3b, noJisipHasd n HETIOJIApHAasA KOBaJICHTHAaA CBA3b,
QJICKTPOOTPUIATCIIbBHOCTh, NWOHHAsA CBSA3b, MOH, KATHUOH, aHUOH, CTCIICHb

OKHCIICHUA

KJIaCCI/I(I)I/IL[I/IpOBaTL XHUMHUYCCKUEC SJICMCHTEI

3.3

ONHKCBHIBaTh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuognueckoii
CHUCTEMBbl XMMHUYECKHMX D3JEMEHTOB: pa3lIuyaTh MOHATUSA «TJIAaBHAs
noxrpymnmna (Arpynna)» u «obounas noarpymnmna (brpynma)y», «vansie» u

«OOJIBIIIHEY [1(5]0)5(018331




3.4

packpeiBaTh cMmbicit  [lepuonmueckoro 3akona J[.M. Menneneesa:
ACMOHCTPpUPOBAThL IMMOHUMAHHC HepI/IOI[PI‘{eCKOfI 3aBHUCHUMOCTH CBOWCTB

XHUMHUYCCKUX 3JIEMCHTOB OT UX IIOJIOXKCHHUA B Hepnom/lqecxoﬁ CHCTEMCE

3.5

COOTHOCHUTBH 0003HAYCHUS, KOTOpbIE UMEIOTCS B Tabnuie «llepuoandeckas
cucteMa xuMudeckux osieMeHToB J[.MI. MenpaeneeBa» C 4YHCIOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsa  sAnapa, OOIIee 4YHUCIO DJJICKTPOHOB M pacmpesiefieHHe HUX MO0

ANEKTPOHHBIM CJIOSIM)

3.6

ONpCACIIATL CTCIICHDb OKHUCIICHUSA 3JICMCHTOB B 6I/IHapHLIX COCAUMHCHUAX

3.7

OIpCACIIATL BHUIA XUMHYECKOH CBSI3U (KOBaJ'IeHTHaH n I/IOHHaH) B

HCOPraHN4YCCKUX COCANHCHUAX

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

HpOBepﬂeMble NMPpEeAMETHBIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJII)HOI7I nporpaMmmsbl OCHOBHOI'O 001ero 06p830BaHI/IH

1

ITo Teme: «BemecTBo U XUMHUYECKas peakuus»

11

pacKpblBaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHSTHUHA: pacTBOp,
AJIEKTPOJINTBI,  HEAIEKTPOJIUTHIL,  AJIEKTPOJIUTUYECKAs  JAUCCOLMALMS,
peakiuu HOHHOIo OOMEHa, KaTalu3arop, XUMHUYECKOE paBHOBECHE,
oOpaTtuMble U HEOOPATUMBbIE PEAKIIUU, OKUCIUTETbHOBOCCTAHOBUTEIIbHBIE
PEAKIMH, OKHCIUTEIb, BOCCTAHOBUTENb, OKUCIEHUE M BOCCTAHOBIICHUE,
aioTponusi, aM(poTepHOCTb, XUMHUYECKasi CBSA3b (KOBaJICHTHAs, MOHHAs,
MeTaJlJIM4ecKas), KpUCTAJJIMYecKas pemérka, CIJlaBbl, CKOPOCTh

XUMHUYECKOH pCaknuun

1.2

1.3

HIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHUX MOHATUH U

MMPUMCHATH OTU MMOHATHSA ITPU OIMMMCAHUHN BCUICCTB U UX HpeBpaIHCHI/Iﬁ
COCTaBJIATH YpPaBHCHUA BHGKTpOHI/ITI/IquKOﬁ Jucconuanmm  KHCIIOT,
IJ.ICJ'IO‘-IGI71 n COHCﬁ, ITOJIHBIC U COKpaH_[éHHBIe YpaBHCHUA peaKLII/Iﬁ HOHHOTO

oOMmeHa

1.4

PaCKpeIBaTb CYIIHOCTb OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKum?I

MOCPEJICTBOM COCTABIJICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJUTH PaCYETHI 110 YPABHEHHUIO XMMUYECKON peaKuu




2.1

ITo Temam: «Hemeramnsl m ux coenuHeHUI» U «MeTawibl U HX

COCOAUHCHUA

XapaKkTepu30BaTh (OMUCHIBATH) OOIMIME U CHEHUPUICCKUE XUMHUYCCKUE
CBOICTBa MPOCTBIX U CJIOXHBIX BEUIECTB, IOJATBEPXKIasi OMKMCAHUE
MpuUMepaMu MOJICKYJISIPHBIX U HMOHHBIX YPaBHEHUU COOTBETCTBYIOLIUX

XUMHYCCKHUX peaKuHﬁ

2.2

2.3

2.4

COCTaBJIATh YPAaBHCHUA peaKHHﬁ, IMOATBCPKAAIOIIUX CYHICCTBOBAHUEC

T€HETHYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHX npeBpameHI/Iﬁ B Pa3IMYHbIX

YCIIOBHSIX

CIENOBaTh  IPAaBWJIAM  IOJb30BaHHS  XUMHYECKOW  NOCYIOM U
1abopaTopHBIM 00OpYyIOBAaHUEM, a TakXKe TMpaBUiiaM OOpalIeHUs: C
BELIECTBAMH B COOTBETCTBUU C HHCTPYKUUAMH [0 BBIIOJHEHUIO
Ta00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TOJYyYEHUI0 U COOMpaHUIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

IIPOBOAMTH  pPEaKLUMH, IOATBEPKAAOIINE  KAueCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: pPaclo3HaBaTh ONBITHBIM MYTEM XJIOPHA-, OPOMHUL,
o, kapoonar, pocdar, cuimkar, cynb(ar, THAPOKCUANOHBI, KATHOHBI
aMMOHMSI, MOHBl HM3YyYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHNICCKUX BCIICCTB

ITo Teme: «XHUMHSI U OKPY:KArOILIAsl CPENA»

3.1

3.2

pPacKpbIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX TIOHSATHUH: HI[K BCIICCTBA,

KOppO3Hs METAJUIOB

MPUMEHSTh OCHOBHBIE ONEPALMN MBICIUTEILHON NEATENbHOCTH — aHalln3
U CHUHTE3, CpaBHEHHME, O000OIIeHHe, CHCTEMaTHU3alliio, BBIABICHHE
MIPUYMHHO-CJIEICTBEHHBIX CBSI3eW — I U3YYEHHs CBOMCTB BEUIECTB U
XUMHUYECKUX PEaKLUi; €CTECTBEHHOHAyYHblE METOAbl IO3HAHUA —
HaOI0/IeHNe, U3MEpEeHUe, MOJEIMPOBAHNE, DKCIEPUMEHT (peasbHbI U

MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

11

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

[lepBoHavalIbHBIE XUMUYECKUE TTOHSATHUS

[Ipenmer xumuu. Poiap XMMUU B )KU3HU YelIOBEKa. XMMHUSI B CUCTEME HayK. Tena u
BellecTBa. Ou3nUecKkrue CBOMCTBA BEILIECTB. ArperaTHOe COCTOSIHUE BEIIECTB
Ilousarne o Meromax Io3HaHWsA B XxuMmuu. YucTele BemiectBa U cMecH. CIocoObI

PasaciICHUsA cMmeceit

1.3

14

1.5

1.6

ATOMBEI U MOJICKYIJIBI. Xumuaeckue 31eMeHThl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.

