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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM 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 deneparuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYaroluXcsi, OMNpeAeNsieT BO3MOXHOCTH MpeaMeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM oO0ydeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO 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  peali3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEAOBATEILCKUX YMEHHUM, HEOOXOJMMBIX KaK 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 OOECMEYMBAIOTCS 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 OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX 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 MIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HUSI 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 HMIIUPUYECKH
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 XHUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
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 W3YUYEHHBIX Y4YeOHBIX mMpeaMeToB: «OKpyXarlolmuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[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



OpUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAHUS TMPU HU3YYEHHUU BELIECTB 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;

— o0ecredyeHue yCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHUIO 00YYaIOIIUMUCS
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 oOyyarommxcs T'yMaHHUCTUYECKHMX OTHOIIEHUH,
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 MOTHBAllMUM 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, coctaBisieT 136 gacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
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 KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUUYECKUX peaklui (COCTMHEHMS, PA3JI0KECHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(Gu3MUecKuXx CBOMCTB O00pa3loOB HEOPraHMYECKUX BEILIECTB, HAOJIOJECHUE
¢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
ONMKMCAHWE NPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX pEeaKIMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3JesieHHs CMeceil: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
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 BELEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCTopoAa B JjabopaTopuu W TPOMBINIUICHHOCTH. 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, pazpyluieHue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona 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.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBa OKCHUJIOB. [ToirydueHrne OKCHI0B.

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 KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHUE COAEPKaHUs KUCIOpOAa B BO3AYyX€, MOJyYEHHUE,
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, COOMpaHHE, PACMO3HABAHME W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCJIeIOBaHNE O0pa3l0OB HEOPTraHWYECKUX BEIIECTB PAa3IMYHBIX  KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajla JPYTHMM K3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCANTETLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckast cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnsl. Dnektponsl. CTpoeHne
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUs paauyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

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

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemnmnuie 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, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DHJIIEMEHTOB IMEPBBIX TPEX TNEPUOAOB, Kalus, Kaldblusi H HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKHA U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanys XuMAYeCKUX Peakiuii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKON peakinuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHSI.

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



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YypaBHeHUs peakiui. CBoIlCTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTATMYECKUX PEHIETOK HEOPTaHUYECKUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCAa JHCCOUMAIMU KHCIOT, WIEJI0YEH H COJeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUIUN
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUTOTPOITHbIE MOAU(DUKAIINN KHCIOPOa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crnenuduyeckne). XHUMHUYECKHE PEaKIlny,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCNMHEHHMA B MpUpoJe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
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
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJydeHue, (pU3nYecKue U XUMHUYECKUe
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHHE BO3AyXa, HOuBbl U BonoémoB). docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 31nemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OPTraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKue U XMMHUUYECKHE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTHUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: KMUpaX, OelKax, yrieBojax — U ux
poJii B KM3HM 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemaust (IV) u kpemuueBoi kucinore. CHUIMKAThl, UX KCIOJIb30BAaHUE B
OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPaMHUKA,



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

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3laMu XJIOPUAOB (TaJOreHUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEJECHNE KAUECTBEHHOW peaKIMK Ha Cybdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), 0Opa3iaMu a30THBIX U POCHOPHBIX yIOOpPEHUM, MOIydEHHUE,
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 WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4YeHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast XxapakTepUCTHUKAa XUMHUIECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUH MeTauioB. OU3nyeckue U XMMUYECKHUe CBOMCTBAa MeTaiioB. OO0mue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

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



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
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 Kanblus. Baxueilmue coequHEHUs KalblUs (OKCHI, TUIAPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
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 MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJOH (BO3MOXKHO HCIIOJb30BAHUE BHUIACOMATEPHUAIIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METAaJIJIbl U UX COCIMHCHUS.

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’KaroUeld cpefbl (MpelesibHas JOoMmyCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBS3€H MpU WM3YYeHHMH XUMHUU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIM (DaKkT, rumoresa, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUH 3apsij, NPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOJIHBIE 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
BOCIIUTATENBHON JEATEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUNCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalrOT  TOTOBHOCTh  OOYyYarolIUXCs
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
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 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 Pa3HOOOPAa3HOM COBMECTHOW NEATEIbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMPOLECCe OTOW Y4YeOHOM JeATENbHOCTH, 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, HAIPABJICHHBIE 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, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI OOy4YeHUs B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB, KypeHUs),
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 JEATENbHOCTH, 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 oOpas3a >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, IS
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 MO3HABATEIIbHOM,
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 yaeOHbIE NEUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJb30BaTh MNPHUEMBI JOTUUECKOTO MBIILJIEHUS TPU OCBOCHHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PaKTOB 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

YyMEHHUE TMPUMEHSATH B TIPOIECCe IMO3HAHUS TOHATUSA (TIpeAMETHhIE |
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakli — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIAT,  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
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

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, UCCIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUsA, CIPABOYHbBIC
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 33]1a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JuarpaMmmamy,
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 TPAHCIIOPTa HAa COCTOSIHME 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 NPEJI0KEHHOHN 3a1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI 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, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yabTAaTOB IO OCBOCHHIO 005S3aTEIbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, JJIEKTPOHHBIA CIIOM 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 B3aHMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

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

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIIEHUS  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 TMOHUMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy I[lepuonnueckoi
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 «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnneneeBay € 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 M COCTaBy YYAaCTBYIOUIUMX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

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

MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyYCHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
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  XUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHI1y oOydenus B 9 kiiacce npeiMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUI:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  pPacTBOp,  AJIEKTPOJHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHWE H  BOCCTAHOBJICHHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

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

ONPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOpaxX HEOPTraHUUYECKUX COCAMHEHUN, TUM KPUCTAIITUNYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3aps] sjapa, OOIIee YHUCIO 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 XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAS ONHCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHUS pEaKluid, MOATBEPKIAIOMNX CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH 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 TMOJMYYCHUI0O W COOMpPaHHIO
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 aMMOHHUSI M HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — NJIsi WM3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB
Ne HanmeHoBaHMe pa3/ie/ioB U DJIeKTpOHHbIe (LM (ppoBbIE)
KonTposbHbie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMHS — BaXkHas 00J1aCTh

11 €CTEeCTBO3HAHMS U 5 0 5 bubnuorexa [{OK

' MPAKTUYECKOM IESATEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemrecTBa 1 XUMU4YECKHE 15 1 0 bubnunoreka LIOK

' peaxIuu https://m.eds00.ru/7f41837¢c

Htoro no paznemny 20

Pa3nen 2. BaxkHeiiine npeacraBuTe/ M HEOPraHMYeCKUX BellleCTB
51 Boznyx. Kucnopon. [lonsitue 6 0 0 bubmmoteka IIOK

' 00 oKcHIax https://m.eds00.ru/7f41837c
59 Bonopon. Ilonsarue o kucimorax 3 0 1 bubmmnoreka HOK

' U COTIAX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBAHUSAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c

Hroro no pazneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

bub6nmoreka [IOK

3.1 7
XHUMHYECKUX djeMeHToB /I, 1. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue atoma
Xumuueckas CBSI3b. Eu6 110K
HOIHNOTEKA
3.2 Orucmrensro- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKL[I/II/I
bubnunoreka LIOK
u 1
TOTO o pasaeity > https://m.edsoo0.ru/7f41837c
HazBanue MmoayJist
Pa3zgen 1. Ha3zBanue
Hroro 0
PesepBHOE Bpems 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undposbIie
Ne i/ P Kourpoubnbie  IIpakTuyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEeHuE n yrinyOieHne 3HaHun 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peaxuui https://m.eds00.ru/7f41a636
DIIEKTPONUTHYECKAST JUCCOLIHALIHS. bubnuorexa [JOK
1.3 8 1 1
XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO0m1as XxapaKTepUCTUKa XUMHUIECKUX 4 0 1 bubnuotexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 bubmmorexa [OK
' PYIIBL. 2-€p https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX Eu6 1IOK
nOIHOTEeKA
2.3 VA- A 7 0 1
DIENCHTOB rpymmbi. AT, pocgop i ux https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 aiteMeHToB |VA-rpymmel. Yriepon u 8 1 2 Eubmiorexa IIOK
' . PYHIEL p https://m.edso00.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pazneny 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. MeTa/IbI M X COETUHEHU S

. bu6mmoreka [IOK
3.1 Obmpe cBOHCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BertecTBa 1 MaTtepualisl B )KU3HA YEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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
KosnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne nudposeie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 0 0 bubnunoreka LIOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
bubmuoreka [{OK
2 [TousTHE O METONAX O3HAHUSA B XUMUU 1 0 0 https://m.edsoo.ru/ffod227e
[IpakTuueckast padora Ne 1 «IIpaBuia paboTsI
3 B J1a0OpaTOpUH U MPUEMBI OOPAILICHHS C 1 0 1 bubmorexa HOK
PATOPHITH TP P https://m.edso0.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
Yucrele BemecTBa 1 cMech. CiocoObl bu6mmoteka IIOK
4 . 1 0 0
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYHCTKH MOBapEHHON 1 0 1 brbmmorexa LTOK
PHMED P https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6nunorexa LIOK
6 ATOMEI H MOTEKYJIB! L 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 0 0 bubnmnoreka [JOK
XHUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 [IpocTeie 1 cnoxHbIE BELIECTBA 1 0 0 https://m.edsoo.ru/ffod2a6e
bubnmnoreka LIOK
A - 1
9 TOMHO-MOJIEKYJISIPHOE YUCHHE 0 0 https://m.edsoo.ru/ff0d2d50
10 3aK0H IOCTOSHCTBA COCTaBa BEILECTB. 1 0 0 bubmunoreka [JOK



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

Xumunyeckasi popmyia. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOcHTENbHAsA aTOMHAs Macca. bubnuorexa [JOK
11
OTHOcHUTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bub6nmoreka [IOK
COEIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Moiib. Modisspaast bubmuorexa [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 Ddusnyeckrue U XUMHUYECKUE SIBICHUS. bubmuoreka [{OK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
IIpr3HaKku U ycii0BUS IPOTEKAHUSA bubnnorexa [JOK
15 .
XAMHYECKHUX PEaKui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnnorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrrunciieHus KoaudecTBa, MacChl BEIIECTBA bubnmorexa LIOK
110 YPAaBHEHUSIM XUMHYECKUX PEaKIUiI https://m.edso0.ru/ff0d5708
Knaccudukamnms XuMruaeckux peakiuit
18 (coenuHeHus, pa3noKeHUs, 3aMEIICHUS bubmorexa [OK
P ’ ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIKIoneauct. O6o0IeHe u bubmorexa LOK
I AT Hvl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTU3aIvs 3HaHUI
KontponbHas padora Nel no reme «BemectBa bu6muoreka [JOK
20
U XUMUYECKUE PEAKLIU https://m.edso0.ru/ff0d4290
Bo3agyx — cMmech razos. CoctaB Bo3ayxa.
21 Knci}(l)xo — BJIEMEHT U IIPOCTOE BCHY:CTBO bubmorexa [TOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nyecKkrue 1 XMMUYECKHue CBOMCTBA bubnuoreka [{OK



