HPHIIO)KEHHUE x OcnogHotl
06pazoeamenbHOl NPOZPAMME OCHOBHO2O
obwezo obpazosanus MBEOY COILII ¢
VenyoneHHbIM usyyernuem ungopmamuxu Ne 68

2. [lenzvl, ymeepowcdennou npuxazsom Ne 168 om
29.08.2025 e.

MyHuuMnajabHoe 010/1:KeTHOe 00111e00pa30BaTe/IbHOE YUpPeKIACHUEe
cpeaHss 001eo0pa3oBaTeIbHas KO
¢ yriry0JieHHbIM n3ydyeHueM uHgopmatuku Ne 68 r. Ilensnl

PABOYAA ITPOIPAMMA YUYEBHOI' O ITIPEIMETA

«Xumus

U151 o0y4Jaronuxcs 8-9 Ki1accoB

IMen3a — 2025



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPENoAaBaHusl y4eOHOTro nmpeaMera « XuMHus»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIpPEICICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4€OHOro mpolecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaromierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM €IMHCTBE MHPA, BAXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4eOHOW  JEesTEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJTIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOI IPaMOTHOCTU 00YyYarOLUXCS;



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

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIEr0 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3yueHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUECKHX MPEACTABICHHUMN
Pa3HOr0 YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKOM UCCOIMAlMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (PYHKUIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U MOJydeHUSs
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPHUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMUYECKON HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbBl XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
JeSATEIbHOCTH, OCBOCHHMM TMpaBWJ 0OE€30MacHOTO OOpallleHusi C BEIEeCTBAMH B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY NPUHSTHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIeHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM MO3HaHMs, (POPMUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBUi, CITOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMyYHBIX BUAOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATHP W OICHUBATh SIBIICHUS
OKpY’KaoIlero MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEUIeHUH NpoOJieM B MOBCEIHEBHON KHU3HU H
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3710POBbsSI U OKPYKAIOIIEH NMPUPOAHON CPEIbL;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI M HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJI HU3YYEHHUS XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMUM B JKM3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [lonsaTHe 0 MeTOoAax MO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeceu.

ATOMBI M MOJIEKYJIBl. XHUMHYECKHE 31eMEHTbl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aToOMHas Macca.
OTHOcCHTENBHAs MOJIEKYJIsIpHAs Macca. MaccoBast oIl XMMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

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

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHWs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYJOBAaHUEM, U3YUCHUE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOMN) SIBICHUM, HAOIIOACHHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUE, AUCTWLIALMUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHUE MOJENed MOJEKYI
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxoxkaenuwe kuciaopoga B HOpupoje, (U3MUecKue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenue xkucinopoga. CrocoObl



MOJIYYCHHUST KHUCTIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alyIoTpoIHas MOIU(GUKALNS KHCIOPO/a.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

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

Monspabiii 00bEM razoB. Pacy€Tsl Mo XUMHUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHbIE ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEIECTBA B PaCTBOPE. XMMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHHS.
Ponp pacTBOpOB B IpUpoOZi€e U B KU3HU 4deloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknarypa oxcunoB. Dusnueckue U XUMHYECKHE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Gusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

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

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COCITMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEIECICHUE COICPKaHUs KUCIOpOAa B BO3AYyXe€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oO0pa3liaMu OKCHUIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MO>XHO HCIOJIb30BAaHUE BUIEOMATEpPUAJIOB), HAOMIOACHUE O0pa3ll0B BELIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHE BHJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcupa menu (llI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHd, peakUWil HEUTpalM3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM U3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne KiIacChl HEOPraHUYEeCKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MenaeneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCcANTETLHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBbie TOMBITKK KiIacCCU(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. l[loHsitHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(OTepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[Tepuonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmnbl. OU3WYECKUI CMBICH MOPSAJKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

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

3nauenue [leprnoanueckoro 3akona u [leppoanvecko CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Tporecchl okuceHus U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPEe3 HCIOJb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnomnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHure BellecTBa: BHJIbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

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

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemaoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. llonstue o xkaranuse. [loHsiTe 0 XUMHUYECKOM paBHOBECUU. DAKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMd C  HCMIOJb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

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

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIE peakin Ha HOHBL. [IOHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE AJIEKTPOIPOBOJTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHue oOcangka, BBIICICHHE Ta3za, oO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTaJibl U X COeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOICHCTBUE C MeTallyIaMH, HEMETaUTaMH, IIejodamMu). XJIOPOBOIAOPOI.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YeHHE, MpUMEHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMUYECKUE cBOMCTBA. OKCHABI CEpPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUST CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcIoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs pEaKLIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUYECKUE CBOMCTRA, MoJydeHne u mpuMeHeHue. Coaum aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB MW COJIM aMMOHHMS B KauyeCTBE MHUHEPaJIbHBIX
yn00peHunil. XuMHUYECKO€e 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GUMUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciaora, GU3NISCKUE U1 XUMUICCKUE CBONCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  auIOTPOIHBIE
MOAU(UKAIIMKA, PACIPOCTPAaHEHHE B Mpupone, (U3NUYECKUE U XUMHUYECKHE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMUCTBME Ha >KUBBIE OpPTraHU3MBI,
MOJIyYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOr0 TMOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojgyyeHue U TnpuMeHeHue. KauecTBeHHass peakinusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO34UCTBE.

[lepBoHavabHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTBl UX mMepepaboTku (OEH3WH), WX POJb B OBITY W TPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero ¢usnueckue M XUMHYECKHME CBOMCTBA, IMOJIY4YEHUE U
npumeHenue. CoenuHeHHus KpeMmHHs B mpupone. OOmme mpeacTtaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobdraembr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karolre (PU3NUYECKHe M XUMHYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUATIOB), HaOIIOICHNE TIpoliecca OOYIIIMBaHUs caxapa I0J JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX MPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIB30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYECHHE IIPU3HAKOB MX MPOTEKAHUS, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE HKCIEPUMEHTAIbHbIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTtasibl M MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuommueckod cucreme xumuyeckux diaemeHtos I U.
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtamndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
crocoObl mMosydeHus MeTtaiioB. [loHsTHEe O KOpPpO3UMM METalIOB, OCHOBHbBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. . MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoEHHE atoma, HaXOXAeHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxJacHuUE B mnpupone. Duszmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJy4CHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJIbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTEKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTABHBIX 3a7a4 1o TeMe «BakHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

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

Xumuueckuii IKcnepumenm:

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

Mesricnpeomemmnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3el MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYUHBIX
MOHSTUN, TaK U MOHATUHN, SIBJSIONINXCS CUCTEMHBIMHU JJISI OTJENBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBICHHE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PacCTBOP, pACTBOPUMOCTbD, KPUCTATITNIECKAs
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMHU M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTBIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMKI 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX I[ICHHOCTHBIX OpHEHTAlUi W
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHON MH(poOpManuen o
IIEPENOBBIX JOCTH)KCHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M MPaBUJIAX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/1ay, BBIMOJHEHUH XUMHUYECKHUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YEeOHOM EeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPHUILEH 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 DPa3BUTHA HAyKM U COCTaBIISIOLINE
OCHOBY JIJI1 IOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOTUMBIE Ui OOBACHEHHUS HAOII0JAaeMbIX MPOIIECCOB W SIBIICHUM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHMIO M TIO3HAHWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JMKWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJVMBUAYAJTLHOU TPACKTOPUHU MPOJOKEHU 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3NYEeCKOMY U TICHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJACHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOWIEH TTPUPOJIHON CPEMOH, IS TTOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO U OCYIIECTBIICHHIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Yy4YCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YpaBHCHHUE
XUMHYECKON PeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyUYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U AaHAJIMW3MpOBaThb B Ipoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WId) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH IPU  pPELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTBI, IPEIAraeMble B YCIOBUU 331aHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



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

K koHIy 0OyueHus B 8 kiiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: 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 COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTallb, pPaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOpP, MAaccoBas J10Js BEIIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUISI COCTaBJeHUS (Hopmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJleCHTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «nobdounas noarpynna (b-rpynmna)», maibie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckas cucrema xummudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasl ONMUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSAX;

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
ra3zoo0pa3HbIX BEHIECTB (BOAOpPOJAa M KHUCJIOpPOJAA), HPHUTOTOBICHHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM J0OJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHK U JPYyTHUe).

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

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BELIECTBO,
CJI0’KHOE BELIECTBO, BAJCHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTENb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEIJIOBOMY 3P (hEKTy, 0 U3MEHEHHUIO CTEMEHEH OKUCICHUS
XHMHUYECKUX IJIEMEHTOB);

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

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO H  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe TMpaBWia oOOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JESATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Boznyx. Kucnopon. Ilonsitue bubmmnoreka HOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopon. ITonstue o kucinorax bu6nmorexa LIOK
2.2 8 1
U CONSIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsr. [lonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBaHHUAX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