[IpocThie u cioXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

Xumnueckas ¢Gopmyna. BaJleHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAsA aroMHas Macca. OTHOCHUTENbHAs

MOJICKYJIIpHas Macca. MaccoBas 011 XHMHYSCKOro 3JIEMCHTA B COCUHCHUHU

KommuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBsI3b KOJTUYECTBA, MaCChl
W YHUCNa CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuérel mo ¢dopMylnaM XHMHUYECKUX

COE€IUHEHUN
®u3znuecKre 1 XUMUYECKUE SIBJICHUS. XUMHUUECKas peakuus U €€ Mpu3HaKu. 3aKOH
COXpPAaHEHHsS Macchl BellecTB. XuMudeckue ypaBHeHus. Kiaccudukanums

XUMHUYCCKUX peaKI_II/Iﬁ (COG,I[I/IHCHI/I}I, Ppa3JI0XKCHUA, 3aMCIICHN A, 06MeHa)

1.7

XUMUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW TOCYAOH, C MpaBUIIaMU
pabotel B smabopatropun W TOpuéMamMu  oOpamieHuss C  JIabopaTOpPHBIM
o0opynoBaHuEM, U3Y4YeHHE U ONucaHhe (PU3MUECKUX CBOHCTB 00pasiioB
HEOPraHUYECKNX BEIIeCTB, HaOMoIeHne (Pu3nyeckux (TJIaBJICHUE BOCKA, TasHUE
TBJa, paCTHpaHUE caxapa B CTYIKe, KUIIEHHWE U KOHACHCAIUs BOABI) M XUMHUYECKUX
(ropeHue cBeuM, MPOKATMBAHWE MEIHOM IPOBOJIOKH, B3aUMOJIECHCTBHE Mella C
KHCIIOTON) SIBJICHWI, HAONIOJACHHE ¢ ONUCAHUE TMPU3HAKOB MPOTCKAHHUS
XUMHUYECKUX peaklui (pa3joKeHue caxapa, B3auMOJEHCTBHE CEpHOM KHCIIOTHI C
xjopugoMm Oapusi, pasnoxkenue ruapokcuaa wmemu(ll) mpu  HarpeBanum,
B3aUMOJICHCTBHE Keme3a ¢ pactBopom coymm menu(ll), wm3ydenume cmocoOoB
pasneneHus cMmeceil (C TMOMOIIBI0 MariHuTa, (GUIBTPOBAHHE, BhIMTAPUBAHUE,
TUCTWUISILMS, Xpomarorpadus), TMpPOBEACHUE OYUCTKM IOBAapEeHHOM  COJIH,
HAONIIOJICHUE U OMHCAaHUE PE3YNbTATOB IMPOBEIEHUS OIBITA, HILTIOCTPUPYIOIIETO

3aKOH COXPaHEeHMsI MAaCcChl, CO3JaHHE MOJIETIC MOJEKY (IIapOCTEPKHEBBIX)




Baxuerime npeacraBuTed HEOPraHUYECKUX BEILIECTB

2.1

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — sieMeHT M MpoOCTOe
BelecTBO. HaxokleHue Kuciopoia B TpHponae, (PU3NYECKUE H XHUMHUYECKUE
cBoiictBa (peakiuu rtopeHus). Oxcunpl. [Ipumenenwe kucnopoma. CrocoOb
IIOJIy4€HHUsl KHUclopoga B Jaboparopun U IpombliuieHHOCTH. Kpyrosopor

Kucnopoa B mpupojie. O30H — alIoTporiHas MoIupuKaius KUCIOpoaa

2.2

TernnoBoit >PPeKT XUMMHUUECKON peakui, TePMOXUMUYECKUE ypaBHEHUS, IK30- U
SHAOTEPMHUUYECKUE peakuuu. TOoIumMBO: yroab M MeTaH. 3arpsi3HEHUE BO3/1yXa,

YCUIICHHUEC ITAPHUKOBOI'O Bq)(l)eKTa, pa3spymieHue 030HOBOI'O CJI0A

2.3

Bonopon — snemeHT W mpocToe BelmiecTBO. HaxokiaeHue Bomopoza B MPHUPOJIE,
(U3NYECKIe U XUMHUYECKHIE CBOMCTBA, IPUMEHEHHE, CITOCOOBI TToy4deHus. KucioTe u

COJIn

2.4

2.5

2.6

Monsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM

®usnueckue cBorcTa BoAbl. Bona kak pactBopureins. PactBopsl. Haceiennsie u
HEHaCBILICHHBIE PACTBOPBI. PacTBOopuMOCTh BewecTB B Boae. Maccosas [ois
BELIECTBa B pacTBOpe. XUMHUYecKue cBoicTBa Bojibl. OcHoBaHus. Ponb pacTBopoB
B NPUPOAE MU B KU3HU 4YeloBeKa. KpyroBopoT Boabl B IpHUpOAE. 3arps3HEHUE

MPUPOAHBIX BoA. OXpaHa ¥ OYMCTKA MPUPOIHBIX BO

Knaccudukanmss Heopranmdeckux coeaunenuit. Oxcuapl.  Kiaccudukanuys
OKCHJIOB:  colieoOpa3yromue (OCHOBHBIC, KHUCIOTHBIE, aMm{QoTepHble) U
HeconeoOpa3yromue. Homenknarypa okcunoB. ®Puznueckue U XUMUYECKUE

CBOMCTBa OKCHJIOB. HonyquI/Ie OKCHJIOB

2.7

OcHoBanus. Knaccudukanus ocHOBaHMI: METOYU U HEPACTBOPUMBIE OCHOBAHUSI.
Howmenknarypa ocHoBanuil. du3nyeckue M XUMHUYECKHUE CBOMCTBA OCHOBAHMIA.

[Tonyuyenue ocHoBaHUI

2.8

Kucnotel. Knaccuduxarmuss xucinor. Homenknatypa kuciaor. Dusudeckue Hu
XUMHUYECKHe CBoMcTBa KuciaoT. Psan axtuBHOcTM MetainioB H.H. bBekerosa.

HOJ’IY‘{CHI/IC KHUCJIOT

2.9

Comu. Homenknatypa coned. dusznueckue W XUMHUYECKHME CBOWCTBA COJICH.

ITony4yenue conen

2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHPII;’I

2.11

XUMHUYECKUH IKCIEPUMEHT: KaYECTBEHHOE OIIPEAETICHUE COAECPKAHUSI KUCIIOPOAA B
BO3/yX€, OJy4YeHUe, COOMpaHue, paclio3HaBaHUE U U3y4EHHE CBOMCTB KHCIOPO/a,

HaGHIO,Z[GHI/IC B3aHMOHCﬁCTBHH BCIHICCTB C KHUCJIOPOAOM U YCJIOBHA BOSHUKHOBCHUA




3.1

W TpeKpaimeHus TopeHus (mokapa), O3HAKOMJICHHE C oOpaslamMu OKCHUIIOB H
OMHMCAaHWE WX CBOWCTB, MOJYy4YCHHE, COOWMpaHWE, pPACIIO3HABAHWE W M3yUCHUE
CBOWCTB BoJopoja (ropeHme), B3ammozelicTBue Bogopoma ¢ okcumom wmemu(ll)
(BO3MOXKHO HCIIOJIb30BAaHKE BHJICOMATEPUAIOB), HAOIIOCHIE OOpa3IOB BEIIECTB
KOJIM4ecTBOM | MoOib, HCCIeAOBaHHE OCOOCHHOCTEH pPACTBOPEHMS BEIIECTB C
pa3IMyHON  PacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C  ONpeaeiaEHHOM
MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOCHCTBHE BOJBI C METallaMU
(matpuem ©  KaublMeM) (BO3MOXHO  HCIIOJb30BAHME  BHJIEOMATEPHAIIOB),
ONpeeNieHUe PACTBOPOB KHUCJIOT M IIEJIOYeH C TMOMOIIBI0 HHAUKATOPOB,
HCCIEOBAaHUE OO0pa3lOB HEOPTaHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HaOII0/IeHNEe U3MEHEHHUsI OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIOT U IIEIOYEH,
u3ydyeHue B3aumozeiictBus okcuga menu(ll) ¢ pactBopom cepHON KHCIIOTHI,
KHCIIOT C MeTaJUlaMH, peakIuil HeWTpalu3aluu, MOJy4deHHE HEPACTBOPUMBIX
OCHOBaHMWH, BBITECHEHHWE OJIHOTO METala JAPYTMM W3 PacTBOpa COJIU, PEIICHUE
SKCIIEPUMEHTANbHBIX 3a7ady Mo TeMe «BaxkHeillne KiIacchl HEOPraHUYEeCKHX

COEIUHEHUN)

[Iepnonnueckuit 3akoH u [lepnoanueckas cuctema XMMUYIECKUX di1eMeHToB [1.1.
Menpeneesa. CtpoeHue aToMoB. XUMHYecKas CBsA3b. OKHCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

[lepBble MONBITKN KJIACCU(UKALUN XUMUYECKUX 3JeMeHTOB. [loHsATHEe 0 rpymnmax
CXOJIHBIX 3JIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMENIbHbIE METallJIbl, TaJOTeHBbI,
WHEPTHBIE Tra3bl). OJIEMEHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUABI HU

THUAPOKCHUBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMHUYECKHX 3ieMeHTOB J[.H.
MenneneeBa. Koporkonepuonnas u mamuHHONIepuoaHas (opmer [lepuoamdeckoit
cucteMbl xuMuuyeckux anemeHToB [[.M. Menneneesa. Ilepuonbl W Trpymisbl.