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

KHCII0po/ia (peakluy OKUCIICHUS, TOPEHHUE).
[Tonsitue 06 oxcuaax

https://m.edsoo.ru/ff0d4614

CrniocoOblI Moy4eHus KUCIopo/ia B

bub6numoreka [IOK

23 71a00paTOPUU U TPOMBIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumeHeHnne Kuciopoaa
TennoBoii 3 PeKkT XUMUIECKON peaKInu,
24 MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUU bubmmorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUCCKUX PEAKIIAIX
TormuBo (He(Th, Yroiab U METaH).
25 3ar $I3H€}EI/I€(1];O3 ’ a, CIIOCOOBI iro bubmmorexa [JOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTuueckas padora Ne 3 o treme
26 «[lonmydyenue u coOupanue Kuciaopoaa bubmmorexa [IOK
v N P poa, https://m.edsoo.ru/ff0d4ae2
U3yUYEHHE €r0 CBOHCTBY
97 Bonopon — a51eMeHT U IpoCTOEe BEWIECTBO. bubmmnorexka HOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bubmmoteka IIOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KHCITOTaX U COJISX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOAOPO/1a B bubnnorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTnueckas padota Ne 4 o reme
31 «[Tonyyenue u codbupanue BOAOPOaA bubnnorexa LOK
yi N p poaa, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
, bubnuotexa [JOK
32 M i . A
OJISIpHBINA 00BEM razoB. 3akoH ABOraapo https://m.edsoo.ru/ff0d542e
33 Brruucienus o0b€Ma, KOIMYECTBA BEIECTBA but6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

ra3a 1o ero u3BeCTHOMY KOJIHUYECTBY
BEIIECTBA UIIH 00bEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenust 00bEMOB ra30B 110 ypaBHEHHUIO

bub6numoreka [IOK

34 0né
peakiu H% OCHOBC 3aKOHA ODBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnyeckue 1 XUMUYECKHUE CBOMCTBA BOJIBI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
bubnunoreka LIOK
36 i. I1 3]
CocraB ocHoBaHui. [TonsiTne 06 MHIUKATOpaX https://m.edsoo.ru/ffod59e2
Bona xak pactBopurens. HacwimeHnasie
37 Helfacm epHHHe paCTBO Bl MaICHCOBasI OISt bubmorexa LOK
= p pbL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[IpakTrueckas padora Ne 5 o reme
38 «IIpuroroBneHue pacTBOPOB C OMPEACTEHHON bubmorexa HOK
P . o P p P https://m.edsoo.ru/ff0d5eba
MacCOBOMH J0JIel paCTBOPEHHOTO BEIIIECTBA
39 KonTponbHas pabora Ne2 no teme bubmmnoreka HOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: coCTaB, KiIaccuduKaIus, bubmmoreka IIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonmyyenne 1 XuMHUUEeCKHE CBOIICTBA
41 I(I/ICJ'I}:[HHX OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bubnuotexa [JOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne n XuMH4YECKUE CBOKCTBA bubmuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarmus, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bu6numoreka [IOK

45 ITosnyyeHne U XUMUYECKHE CBOMCTBA KUCIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka HOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 ['eHeTnyeckas cBSI3b MEXAY KlaccaMu bubnunoreka LIOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnuoreka [{OK
49 O00011eHNEe U cUCTEMATH3alKs 3HAHUH
H 1 https://m.edsoo.ru/00ad9ch2
50 KonTtponpHas padora Ne3 mo reme "OcHOBHBIE bubnuoreka [IOK
KJIACChI HEOPTAaHMYECKUX COCTUHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbIe TOMBITKA KIIACCH(PUKAITAU
51 XUMHYECKHX djIeMeHTOoB. IToHsTHE O Tpymnmax bubnmorexa OK
' pyH https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepnoanueckuii 3axoH u [lepnoanueckas
52 cHcTeMa XMMHUYeCcKux anmemeHToB [1. 1 bubmorexa [OK
T https://m.edsoo.ru/00ada52¢
Menneneena
53 Ilepronapl, TpyHITBEl, HOATPYITIEI bubmorexa LIOK
PHOABL, TPY > TOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX SIJIED. bubnmnoreka [JOK
H3oTomE! https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB [leproanueckoit cucremsr J{. U bubmorexa [TOK
P T https://m.edsoo.ru/00adaébc
Menneneena
56 XapakTepucTuKa XMMHUIECKOTO 3JIEMEHTA 110 bubnuotexa [JOK
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ero noJyioxenuto B [leproanueckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [leproanueckoro 3akoHa s

bub6numoreka [IOK

57 PAIBUTHA HayiH H,_Hpa“K k. JI. 1. https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN, IEAAror U rpak1aHuH
58 O0001eHre U cucTeEMaTU3aLMs 3HAHUM / bu6nmoreka [IOK
Bcepoccuiickast mpoBepouHas pabota https://m.edsoo.ru/00adb33c
Kontponbnas paborta Ne4 no teme «CtpoeHue
59 aroMa. XUMHA4YecKas cBA3bY» / Beepoccuiickas bubnnorexa [JOK
’ p https://m.edsoo.ru/00adb486
IpoBepoyHas pabora
DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnnorexa [JOK
60
XUMHAYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
61 Honnas XHMHECKas CBA3k https://m.edsoo.ru/00adac34
62 KoBanenTHas nmonsapHast XUMHUYECKas CBI3b bubnuorexa [JOK
p https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HeMoOIsIpHAsT XUMHAYECKAs! CBSA3b bubnmorexa IOK
p https://m.edsoo.ru/00adaab8
bubnmorexa LIOK
64 C
TCHCHb OKHCTICHIA https://m.edsoo.ru/00adae28
65 OKHUCINTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUI bubmmorexa HOK
peakt https://m.edso0.ru/00adb076
66 OKUCIUTEIN U BOCCTAHOBUTEIN bubnnorexa LOK
https://m.edso0.ru/00adb076
PesepBHrblii ypok. O0001IEHIE U
67 CI/ICTIe)MaTmZp Hst 3HaHI/II;u o teme «CtpoeHue bubmmorexa TIOK
H p https://m.edsoo.ru/00ad9ch2
aroMa. XAMHAYECKasI CBA3b»
68 O06o01IeHre 1 cucTeMaTr3alis 3HaH|H 110 bubnuoreka [{OK
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Kypcy XUMHUH 8§ KJlacca

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne uudgponbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepronnueckas
1 CI/IfTeMa XUMHYECKHUX BHCMI;HTOB AU 1 0 0 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 0 0 bubamorexa LTOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bubnnoreka [JOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMuyeckoi CBS3U U TUIIBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme
5 «IToBTOpeHue u yriay0neHue 3HaHu 1 1 0
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
6 Knaccudukanys XuMHUECKUX peaklui 1o 1 0 0 bubnuoreka [IOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOUN pEAKIIHH.
7 [ToHsATHE O TOMOTE€HHBIX M IeTEPOreHHBIX 1 0 0 bubmorexa LHOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[TonsTHE 0 XUMHYECKOM PAaBHOBECHH.
3 @akTOpBI, BIUAIOIINE HA CKOPOCTh 1 0 0 bubnnorexka [JOK

XUMHYSCKOU PpCaKkuu U IMOJIOKCHUC
XUMHNYCCKOTI'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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9 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
peakuuun https://m.edsoo.ru/00adcade
Teopus 31€KTPOIUTUYECKON JUCCOLMALINH. bubnmoreka [JOK

10
CuiibHBIE U CJTa0bIE SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HNonHble ypaBHEHUS peaKUid bubmmorexa [JOK

P peartt https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHMI
12 B CBETE IIPEACTABICHUN 00 buGnnorexa [IOK
P . https://m.edso00.ru/00add5d8
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
XUMUYECKUE CBOWCTBA COJIEH B CBETE
13 MPEACTABICHUH 00 AIEKTPOIUTUYECKON bubmorexa LHOK
pedl P https://m.edso00.ru/00add8b2
JUCCOLUAIIUU
14 [TonsiTue o runponuse conen bubmmorexa LIOK
P https://m.edsoo.ru/00add9d4
bu6mmorexa [IOK
15 006006 i
ODHICHHC H CHCTEMATHSAIT SHAHIH https://m.edsoo.ru/00addd12

16 ITpakTruyeckas padora Ne 1. «Pemenune bubnuoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KontpomnbHast pabota Ne2 o reme

17 «INEKTPOTUTUYECKAS TUCCOIUAITUS bubmmorexa [JOK

P A HHAt https://m.edsoo.ru/00addecO
XUMHYECKHUE PEAKIIUU B PACTBOPAX»

18 OO6m1ast XapaKTeprUCTHUKA TaJOTEHOB. bubnmnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xaoposomopoxa. ConstHas KHCIOTA,

19 XHMquCIJjHS c);oﬁcma TOJTy4eHne bubmmorexa [JOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas pabora Ne 2 o Teme bubnnorexka [JOK

«IlonydeHne ConsTHOM KUCIOTHI, U3y4YEHHE €€

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

Brrancnenus no YpaBHCHUAM XUMHNYECKUX

bubmuoreka [JOK

21 €aKIMii, eClIM OMH U3 pearceHToB JaH B
peart A P A https://m.edsoo.ru/00ade488
M30BITKE
99 OO6mras xapakTeprucTuka 3J1eMeHTOB VIA- bubnnoreka [HOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxo;xp €HHUe Cepbl I/I(beé coe I/IHeI})H/IIZ B bubmorexa HOK
a p Uﬂ https://m.edsoo.ru/00ade64a
pHupoie. XUMUYECKHE CBOHCTBA CEPBI
24 CepoBoopoi, cTpocHHE, (PU3HUECKUC U bubnnoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunel cepbl. CepHast KHCIIOTa, (PU3HISCKHC bubnnoreka [JOK
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XHMMHMYECKHUE PEAKIUH, JIEKALE B OCHOBE
26 MIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs bubnnorexka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsI3HECHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpebl COeTUHEHUSIMHU CEPhI
97 BrrunciieHue MaccoBOM TOJIH BEIXOJA bu6mmorexa [IOK
IIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 31eMeHToB VA-
28 TPYIIIIbI zAiOT pacn OCTpaHEHHE B PUPOJIE bubmmorexa [OK
PYHTIBL » pactipoctp . PHpOE, https://m.edso00.ru/00adeea6
¢bu3nuecKkre U XUMUYECKHEe CBONCTBA
29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubnuorexa [IOK
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
IIpakTuyeckas padora Ne 3 o Teme
30 «ITonydyeHne amMmmuaka, u3y4yeHue ero bubmmorexa [JOK
. i - 1Y https://m.edso00.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, e€ GpusndecKkue u bu6mmoreka [IOK
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XHMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306

Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS
B KaUeCTBE MUHEPAIbHBIX YA0OpEHUH.