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

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpymmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aeMeHTOB VIA- el Cepa u eé 6 brbmmorexa [JOK
' TPYITBL. £-6p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' 2 ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmorexa [TOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumuu. Poias XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX TO3HAHUS B XUMUU 1 bubmmorexa [JOK
8 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 X .B
umiteckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JJIEMECHTOB
11 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUsA IPOTEKAHUSA bubnnoreka [JOK
XUMHUYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boraucienuns konmudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
o . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukarus XuMHU4eCKux peakiui
18 (coe I/IH(I;HI/ISIH a3JI0’KCHHS e bubmorexa HOK
A P : https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONETUCT O6ogﬂI eHue u bubmorexa HOK
) et Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bub6nuorexa [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peartt . https://m.eds00.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoObI ToTy4YeHuUsT KHCIIOPOia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa LHOK
PATOPHITH TP ‘ https://m.edso0.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUIX
TommuBo (HeTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tomydyenre u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITonydenne u cobupanue BOI0OPoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



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
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ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruuciaenns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Breruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . Pedith . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHHH I'a30B
35 duznuecKrue 1 XMUMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTe 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHLIz aCTBOPBI MH;CCOBEUI bubmorexa [JOK
B PacTBOPHL. https://m.edso0.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «[IpuroroieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [TosnydyeHne U XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMuMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmorexa [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
48 I'enernueckas cBsi3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS] 3HAHUI
m H https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
Ipynmnax CXOJHBIX SJIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorexa HOK
pHOA https://m.edsoo.ru/00ada52¢c
anemeHToB /1. I. Menaeneena
b K
53 [Tepwoapl, TPYIIITEI, TOATPYIIIBI nomorexa IO

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J5ieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. 1. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBHbIil ypok. O60011ICHIE 1
58 CI/ICTI;)MaTI/IL’»Zp usi 3HaHPII>'IHl / bubmorexa LHOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padora Ne4 o teme
59 «CtpoeHue aroma. XUMUYECKAsL CBS3b bubmmorexa [OK
p . ’ https://m.edso00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
60 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB bubnmnorexa [JOK
XUMHYECKHX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 4
OFTHAZ XHMITHCCKA CBASh https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nosnsipHast XuMHUYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenosspHas XuMu4ecKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCITCHUS bubmuotexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso00.ru/00adb076
bubmuoreka [JOK
1
66 OxucauTeny 1 BOCCTAHOBUTEIU httos://m.edsoo.ru/00adb076
PesepBHelit ypok. O000IICHHE 1
P P ?l bubnmoreka [JOK
67 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe 1
https://m.edsoo.ru/00ad9ch2
«CtpoeHre aToMa. XUMUYECKas CBS3bY
68 PezepBHblit ypok. O6001IeHne 1 1 bubnuoreka [IOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00adae28
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https://m.edsoo.ru/00adb076
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9 KUIIACC

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC
XUMHYCCKOI'0 paBHOBECUS

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoasn  IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
ble paboThI padoTshI
pecypcsbl
Ilepuonnueckuii 3akoH. [lepuoanueckas
bu6mmoreka [IOK
1 cHCTeMa XMMHUYECKuX anemeHToB []. U. 1
https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LTOK
P P https://m.edso0.ru/00adb6b6
MEePHUOIOB
3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMHUYECKON CBS3U U THUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTpoubnasi padora Nel mo reme
5 «IloBTOpEHME M yriryOjeHue 3HAHUI 1 1
OCHOBHBIX pa3/eJioB Kypca 8 Kiaccay
Knaccudukanms XumMruieckux peakiuii mo 1 bubnuotexa [JOK
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN
7 eakuu. IToHsATHE O TOMOI€HHEIX U 1 bubnnorexa [IOK
P ] https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKITHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
3 @akTOpHl, BAUAIOLIUE HA CKOPOCTh 1 bubnuorexa [IOK

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



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

OKHUCIUTENHLHO-BOCCTAHOBUTEIILHBIE
peaKIuu

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

Teopus 3NEKTPOIUTUYECKON
nucconranuu. CUIbHBIE U Cl1a0ble

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

AIIEKTPOIIUTHI
11 Hounrie ypaBHEHUS peakIuil bubmmorexa [IOK
yp peaxi https://m.eds00.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI 00 bubnnorexa [IOK
. et https://m.edsoo.ru/00add5d8
AIIEKTPOJIMTUICCKOU JTUCCOITUAITUT
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 IIEKTPOIMTHUECKON Bubmorexa ITOK
peA i https://m.edsoo.ru/00add8h2
JIUCCOLMAAN
14 [TousTHE O TUAPOIU3E COJIEN Bubmorexa ITOK
b https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 0O0001eHne U cCUCTEMAaTH3a 3HAHUH
HICHHE 1 CHOTEMATHSAIT SHAHT https://m.edsoo.ru/00addd12

16 [Tpaktuyeckas padora Ne 1. «Pemienue bubnuoreka [IOK
JKCIIEPUMEHTAJBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTponbHnas pabora Ne2 no teme

17 «IIIEKTPOIIUTHYECKAS TUCCOIIHAIINS bubmmorera [TOK

p g HHAATH. https://m.edsoo.ru/00addecO
XYMUYECKUE PEeaKIMH B PACTBOPAX)»