Ddu3nuecKuil CMBICI MOpAAKOBOIO HOMEpPA, HOMCPOB IIEpHUOAa U I'PYIIIbI 3JICMCHTA

3.3

Crpoenue aromoB. CoctaB aroMHbix siaep. M3otombl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeKk aToMoB mepBbIX 20 XUMHYECKHX  DJIEMEHTOB
[Tepuonnueckont cucremsl J[.M. MenneneeBa. XapakTepuCTUKa XHUMHYECKOIO

3JIEMEHTa Mo ero nonoxkenuto B [lepuogunueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHS paguyca aTOMOB XHMHYECKHX  DJIEMEHTOB,
MCTAIJIMYCCKUX U HEMCTAJINIMUYCCKUX CBOI>'ICTB 10 prr[l'[aM )58 Hepno;[aM. 3Ha‘-I€HI/I€
[Tepuonuueckoro 3akoHa u [leppoandeckor CUCTEMbl XUMUYECKUX AJIEMEHTOB JJIsI

pa3BuTus Hayku U npaktuku. .M. MenaeneeB — y4€HbIl U IpayKJaHUH




3.5

3.6

Xumuyeckass cBsi3b. KoBaneHTHas  (HOJspHAas W HEMOJSpHAasg)  CBS3b.

DIEeKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas cBs3b

Crenenp okuciieHus. OKHCIUTEIHFHOBOCCTAHOBUTECIIHHEIC pCaKkmuu. Hpoueccm

OKUCJICHHS B BOCCTaHOBJICHHA. OKHUCIINTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYeCKUH SKCIICPUMCHT! HN3YUCHHUEC O6p33HOB B€IICCTB MCTALJIOB H
HEMCTAJIJIOB, B3aUMOICHCTBIE THAPOKCHUIAA ILIMUMHKa C pacTBOpaMH KHCIIOT U
HlCJIO‘leI, IMPOBCACHUEC OIIbBITOB, HIIIIOCTPHUPYIOIIUX I[IPUMEPBI OKHCIIHUTCIBHO-

BOCCTAaHOBUTENbHBIX peakluil (frOpeHue, peakliuu pa3yioKeH!sl, COEIUHEHU)

9 KVIACC

Kon

11

1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo 1 xumunyeckas peakuus. [loBropenue

IIepnonnueckuit 3akoH. llepuoanueckas cucrema xumuyeckux snemeHTos ..
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB
XUMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, KalMs, KaabUusi MW HX
COCIMHEHUI B COOTBETCTBHUU C IIOJIOKEHUEM OJieMeHTOB B Ilepmoanueckoi

CUCTCMC U CTPOCHUCM HUX AaTOMOB

CrpoeHue BeliecTBa: BUJIbl XUMUYECKON CBA3H. TUIBI KPUCTAIIIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWMCTB BEIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKHM U BUIA
xumuueckoi cBsa3u. Knaccuduxanus u HOMEHKIIaTypa HEOPraHMUECKHUX BEIIECTB
(MexnyHapoHasi U TpUBUANbHAs). XMMHUUECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCS
K PpAa3JIMYHBIM KJIACCAM HEOPTraHWYECKUX COCAVMHEHUM, T'€HETHUYecKas CBS3b

HCOPTraHNYCCKUX BCIICCTB

13

Knaccuukanuss XuMHUECKUX PeaklUui MO pa3iMyHbIM MpU3HAKaM (M0 YHUCITY H
COCTaBy Y4YaCTBYIOUIMX B peaklMM BEHIECTB, IO TerioBoMy 3hdexty, Mo
M3MEHEHMIO CTENEHeW OKHCIEHUS XMMMUYECKHX 3JIEMEHTOB, IO OOpaTHUMOCTH, IO
Y4acTHIO KaTaau3aTopa). DK30- U SHAOTEPMHUECKHUE PEAKIINH, TEPMOXUMUYECKHE

YpaBHCHHA. Ilonsarue o CKOpPOCTH XHUMHYECKOMN pcaKknuun

14

[TonsitTue 06 OOpaTUMBIX M HEOOpPATUMBIX XMMHUYECKUX peakuusax. llonarue o
TOMOTE€HHBIX U Te€TEPOTreHHBbIX peakuusax. IIoHATHE O XMMHUYECKOM paBHOBECHH.
@akTopbl, BIMAKOIIME HAa CKOPOCTh XHMMHUYECKOH peakiuu U IOJ0XKEHUe

XUMHYCCKOTI'O paBHOBECUA

1.5

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pcaknuuu, BHCKTPOHHBIﬁ OaaHc




OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHON peaKuum. Cocrasienue ypaBHEHUH
OKHUCINUTCIIbPHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HUCIIOJIb30BaHUECM METOaa

OJICKTPOHHOI'O OanaHca

1.6

Teopus 37EKTPOJUTUYECKON AMCCOLMALMH. JIEKTPOIUTBI U HEIIEKTPOIUTHI.
Karnonsl, aHnoHbl. MexXaHnu3M IUCCOLMALMU BEIIECTB C PA3IMYHBIMU BUAAMU
xumuueckon cBsizu. CreneHp auccouuanuu. CuibHBIE W Clla0ble SJIEKTPOJIMTHI.
Peakiun moHHOro oOMmeHa. YcCIIOBUS MNPOTEKAHHS PEaKIMi HOHHOIO OOMEHa,
MOJIHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHMs peakiui. CBOHCTBAa KHCIIOT,
OCHOBAaHMH ¥ COJed B CBET€ NPEACTABICHHA 00 AIIEKTPOIUTHIECKOM

AucCcounualnuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJImn3e coyen

1.7

2.1

XUMHUECKUN SKCIEPUMEHT: O3HAKOMJICHHE C MOJENSAMU KPUCTAIMYECKUX
pPEIIETOK HEOPraHWYECKMX BEIIECTB — METAUIOB W HeMeTauioB (Tpadura u
aJiMa3a), CJIOKHBIX BEIIECTB (XJIOpUAA HATPUA); HCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTHM XHUMHYECKOW pEaKIMh OT BO3ACUCTBHUS pa3IM4YHBIX (DaKTOPOB;
HCCIIEIOBAaHKE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECcca TUCCOLUALNN
KHMCIIOT, IIeJioued M cosied (BO3MOXKHO HCIIOJIb30BAHME BHJEOMATEPHUAIIOB);
IIPOBE/ICHUE ONBITOB, WJUIIOCTPUPYIOIIUX TPU3HAKKM TPOTEKAHUS peakUuit
HOHHOro oOMeHa (0Opa3oBaHME OCaJKa, BbIAEIEHUE raza, oOpa3oBaHHME BOJbI);
OIBITOB, WUIIOCTPUPYIOIIUX  TNPHUMEPBHl  OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX
peaknmii (TOpeHHe, peaKIWu PpasJoKEeHHs, COEJAWHEHUs), paclo3HaBaHHE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKIMi Ha HOHBI;

PEIICHUC SKCIICPUMEHTAJIBHBIX 3a1a4
Hewmeramisr 1 ux COCINHCHUA

OOmiass  xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH  CTPOEHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (pU3nMvecKre CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XUMHMUYECKHE CBOWCTBAa Ha IIpUMEpe  XJopa
(B3auMozielicTBUE € MeTalylaMH, HEMeTaJuUlaMM, Iejaoyamu). XJIOpOBOAOPO.
ConsiHass KHMCIIOTa, XMMUYECKHE CBOWCTBA, IMOJy4YeHUE, NMpuMeHeHue. [leficTBue
XJOpa W XJOPOBOJOPOJA HAa OpPraHU3M 4YeJjoBeKa. BakHeliine XJIopuabl U HUX

Hax0’JIEHUE B MIPUPOJIE

2.2

OOmas xapakrepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (QU3MUECKHe CBOMCTBA
MIPOCTHIX BEIECTB — KMCIOPOJa U Cephl. AJUIOTPOITHBIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XMMHUUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOcHHUE, (HU3UYECKUE U

XUMHUYECKHE CBOMCTBA. OKCI/II[I:I CCPBbI KaK NpCACTABUTCIIN KUCIIOTHBIX OKCHUIOB.