bubmuoreka [JOK

32
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH https://m.edso0o.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LIOK
L https://m.edso00.ru/00adf68a
CBOICTBa, NIOJIy4YE€HUE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEpaIbHBIX YI00pEeHU. 3arpsi3HeHne bubmmorexa [JOK
PEILILIX YAODPEITH. Sarp https://m.eds00.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnuorexa [JOK
35 .
(du3nyYecKre U XUMUICCKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bu6mmorexa [IOK
poOJIeMBbI, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
(Iv)
N bubmuorexa [JOK
37 h%
PONBHA KHCIOTA 1 €¢ cOtH https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "ITonmy4deHne yrieKnuciIoro ra3a bubmmorexa LOK
yi yr ) . https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
39 [TepBoHavabHBIC TOHATHSA 00 OPTAHUYECKUX bubnuotexa [JOK
BEILECTBAX KAK O COCUHEHUAX yIiepoa https://m.edsoo.ru/00ae054e
40 Kpemunii u ero coequuenust bubmmorexa [OK
P A https://m.edso00.ru/00ae080a
41 [IpakTuueckas padora Ne 5. Pemenue bub6nuorexa [IOK

OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME

https://m.edso0.ru/00ae0bf2
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«BaxHeine HeMeTauIbl 1 uX COCOAUHCHUA»

KontponbHas padota Ne3 no teme

bubmuorexa [JOK

42
«Baxuelnme HeMeTaUIbl U UX COEOIUHEHUS) https://m.edsoo.ru/00ae0el18
OO6m1ast XxapakTepuCTHKa XUMHUYECKHIX

43 3JIEMEHTOB — MeETaJlJIOB. MeTaimyeckas bubmuorexa [JOK
CBSI3b M METAJUIMYECKAs] KPUCTAIIINYECKast https://m.edsoo.ru/00ae103e
pemiéTka. PU3HYECKUE CBOMCTBA METAIIIOB
XUMHYECKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMAYECKUN DA HAPSHKESHUH Bubmorexa ITOK

p P p https://m.edsoo.ru/00ael1156
METAJIJIOB
OO0mmue criocoOb! MOTYYCHHUS METALIOB.

45 CrnnaBel. Beruncnenus no ypaBHeHUSIM bubnnorexa [HOK
XUMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPIKHUT MPUMECH

46 IToHsATHE O KOPPO3UHU METAIIIIOB bubmmorexa [TOK

PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK

47 €JIOUHbBIE METaJUIbI
m https://m.edsoo.ru/00ael4b2

48 OKCHIBI U TUAPOKCUIBI HATPUS U KAITU Bubmorexa ITOK

g AP g p https://m.edsoo.ru/00ael4b?2

49 [llenouHO3eMeTbHBIC METAIUTBI — KAJTBITUI 1 bubmuorexa [JOK
Maruum https://m.edsoo.ru/00ae15e8

50 Baxuelinme coenMHEHNS Kb bubmmorexa LOK

2 I https://m.edsoo.ru/00ae15e8

51 O00011IeHIE U CUCTEMATH3AIU 3HAHUI

52 JKEcTKOCTh BOABI U CIOCOOKRI €€ YCTpaHEHUS bubnmorexa [IOK

A yerp https://m.edsoo0.ru/00ae1886
53 [IpakTrueckas padota Ne 6 o Teme bubmuotexa [JOK
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"YKEcTKOCTh BOABI U METOIBI €€ yCTpaHEHHUS "

https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
54 AroMUHUI
https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U bubnuoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Kenezo
https://m.edsoo.ru/00ae1d86
57 Oxcupspl, TuIpOKCcH bl U conu xxene3a (1) u bubnnoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATU3aIUs 3HAHUI
[IpakTuueckas paborta Ne 7. Pemenue
59 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubmorexa LHOK
p . a https://m.edsoo.ru/00ae3de8
«BaxxHeHme MeTalIbl ¥ MX COCAUHCHUS
Boruncnenus no ypaBHEHUSIM XUMHUECKUX
€aKINi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 EI36I>ITK6 WJIN COJIE )KI/ITII'I HMECH bubmorexa HOK
sep . P ) https://m.edso00.ru/00ae1750
Brruucnenust MaccoBoil 107U BbIXO/a
MPOYKTa PEAKIINHI
61 OO0o01IeHre U CHCTeMAaTH3aNNs 3HAHUN
62 KonTponbnas padota Ne4 no teme
«Basxkaenmme MeTaiIbl 1 X COSTMHEHMSI
BeniecTBa 1 maTepuaibl B TOBCETHEBHOM bu6mmorexa [IOK
63
JKM3HU YET0BEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH bubnuorexa [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponp XxMMuM B peLIEHUN YKOJIOTUYECKHUX bubnnorexka [JOK
pooiem https://m.edso0.ru/00ae4270
66 O06o001IeHre U cucTeMaTU3aIysa 3HaHUH 110 bubmuorexa [JOK
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TeMe MeTauibl

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

67 O600611eHre U cucTeMaTu3alus 3HaHu# 10 1 bubnmoreka [JOK
teme Hemerasuibl https://m.edsoo.ru/00adb33c
O0600611eHre U cucTeMaTu3alus 3HaHuH 3a bubnmoreka [JOK
68 . 1
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHus

1

IIo Teme: ((HepBOHaanIBHI)IG XUMHNYCCKHUEC ITIOHATHA»

11

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IOHATUWA: aTOM,
MOJIEKYJ1a, XUMUYECKHI 3JIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMech (OJHOPOAHAS W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJsSIpHash Macca, KOJIMYECTBO
BEILIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas [JOJs XUMHUYECKOIO
JJIEMEHTa B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peaKius,
KiIaccuuKanus — peakuuil:  peakUuu ~ COEAMHEHHs,  pPeaKkLUuu
pasnoKeHus, peaklUUu 3aMelIeHMs, peakuuu oOMeHa, HK30- U
SH/IOTEPMHUECKHE DPEaKLIMH, TeIuloBod 3(ddekT peakuuu, pacTBop,

MaccoBas JIOJIsI BEMIECTBA (MPOIEHTHAsE KOHIICHTPAIIUSI) B PaCTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH U

IMPHUMCHATH OTH IMOHATHA ITPU OITMCAHUHN BCUICCTB U UX HpeBpameHnﬁ

13

WCIOJIb30BaTh XUMHUYECKYIO CHMBOJHUKY Uil COCTaBJICHUS (OpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ

14

PaCKprIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChI BCIICCTB,
MOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O0 Y4YCHUA, 3aKOHA

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCANHCHUAX

1.6

KJacCuUIUPOBAaTh XUMHUYECKHE peakiuuu (M0 YHCIy U COCTaBy

Y4YaCTBYIOIIMX B PEaKIH BEIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacchl

BCIICCTB




1.8

BBIYHCIISITh MAacCOBYIO JIONIO XMMHYECKOTO dJeMEHTa 1Mo (opmyre

COCIUHECHUA,

1.9

BBIYUCIIAATh MaCCOBYIO JOJIIO BEIIECTBA B PAaCTBOPE

1.10

MIPUMEHSITh €CTECTBCHHOHAYYHBIC METObI MMO3HAHUS — HAOJIIOJICHUE,
W3MEpEHUe,  MOJEIMPOBAHMUE,  OKCIEPUMEHT  (pealbHbli U

MBICJICHHBIN )

Ilo Teme: «BaxkHelmmue MMPEACTABUTCIIN HCOPraHUYCCKUX BEIICCTB»

2.1

pPacCKpbrIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX TIOHSTHM: OKCH I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIpCACIIATh MPUHAJIC)KHOCTb BCIICCTB K OHpe)IeJ'IéHHOMy KJ1accy

coeanHeHui 1o Gpopmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA

2.4

XapaKkTepu3oBaTh (OMUCHIBATH) OOLIME XHMMUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJACCOB, MOJTBEPXKAasi OMNHMCAHHE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaxunﬁ

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECCTB B 3aBUCHMMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IPOTCKAHUA XHUMHUYCCKHUX

npeBpameHm‘/’I B Pa3JIMYHBIX YCIIOBUAX

2.6

CleoBaTh IMpaBUJIaM  TOJIb30BAHUA XUMHUYECKOM MOCyAod U
nabopaTopHBIM 00OpYIOBaHMEM, a TaK)Ke IMpaBUIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBINOTHEHHUIO
nabOpaTOPHBIX XUMHUYECKUX OMBITOB MO TMOJYYCHHIO M COOUpaHHIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOAA M KHCJIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MNIAHUPOBATH U TIPOBOJIUTH XUMUYECKUE IKCTIEPUMEHTHI 110
pacro3HaBaHUIO pACTBOPOB IIEJIOYEM M KUCIOT C TMOMOIIBIO

WHMKATOPOB (JaKkMyc, (heHondpTanert, METUIOPaHXK U IpyrHe)

2.7

IIpOBOAUTDH paCQéTLI 10 YPaBHCHUIO XHUMHYECKOM pcaknu

[To Teme: «llepnogmuecknii 3akoH u Ilepumonnueckass cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumudeckas cBI3b. OKHUCINTENLHO-BOCCTAHOBUTEIILHBIC pPEaKknuud»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHMU: SAAPO aTroma,
QJIEKTPOHHBIA CIIOM aTroMa, aToOMHas OpOWTalb, paguyc aroma,

XUMHYCCKas CBA3b, IMOJIIpHad W HEMOJIsIpHasd KOBAJCHTHAas CBsA3b,




3JIEKTPOOTPULIATENIBHOCTh, HWOHHAsA CBA3b, HOH, KaTHOH, aHHOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

OIMCHIBATh M XapaKTepu3oBaTh Tabmuunyro (Gopmy Ileprogmueckoit
CHUCTEMbl XMMHYECKHMX 3JEMEHTOB: pa3JIn4yaTh IOHATHS «IJIaBHas
noarpynna (Arpynma)» u «mobouHas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIbIIHE) MEPUOAbI

3.4

packpeiBaTh cMbica [lepuonnueckoro 3akona /.M. Menaeneesa:
JEMOHCTPHUPOBATh MOHUMAaHUE MEPUOINIECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKUX DJJICEMCHTOB OT HX IOJOXCHUA B HepHOHHQCCKOﬁ

CHUCTCEMC

3.5

COOTHOCUTh  00O3HAu€HHs, KOTOpble HMMETCAs B  Tabiuie
«Ileppoguyeckass  cucreMa  XMUMHUYEeCKMX  dnemeHtoB  J.M.
MeHieneeBa» C YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (cocTaB M 3apa] sAapa, oOlIiee dYHciIo

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIPCACIIATh CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCINHCHUAX

3.7

9 KJIACC

ONpeAensaTh BUJA XMMHYECKOM CBA3M (KOBaJ€HTHAass W HOHHas) B

HCOPraHNYCCKUX COCANHCHUAX

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

IIo Teme: «BeriecTBo U XUMHYECKast peakuus»

11

pacKpbhIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX IOHSITHH: pacTBOp,
AJIEKTPOJIMTHI, HEAIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAs JMCCOLIMAINS,
peaknuu MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
o0OpaTumblie U HEoOpaTHUMBbIE peaxuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEILHBIC peakum, OKHCIIUTEIb,
BOCCTAHOBUTENIb, OKHUCIIEHHE M BOCCTAHOBJIEHHE, aJUIOTPOIUS,
amdoTepHOCTh,  XMMHYECKass  CBS3b  (KOBAJCHTHas, HOHHAf,