18 OO0m1as XxapakTepuCTHKa rajJoreHoOB. bubnuoteka [JOK
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHast KUCIIOTAa,

19 XI/IME‘—IeCIi[I/IS CﬂOﬁCTBa [IOJIVYEHNE bubnnorexa [IOK

’ ¥ i https://m.edsoo.ru/00ade104
MIPUMCHEHUE
20 [IpaxkTuueckas padora Ne 2 o reme bub6nuorexa [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

«IomydeHnue COITHON KUCIOTHI, U3Y4CHUE
e€ CBOWCTB»

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

Brruucnenus no ypaBHEHUAM

bu6mmoreka [IOK

21 XHUMUYCCKHUX PEaKIUi, CIIM OJUH U3
peard A https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO0mas xapakTepucTuka 3JeMeHTOB VIA- bubnunoreka HOK
TpyHIbI https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
23 Haxox(i[eHHe cephbl Hq::é coenHHeII){Hﬁ B bubnmorexa LOK
p . https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOICTBA cephbl
24 CepoBogopo1, cTpocHHE, PU3HUECKUE U bubnuorexa [JOK
XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHast KMCIIOTA,
25 ¢du3nUecKrne 1 XUMHYECKHE CBOWCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XYUMHYECKUE peaKilni, JexKallnue B
OCHOBE IIPOMBIIIIEHHOTO CrIoco6a
26 MOJIYYEHUS] CEPHOU KUCIIOTBI bubmmorexa [JOK
i p ' . https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arps3HEHNE OKPYIKaAIOIIEH
Cpenbl COeTUHEHUSIMU CEPBI
97 Breruucnenue MaccoBoO#l JOIM BBIXOJ1A bu6mmoreka [IOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTuKa 3J1eMeHToB VA-
78 rpynnsl. A30T, pacipOCTpaHEHHE B bubnnoreka [JOK
npupoe, Gu3nYeckue 1 XUMHUYECKUe https://m.edso0o.ru/00adeea6
CBONCTBA
29 AMMHUak, ero puznuecKue 1 XuMHYeCKue bubnnorexa [JOK

CBOMCTBA, NTOJIy4Y€HUE U IPUMEHEHUE

https://m.edso0.ru/00adf004



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

[IpakTuueckas padora Ne 3 o reme

30 «Ilomydyenne aMmmuaka, U3yuyeHue ero bubmmorexa [JOK
CBONCTEY https://m.edso00.ru/00adf180

31 A3oTHas Kuciora, e€¢ Gu3ndeckue u bubnnoreka HOK
XUMUYECKHUE CBOWCTBA https://m.edso00.ru/00adf306
Hcrnonb3oBaHWe HUTPATOB U COJIEH
aMMOHHUS B KQUeCTBE MUHEPATbHBIX

32 ynoopenuii. XUMHUECKOE 3arps3HEHHE ngjﬁ;fg;?ﬁ}; 0adf518
OKpYKaIOIIEeH Cpeibl COETUHEHUSIMU
asora
®ochop. Okeun docdopa (V) u

33 docdopnas kucnota, pusndeckue u Etif;;ﬁf;;?rou/% 0adf68a
XAMHYECKHUE CBOMCTBA, MMOJyYEHUE
Hcnons3oBanue ¢pocdaToB B KaueCTBE

34 MUHEPATBHBIX YA0OpeHUid. 3arpsi3HeHue BH6J_IHOTeKa LOK
HpHpPOHOI cpelE! (ocharams https://m.edso00.ru/00adfc20

35 Yraepon, pactipocTpaHEHHE B IPUPOJIE, bubnuoteka [JOK
du3nveckre U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuipl yraepoaa, ux Gpusndeckue u

36 XAMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE bubmuorexa [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHUIIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

N bubmuorexa [JOK

37 YrobHas KHEIOTa H €€ con https://m.edso0.ru/00ae006¢
[Ipaxtuueckas padota Ne 4 o Teme

38 "TTorydeHne yriIeKUCIIOTO Tasa. }r?tIf:sJ'I/P/Ir(r)lT:(;(;)cL)Ier/ISanONe
KauecTBeHHast peaknus Ha KapOOHAT-HOH" T '

39 [lepBoHauanbHBIE TOHATHUS 00 bub6nuorexa [IOK



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

OpTraHU4YCCKUX BCIICCTBAX KAK O
COCIMHCHUAX Yriiepoga

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

40 KpeMmuunii u ero coefuHeHus buGnnorexa LIOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmoreka [JOK
«Baxuenme HeMeTaJUIBI U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KonTtponsnast padora Ne3 o teme