CepHas kucinora, ¢GU3HYECKHE M XHMHYECKHE CBOWCTBa (0OmME Kak
NpPEJCTaBUTENsl KJlacca KUCIOT M crenuduueckue). XHUMUYECKHE PEaKIty,
JeKalMe B OCHOBE IPOMBIIUIEHHOTO CHOC00a TMONMYYeHHUS CEPHOM KHUCIIOTHI.
[Mpumenenne. Conu CEpHOW KHUCIOTHI, KAYECTBEHHAs] peaKiusi Ha CYJIb(aT-HOH.
Haxoxnaenue ceppl u e€ coelMHEHUH B Mpupoje. XUMHUECKOE 3arps3HEHHe
OKpY)Kalolllel cpeabl COCAUHEHHUSIMH Cepbl (KUCIOTHBIE IOXAM, 3arpsA3HEHHE

BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS

2.3

2.4

O6mas xapaktepucTuka 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTEepHbIE CTENEHU OKHUCJICHHS. A30T, paclpoOCTpPaHEHHE B MPHUPOJIE,
¢dbusnueckre u XuMu4yeckue cBoiictea. Kpyrosopor a3ora B mpupoje. AMMHAK, €ro
(du3nUecKre U XMMHYECKUE CBOMCTBA, MOTyYeHHE U npuMeHeHne. ColTu aMMOHUS,
uXx QpuU3nYecKue U XUMUYECKUE CBOMCTBA, MprMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHCIIOTa, €€ MONy4YeHHE, (PU3NICCKHUE U XUMHYCCKHE
cBOiicTBa (0OLIME Kak TMpEACTaBUTENS Kiacca KHUCIOT M crneuuduyeckue).
Hcnons3oBanre HUTPATOB W COJEH aMMOHHUS B KayeCTBE MHHEPAIbHBIX
ynobpenuil. XumMmudeckoe 3arpsisHeHHEe OKPYKAroIIel cpe/ibl COETMHEHUSIMU a30Ta

(KUCIOTHBIE JOXAM, 3arpsI3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB)

®ocdop, amroTponHsle Moaupuxanuu Qgocdopa, puUMUECKHE M XUMHUYECKHE
coiictBa. Oxeup pochopa(V) u pocdopHas kuciaora, pU3MUECKUE U XUMHUECKUE
cBoiicTBa, momyuyeHue. Hcnonb3oBanue (ochaToB B KauyecTBE MMHEPAIbHbBIX

ynoopenuit

2.5

OOmas xapakrepuctuka 3neMeHToB IVA-rpynnbel. OCOOGEHHOCTH CTpOEHUS
aTOMOB,  XapakTepHbIE  CTENEHH  OKWUCICHHUS.  YTIIEPOA,  AJUIOTPOIHBIE
MOJTUGUKAIMK, PpAcIpOCTpaHEeHHEe B IMpHpoJe, (GU3NYECKHEe M XHUMHYECKUE
cBoiictBa. Ancopouus. Kpyrosopot yraepona B mpupojae. OKCUIbI yriieposaa, ux
¢usznvyeckne W XUMHYECKHE CBOWCTBA, MACWCTBHE HA JKHUBBIE OPraHU3MBI,
MOJIyYeHHe U TMPUMEHEHHE. DKOJIOTMYecKHe MpOOJIEeMbl, CBSI3aHHBIE C OKCHIAOM
yriaepona(lV); rumore3a TIO0ANHHOTO TMOTEIJICHUS KIWMaTa; MapHUKOBBIN
s dexT. YronbHas KucioTa u e€ coiu, uX Gu3n4Yeckue U XMMHUYECKUE CBOMCTBA,
nmoiydyeHne W TpuMeHeHue. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOoOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM

XO035MCTBE

2.6

[TepBoHavaibHBIC TOHATHS OO0 OPraHWYECKUX BEIMIECTBAX KaK O COCAMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, TJIMLIEPUH, YKCYCHAs! KUCIIOTa).

HUx cocraB M XHMHYECKOE CTPOCHHUC. Ilonsate o OHONOTMYECKH BaYKHBIX




2.7

BCIICCTBAX: JKHpaAx, 6eHKaX, Yrii€eBogax — W HUX PpOJd B XHU3HU UYCJIOBCKA.

MaTepI/Ia.HBHOC CAUHCTBO OPraHUYCCKHUX U HCOPTraHUYICCKUX COC[[I/IHCHI/If/i

Kpemuui, ero ¢usnueckue M XMMHYECKUE CBOWCTBA, MOJyYCHHE U MPUMEHEHHE.
Coenunenus kpemHuss B mnpupoje. OOmue mnpeacTaBieHUss 00 OKCHAE
kpemuusa(lV) u kpemaueBoi kuciore. CUIHMKATBl, WX HUCIOJIL30BAaHUE B OBITY,
MEIULMHE, MPOMBIIUIEHHOCTH. BakHeillmne  CTpOUTENbHBIE  MAaTEepUabl:
KepaMHKa, CTEKJIO0, IIeMEHT, OeTOH, xene300eToH. Ilpobrembl OGe3omacHOTO

HCIIOJIB30BAHHUA CTPOUTEIIBHBIX MaTCpUajioB B HOBCGI[HCBHOﬁ KHN3HU

2.8

XUMUYECKUH DKCHEPUMEHT: HU3yuyeHHe OOpa3loB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCJIOTBI; IIPOBEICHNE KAYECTBEHHBIX PEAKIIMI Ha XJIOPHI-HOHBI
1 HaOJI0/IeHHe MPU3HAKOB UX MPOTEKAHUS; OMbITHI, OTpaXkaroliue (Gpunveckue u
XMMHUYECKHUE CBOMCTBA raJIOTEHOB M HUX COEIMHEHUHN (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); O3HAKOMJICHHE C o00paslaMu XJIOPUAOB (TajloreHHI0B);
03HaKOMJIEHHE C 00pa3liaMu cepbl U €€ COeAMHEHUAMHU (BO3MOKHO MCIIOIb30BaHHE
BUJICOMATEPHAIIOB); HAOJIOJEHHE Mpoliecca OOyTrIuBaHus caxapa MoJl JeiCTBHEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBICHHOIN CEpHOM KUCIIOTHI, TPOBEJCHNE KAUeCTBEHHOM peakiuy Ha Cyibdar-
MOH W HaOJIOJeHHE MpHU3HaKa €€ MPOTEeKaHHs; O3HAKOMJIEHHE C (PU3MUEeCKUMHU
CBOWCTBaMM a30Ta, (ochopa M HMX coeIUHEHUH (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEpHAaIOB), oOpa3aMu a30THBIX U QochopHBIX yI0OpeHHil; moaydeHue,
coOupaHue, pacro3HaBaHHWE W U3YyYEHHE CBOWCTB aMMHUaka; IMpOBeJEHHE
KAueCTBEHHBIX PEAKIMI Ha MOH aMMOHMS U QochaT-noH M U3yuyeHue MPU3HAKOB
UX TIPOTEKAaHUs, B3aUMOJCHCTBUE KOHLICHTPUPOBAHHOM Aa30THOM KHUCIOTBI C
Meabl0 (BO3MOXHO HCIOJIb30BAaHHE BHUJEOMATEPHANIOB); H3YYEHHE MoJenel
KPUCTANIMYECKUX pPEHETOK anMasa, rpaduta, (QyiiepeHa; O3HAKOMIIEHUE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOHCTBOM IMPOTHBOra3a; MojlyuyeHue, coOMpaHue, pacro3HaBaHue M U3ydeHHE
CBOMCTB YIJIEKHUCIIOTO ra3a; NMpOBE/IeHNE KaYECTBEHHBIX peaklMii Ha KapOoHaT- U
CUJIMKAT-UOHbl U U3Y4YCHHE IPU3HAKOB HUX IPOTEKAHMS; O3HAKOMIICHHE C
MPONYKIIMEN CUIMKATHOM TPOMBINIJIEHHOCTH; PEIIEHHE HKCIIEPUMEHTAIBHBIX

3aJ1a4 1o TeMe «BakHelIe HeMeTalllIbl M UX COSANHCHU

Meramnsl 1 uX COCAUMHECHUA

3.1

OOmiast xapakTepuCTUKa XMMUYECKUX 3JEMEHTOB — METAJUIOB Ha OCHOBAHUU MX
nonoxeHuss B Ilepuonmueckol cucreMe XUMUYECKHX diieMeHTOB 1.