MeTaJIJII/I‘IGCKaH), KpUCTAJUNINYCCKAA peméTKa, CIlJIaBbl, CKOPOCTb




XMMHYECKON peaKiuu

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MMOHATHH H

IIPHUMCEHATH O3THU IOHATHA ITPU OITMCAHUHN BCUIECCTB U UX npeBpameHI/Iﬁ

13

COCTABJISITh YPABHEHUS JJIEKTPOJIUTHUUYECKON AMCCOLMALMM KHUCIIOT,
miesnioued M CcoJied, IMOJIHbIE M COKpalll€HHbIE ypaBHEHUS peaKlMid

HUOHHOTO OOMEHA

14

PaCKpbIBaTh CYHMIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ

MIOCPEJICTBOM COCTABIJICHUS 3JICKTPOHHOTO OalaHca 3THX peakuuit

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKON pEeaKIuu

IIo Temam: «Hemeramnel M uX coequHEHUS» U «MeTanabl U HUX

COCAUHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CIEU(PUIECKIE XUMUYECKIE
CBOMCTBAa MPOCTBIX M CIIOKHBIX BEIIECTB, MOJATBEPKIasi OMUCAHUE
MpUMepPaMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XUMHYECKUX PEAKIUI

2.2

COCTaBJISITb YpPaBHCHHA peaxunﬁ, MOATBECPKAAOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KIIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBUSX

2.4

CI€AOBaTh TMpaBWiaM TMOJb30BAHUS XHUMHUYECKOW TMOCYIONM WU
nabopaTopHbIM 00OpyIOBaHHEM, a TaKKe MpaBujaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMH IO BBITOJIHEHUIO
ma00PaTOPHBIX XMUMHUYECKUX OMBITOB IO TMOJIYYCHHIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YIIIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PpEAaKIUM, MOATBEPXKIAIONIMNEe KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACMO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoauna, kapbonar, ¢docdar, cunukar, cyiabgar,
THIIPOKCUIANOHBI, KaTHOHBI aMMOHHS, MOHBI HM3YYEHHBIX METAaJlIOB,

NPUCYTCTBYIOIIHWEC B BOOAHBIX PACTBOpPAX HCOPIraHUYCCKUX BCIUICCTB

ITo Teme: «XuMHS U OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX XuMuueckux moHaruil: [IJIK

BCIICCTBA; KOPPO3Hd MCTAJIJIOB

3.2

IIPUMCHATH OCHOBHBIC OII€panuu MBICITATEILHOMN JACATCIIBHOCTH —




aHaJlM3 W CHHTE3, CpaBHEHHE, OO0OOIIeHHE, CHCTEMaTU3alUIo,
BBISIBIICHHEC PUYMHHO-CIEACTBEHHBIX CBS3CH — I HM3y4eHHUs
CBOﬁCTB BCIICCTB U XHUMHUUYCCKHUX peaKL{I/IfI; eCTeCTBeHHOHay‘-IHBIC
METOBl IO3HAHHMS — HAOIIOJICHHWE, W3MEPEHHE, MOJEIHNpPOBAHNUE,

SKCIEPUMEHT (PEaIbHBIN U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumuu. Poiap XMMHM B KU3HM 4e€JIOBeKa. XHMHUSA B CHUCTEME HayK.
Tena m BemiecTtBa. PU3MYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHE

BCIICCTB

1.2

ITonsaTue o MeTodax MO3HAHUSA B XMMHUU. UHCThIE BEILIECTBA U CMECH. Crioco05b1

pas3aeneHus cMecen

1.3

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue daeMeHTbl. CHMBOJIBI  XHMHYECKHX

3JICMCHTOB. HpOCTHe H CJIO0KHBIC BCIICCTBA. ATOMHO'MOJ’IeKynﬂpHOG YueHUue

1.4

Xumnueckas popmyia. BaleHTHOCT aTOMOB XMMHYECKUX JIIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBbHas  aTOMHas  Macca.
OTtHOocuTeNbHAs MOJIEKYJIIpHAs Macca. MaccoBasi J0JIsl XUMHUYECKOTO dJIEMEHTa

B COCAMHCHUU

1.5

KomnuectBo BemectBa. Mosb. MossipHas macca. B3anMoOCBS3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacué€rel mo dopmymnam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

dOusnuecknue U XMMHUYCCKHE SIBIICHHSI. XHMHYCCKAs pCaknusga u e€ IIpHU3HAKH.
3aKkoH COXPAaHCHUS MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHHUA. KJ'IaCCI/I(bI/IKaI_II/IH

XUMUYECKUX PEeaKinii (COeTMHEHMS, Pa3JIOKEHHS, 3aMeIeHUsI, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOMU MOCY/I0H, C TpaBUIaMu
paboTel B Jaboparopur W TpuEMamMu oOpameHuss ¢ J1abopaTOpHBIM
o0opynoBaHuEeM, H3yYeHUE H ONHUCaHWe (PU3NUECKHX CBOWCTB 00pasiioB
HEOPraHWYECKHX BENIECTB, HaOMoAcHHE (U3NIECKUX (TUTABJICHHE BOCKA,
TasiHUE JIbJla, PACTUPAHHUE caxapa B CTYNKE, KUIEHUE U KOHAEHCAIUsl BOJbI) U
XUMUYECKUX  (TOpEHHME CBEYH, TMPOKATWBAHWE MEIHON  MPOBOJIOKH,
B3aMIMOJICHICTBIE Mella C KHUCJIOTOW) sIBIIEHWH, HAONIOJEHUE W OINHCAaHUE
MPU3HAKOB MPOTEKAHMA XHUMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCJIOTBI C XJOPHIOM Oapusi, pa3IoKeHUE
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJICHCTBHE Kelie3a C PaCTBOPOM

comu meau(ll), m3yuenue cnocoOOB pazeneHus cMecei (C TOMOIIBI0 MarHuTa,




¢uIbTpOBaHME, BBHIAPUBAHUE, NUCTHIULILHUSA, Xpomarorpadus), mpoBeaeHUe
OYMCTKH [TOBApEHHOM COJIM, HAOJIIOJICHUE U OIIMCAaHUE PE3YIbTaTOB POBEICHMS
OIIbITa, MJUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMs MAacChl, CO3JaHUE MOJENEH

MOJICKYJI (IIIapOCTEPIKHEBBIX )

Baxwneimue MMPEACTAaBUTCIIN HCOPraHMYECCKNX BCIICCTB

2.1

Bo3gyx — cmech rasos. CocraB Bo3myxa. Kucimopon — sneMeHT M IPOCTOE
BemlecTBo. Haxoxzaenue kuciopona B Nmpupone, GU3NYECKHMe U XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenune kuciopoma. CriocoObr
MOJIyYeHUsl KHUCIIOpoJia B JIAOOpaTOpUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kucsopoza B npupoje. O30H — aJutoTponHas MoAn(HUKaAIKs KUCIOPoaa

2.2

TemnoBoii 3P PexT XUMHUUECKON peakIui, TePMOXUMUYECKUE YPABHEHHUS, IK30-
Y SHJIOTEPMHUUYECKHE PEaKIUU. TOTUIMBO: Yrojib U METaH. 3arpsi3HEHNE BO3/yXa,

YCUIICHHUC ITAPHUKOBOI'O Sq)(l)eKTa, pa3spymieHue 030HOBOI'O CJI0A

2.3

Bonopon — aneMmeHT U mpoctoe BemiecTBo. HaxoxkaeHue Bomopojia B MPUPOJIE,
¢u3nUecKre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI ITONyYCHUSI.

Kucmorte! 1 comu

2.4

MousipHbiii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

Odusnyeckue cBoMcTBa BoAbl. Boma kak pactBopuTens. PacTBOpBL
HacellienHbple 1 HEHACBIIIEHHBIE PACTBOPHBI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg nons Bemectsa B pacTBOpe. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpoB B NMpUPOJE U B KU3HU uernoBeka. KpyroBopor
BOJABI B TpPHUPOAE. 3arpsi3HEHHE TMPUPOJIHBIX BOJA. OXpaHa H OYHCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanmss Heopranmueckux coeauHennid. Oxcunpl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHUCIOTHBIE, aM{QOoTepHble) U
HecoseoOpazyronue. Homenkinarypa okcuaoB. Duznueckne M XUMHUYECKHE

CBOMCTBa OKCHJIOB. HOJ’Iy‘-IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHWM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHMH. PU3NYECKHE U XUMUYECKUE CBOMCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUIA

2.8

Kucnorel. Knaccudukanus kucmor. Homenkmarypa kucinor. dusmueckue u
XMMHYECKHE CBOWCTBA KHUCIOT. Pan axktuBHOcTM MeramioB H.H. bekerona.

[TonydyeHue KuCiIoT

2.9

Comu. Homenknarypa coseil. @u3n4ecKue M XUMUYECKHUE CBOMICTBa COJEH.

[Tonydenue coneit




2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I

211

XUMHUYECKUH  3KCHEPUMEHT: KayeCTBEHHOE OIPEAEICHUE  COACpIKAHUS
KHUCJIOpOAa B BO3JyXe, IOJydyeHHEe, COOMpaHME, paclo3HAaBaHHE U M3Yy4YEHUE
CBOMCTB KHMCJIOpOJa, HAOJIIOJEHUE B3aUMOJEHUCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBHsI BOBHUKHOBEHHUS M IIPEKpaIleHus] ropeHus (moxapa), 03HaKOMIICHHE C
oOpa3iaMu OKCHJIOB W ONHCAHWE WX CBOWCTB, IMOJIy4€HHE, COOUpaHHE,
pacro3HaBaHME U M3y4YEHHE CBOWCTB BOAOpOAa (rOpeHHe), B3auMoOeicTBUE
Bogopoaa ¢ okcugom meau(ll) (Bo3MOXKHO HUCTIOIB30BAHKE BUICOMATEPHAIIOB),
HaOmozeHne oOpa3lloB BEIIECTB KOJMYECTBOM 1 MOjib, HCCiIEeJOBaHUE
0CcOOEHHOCTEH pacTBOPEHHs] BEUIECTB C pa3IMYHOW PAaCTBOPHUMOCTHIO,
[IPUTOTOBJIEHHE PACTBOPOB C OINpENeNEHHON MacCOBOM J10JI€ll pacTBOPEHHOIO
BELIECTBA, B3aWMOJAEUCTBHE BOJbI C MeTalJIaMd (HaTpUeM U KajlbIHEM)
(BO3BMOXXHO HCIIOJIb30BAaHME BMJICOMATEpUANIOB), OINpPE/IEICHUE PACTBOPOB
KHCIOT M IIEJIOYedi C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE OOpPa3loB
HEOPraHMYeCKUX BELIECTB pA3JIMYHBIX KJIAacCOB, HAOIIOAEHUE W3MEHEHUs
OKpPacKM WHJUKAaTOpPOB B pacTBOpax KHCIOT U IIEN0YeH, u3ydyeHue
B3auMozieiicTBus okcunaa meau(ll) ¢ pactBopom cepHOl KHUCIOTBI, KHCIOT C
METaJUIAMM, PEAKIUN HEUTPAIU3aLiH, I0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUN,
BBITECHEHHE OJHOTO MeTajyla JpYyrdM U3 pacTBOpa COJM, peLIeHue
HKCIEPUMEHTAIBHBIX 3a/1a4 0 TeMe «BakHeHIme KIIacChl HEOPraHWYEeCKUX