42 «Bakuenme HeMeTaJUIBI U UX bubnnorexa [IOK

https://m.edsoo.ru/00ae0el18
COETUHEHU)
OO0m1as XxapakTepuCTUKa XUMHYCCKUX
DJIEMEHTOB — METAJUIOB. MeTajuinyecKas
bubmuorexa [JOK
43 CBSI3b M METAUTUYCCKAS KPUCTAJUTMYCCKAS
. o https://m.edsoo.ru/00ae103e
pemérka. PU3n4YecKre CBOMCTBA
METAJUIOB
XHUMHUYECKHEe CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUYECKUNA DI HAIPSIKEHUH Bubmorexa ITOK
p P P https://m.edso00.ru/00ael1156
METAJUIOB
O6111e cnocoObl MOTYyYSHHsI METaIIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUAM bubnuoreka [IOK
XAMHMYECKUX PEaKLUi, €CIIU OOUH U3 https://m.edsoo.ru/00ael1156
PEareHTOB COACPKUT MPUMECH

46 IToHsaTHE O KOPPO3UU METAILIOB bubnnorexa LIOK

PP https://m.edso0.ru/00ael1278
bubmuorexa [JOK

47 €JIOYHBIE METAJUIEI
m https://m.edsoo.ru/00ael14b2

bu6mmoreka [JOK

48 Oxcupl ¥ TUIPOKCHIBI HATPUSI U KaJTust

https://m.edsoo.ru/00ael4b2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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49 [{eouHo3emMeNnbHbIE METAUIBI — KaJIbIIUN bubnmoreka [JOK
Y MarHui https://m.edsoo.ru/00ae15e8
50 Baxuelinme coeTMHCHUS KaIbIIUs bubmorexa [IOK
A t https://m.edsoo.ru/00ae15e8
51 O06001IeHre U CUCTEMaTU3aIus 3HAHUI
59 JKEcTkOoCTh BOABI U CIIOCOOKI €& bubmuorexa [JOK
yCTpaHEHHUS https://m.edso00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKECTKOCTH BOABI U METOJIBI €€ bubmorera [JOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmorexa [IOK
54 AmomMuHui
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHA U bubnnorexa [JOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcuipl, THAPOKCHIBI B coitu xkene3a (1) bubnunorexa [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH
[IpakTuueckas pabora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoteka [JOK
«Baknenye MeTajabl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS)
Berarcienus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CITH OJIHH U3
bu6mmorexa [IOK
60 peareHToB J1aH B H30BITKE WA COJEPKHUT

IIPpUMCCH. Br1unciaeHus MacCoBOM 10N
BbIXOJa IMPOAYKTA pCAKIIUU

https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

61 O060011IeHne U cucTeMaTU3alus 3HaHUK 1
Kontponbnas padora No4 o teme
62 «Baxueimme MeTaibl 1 UX 1
COCTUHEHUS
63 BemectBa u Marepuaisl B IOBCEITHEBHOU 1 bubnmoreka [JOK
JKU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHUE OKPYKaAIOIIeH 1 bubnmoreka [JOK
cpenbl https://m.eds00.ru/00ae4270
65 Ponb xumum B perieHnH SKOI0IrHUECKUX 1 bubnuoreka [IOK
npo0em https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O600IIeHNE U 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 Peseprublit ypok. O600ImIeHNE U 1 bubnuoreka [IOK
cucTeMaTtu3anus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)IG XUMHWYCCKUC ITOHATHS)

11

1.2

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

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MHOHATHU U

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIOJIb30BATh XUMHYCCKYIO CHUMBOJIMKY JIA COCTABJICHUA (I)OpMYJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

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

ABoraapo

1.5

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6HHapHBIX

COCOAUMHECHUAX

1.6

KJaccu(UIUpPOBaTh XHUMHUYECKHE pEaKuuu (MO0 YUCIy MU COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY (D (DEKTy)

1.7

BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISITh MAacCOBYIO JIOJII0 XHMHUYECKOTO 3JeMeHTa 1o (opmyie

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

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

[To Teme: «BakHeiime npeacTaBUTEIN HEOPIraHUIECKUX BEIIECTBY

pacCKpeiBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX MMOHSTHM: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1o Gopmyam

2.3

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

2.4

XapakTepu3oBaTh (ONHUCHIBATH) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3jIMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKINAN

2.5

IMPOrHO3NPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HUX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU TMPOTCKAHUA XUMHUYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBHUAX

2.6

2.7

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
71ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU TIO BBIOJTHEHHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOJA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENCIEHHON MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TMOMOIIBIO

WH/IUKATOPOB (JIakMycC, (eHOIPTAICHH, METUIIOPAHXK U APYTHE)
IIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHToB J[. M. MenpaeneeBa. CtpoeHne aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTENLHBIC pCaknuun»