MenaeneeBa u ctpoeHusi atToMoB. CTpoeHHe MeTauioB. Merainyeckasl CBS3b U




3.2

METaJNIMYecKasi ~ KpUCTajulnyeckass  pemérka.  DJIEKTPOXMMHUYECKHH  psf

HaIIpsKEHUN METaJUIOB

dusnueckue U XMMHUYECKHE CBOHCTBa MeTayuioB. OO0mme crnocoObl MOTyYeHHS
MeTauioB. [loHATHE O KOPpPO3MM METa/IOB, OCHOBHBIE CHOCOOBI 3aLUTHI MX OT
Koppo3uu. CriaBsl (CTanb, YyryH, AIOPATIOMUHUN, OpOH3a) U WX MPUMEHEHHUE B

6BITy W IIPOMBINIJICHHOCTH

3.3

Hlenouynsle Mertamibl: mnonoxenue B Ilepuonuueckol cucTeMe XHUMHYECKHX
anemeHtoB JI.M. MeHaeneeBa; CTpOEHHME HMX AaTOMOB; HAaxO0XXJAEHUE B MPHUPOJIE.
duznyeckue U XUMUYECKUE CBOICTBa (Ha mpumepe HaTpust U Kanus). OKCUIIBI U
THAPOKCUIABI HATpUsd W KaJud. HpI/IMeHeHI/Ie MSJIIOYHBIX MCECTAJJIOB U HUX

COCTUHEHUN

3.4

[IlenoyHo3eMenpHbIE METAJUIBI MArHUM U KaJbLUil: Nos10keHue B [lepuonnyeckoit
cucremMe xuMuueckux diemeHToB J[.M. MenneneeBa; cTpoeHHME HX aTOMOB;
HaxO0XJACHHE B ITpupojae. PU3NYECKUE U XUMUYECKHE CBOWCTBA MarHUs U KaJIbLUs.
Baxneiimue coequHeHus Kaablus (OKCUA, TUAPOKCUI, coiu). JKECTKOCTh BOJIbI U

Coco0bI €€ yCTpaHEeHus

3.5

3.6

AmoMuHuil: nonoxkenue B Ilepuonnueckoit cucreme XUMUYECKUX dreMeHToB J[.M.
MenzeneeBa; CTpOCHHE aTOMa; HaXOXAeHUE B IIpupoe. PU3sndeckre U XMMUYECKUe

CBOMCTBA amfOMHUHMS. AMGDOTEpHBIE CBOMCTBA OKCHJIA M THAPOKCH 1A ATFOMUHUS

Kenezo: nonmoxenue B Ilepmogmueckoil cucreme XuUMUYeckux snemeHtos JI.M.
MeHieneeBa; CTpOE€HUE aTroma; HaxoxJaeHue B rmpupoje. Pusndyeckue u
XUMHUYECKHe cBoicTBa jxene3a. Okxcunpl, ruapokcuabsl u coim xeneza(ll) u

xene3a(lll), ux cocras, cBOWCTBa U OTyUEHUE

3.7

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMIIEHUE ¢ 00pa3ilaMu METAJIOB U CIUIABOB, UX
(U3MYECKUMH  CBOWMCTBAMH; M3yUEHHE pE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXKHO HCIOJB30BAaHUE BUJICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOCHCTBHS
OKCHJa KaJbllUI W HATPUA C  BOJOH  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); HUCCIEIOBAHUE CBOWCTB KECTKOW BOJBI; MpoOIlecca TOPEHHS
xKele3a B KHCIOpoJe (BO3MOXKHO HCIIOJIb30BaHHUE BHICOMATEPHAIIOB); TIPU3HAKOB
MPOTEKAaHUs KAYECTBEHHBIX pEaKlMii Ha WOHBI (MarHus, Kalblus, aTlOMUHUS,
nunka, xene3a(ll) u xenesa(lll), menu(ll); HabmrogeHne u onrcaHue MPOIECCOB
OKpallMBaHUd IIJIaMCHU HWOHAMH HATpHd, KaJIud W KaJIbOUA (B03MO)KHO
WCTIOJIB30BAaHUE  BHJICOMATEPUANIOB); HWCCIEIOBAaHHE aM(pOTEPHBIX CBOWCTB
THAPOKCHUAA AJIIOMUHHUA W THUAPOKCHAA I[HUHKA; PCIICHHUC SKCICPUMCHTAJIBHBIX

3aaa4 110 TEMC «BakHene MeTajiIbl 0 UX COCINHCHU S




XuMUA U OKpy’Karonas cpeaa

4.1

4.2

Hosrie Mar€puajibl U TCXHOJIOTHH. BCI_HCCTBa U Marc€pualibl B HOBCC,Z[HCBHOI;'I
KM3HHU 4YeaoBeKa. XUMHUS U 310pPOBLEC. be3omacHoe HCIOIB30BaHUE BEIISCTB H
XHUMHUYCCKUX peaKuHﬁ B 6BITy. HepBa;I IIoMoIb IIPH XHUMHUUYCCKHX OXKOrax H

OTPABJIEHUAX

OCHOBBI 3KOJIOTMYECKON TpaMOTHOCTU. XMMHYECKOE 3arps3HEHUE OKPYKAIOIICH
cpenbl I1JIK. Posnb XuMuM B pelieHWH 3KOJIOTHMYECKHX mpobiem. [lpupomHbie
WUCTOYHUKU YTJIEBOJIOPOAOB (yroib, TPUPOIHBIA Ta3, HEPTh), MPOIYKTHl HUX

nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYEeCKUH OKCIICPUMCHT: H3YUCHUC 06pa3u013 MaTCpHaIOB (CTGKJIO, CIIJIaBBI

METAJIJIOB, MTOJINMEPHBIE MaTEpUaIIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NPoBePSIEeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K PEAMETHBIM pe3yJibTaTaM 6a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbI
OCHOBHOI0 00111er0 00pa3oBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

0 TMO03HAaBa€MOCTU SBJICHHUU npupoabl, ITOHUMAHHC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH Kak obnactu COBpPCMCHHOT'O
CCTCCTBO3HAHHUA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPBlI U HpaKTI/I‘leCKOﬁ
ACATCIIBHOCTH  UYCJIOBEKAa B  YCJIOBHAX  COBPEMCHHOI'O O6HICCTB3.;

INOHUMAaHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOJAX IIO3HAHHUA, B TOM YHUCJIC SKCICPUMCHTAJIBHBIX U
TCOPCTUICCKHUX METOJdax HUCCICIO0BaHUsA BCIICCTB u N3YUYCHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHHUEC HUCIIOJIB30BATb MOJICIIN IJIA 00BSICHEHHS

CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax mnpodeccHOHATbHON AESITENPHOCTH, CBA3AHHBIX C XUMHEH H
COBPEMEHHBIMH  TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha  JOCTHXKEHUSIX
XUMHUYECKON HayKd, 4YTO TO3BOJUT OOYYAIOUIUMCS paccMaTpHUBAaTh
XUMHUIO Kak cdepy cBoer Oymyiiei npodecCHoHaATbHON JESITeIbHOCTH U
clenaTh OCO3HAHHBIA BHIOOP XMMHH KakK MPOQPWIBHOTO MpeaMeTa MpH

nepexo/ie Ha YpPOBEHb CPEHETO 00IIero 0opa3oBaHus

Branenue cucremMoil XUMUYECKHUX 3HAHUM M YMEHUE NIPUMEHSTh CUCTEMY

XHUMHUYCCKUX 3H3.HI/II>'I, KOTOpas BKIIFOYACT:

2.1

BOKHEUIIIME XUMHUYECKHE TIOHATHUS: XHUMHUYECKHH DIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOEC W CIIOKHOE BEIIECTBO, OMHOPOIHAS M
HEOJTHOPOJHAsI CMECh, OTHOCHTEJIbHBIE aTOMHAS W MOJICKYJISIpHAsl Macchl,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00BEM, OKCHII,
KHUCJIOTa, OCHOBaHHE, CONb (CpelHsisl), XUMHUYECKas pPEeaklus, peakiuu
COCIMHCHUS, PEAKIUU pA3IOKEHHs, PEaKIMd 3aMEUICHUs, PEaKIuu
oOMeHa, TerIoBOM APQPEKT peakiuu, SK30- U SHJOTEPMUIECKUAE PEaAKIIUH,
pacTBOpP, MaccoBast IOJISi XMMHUYECKOTO AJIEMEHTA B COCIMHEHNH, MacCOBast
JOTISl ¥ TIPOIICHTHAs KOHIIEHTpAIMs BEIIECTBA B PAcTBOpPE, SIIPO aToMma,

EKTPOHHBIA  CJIOH aToMa, aroMHas oOpOWTamb, paanyc aToMa,




2.2

2.3

BAJICHTHOCTH, CTETICHb OKHCJICHUS, XHMHUYECKast CBSI3b,
AIIEKTPOOTPHIIATEIILHOCTD, MOJIIPHAS W HETOJISIpHAs KOBAJICHTHAS CBS3b,
WOHHAs CBSI3b, METAUTMYECKas CBS3b, KPUCTAUIMYECKAs PpeIIETKa
(aTromMHasi, MOHHAs, METANIMYECKasi, MOJIEKYJISIpHAsi), MOH, KATUOH, aHHOH,
AIIEKTPOJIUT U HEAICKTPOJIHT, SJICKTPOIUTHUECKAS JUCCOIUAIINS, PEaKIInU
MOHHOTO  OOMEHa,  OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIC  PEAKIIHH,
OKHCIIMTENIb W  BOCCTAHOBHUTENb, OKHCICHHE W  BOCCTAaHOBIICHHE,
AIIEKTPOJIN3, XHMHUYECKOE paBHOBECHE, OOpaTHMble M HeoOpaTumble
pEakIuK, CKOPOCTh XMMHUYECKOW peakimu, Karamusarop, [1JIK, kopposus
METaJIJIOB, CIUIABBI