COeIUHEHUN

[Iepnonnueckuit 3akoH u [lepnoanueckas cucTeMa XMMUYECKHX 3JIEMEHTOB
JI.U. MenneneeBa. CtpoeHue aToMoB. XUMHY€ECKas CBI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[TepBble TOMBITKA KJIACCH(PHUKANNKA XHUMHUYECKUX JJEMEHTOB. [loHsATHE O
Tpynmax CXOIHBIX AJIEMEHTOB (IIENOYHBIE W MIEIOYHO3EMETbHBIC METalIbI,
TaJIOTeHBbI, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT amdOoTepHbBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

[Tepnonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKHX A1eMeHTOB J[. 1.
Meneneesa. Koporkonepuognas u JUIMHHOIIEpUOAHAS (bopmbI
[Iepmonnueckoir cucrteMbl xuMuuyeckux adneMmeHtoB JI.MI. MeHnneneesa.
Ilepuonsl u rpynmbl. PU3MYECKUH CMBICI NOPAIKOBOIO HOMEpPA, HOMEPOB

Mepuoja U rpymibl AJIeMeHTa

3.3

Crpoenne aromoB. CocTaB aTOMHBIX siaep. M3otonel. DnexktpoHbsl. CTpoeHue

SJICKTPOHHBIX 000/I0YEK aTOMOB IEPBBIX 20 XMMHYECKHX DJIECMCEHTOB




IIepnonnueckoit cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOIO

3JIEMEHTa Mo ero nosioxxeHuto B [lepuoguyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsS paJuyca aTOMOB XHMHYECKUX JIIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB MO TPYIIAaM W NEPUOAAM.
3nauenue Ilepuoanueckoro 3akoHa u llepuoanyeckoi CUCTEMBI XMMHUYECKHUX
3JIEMEHTOB JUIsl Pa3BUTHUs Hayku M npaktuku. .M. MennaeneeB — y4€HbIA U

IrpaXaaHUuH

3.5

Xumnueckass cBsizb. KoBalieHTHast (TOJisipHAsT ¥ HEMOJISIpHAs)  CBS3b.

QHGKTpOOTpI/IHaTCJIbHOCTB XUMHYECKHUX 3JIeMEHTOB. MloHHAas CBSA3b

3.6

Crenenp okuciacHusA. OKHUCIMTESIHOBOCCTAHOBUTEILHBIC pCaKknuu. HpOHGCCLI

OKUCJICHHS B BOCCTaHOBJICHHI. OKHUCIIUTEIN U BOCCTAHOBHUTEIIN

3.7

9 KIIACC

Kon

XUMHYECKUM 9KCIICPUMCHT:. HN3YYCHUC O6p3.3]_[OB BCICCTB MCTAIJIOB H
HEMCTAJIJIOB, B3aHMMOJCHCTBHEC TUAPOKCHJA LHUHKAa C paCTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIIBITOB, WIJIKOCTPUPYIOMIUX HNPUMEPbI OKHUCIUTCIIBHO-

BOCCTAaHOBUTENIbHBIX peaKluil (rOpeHue, peakliuu pas3yioKeHNs, COETUHEHHMS)

IIpoBepsieMblii 3J1EMEHT COACPKAHMUS

BemectBo n xummnueckas peakuus. [lopropenue

1.1

Ilepnoanueckuii 3akoH. Ilepuoanueckas cucrema XuMH4ecKux dimemMeHToB [1.1.
MengeneeBa. CrTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEpPBBIX TPEX MNEPUOAOB, Kallusl, KadbLUUi M UX
COCJIMHEHUN B COOTBETCTBUU C IOJOKEHUEM 3JIeMeHTOB B llepuonnueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHune BemecTBa: BHUJBI XHUMHUYECKOW CBSI3M. THMBI KPUCTAUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH
U BHJIa XUMUYeckoil cBsizu. Kimaccuukamnusi 1 HOMEHKIaTypa HEOPraHUIEeCKIX
BeIEeCTB (MEXIyHApOAHAS M TPUBHAIbHAS). XHUMHYECKHE CBOMCTBA BEIECTB,
OTHOCAILUMXCA K Pa3jJMYHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUU,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUECKUX peakiii Mo pa3IudHbIM MpU3HAKaM (110 YHCITY U
COCTaBy Yy4YacTBYIOUIMX B pEaKLUU BEILECTB, MO TeIIOBOMYy 3¢ddekry, Mo

W3MEHCHMIO CTEIICHEM OKHCICHHS XHMHUYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




1o Y4aCTuro KaTanmaTopa). DK30- u OHAOTCPMHUYCCKUC pcaknuu,

TEPMOXUMHNYCCKUEC YPaBHCHUS. ITonsarue o CKOPOCTH XHUMHYSCKOHN p€aknuun

14

[Tonsitue 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKUX peakuusax. [lonsTtue o
TOMOTEHHBIX U IeTepPOreHHbIX peakuusax. [[oHaTre 0 XMMUYEeCKOM PaBHOBECHH.
@DakTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW peaklUUd U TOJO0KEHHE

XUMHYCCKOI'0 paBHOBCCHUSA

1.5

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAaKLUH,  JIEKTPOHHBIH  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBiieHUE  ypaBHEHHM
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA C HCHOJIb30BAHHEM METOJa

AJIEKTPOHHOTO OajlaHca

1.6

Teopust 3IEKTPOIUTUUYECKON TUCCOLMALMU. DIIEKTPOIUTHI U HEINEKTPOIUTHI.
KaTtuonsl, annonbl. MexaHu3M JUCCOIMAIIMU BEUIECTB C PA3JIMYHBIMU BUJIAMU
xumMuueckoi cBsa3u. Crenenb quccoruanui. CUIbHBIE U cIa0ble SJIEKTPOIUTHI.
Peaknun moHHOrO OOMEHA. YCIIOBHS MPOTEKAHUS PEaKIUi MOHHOTO OOMeEHa,
MIOJIHBIE W COKpall€HHbIE WOHHBbIE YypaBHEHHUsI peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHHUM H COJIEM B CBETE€ TMPEACTABICHHN 00 3JIEKTPOJIUTUYECKON

AUCCOoUalu. KauecrBeHHbIe pCaKuu Ha UOHBI. [TonsTue o TUAPOJTIN3EC colen

1.7

XUMHUECKUH HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTAIUTMYECKUX
pemETOK HEOpraHMYECKHUX BEIIECTB — METAUIOB U HeMeTasioB (rpadura u
ajiMaza), CIIOKHBIX BELIECTB (XJIOpUAA HATpHsl); MCCIEOBAHUE 3aBHCHMOCTH
CKOPOCTHM XHMHYECKOM peakuuu OT BO3JEHUCTBUS pa3IMYHBIX (HaKTOPOB;
UCCIICIOBAaHME  AJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEUIECTB,  Ipoliecca
JUCCOLMAINY  KHCJIOT, INeNouel M comedl  (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB); TPOBEJICHHE OIbITOB, WJUIIOCTPUPYIOUIMX MPU3HAKU
MPOTEKaHUsl peakluii HOHHOTro oOMeHa (0Opa3oBaHUE OcajlKa, BBIIEICHUE rasa,
o0pa3oBaHUE BOJBI); ONBITOB, HJUTIOCTPHPYIOUIUX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakuuil (TOpeHue, pPeakiMM pa3ioKeHUs, COCIUHEHMUS);
pacrio3HaBaHUE HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKIINi

Ha UOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramne! u ux coeauHeHUs

2.1

OOmast  xapakTepucTHKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHusd. CTpoeHue n Gu3n4eckue CBOWCTBA MPOCThIX
BEIIECTB — TajJoreHoB. XHMMHUYECKHE CBOMCTBA Ha IIpUMEpe  XJopa
(B3aMMOAEHCTBUE C MeETaUIaMH, HEMETaJUIaMH, Ieno4aMu). XJIOpPOBOIOPOL.

ConsiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, MONyYeHUE, MpuMeHeHue. /[leiicTBue




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uejoBeKa. BaxkHenmme XJIOpUIbl U UX

HaxXOXXICHHUEC B IIPUPOAC

2.2

OO6mas xapaktepuctuka snemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIe CTeneHn okuciaeHus. CTpoeHue u Gu3nIecKrue CBOWCTBA
NPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOITHBIC MOTUPHUKAIIMA
KHCJIOpo/a U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
du3nveckue W XUMHYECKHE CBOMCTBA. OKCHABI CEpbl KakK MPEICTaBUTEIH
KHCTIOTHBIX OKCHAOB. CepHasi KHCIIOTa, (PU3MUECKHEe U XUMUYECKUE CBOWCTBA
(oOmye Kak MpencTaBHTENs Kiacca KUCIOT U crenupuveckue). XUMHUYSCKUE
peaxIyu, JeKalre B OCHOBE MPOMBIIUICHHOTO CIOCO0a IMONyYeHUsS] CEpHOM
kucinoThl. [Ipumenenue. Coiau CEpHON KHUCIIOTHI, KAaueCTBCHHAs PEaKIus Ha
cynb(ar-uoH. Haxoxxmenue cepsl U €€ COCIMHEHUH B MPUPOIC. XUMHUUYECKOES
3arpsi3HEHUE OKPYIKAIOIIeH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE IO0XKIIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAICHHUS

2.3

OO6mass xapakTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHbIC CTETICHU OKUCIICHHS. A30T, paclipoCTpaHEHHE B IPUPOJIC,
dbuznueckue U XUMHUECKUe cBoiicTBa. KpyroBopot asora B nmpupoje. AMMuUax,
ero ¢u3MYecKue W XMMHUUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHMS, UX (U3NYECKHEe ¢ XHUMHYECKHE CBOWCTBA, MpPUMEHEHHE.
KauectBenHast peakiusi Ha MOHBI aMMOHUS. A30THasl KUCJIOTa, €€ TMOJTyYeHHE,
dbusznyeckue W XUMHYECKHE CBOicTBa (00IIME KaK MpPENCTaBUTEN Kiacca
KHCJIOT U crnenuduueckne). Vcmnoap30BaHre HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MUHEPAIbHBIX yI00peHHil. XUMHUYecKoe 3arps3HeHHE OKPYKAroIIeH
Cpelbl COeTMHEHUSMH a30Ta (KUCJIOTHBIC JOXKIH, 3arpsS3HEHUE BO3/1yXa, MMOYBBI

Y BOJIOEMOB)

2.4

®ocdop, amtorponHsie Mogudukauu Gocdopa, puznIecKkue U XUMHUUECKUE
ceorictBa. Oxcupg ¢ocdhopa(V) u  dochopHas kuciaora, (GuUUecKue
XMMHUYECKHE CBOMCTBa, mosyudeHue. Vcmosnb3zoBanue ¢ochaToB B KadecTBe