3.1

PaCKpbIBATL CMBICJI OCHOBHBIX XHUMHUYCCKHX MIOHSATHIH: AApO aTroma,
ANIEKTPOHHBIA CIIOM aroma, aToMHas oOpOWTanb, paguyc aToma,

XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAas KOBAJICHTHAA CBA3b,




3.2

3.3

ANEKTPOOTPHUIIATEIBHOCTh, HOHHAsi CBSI3b, HWOH, KaTWOH, AaHWOH,
CTEIEHb OKUCIICHUS

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI

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

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

«MaJIple» U «OOJIBIIIHE) Cpuoabl

3.4

3.5

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

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppuoguueckass  cucremMa  XMMHYECKMX  dineMeHToB .U
MenpeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsaa  s1pa, oOluee Yucio

AIIEKTPOHOB U PACIpeeICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KIIACC

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCOAUMHCHUAX
ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOB&J’IGHTHaﬂ u I/IOHHaH) B

HCOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

ITo Teme: «BemecTBO U XUMHUYECKast pCaKkuus»

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TIOHSATUH: pacTBOp,
SJICKTPOJINUTBI, HEBJICKTPOJIHUTHI, JJCKTPOIUTHYCCKAd AWCCOLMaNus,
pEeaKuu MOHHOTO OOMEHa, KaTalu3aTrop, XMMHYECKOE pPaBHOBECHE,
obpaTuMble " HEOOpaTUMbIe peakiuu,
OKHCIUTCIBbHOBOCCTAHOBUTCIbHBIC pcaKknuu, OKHUCJIHUTCIIb,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAas, HWOHHAs,

MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUYECKON peakiuu

1.2

1.3

14

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMMUYECKUX IOHSITHH U
IPUMEHSTh 3T MOHATHUSA NPU OIMCAHUY BELECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUU
MOHHOr0 0OMeHa

pacCKpeIBaTh CYHIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUW peaKkIuu

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

COCAUHCHUA

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CTICHU(PUIESCKUE XUMUIECKIE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKAAOMINX CYIICCTBOBAHUC

TCHETHUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1abopaTopHBIM O0OpYIOBaHUEM, a TaKXKe IMpaBWUiIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1a060PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

IPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: pPACMO3HABAThH OMNBITHBIM IYTEM XJIOPHUI-,
Opomuza, wuomuna, kapbonar, ¢ocdar, cunmkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX xuMuueckux noHstui: [1JIK

BCIIECTBA,; KOPPO3Usd METAJIIIOB

3.2

IIPUMCHATE OCHOBHEBIC OII€panuu MBICITUTEIBHOMN JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIICHNE, CHCTEeMAaTU3aIUIO,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBS3€H — IS HM3Yy4eHHUS
CBOﬁCTB BCHICCTB MU XUMHYCCKUX peaKI_[I/If/'I; eCTeCTBeHHOHay‘-IHBIe
METO/BI IO3HAHHSA — HAOIIOJACHHWE, W3MEPEHHE, MOJEIHpPOBaHNUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Ipenver xumuu. Ponp XuUMuM B JKU3HHM uYeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3HUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIIICCTB

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

pas3aeneHus cmecen

1.3

1.4

ATOMBI © MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI  XUMHYECKHX

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

XuMuueckas (I)OpMy.]'Ia. BanieHTHOCTE ATOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
INOCTOAHCTBA cocCTaBa BCIICCTB. OtHocuTeNnbHas aTOMHas macca.
OTtHocuTeabHAS MOJICKYJISIpHAdA Macca. MaccoBas 10 XUMHAYECKOT0 dJIEMEHTa

B COCTUHEHUH

1.5

1.6

1.7

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

XUMHYECKHX COCIUHEHUM

dusnueckue U XUMMUYECKUE SBICHUA. XUMUYECKAs peakuus U €€ MPU3HAKHU.
3aKOH COXpPaHEHHUs Macchl BEUIECTB. XUMHUUecKe ypaBHeHus. Knaccudukanus

XUMHUYCCKUX pCaKL[Hf/'I (COCIII/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHNA, O6MeHa)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MTpaBUIIaMU
paboTel B JabopaTopur W TpuéMaMH OOpalieHus ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, H3yUYe€HHE U ONUCaHWe (HU3MYECKHX CBOWCTB 00pasloB
HEOPraHMYECKUX BEIIeCTB, HaOogeHne (u3mdeckux (IUIAaBJICHHE BOCKA,
TasHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KHUIIEHHE W KOHACHCAIUs BOMAbBI) U
XUMHYECKHX  (TOpeHHe CBeYd, [MpOKaJMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBIEHUM, HaAOMIOJeHHWE U OINHCaHUE
NPU3HAKOB TPOTEKaHMs XMUMHUYECKHX peakuui (pa3jokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3lioKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJICHUCTBHE Kejie3a ¢ PAaCTBOPOM

comu meu(ll), m3yuenue crnocoOoB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,