OCHOBOTIOJIATalONIME 3aKOHBI XWMHHU: 3aKOH COXPAHCHHSI MacChl,
nepuonuveckuil 3akoH J[.M. MenneneeBa, 3aKOH MOCTOSHCTBAa COCTaBa,
3aK0H ABOTa/Ipo

Teopuu XAMUH: aTOMHO-MOJIEKYJISIpHAs Teopus, TEOpUL

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnanenne ocHOBaMHM XMMHYECKOM rpaMOTHOCTH, BKJTIOYAIOIICH:

3.1

3.2

YMEHME IPAaBUJIbHO MCIOJIb30BATh U3yYEHHBIE BEIIECTBA U MaTepUabl (B
TOM 4YHCJI€ MHMHEpaJbHbIE YAOOpEHHs, METaUlbl M CIUJIaBbl, MPOJYKTHI
nepepaboTKU  MPUPOJHBIX  MCTOYHHKOB  YIJIEBOAOPOJOB  (yrii,
IPUPOJHOTO rasa, HeTh) B OBITY, CETLCKOM XO3sCTBE, Ha IPOM3BOJICTBE
U TOHMMAaHME 3HAYEHUS >KUPOB, OEJIKOB, YIJIEBOAOB JUIsl OpraHu3Ma
YeJIOBEKa; YMEHHME IPOTHO3UPOBATh BIIMSIHHUE BEIIECTB M XUMUYECKHUX

MPOIIECCOB Ha OPraHM3M YeJIOBEKa M OKPYKAIOIIYI0 IPUPOIHYIO CPEeILy

YMCHHUEC HWHTCTPHUPOBATH XWMHWYCCKHUE 3HAHUA CO 3HAHUAMU JPYrux

y4eOHBIX IPEMETOB

3.3

HaJIMYME OIbITa pabOThl C Pa3IMYHBIMH MCTOYHHKAMU HH(OpMAIUH IO
XUMUM (HaydHas M HAy4YHO-TIONYyJIpHas JHTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHue OOBEKTHBHO OIICHMBAaTh HWH(POpPMALMI0O O BEUIeCTBAX, HX
MIPEBPAILICHUAX U IPAKTUYECKOM MPUMEHEHUU U YMEHHUE UCIOJIb30BaTh €€

AJ1d pCHICHU A y‘-ICGHO-HOSHaBaTeJIBHBIX 3aga4

Brnanenue ocHOBaMHM MOHSATHUHHOTO amnmapara U CUMBOJUYECKOTO S3bIKa
XUMUH 7151 COCTaBJICHUSI OPMYJ HEOPTaHUYECKUX BEILECTB, ypaBHEHUI
XUMHYECKUX PEeaKIuii; ocHoBaMu xumuieckorr HomeHkIarypsl (IUPAC u

TPUBHUAIILHOM)




YMeHue OOBSCHATH CBSI3b MOJIOKEHHS djemMeHTa B [lepuogmveckoi

CHUCTEMC C YU CJIIOBBIMU XapPaKTCPUCTUKAMU CTPOCHUA aTOMOB

5 XUMHYECKHX DJJIEMEHTOB (COcTaB M 3apsi sapa, olliee Yucio
AJIEKTPOHOB), PACIIPECICHUEM SJIEKTPOHOB 10 SHEPTETUICCKUM YPOBHSIM
aTOMOB NEPBBIX TPEX MEPHUOOB, KAUS U KAJIbLIUS
[IpencraBienne 0 MEPUOAMYECKON 3aBUCHMOCTH CBOWCTB XHMHUYECKUX
AJIIEMEHTOB (paJilyC aroma, OJJIEKTPOOTPHUIATEIHHOCT), MPOCTHIX H

6 CJIOXHBIX BEIIECTB OT MOJIOKEHUS dJieMeHTOB B [lepuoanueckoit cucteme
(B MaJBIX TIEpPHOAAX W TJABHBIX MOJATPYIIAX) M JICKTPOHHOTO CTPOCHUS
aToma

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHUYECKUE JICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEaKIINU

8 YMeHue onpenensrs:

8.1 BaJICHTHOCTH M CTEIICHb OKHMCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA

8.9 BHJT XUMHUYECKOW CBSI3M M THUI KPHCTAUIMICCKOW CTPYKTYpHl B
' COETMHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BeHIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTETh H BOCCTAHOBUTEITH

9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHUYECKHUE CBOMCTBA:

MPOCTBIX BEIIECTB (KUCIOPOJI, 030H, BOJOPOJI, TpaduT, amma3, KpeMHUH,
9.1 azoT, ¢ocdop, cepa, XJIop, HATPUH, KA, MATHUH, KaTbIIHA, aTFOMUHUH,

KEJEe30)

CIIOXHBIX BEIIECTB, B TOM YHCJIC MX BOJHBIX PAcTBOPOB (BO/IA, aMMHAK,

XJIOPOBOJIOPO, CEPOBOAOPOJ, OKCHUABI M THUAPOKCUABI MeTauioB I-I1A
9.5 rpynn, amomunus, meau (1), nunka, xenesa (11 u 1), okcuasl yriepona

' (I u 1V), xpemuus (1V), azora u dochopa (1l u V), cepur (IV u VI),
CepHHCTas, CepHas, a30TUCTasi, a3oTHas, QochopHas, yroibHas,
KpEMHUEBAsi KUCIOTa U MX COJIH)

MPOTHO3MPOBATh U XapaKTePH30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH
93 OT UX COCTaBa U CTPOEHUs, MIPUMEHEHHE BELIECTB B 3aBUCHUMOCTH OT UX

CBOMCTB, BO3MOXHOCTb IIPOTEKaHUS XUMHUYECKHMX [PEBpALCHUN B

Pa3JIUYHBIX YCIIOBUAX




YMeHHe COCTaBIsATh MOJEKYJSpPHbIE U HMOHHBIE ypaBHEHUS peakUuid, B

10
TOM YHCIIE:
10.1 peakuuii HFOHHOTro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX XUMHUYECKUE CBONCTBA M3YyUEHHBIX KIACCOB (TPYIIN)
' HEOPTraHWYECKHUX BEIECTB
104 MOATBEPKIAIOIINX TCHETHYECKYIO B3aUMOCBSI3b MKy HUIMHU
11 YMeHue BBIYHUCIATH (IIPOBOJUTH PACUETHI):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYEO MacChl BEIIECTB, MaCCOBYIO
' JIOJII0 XMMHYECKOTO DJIEMEHTA B COEIMHEHUHN
11.2 MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 0 YPaBHEHHUSM XUMHUYECKUX pEaKIuid U HAXOAUTh KOJIHYECTBO
' BeIeCcTBa, 00BEM M MacCy pearcHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJIaMH HAaY4YHOTO TO3HaHWs (HAONMIOJeHUE, U3MEpEeHHe,
121 IKCIIEPUMEHT, MOJICTUPOBAHKE) MPH M3YyUCHUH BEIISCTB U XUMHUYECKUX
' SBIIEHUH; yMEHHE CPOpPMYyIUPOBaTH MPOOJIEMYy U MPEUIOKHUTH MYTH €
perreHus
122 6e30omacHOM paboOThl C XUMUYECKUMH BEIIECTBAMH, XUMHUECKOW TTOCYI0M
' U 1abopaTOpHBIM 000pyOBaHHEM
MpaBUJIaMd 0€30MacHOT0 OOpaIleHHs C BEUIECTBAMH, HCIOIb3YEMbIMU B
MTOBCETHCBHON JKW3HM, IpaBUJIAMH TIOBEJCHUS B IEIAX COCpPEKCHHS
123 3MI0pPOBbSI W OKpYXKAIOIIeH TMPUPOAHON Cpelbl; IMOHUMAaHHE Bpeaa
' (omacHOoCTH) BO3MEHCTBHS Ha JKHBBIE OPraHU3MBI  ONPEACIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIEHUS W TMPEAOTBPALICHUS UX BPETHOTO
BO3JICUCTBUSA
13 Hanuuue mnpakTUYeCKHMX HABBIKOB IUIAHUPOBAHUS M OCYIIECTBICHHS
CIETYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
M3y4YeHUE U ONMHCaHhe (PU3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHE C
13.1 GU3HYECKUMU U XMUMHUYECKUMU SIBICHUSIMU; OIBITHI, WLTIOCTPUPYIOIINE
MPU3HAKU POTEKAHUS XUMHUYECKUX PEaKITHit
13.2 M3y4eHHUe CIIOCOOOB Pa3CICHHs CMecei
13.3 MOJTYYCHUE KUCTIOPOAa U M3YYEHHUE €T0 CBOMCTB; MOJIYYCHHE BOJIOPOIA U