MUHEPATBHBIX YI0OpEHU

2.5

OObmas xapaxktepuctuka 31eMeHToB |V A-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepHBIE CTETMIEHW OKUCICHUS.  YTIEepoX, auIOTPOITHBIC
MOIU(UKAIMH, PACIpPOCTpPaHEHHE B MpHPOJE, (U3NUYECKHE U XUMHYECKUE
cBoricTBa. Ancop6mus. Kpyrosopor yriepoaa B mpuponae. OKcuabl yriepona,
uxX (u3nyeckue M XUMHYECKHE CBOWMCTBA, NCHCTBHE Ha KHUBBIC OPraHU3MBI,

IMMOJIYYCHHUE U IIPUMCHCHHUC. OKOJIOTHYECKHE Hp06J'IeMI>I, CBsA3aHHBIE C OKCHUJIOM




yraepoaa(lV); rumore3a Tm00anbHOrO TMOTETUICHUS KIUMaTa, MapHUKOBBIMA
s¢dexr. YronpHas kuciota U e€ CoiaM, UX (PU3MYECKHE U XHUMHUYECKUE
CBOICTBa, MoNyueHHe W mpuMeHeHue. KauecTBeHHass peakiusi Ha kapOoHAT-
uonbl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEAUILIMHE, IPOMBIIUICHHOCTH H

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanbHBIE TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCAMHEHHSIX
yriepona (MeTaH, 3TaH, JTWIICH, AaleTHJICH, 3TaHOJ, TJHIEPHH, YKCYCHas
kucinoTta). X cocraB W xumuueckoe crpoeHue. lloHsTHE O OMOJIOTHYECKH
BOXHBIX BELIECTBAaX: MMpax, OelKax, yrieBoJax — M HMX pOJIM B KU3HU
YyenmoBeka. MaTepuaabHOE€ E€AMHCTBO OPraHMYECKHMX W HEOPraHMYeCKHX

COeIMHEHU

2.7

Kpemuuii, ero ¢usndyeckue # XUMHUYECKHE CBOWCTBA, IIOJyYCHHUE U
npumenenue. CoenuHeHus: KpemMHus B npupoze. OO0mue mpenctaBieHus 00
okcune kpemuusA(1V) u kpemuueBoi kucinote. CHIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTU. BaxkHelre cTrpouteabHble MaTepHallbl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [Ipobrembr Ge3zomacHOTO

HCIIOJIb30BaHUA CTPOUTCIIbHBIX MATCpPUAJIOB B MMOBCEOHEBHOM KH3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE OO0pa3ll0B HEOPraHWYECKUX BELIECTB,
CBOICTB COJISIHOM KHCJIOTBI; IIPOBEIECHUE KAYECTBEHHBIX PEAKLMN Ha XJIOPU[-
HMOHBl M HAONIOJIEHWE NPU3HAKOB HUX IPOTEKaHMs; OIBITHI, OTpaXKarollue
¢usnyecKkne U XMMHUYECKHE CBOMCTBA raJIoT€HOB M UX COEIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMJIEHHE C o0Opa3lamu XJOpPHI0B
(rajoreHuI0B); O3HAKOMJIEHHE C O00pa3laMu cepbl U €€ COeAMHEHUSIMU
(BO3MOKHO ~ MCIIONIb30BaHME BHJEOMAaTEepPHAoOB); HaOIIOAEHHE Tpoliecca
oOyraMBaHUs caxapa MoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3y4yeHHEe XMMHYECKHUX CBOWCTB pa30aBIE€HHON CEPHOM KHUCIOTHI, IPOBEACHUE
KaueCTBEHHOM peakIuu Ha cylab(ar-uoH u HaOmoJeHue npu3Haka eé
NPOTEKaHUS; O3HAKOMJIEHHE C (PM3UUYECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
COeIMHEHUN (BO3MOXKHO HCIIOJIb30BAHHE BHJEOMATEpHalioB), 0Opas3lamMu
a30THBIX U (ocHOpHBIX yIOOpEeHUH; MoTydYeHre, coOOMpaHue, paclo3HaBaHUe U
U3Yy4YEHHE CBOICTB aMMMaka; MpPOBEJCHHE KauyeCTBEHHBIX DEaKIMil Ha HOH
aMMOHUS U©  (ochaT-uOH ¥ U3YyYEHHE TPU3HAKOB HX MPOTEKAHHUS,
B3aMMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YyYEHUE MOJENEH KpUCTANINYECKUX

pemérok anmasza, rpadura, QyIepeHa; O03HAKOMIEHHE C IPOIECCOM




a7copOIMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IPOTHBOIa3a; MOJy4yeHHe, cOOMpaHue, Paclo3HABAHUE U H3y4EHHE CBOMCTB
YIJIEKHCIIOTO Ta3a; IPOBEJACHHWE KAaueCTBEHHBIX pPEaKIMid Ha KapOoHAT- H
CHWJIMKaT-HOHBl W M3y4YEHUE IPHU3HAKOB MX IPOTCKAHUS; O3HAKOMIICHHE C
IIPONYKLIHMEH CHJIMKATHOM IPOMBILUICHHOCTH; PELICHUE 3KCIEPUMEHTAIbHBIX

3aJa4 110 TEME «BakHelmme HeMeTaJuTbl U UX COCAUHCHUA»

MeTauisl ¥ BX COCIUHECHUA

3.1

OO0m1as xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU MX
nonoxkenus B [lepuommyeckoil cucreme Xumuuyeckux dnemeHtoB [I.U.
MengeneeBa u ctpoeHus: atoMoB. CTpoeHue meTtayioB. MeTtamaudeckasi CBS3b
U MeTaJUIMuecKas KpUCTAIUIMYECKass pemérka. OIEKTPOXUMHUYECKHA psij

HaIpsHKEHUN METaJIOB

3.2

OuznyecKkue U XUMUYECKUE CBOMCTBA MeTauioB. OO0IMe criocoObl MOMyYeHUS
MeTauioB. [loHsITHE O KOPPO3UU METAILJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBbl (CTalb, 4YyTyH, TIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[[lenounsle MeTayuibl: nosoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKHX
anemeHToB JI.M1. MeHneneeBa; CTpoeHHE MX aTOMOB; HaX0)KJIEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIbI U
TUAPOKCUABI HaTpusd M Kauud. [IpuMeHeHHe IIEeNOoYHBIX METAUIOB M HX

COeTMHEHNN

3.4

[IlenoyHO3€MENBHBIE ~ METAUIBI MarHMd M KaJbLMWA:  IIOJOXEHHE B
[Iepnoanueckoii cucreme XUMU4eCKuX 351eMeHToB [[.1. MenneneeBa; cTtpoeHue
UX aTOMOB; HaxoXxAecHHE B npupone. dusmueckne U XUMHUYECKHUE CBOWMCTBA
MarHusi W Kajublusg. BaxHelrme coeauHEHUs KaubIus (OKCHUI, THAPOKCH]I,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AnromyHui: nosnoxenue B Ilepuonnueckoil cucreMe XHMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHue aroma; HaxokJaeHWe B mpupone. dusnueckne u
XMMHYECKHE CBOMCTBA aMOMUHUSA. AM(DOTEpHBIE CBOIMCTBA OKCHJIA M THAPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoguueckoil cucreme xuMuyeckux 3neMenToB J[.1.
MeHnpeneeBa; CTpOEHUE aToMa; HaxoxkiaeHue B mpupoae. Dusuueckue u
XUMHUYECKHE CBOHCTBa kene3za. Okcuawl, ruapokcuabl u conu sxenesa(ll) u

xene3a(lll), ux coctas, cCBOICTBA U TTOTyUCHUE

3.7

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METaJUIOB U CILIABOB,




uX (PU3MYECKUMHU CBOWCTBAMHU; HM3YyUYEHHUE PE3YJIHTATOB KOPPO3HH METAIIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPHAIIOB), 0COOCHHOCTEMH
B3aUMOJICMCTBUSL OKCHJAa Kajblusi M HATpus C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEIOBAHHUE CBOWMCTB KECTKOW BO/IBI;
mpolecca TOpeHus JKejle3a B KHCIOpoAe (BO3MOMKHO —MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMs KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kaublius, adroMmMuHus, nuHka, skenesa(ll) u sxenesa(lll), mexu(ll);
HaOJI0/IEHUE U ONKCAHUE MPOIECCOB OKpAIIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kausg ¥ Kajablusg  (BO3MOXHO  HCIOJIb30BAaHUE  BUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB TUIPOKCHIA ATIOMUHHUS U THAPOKCHA
[IMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 3aja4 Mo TeMe «BaxHeilme MeTamibl u

HnX COCAUHCHUA»

XuMus u OKpYyKaromiasa cpeaa

4.1

HoBeie marepuanbsl u TexHonoruu. BeliectBa m marepuanbl B MTOBCEIHEBHOU
J)KU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3onacHoe ucnoabp30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momomib NMpu XMMHYECKHUX OXKOTax U

OTpPAaBJICHUAX

4.2

OCHOBBI  DKOJIOTHYECKOW  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxaromierd cpensl [1/IK. Pons XuMuu B pelieHUH SKOJIOTHYECKUX MPOOIEM.
[TpuponHble HCTOYHUKH YTIEBOJOPOAOB (Yrojb, MPUPOAHBINA ra3, HE(ThH),

MPOJIYKTHI X MepepaboOTKH, UX POJIb B OBITY M MPOMBIILIIEHHOCTH

4.3

XHUMHUYECKUMN SKCIICPUMCHT. U3Yy4YCHUC o6pa3u0B MaTcpHraJioB (CTCKHO, CIIJIaBBbI

METaJIJIOB, TOJIMMEPHBIE MaTEPUAIIbI)




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

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O TII03HABA€MOCTH SBJIICHUH npupoabl, ITOHHUMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH Kak o0JtacTu COBpPECMECHHOI'O
CCTCCTBO3HAaHNA, KOMIIOHCHTAa O6H_[€I‘/‘I KYJIbTYpPbl H HpaKTI/I‘{CCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

IIOHUMAHHUE MECTAa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBIX MCTOAAX IMO3HAHUWA, B TOM YHCJIC 3KCICPUMCHTAJIIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HUCCICAOBAHUA BCHICCTB U HU3YUYCHHA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHUC HUCIIOJB30BaTh MOACIHN JJIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaIbHON IeSTETbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPCMCHHBIMU TCXHOJOTHUAMHU, OCHOBAHHBIMHM Ha JOCTHIXCHUAX
XMMHUYECKOM HayKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHUIO Kak cpepy cBoelt Oyayuiei npopeccuoHanbHON AESITETbHOCTU
U clienaTh OCO3HAHHBIM BBHIOOP XMMMU Kak NMPO(QUIBHOTO NpeaMeTa

MIpU TIEPEXO0/ie Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Bnagenue cucreMoM XHMHUYECKHUX 3HAHUHA H YMCHHUEC MPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