2.1

2.2

2.3

bunbTpOBaHME, BHIMMAPUBAHUE, TUCTHILISAIMS, XpomaTtorpadus), MpoBeICHUE
OUYMCTKHU MOBAPEHHOM coyn, HAOIIOIEHUE U ONIMCAHKUE PE3YIbTAaTOB MIPOBEICHUS
OIIBITA, MIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHUE MOJeeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baknelue npecTaBUTeNId HEOPTaHMYECKUX BEIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — snmeMeHT U mpocroe
BemecTBo. HaxokaeHwe Kuciaopoja B Ipupoje, GU3NUIECKHEe U XUMHUYECKHE
cBorictBa (peakuuu ropenus). Oxcunbl. I[lpumenenue kucinopoga. CrocoOb
MOJYyYEeHUsI KHUCIOpoJa B JIAOOpAaTOPHUH M MPOMBIIIICHHOCTH. KpyroBopoT

Kuciopoja B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

TennoBoit 3 hekT XUMUIECKON peaKkiuu, TEPMOXUMHUECKHUE YPaBHEHHS, IK30-
¥ DHJIO0TEPMUYECKHE peakny. TOIMBO: Yyroib U MeTaH. 3arpsi3HEHUE BO3yXa,
yCHUJIEHUE MapHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CII0s

Bonopon — anemenT u mpocroe BemiectBo. HaxokaeHue Bomopona B MPUPOJE,
du3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! 1 conmmn

2.4

MounspHblii 00bEM Ta30B. Pacu€Tbl 10 XMMUUYECKUM ypaBHEHUSM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacplleHHbIe 1 HEHACBILIECHHBIE PAaCTBOPBI. PacTBOPUMOCTE BEIECTB B BOJE.
MaccoBass nons BemecrBa B pacTBOpe. XHUMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Poip pacTBOpoB B NpUpOAE M B KU3HM 4denoBeka. Kpyrosopot
BO/ABI B TIpuUpoJe. 3arps3HEHWEe NpUpPOAHBIX BojA. OxpaHa M OYMCTKA
IIPUPOJHBIX BOJ

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxcuapl. Knaccugukarus
OKCHJIOB: cojeoOpa3yomue (OCHOBHbBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. HoMmenknarypa okcuaoB. Pusndeckue M XUMHUECKUE

CBOICTBa OKCHAOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHUN: IENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHkmatypa ocHoBaHU. PU3NYECKHE U XUMUYECKHE CBOWCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucinor. ®dusndeckue u
XUMHYECKHE cBoMcTBa KHcIOT. Pgan aktuBHocTu MetawioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa conei. ®usznueckue M XMMHUYECKHUE CBOMICTBa COJEH.

[Tonyuenue coneit




2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ
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3.1

3.2

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpHKaHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHue, paclo3HaBaHUE U H3y4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS U IPEKpaIleHHUs] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJOB U OIKCAaHHE WX CBOICTB, NOJy4YeHUE, COOHMpaHHeE,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (rOpeHHe), B3auMOeicTBUE
Bozopoja ¢ okcugom Menu(ll) (BO3MOXKHO HUCIIOIB30BAHKE BHIEOMATEPHAIIOB),
HaOmrofieHne oO0pa3lloB  BEIECTB KOJMYECTBOM 1 MOjb, HCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PAa3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIAEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEUCTBHE BOJbl C MeTaJyIlaMU (HaTpUEeM U KaJlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIPENEIEHUE pPacTBOPOB
KUCJIOT W IIEJOYEeH C IOMOIIBI0 HMHJMKATOPOB, HCCIIEIOBaHUE OOpPa3L0B
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOAECHUE W3MEHEHUs
OKpPacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMoieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3alllu, IT0JTy4eHUE HEPACTBOPUMBIX OCHOBAaHHM,
BBITECHEHHNE OJHOIO0 MeETaula JpYyTMM M3 pacTBopa COJIM, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHeimme Kiacchl HEOPraHMYECKHX

COEIMHEHUI»

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

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBrle TOMBITKMA KIAaCCH(PUKAIMU XHUMUYECKUX OdJIeMEeHTOB. [loHsaTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IETOYHBbIE W MIEIOYHO3EMETIbHbIE METalIbI,
TaJoreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amMdOTepHBIC

OKCHUBI U THAPOKCHUIBI

ITepuonnueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX ds1eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoit cucrtembl XuMuueckux adnemeHTtoB [[.M. MeHnneneesa.
Ilepuoner u rpynmbl. PUMYECKUI CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpymiibl 3JICMCHTA