13.4

WU3Y4YEHHE €r0 CBOWCTB; IOJyYEHHUE YIJIEKUCIIOrO ra3a M U3y4EHHUE €ro
CBOMCTB; II0JIy4YE€HUE aMMHAKa U U3Y4YECHHUE €T0 CBOMCTB
IIPUTOTOBJICHUE  PACTBOPOB C  ONPEACIEHHOM  MAacCOBOM  JOJEH

pPacTBOPEHHOIO BelleCTBa

135

13.6

MIPUMEHEHUE WHIUKATOPOB (JaKkMyca, METHJIOpaHka B ¢deHon(pTaIenHa)

JUIsL ONIPEJIeIICHUsI XapaKTepa Cpelibl B pacTBOpaxX KUCIOT M IIEI0YeH

UCCJIEJOBAaHUE U OIMCAHUE CBOMCTB HEOPraHWYECKUX BELLECTB Pa3IUUHBIX
KJIaCCOB; HM3y4EHHE B3aHUMOJECWUCTBUS KHMCIOT C MeETallaMH, OKCHIaMHU
METAJIOB, PACTBOPUMBIMH U HEPAaCTBOPUMBIMH OCHOBAaHMSMH, COJISIMHU;
HOJy4eHHE HEepacTBOPUMBIX OCHOBAHUM; BBITECHEHHE OJHOTO MeTaylia
IpyrUM M3 pacTBOpa COJM; HCCIeJOBaHHE aM(OTEpPHBIX CBOMCTB

THAPOKCHUI0B aJIFOMUHUS U IIHHKA

13.7

pelIeHUE SKCIEPUMEHTANbHBIX 3a7a4 no TemaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCTUHEHUINY»; «DIJIEKTPOJIUTHYECKAS JTUCCOLMAIUY;
«Baxxnelmye HeMeTaJUTBI M UX COSIMHEHUS», «BakHeHIne MeTaniabl U

nX COCAUHCHUA

13.8

14

141

14.2

XUMHUYECKHUE JKCIIEPUMEHTHI, WJUTFOCTPUPYIOUINE MPHU3HAKUA MPOTEKAHUS
peakiuii HOHHOTO OOMEHA; KaueCTBEHHBIE PEaKIMi Ha MPHCYTCTBYIOIINE
B BOJHBIX pPAacTBOpax HOHBI: XJOpPUA-, OpOMHI-, HOAWUI-, CylIbdat-,
docdar-, kapOoOHAT-, CHIMKAT-aHUOHBI, THUJIPOKCUI-MOHBI, KATHOHBI
aMMOHHMSI, MarHusi, Kalbllus, aTIOMHUHE, kene3a (2+) u xkeneza (3+),
Menu (2+), muHKa

VYMmeHnue:

MMpEaACTaBIATH PE3YIbTAThL SKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTrCiabCTB, T pa(bI/IKOB u Ta6J'II/II_[ U BbBIBJITH SMIIMPUYCCKUC
3aKOHOMECPHOCTHU

YCTAaHABJIIMBATL CBA3W MCKIAY PCAIbHO Ha6J'IIO}IaeMI)IMI/I XUMHUYCCKHUMHU
SABJICHUAMH W IpPOLCCCaAMU, MNPOUCXOAAINIUMHU B MAKpO- U MHUKPOMHUPC,

OO0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kox IIpoBepsieMblii 3JieMEeHT cOMepP:KAHUS
1  IlepBoHayaibHbIC XUMUYECKUE MTOHATHUS
1.1 | Ywucrelie BemecTBa U cMecu. CriocoObl pa3ieneHus: cMecei
19 ATOMBI U MOJIEKYJIBI. XUMUYECKHE 371€MEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
' IIpocTsie U CIOKHBIE BELIECTBA.
13 Xumnueckas Gopmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 31eMeHTOB. CTerneHb
' OKHUCIIEHUS
3aKOH TIOCTOSHCTBA cocTaBa BemlecTB. OTHocHTeNbHAasE aTOMHAas —Macca.
1.4  OtHocuTenbHas MOJEKyJspHas Macca. MaccoBas 10Jii XMMHYECKOTO 3JIEMEHTa B
COEIMHEHUU
L5 KomuuectBo BemectBa. Monbs. MomnspHas macca. MomsipHblii 00bEM  Ta30B.
' B3auMocCBA3b KOJIMYECTBA, MACCHI M YHCIIa CTPYKTYPHBIX €IMHULL BEILIECTBA
16 dusnueckue 1 XUMUYECKHUE SIBJICHUA. XUMHUUYECKas peakuus U €€ NpU3HaKu. 3aKOH
' COXpaHEHHUsI MacChl BELIECTB. XUMUYECKUE YPaBHEHUS
[Iepnoanueckuii 3axkoH u Ilepuonnueckas cucrema XMMHUYECKUX 3j1eMeHTOB J[.M.
2
MenneneeBa. CTpoeHHE aTOMOB
Ilepuoanueckuii 3akoH. Ilepuomuueckas cucremMa XumMuyeckux anemeHtos JI.M.
2.1  Menneneesa. [lepuonst n rpynmbl. OU3NYECKUN CMBICT TOPSIKOBOIO HOMEPA,
HOMEPOB I€pHO/Ia ¥ TPYIIIHI JIEMEHTA
Crpoenue atomoB. CocraB aToMHbIX siep. M3orombsl. DnekTpoHsl. CTpoeHue
2.2 | DIEKTPOHHBIX 000JOYeK aToMoB MepBbIX 20 XMMHUYECKMX  DJIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB XMMHUYECKUX AJIEMEHTOB IEPBBIX TPEX
23 NEPUOAOB, Kanus, KalblMs (paguyca aTOMOB, 3JIEKTPOOTPHULIATEIBHOCTH,
' METAJITMYECKUX U HEMETAJUINYECKUX CBOMCTB) M UX COSAMHEHUN B COOTBETCTBUU C
II0JIO’KEHNEM 3JIEMEHTOB B [leproandeckoil CUCTEME U CTPOEHUEM MX aTOMOB
3 | Crpoenue BemiecTsa
Xumnueckass  cBsi3b. KoBasieHTHas  (HOJsipHAsT W HEMOJIApHas)  CBS3b.
3.1  DuexTpooTpHIATENFHOCTh XUMHYECKHX 3JIEMEHTOB. Nonnas CBSI3b.

Merannudeckas CBI3b




Tunel KpuUCTaNIMYECKUX pemETOK (aToMHas, HWOHHAs, MeTaJuIM4YecKas),

3.2  3aBHCHMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOW PEIMETKH M BUAA
XUMHUYECKOHN CBS3H
A Baxwueilive mnpencraBuTeNM HEOPraHMYECKHX BellecTB. Hemeramnbl U ux
COeMHEHUs. MeTallIbl M UX COCTUHECHUS
Knaccudpukanus u HOMEHKIATypa HEOPraHMYECKHUX COEIMHEHUH: OKCHIOB
(comeobOpa3syrolye: OCHOBHBIC, KHCIOTHEIE, aM()OTEPHBIC) U HECOIEO0Pa3yIOIINE;
4.1  ocHOBaHHH (ménoun u HEpPacTBOPUMBIC OCHOBaHMS); KHUCJIOT
(kucnmopoacoaepKame 1 0eCKUCIOPOAHbIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIC);
coJiel (CpeTHUX U KHUCJIBIX )
42 Ou3nyecKkue U XMMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAUIOB: BOJOPO/Ia,
' XJIOpa, KHCIIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS
Ousnueckue W XHUMHYECKHE CBOMCTBA TPOCTHIX BEUICCTB-METAJUIOB: JIUTHA,
4.3 | HaTpus, KaJlvs, MarHUs U KaJbLKA, aJIOMUHUS, Kelle3a. DICKTPOXUMHUECKUN P
HaIpsSHKEHUN METaJNIOB
44 Ou3nyuecKkne W XUMHYECKHE CBOWCTBA BOJOPOJIHBIX COCIUHEHUN HEMETaJlIOB:
' XJIOPOBOAOPO/Ia, CEPOBOJOPO]Ia, AMMHAKA
dusnueckie M XMMHYECKHE CBOWCTBa OKcHaoB HemertawioB: cepel (IV, VI),
4.5 | azora(ll, 1V, V), docdhopa(lll, V), yrnepona(ll, 1V), kpemuusa(lV). [Hony4enue
OKCH/JIOB HEMETAJIOB
A6 Xumnueckue cBoicTBa okcuaoB: MmetauioB |A-IIIA rpynm, munka, memu(ll) u
' xenesa(ll, 11). [ToaydeHnne OKCHUI0B METAILIOB
XUMHUECKUE CBONCTBA OCHOBaHMH M aM(OTEpHBIX T'MJIPOKCUAOB (Ha mIpumepe
4.7 | TUIPOKCHUIIOB aTIOMUHUS, Kene3a, HuHKa). [lonydyeHrne ocHOBaHMM 1 aM(pOTEPHBIX
THJIPOKCHIOB
OO0ume XMMHUYECKHE CBOMCTBAa KHUCIOT: XJIOPOBOJOPOJIHOM, CEPOBOIOPOIHOM,
48 CEpPHUCTOM, CEepHOM, a30THOH, QocopHOl, KpeMHHEBOH, yroiapHOH. OcoObie
' XMMHUYECKHE CBOMCTBa KOHIIEHTPUPOBAHHOW CEpHOW M A30THOM  KHCIOT.
[Tonyyenue kucnot
4.9 | OOmue XUMHYECKHE CBOMCTBA cpetHUX coseid. [lorydaenue comneit
410 [Tonydyenne, coOupaHue, pacro3HaBaHWE BOAOPOJA, KHCIOPOJa, AaMMHaKa,
' YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [TonryueHne aMMuaka, CEpHOM M a30THOM KHUCJIOT B MPOMbIIUIEHHOCTH. OO1ue