2.1

BaXHEHINE XWMHWYECKHE ITOHSATHA. XHUMHYECKUH OJICMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, NMPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HCOOAHOPOJHAsdA CMECh, OTHOCHUTCIIBHBIC aTOMHAsd W MOJICKYJIIpHasa
Macchl, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIH
00BbEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb (CpemHss), XUMHYEcKas
peakuusi, peakiMyd COCOUHEHHs, PEaKUUH pa3JIoKEHHs, peaKLuu
3aMeIeHus, PeakIMi OOMEHa, TEIUIOBOM 3((EeKT peakiuu, 3K30- U
SHJIOTEPMHUYECKHE PEaKIMH, PacTBOpP, MaccoBas OIS XUMHYECKOTO
3JIeMEHTa B COEAMHEHUM, MAacCOBas J10JISl U MPOLEHTHAS KOHIEHTPAIHS

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ cliou aToMa, aTOMHasd




opbutanb, pamgdyc aroma, BAJIEHTHOCTb, CTENCHb OKHCIICHHUS,
XUMHUYECKAsI CBSI3b, JJIEKTPOOTPHULIATEIBHOCTD, IOJISIPHAs U HETIOJISIpHAs
KOBaJICHTHAsl ~ CBS3b, HOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTaJUIM4ecKass peméTka (aToMHasi, HOHHas, MeTajuln4yecKas,
MOJIEKYJISIpHAs), UOH, KATUOH, aHWOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTHYECKAs  JTUCCOIMALMs, pEeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pPEAKIMM,  OKHUCIUTEIb U
BOCCTAaHOBUTEJb, OKHUCIEHHE W  BOCCTAHOBIIEHHE, JJIEKTPOJIN3,
XUMHYECKOE pPaBHOBECHE, OOpaTMMble M HEOOpaTHMbIC pEaKIuH,
CKOpPOCTh XMMHUYECKOW peakuuu, katanuzarop, IIJIK, xoppo3sus

METaJIJIOB, CILIABBI

2.2

OCHOBOIIOJIAararomurue 3aKOHbI XHMHUH: 3aKOH COXpaHCHUA MACChI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH [[I/I MeHI[eJ'IeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOTapO

2.3

TCOpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

BHCKTpOHHTHqCCKOfI JUCCorManmn

Brnanenue ocHoBaMHM XHUMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIIEH

3.1

YyMEHUE TPaBUIBHO HCIOJB30BaTh M3yYECHHbIE BELIECTBA U
MaTtepuangbl (B TOM 4YHCJIE€ MUHEpalbHblEe YAOOPEHMs, METaIbl U
CIUIaBbl, TOPOAYKTHI  MepepadOTKH  MNPUPOJHBIX  HMCTOYHUKOB
YTJIEBOJIOPOIOB (YTJIs, IPUPOTHOTO Ta3a, HEPTH) B OBITY, CEIHCKOM
X035IIICTBE, Ha TMPOM3BOACTBE M TOHUMAaHUE 3HAUCHUS KUPOB, OCIIKOB,
YIJEBOAOB JJIsi OpraHrM3Ma 4YeJloBeKa; yMEHHWE MPOTrHO3UPOBAThH

BJIMAHHUC BCUICCTB U XUMHUYCCKUX IIPOUECCOB HA OPraHU3M YCJIOBCKA U

OKPYKAIOIIYIO PUPOHYIO CPeIy

3.2

YMCHHUC HUHTCIPUPOBATL XHUMHUYCCKHUC 3HAHUA CO 3HAHUAMH OPYTUX

y4eOHBIX IPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IMYHBIMH HCTOYHUKAMU HH(OpMaLUu
0 XMMMH (Hay4dyHas M HAY4YHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHBHO OIIEHWBAaTh HWHQPOPMAIUMIO O BEIIECTBAX, HX
MpEeBpalIeHUSIX M NPAaKTHUYECKOM  MPUMEHEHHMM UM yMEHHE

HCIIOJIB30BaTh €€ AJIg PCUICHU A y‘-Ie6H0-H03HaBaTCJIBHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBAMHM TIOHSITHHHOTO arrmapara M CHMBOJUYCCKOI'O

A3bIKa XMMUHU JJISI COCTaBJIeHUs (HOPMYJ HEOPraHMYECKHX BEILECTB,




YpPaBHEHUM  XMMHMYECKMX  PEAKLUUW; OCHOBAMM  XUMHUYECKOH

nomeHnkiatypsl (IUPAC u TpuBHanbHO)

VMeHue OOBICHATH CBSI3b IOJOKEHHS DJIEMEHTAa B Hepnonnt{ecxoﬁ

CUCTCMEC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsal sapa, oOllee YHucio
9JIEKTPOHOB), PACIpPENICIEHUEM HIIEKTPOHOB IO 3JHEPreTUYECKHM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOOB, KAUS U KAJIbLIHS
[IpencraBnenue 0  MEPUOJUYECKONM  3aBUCHUMOCTHM  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (pauyc aTroma, 3JEKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJIOXKHBIX BEIIECTB OT IIOJIOKEHHUS DSJEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX MEpUOAAX M TJABHBIX
MOJrPYIax) ¥ AJIEKTPOHHOTO CTPOCHUS aToMa
7 YMmenue kinaccuuiupoBarh:
7.1 XUMHYECKHUE JIEMEHTHI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUU
8 YMeHue ornpenensrh:
8.1 BAJICHTHOCTh M CTENEHb OKHCICHHS XHMHUYECKHX 3JIEMEHTOB, 3apsij
' HOHA
8.9 BHUJT XUMHYECKOW CBSI3M W THUN KPUCTAIJIMUYECKOH CTPYKTYphI B
' COEIMHEHUSIX
8.3 XapakTep cpesbl B BOAHBIX PACTBOpax BEIIECTB (KUCIOT, OCHOBAaHUM)
8.4 OKHCITUTEh U BOCCTAHOBUTEIb
9 YMeHne XxapakTepu30BaTh GU3NIECKAE M XUMHYECKHIE CBOMCTBA!
NPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOA, TIpaduT, anamas,
9.1 KpeMHu#, azoT, ¢ocdop, cepa, XJOp, HATpui, Kaaud, MarHui,
KaJIbIIUM, ATFOMUHHM, JKEJIe30)
CIIO)KHBIX BEMIECTB, B TOM WYHCJIE WX BOJHBIX pPAacTBOPOB (BOAA,
aMMMaK, XJOPOBOJOPOJ, CEPOBOAOPOA, OKCUABI U THUAPOKCHUIBI
99 MetamwioB |-IIA rpynm, amomunaus, meau (1), muaka, xemneza (I u
' [11), oxcuas! yrnepona (Il u 1V), kpemuus (1V), azora u gocgopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHasd,
¢bochopnas, yronpHas, KpeMHHEBAsE KUCJIOTA U UX COJIN)
9.3 MPOTHO3UPOBATh M  XapaKTepu3OoBaTh CBOICTBa  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NMPUMCHCHHC BCHICCTB B
3aBUCHMMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTD IMTPOTCKaHUA XUMHNYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUs PEaKIUi, B

10 _
TOM YHCJIE:
10.1 peakiuii H'OHHOTO 0OMeHa
10.2 OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
103 WUTFOCTPUPYIOIIUX XMUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyI) HEOPraHU4YECKUX BELIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHUe BRIYUCISTh (IPOBOJUTH PACUEThI):
111 OTHOCHUTCIILHYI0 MOJICKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOI0 JIEMEHTA B COSIMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YypaBHEHUSM XHMHUECKHUX PEaKIUi U HaXOAUTh KOIUYECTBO
' BelIecTBa, 00bEM U MacCy peareHTOB WIIH MPOYKTOB PEaKIInn
12 Brnanenue (3HaHuEe OCHOB):
OCHOBHBIMM ~ METOJaMH  HAy4YHOTO  TO3HaHusA  (HaOIOJeHue,
121 M3MepEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MTPU U3YUYECHUU BEIIECTB U
' XUMHUYECKHUX SIBICHUH; yMeHHe cGhOopMynupoBath mpodiieMy U
MIPEJITIOKUTH TIYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl ¢ XMMHYECKHMH BEIIECTBAMH, XUMHYECKON
' MOCYI0¥ M JIA0OPaTOPHBIM 000PYIOBAHHEM
MpaBMIaMy O€30MacHOT0 OOpaIleHus C BEIIeCTBAMU, UCTIOIb3YEeMBbIMU
B TIOBCETHEBHOW YKHM3HH, TIPABUJIAMH TTOBEICHUS B TEISIX COSPEeKEHUS
123 3I0pOBbS M OKPYKAIOIIEH MTPHUPOTHON Cpefpl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W TMPEAOTBPAILEHUS HX BPEIHOTO
BO3/ICUCTBUA
13 Hannume mpakTHyecKnX HaBBIKOB TUTAHUPOBAHMS M OCYIICCTBICHUS
CIIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3y4YeHUe U ONUCaHuE (PU3NUECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (bI/I3I/I‘-I€CKI/IMI/I u XUMHNYCCKUMU SIBJICHUAMM, OIIBITHI,




MJUTFOCTPUPYIOLME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CIIOCO00B pa3JeNeHus cMecer

13.3

IIOJIYUYCHHE KUCIOpoaa W H3YUYCHHUE €TI0 CBOﬁCTB; IMMOJIYYCHHUC
BOAOpPOAa U U3YUYCHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HU3Y4YCHHUEC €TO CBOﬁCTB; IMOJIYy4CHHUEC aMMHAaKa U U3YUCHUEC €TI0 CBOMCTB

13.4

IIPUTOTOBJIICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JoJed

pacTBOPEHHOTO BEILIECTBA

135

MIPUMEHEHUE UHIUKATOPOB (;lakmyca, METHJIOpaHKa u
beHondranenna) s ONMpeesieHUs] XapakTepa Cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

HCCIECNOBAaHNE W OIMCAHHE CBOMCTB HCOPraHM4CCKUX  BCIICCTB
Pa3IMYHBIX KJIACCOB; U3YUCHUC BSaHMOHeﬁCTBHH KHCJIOT C MCTallllaMu,
OKCHJaMU MCTaJIJIOB, PaCTBOPUMBIMHA n HEPACTBOPUMBIMUA
OCHOBAHHUAMH, COJEIMH; TIIOJIYYCHHEC HEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHME OJHOro M™McETajljla JApyruMm U3  pacTBoOpa  COJIH,
HUCCICIOBAHUC aM(bOTepHBIX CBOICTB TUAPOKCUIAOB AJIIOMUHHUA U

IAHKA

13.7

PCHICHUC SKCICPUMCHTAJIBHBIX 3a1a4 110 TEMaM: «OCHOBHBIC KJIACCHI
HCOPTraHNYCCKUX COGHHHCHHﬁ)}; ((SJIGKTpOJII/ITI/I‘IeCKaﬂ
JUCCOIH AU, «BaxHelmue HEMETauIbl W HUX COCAUHCHUA»,

«BaxHelIe MeTajabl U UX COCIUHEHU

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  MPHU3HAKH
NPOTeKaHMUs peakiii MOHHOro OOMEHa; KaueCTBEHHbIE peakIiMu Ha
MPHUCYTCTBYIONINE B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
nonua-, cynbdar-, Qocdar-, KapOOHaT-, CHIMKAT-aHUOHBHI,
THIIPOKCUI-UOHBI, KATHOHBI aMMOHHUS, MarHUsl, KaJIbIUs, alTFOMUHIS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYmMmenue:

141

MPE/CTaBIATh pPe3yJabTaThl dKCIIEpUMEHTa B (opme BBIBOJOB,
JI0Ka3aTeNnbCTB, TpaUKOB M TaOMMII U BBIABIATH SMIUPUYECKHE

3aKOHOMCPHOCTH

14.2

YCTaHABIMBATh CBS3U MEXIy pealbHO HAOII01aeMbIMH XUMUYECKUMU
SBJICHUSIMU U TPOIIECCAMU, POUCXOIALUIUMHI B MaKpO- U MUKPOMUPE,

OOBSICHSTH IPUINHBI MHOTOOOPA3Hs BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

Uucteie BemecTBa u cMecu. CiocoObl pa3ziesieHus: cMecei

1.2

ATOMBI H MOJICKYIJIBL. Xumudeckue djieMeHThl. CHMBOIBI  XHMHYECKHX

3JICMCHTOB. HpOCTBIe H CJIOKHBIC BCIICCTBA.

1.3

Xummueckas popmyia. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeneHb

OKHUCICHUA

14

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTEeNbHAss aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHad mMacca. MaccoBas g0 XHMHYECKOTO dJIEMEHTA

B COCIUMHCHHNU

1.5

KonuuectBo BemectBa. Monbs. MonsipHas macca. MomsipHblii 00b€M Ta3oB.

BzaumocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUL] BEIICCTBA

1.6

dum3nyeckre U XUMHYECKHAE SBIICHHS. XHUMHUYECKas pe€akuusa u e€ IMPU3HAKH.

3akoH COXPAHCHUSA MACChl BCHICCTB. XUMUYECKHE YpaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMA XHMHYCCKHX OJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepuonnueckuii 3akoH. Ilepuognueckas cucreMa XUMHUYECKUX deMeHTOB J[. 1.
Menpneneesa. [lepuoasl u rpynmnsl. OU3NYECKUA CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€prUoaa U I'pyHIIbI 3JICMCHTA

2.2

Crpoenune aromoB. CoctaB aroMHbIX saep. M3oromsl. Onexktponsl. CTpoeHHe
AJIEKTPOHHBIX ~ 000JI0ueK aTOMOB MepBbIX 20 XUMHUYECKUX DIIEMEHTOB

[Tepuonnueckoii cucremsl [I.1. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHEHHMHU CBOMCTB XHUMHUYECKUX 3JICMCHTOB MEPBBIX TpéX
NnepruoaoB, KaJivsd, KaJlbIUA (pazmyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MECTATNNIMYECCKUX W  HEMETAIMYCCKUX CBOI\/IICTB) n Hx CO@,ZII/IH@HI/IfI B
COOTBCTCTBHHM C IIOJOXKCHHUCM JJICMCHTOB B HCpHOI{quCKOﬁ CUCTEME H

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckass cBsi3b. KoBajeHTHas (HONsipHAsT U HEMOJsIpHasl)  CBA3b.
DNEeKTPOOTPULIATEIbHOCT ~ XUMHUYECKHUX  djeMeHToB.  MoHHas  CBs3b.

MeTtannuueckas CBI3b




3.2

Tunel KpUCTAIIMYECKUX PEHIETOK (aTOMHasg, WOHHAsA, METaJInyecKas),
3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THUIIA KPUCTANIMYECKON PEIETKH U BUIA

XUMHUYECKOH CBI3U

Baxwneiie npeAacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramnbl u ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHEHHUN: OKCHIIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecosieoOpa3yromye; OCHOBaHMK (UIENOYM W HEPAaCTBOPHMBIE OCHOBAHMSA);
KHUCJIOT  (KUCIOPOJCOJCpKAIIME H  OECKUCIOPOJHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHMHYECKHE CBOMCTBa IMPOCTBIX  BCIICCTB-HCMCTAJIJIOB:

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

dusnueckue W XHMUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJUIOB: JIMTUA,
HaTpuA, Kajliud, Marovud W KajJlblHs, aJIFOMUHHA, JKCJIC3a. :‘)HeKTpOXI/IMI/I‘ICCKI/Iﬁ

Ps HAIPSKEHUM METAJIOB

4.4

duznueckue U XMMHYECKHE CBOMCTBaA BOOOPOIHBIX CO€IUHEHUI HEMETAIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckne W XMMHUYECKHE CBOWCTBA OKCHIO0B HemertauioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yrnepoxa(ll, 1V), kpemuus(1V). IMonyuenne

OKCHUJ0B HEMETAIJIOB

4.6

Xumnueckue cBoiictBa okcunoB: MetamnoB |A-IIIA rpynm, mmaka, meau(ll) u

xenesa(ll, 11). [TonyyeHre OKCHIOB METAIIJIOB

4.7

XUMHUECKHE CBOMCTBA OCHOBAaHMM M aM(OTEpHBIX THAPOKCHIIOB (Ha mpumepe
THAPOKCUIOB  aJlIOMUHHS, JKene3a, IuHKa). llomyueHue ocHOBaHUN U

aM(OTEpHBIX THAPOKCHUIOB

4.8

OOme XMMHUYeCKHe CBOMCTBA KHUCJIOT: XJIOPOBOJOPOJHOM, CEpOBOIOPOTHOM,
CEPHHUCTOM, CEepHOM, a30THOM, ¢GochOpHOH, KpeMHHUEBOU, yroiapbHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLIECHTPUPOBAHHOM CEPHOM H A30THOM KHCIOT.

[Tonyuyenue kucimor

4.9

OOme xuMU4Yeckre cBoiicTBa cpenHux coneil. [lomyyenue coneit

4.10

[Tonmy4yenne, coOupaHme, pacro3HaBaHWE BOIOPONA, KHCIOPOAA, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B JIabopaTopuu
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[TonyyeHnne amMmmHuaka, CEpHOM M a30THOM KHCIOT B NMpOMBbIIUIeHHOCTH. OO01ue

CITIOCOOBI MMOJIYYCHH MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

XUMHYECKUE PEAKIUU

5.1

Krnaccudukanus XMMUYECKNX peakIuil M0 pa3IMYHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEUIECTB, IO TemioBoMy 3¢¢ekrty, 1o

H3MEHEHHIO CTEIICHEH OKMCIICHUS XUMHUYECKHUX DJIEMEHTOB

5.2

TernoBoit 3G hexT XMMUIECKOH peakiny, TEPMOXUMHUYECKHE YpaBHEHH. DK30-

1 OHAOTCPMHUUYCCKUE PCAKIUH. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHHA

5.3

OKuCINTEIBHOBOCCTAHOBUTENbHbBIE peakiu. OKUCIUTENIN U BOCCTAaHOBUTEIH.
[Ipoueccel  OKMCIEHMSI M BOCCTAHOBJIEHHA.  OJEKTPOHHBIM  OanaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pe€aKnuun

5.4

Teopus >7eKTpOIUTHYECKON qucconranuu. KatnoHbl, aHMOHBIL. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CunbHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb JucCconrannmn

5.5

Peakiuu monHoro oOMeHa. YcCiOBHsI MPOTEKAaHUS PEAKIUd MOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA peaKuHﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

BemecrBa n Marepuansl B TOBCEAHEBHOM JKM3HM 4YeloBeKa. besomacHoe
UCIOJb30BAaHUE BELIECTB M XUMMUYECKUX peakUuil B jaboparopun U OBITY.

HepBaﬂ IIOMOIIb P XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHUECKOe 3arpsi3HEHHE OKpyXarolied cpelapl  (KHCIOTHBIE — JIOXKAH,
3arps3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CHOCOOBI €ro MperoTBpaIleHUs
[IpenensHas nomyctumas koHueHtpauus Bemects (IIJIK). Ponp xumuu B
pelIeHNH HKOJOTHUECKUX TNpobieM. VYcuieHue MapHUKOBOro 3¢dekxTa,

pa3pylieHue 030HOBOTO CJIOS

6.3

IIpumenenue cepsl, a3ota, ¢pocdopa, yriaeposaa, KpeMHHUS U UX COCIUHEHHUN B
ObITYy, MEIUIMHE, MPOMBIIUIEHHOCTH U CeIbCKOM xo3siiicTBe. [Ipumenenue
METAJUIOB M CIUIaBOB (CTajlb, YYT'yH, IIOPAJIOMUHUMA, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH MX coequHeHHuH. [ToHsTHEe 0 KOppO3UK METaNIJIOB, OCHOBHBIE

CITOCOOBI 3allIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKK YTIEBOJIOPOAOB (Yroyib, NPUPOIHBIA ra3, HedTh),

MPOIYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayasbHBIE TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTMHEHMSX
yriepozaa (MeTaH, 3TaH, STUJICH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).
[onsiTue 0 OMONIOTMYECKU BAXKHBIX BEIIECTBAX: JKUpax, OeNKax, yriaeBolax — U ux

POJIM B JKU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynamM XUMHUYECKUX COCIMHEHUI
1.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kitacc: 6a30BbIN YPOBEHb: YUEOHUK; S5-€ U3/1aHKe, TepepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIMOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue»

* Xumust: 9-if kiacc: 6a30Bbli YPOBEHb: YUECOHUK; S-€ U3aHue, IepepadoTaHHOE
["a6puensn O.C., Octpoymos U.T'., CraakoB C.A. AKIIHOHEpHOE OOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

JIunuu P.A. «CipaBo4HUK 1O 00IIIEN 1 HEOPTaHUYECKON XUMUM).
[rpemmuep I'.1. «IlIkonbHBIN CIOBaph XUMUYECKUX IIOHITUI U TEPMUHOB.
Ouiukionenus nis gerei. Tom 17. Xumus

Amuk6epoBa JILIO. «Ilone3nas xumusi: 3a1a4u ¥ UICTOPUN.

Jleencon U.A. «Y nuBUTENbHAS XUMHUSD.

Crenun b. J]. «3annMarenbsHble 3aaHust U 3PGEKTHBIEC OMBITHI IO XUMUUNY.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbBI CETHU
UHTEPHET

1. ChemNet: mopTan ¢pyHAaMEHTAIEHOTO XMMHYECKOTO 00pa3oBanus Poccuu.
Xumudeckass ”HPOPMAIIMOHHAS CETh

https://www.chem.msu.ru/



2. Xummueckuit mopran ChemPort.Ru
https://www.chemport.ru/

3. Caiit noaroroBku k EI'D Crenenuna u Jlamyk
https://stepenin.ru/

4. Undoypok

https://infourok.ru/

5. Poccuiickas aneKTpOHHAs MIKOJa

https://resh.edu.ru/






		2025-10-28T21:07:14+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ВАСИЛЬЕВСКАЯ ОСНОВНАЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