CITIOCOOBI MOJIYYCHUA MCTAJIJIOB




412

I'ereTmueckas CBA3b MEXKOY KilaCCaMH HCOPraHN4CCKUX COGI[I/IHGHI/Iﬁ

Xumudaeckue pc€aKnuu

5.1

5.2

Knaccudukanms XuMUYECKUX peakiuii MO Pa3IMYHbIM MPH3HAKAM: M0 YHCIY U
COCTaBy Y4YacTBYIOIIMX B pEaKIMM BEIIECTB, IO TEIUIOBOMY AJ(PQeKTy, 0

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

TernoBoil 3G HeKT XUMUIECKOH peakiny, TEPMOXUMHUYECKUE YpaBHEHHS. DK30- U

OHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/I‘l€CKI/IC YpaBHCHHA

5.3

OKHUCINUTEIBHOBOCCTAHOBUTENbHbIE peakUuu. OKHUCIUTENTd U BOCCTAaHOBUTEIIH.
[Ipomieccbl  OKUCNIEHWsT W BOCCTAHOBJIGHHUS.  ODJEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCaKkunu

5.4

5.5

TeopI/m BHCKTpOHI/ITI/I‘ICCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHWOHBI. BHGKTpOHI/ITH u

HEBJICKTPOJIUTHI. CubHbIC U cl1a0ble SJICKTPOJINTEI. Crenenb JUucconranumn

Peaknun noHHOrO OOMEHa. YCJIOBHS TMPOTEKAHHUS PEAKIMii MOHHOrO OOMeEHa,

IIOJIHBIC COKpaH_[éHHBIC HWOHHBIC YPABHCHUS peaKI_II/Iﬁ

6.1

6.2

6.3

6.4

XHUMHA ¥ OKpYXKarolas cpena

BemectBa M Mmarepuansl B IIOBCEJHEBHOM JKM3HM 4eloBeka. be3omacHoe
UCIIOJIb30BaHUE BEILECTB U XMMUYECKUX peakuuii B nabopaTopuu u ObiTy. IlepBas

moMoup MMpu XMMHYCCKUX 0KOrax MU OTPaBJIICHUAX

XUMHYECKOE 3arpsA3HEHHE OKPYXKaroIlel cpe/ibl (KUCIOTHBIE T0K]U, 3arpsi3HEHUE
IOYBBI, BO3JlyXa M BOJOEMOB), CrHOCOObl ero mnpenorBpameHus IlpenenbHas
nonyctumasi kKoHueHtpanus BemiectB  (IIJIK). Ponp xumum B pemieHun
9KOJIOTUYECKUX MpobjeM. YcuieHHe TMapHUKOBOro »(dexTa, paszpylieHue

O30HOBOT'O CJIOA

[Ipumenenne cepwl, azora, docdopa, yriepojaa, KpeMHUS U UX COCIWHEHUM B
ObITY, MEIUIIMHE, NPOMBIIUIEHHOCTH M CelbCKOM Xo3siicTBe. IlpumeHnenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, MAIOPAJIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coelnHeHui. [loHATHEe 0 KOppO3UM METauIoB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[IpuponHble MCTOYHUKH YII€BOJOPOAOB (Yrojib, NPUPOIHBIA Ta3, He(dTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIILIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OPraHM4CCKUX BCHICCTBAX KaK O COCIUHCHHAX
yriepoaa (MCT&H, OTaH, 3TUJICH, all€TUJICH, 3TAHOJI, INTUICPUH, YKCYCHAad KI/ICJ'IOTa).
IToHaTtre 0 OMOJIOTrMYECKH BayKHBIX BCHICCTBAX: XKHpPax, 6em<ax, YrJI€BoAax — U UX

POJIH1 B )KU3HU YCIIOBCKA




Pacuérrr:

7.1 1o dhopmynaaM XMMHUYECKUX COCTMHCHUN
7.2 | Macchl (MaccoOBOW) JOTM PaCTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 | O XHMHYECKUM ypaBHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
YuyeOHUKH:
O.C. T'abpuensu, N.I'. Octpoymos, C.A. CnagkoB
Xumusa 8 Mocksa IIpocsenienue 2025r
O.C. I'a6bpuensu, N.I'. Octpoymos, C.A. CnaakoB
Xumus 9  Mocksa [Ipocsemienne 2024r

METOANYECKHUE MATEPHAJIBI JIJIS1 YYUTEJIA

1. Xumus : Texgongoruyeckue Kaprhl K yueOHuky O. C. 'abpuensgHa «XuMus. 8 Kiacey :
MeToauueckoe mocobwue / JI. M. Acanoa. — M. : JIpoda, 2018

[Tocobue npeaHa3zHaueHO IS YUUTEe XUMUH, paboTaoUINX B 00111e00pa30BaTeIbHBIX
opranuzaisx no yueOnuky «Xumus. 8 kiaace» O. C. I'abpuensHa. ComepKuT TEXHOIOTUIECKHE
KapThl YPOKOB, B KOTOPBIX MPeACTaBICHbI 0000IIEHHBIE TUIAHUPYEMbIe 00pa30BaTEIbHbBIC
pe3ynbTaThl (IpeIMETHBIC, METANPEAMETHEIC, THYHOCTHBIC), OpraHU3aIMOHHAS CTPYKTYPa U X0/
YPOKOB.

Hcrounux: _https://rosuchebnik.ru/material/khimiya-8-klass-tekhnologicheskie-karty/

1. Xumust : texnosoruueckue kapThl K vueonuky O. C. TadbpuensHa «Xumusa. 9 kimaccy

METOANYECKOE mocobue / JL. . Acanosa. — M. : Jlpoda, 2018

[TocoOue mnpeaHa3HAYCHO IS YYHMTENEeH XHMHUHU, pabOTarIIUX B 00IIe00pa3oBaTeIbHBIX
opramm3anusax 1o yueOHuky «Xmmusa. 9 wmace» O. C. Tabpuensna. Coaepxut
TEXHOJIOTUYECKAE KapThl YPOKOB, B KOTOPBIX IPEICTaBICHbl OOOOLICHHBIC IUIAHHUPYEMbIC
oOpa3oBaTebHbIE pe3ynbTaThI (mpeameTHsbIe, MeTalpeIMETHEIE, JMYHOCTHBIE),

OpraHu3aIOHHas CTpYKTypa " X0J YPOKOB.

Ucrounuk: https://rosuchebnik.ru/material/khimiya-9-klass-tekhnologicheskie-karty-gabrielyan/

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
. https://edu.gov.ru/ — caiir Munmnpocserienus: PO.

. https://edso0o.ru/ — caiit «kEnuHoe coaepikanne o0Iero oopa3oBaHusD».

http://samregion.edu.ru — caiir MuHHCTEpCTBA  O0Opa3oBaHMsl W HAYKH
Camapckoit o6sacTu.

. http://obrnadzor.gov.ru/ — ®deaepanbHas ciayx0Oa 1Mo Haa30py B chepe
0o0pa30oBaHUs U HAYKHU.

. www.fipi.ru —®enepanbHBIi WHCTUTYT MEIArOTUICCKUX U3MEPEHUIM
(OUIIN).
. https://edsoo.ru/constructor/ — KorctpykTop padodux mporpamm.

. http://www.prosv.ru — caiit u3gatenbcTBa «IIpocBenieHue.
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