3.3

Crpoenne atomMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnexrtponsl. CtpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XUMHYECKMX DJIEMCHTOB




3.4

3.5

[Iepnognueckoit cucremel .M. Menneneesa. XapakTepUCTHKAa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxxkeHuto B [lepuoauueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM M TEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHs Hayku W npaktuku. .M. MenneneeB — y4€HbIA U
rpakaHuH

Xumuueckass cBsi3b. KoBaneHTHas (MOJspHass W HEMOJApHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHX 3JIeMEHTOB. IoHHAs CBSI3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. HpOII@CCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

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

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKIun pa310KCHUA, COGI[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemecTBo 1 xummnueckas peakuus. [Toropenue

11

[Tepnonnueckuit 3axoH. Ileprnoanueckas cuctema XuMudeckux snemeHTos J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoamnueckon

CUCTEMC U CTPOCHUEM UX AaTOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XUMHYECKOM CBSA3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMUYecKol cBsi3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BeUIeCTB (MEeXAYyHapoAHas U TpUBHalIbHAsl). XMMHUECKHUE CBOMICTBA BEIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCIUHEHUH,

IFCHCTUYCCKAA CBA3b HCOPTraHNYCCKUX BECIICCTB

1.3

Krnaccudukanys XuMu4eckux peakiuii Mo pa3anyHbIM IpU3HaKaM (10 YUCTy U
COCTaBy YyYacTBYIOIIMX B PEAKLUUU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo

N3MCHCHMIO CTCIICHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,
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[0 y4aCcTHUIO Karajnu3zaropa). OK30- M JHAOTEPMUYECKUE  PpEaKIIuH,

TEPMOXUMHNYCCKUEC YPAaBHCHU. ITonsarue o CKOpPOCTH XHUMHYSCKOH pE€aknuun

[Tonsite 006 oOpaTUMBIX U HEOOpPATUMBIX XMMHYECKHX peakiusax. [lonsrue o
TOMOTEHHBIX U FeTepPOreHHbIX peakiusx. [[oHaTre 0 XMMUYeCKOM PaBHOBECUH.
@DakTophl, BIUAIIINE HAa CKOPOCTh XUMHUYECKOW pEaKUWd U TOJ0KEHHE

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OaaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKknu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKm/Iﬁ C HCHOJIB30BAHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHl U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3M AUCCOLMAIIMKM BEIIECTB C Pa3JIMUYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBAaHWMH H COJC B CBETE TPEICTABICHHA 00 3JICKTPOIUTHYCCKOU

AucCconuranuu. KauectBeHHbIC PCaKi Ha NOHBI. Ilonsatue o THuapOJIn3C cojieit

XuMU4ecKuit OKCIICPUMCHT. O3HAKOMJICHUC C MOACIIIMU KPUCTATNIMYCCKHUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTalsioB (rpadura u
ayMasa), CIOKHBIX BEIIECTB (XJOpUIa HaTpusl); UCCIEAOBAaHUE 3aBUCHUMOCTHU
CKOPOCTH XHUMHYECKOM pEakiMd OT BO3JCHUCTBUS pPAa3IMUHBIX (HAKTOPOB;
WCCIIC/IOBAaHNE  DJIEKTPOIPOBOJHOCTH  PAcTBOPOB  BEIECTB,  Ipolecca
JTUCCOLMAIMN  KHUCTIOT, WIenod4ed U coledl (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
MPOTEKAaHUS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHUEe OCa/Ka, BhIICTICHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX peakiuidl (TOpeHHe, PeakIuy pPaslioKeHHUs, COCTUHEHUS),
pacro3HaBaHHe HEOPTAHWYECKUX BEMIECTB C MMOMOIIBIO0 Ka4eCTBEHHBIX peaKIIni

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

OOmiast  XapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CtpoeHue u (pu3ndeckue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe  XJopa
(B3aMMOZAEHCTBUE C METaJUIaMU, HEMETAJUIAMH, IIEelI04aMu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, MOJIyueHHe, MpuMeHenue. [lefictBue




2.2

XJIOpa ¥ XJIOPOBOAOPOAA HA OPraHU3M 4YeJoBeKa. BakHeumme XJopuabl U UX

HaXOXICHUC B IIpUPOAC

O6mas xapaktepuctuka djemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKuciIeHus. CTpoeHue u GU3NYECKrue CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOTUPHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢dusnveckne W XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MpPEICTaBUTENN
KHCIIOTHBIX OKCHAOB. CepHas KUCIOTa, (pU3UYECKHEe U XMMHYECKHUE CBOMCTBA
(oOmue Kak MpelncTaBUTENs Kiacca KUCIOT U crenuduyeckue). XuMHUECKUE
peakiuu, JeKalre B OCHOBE MPOMBIIIICHHOTO croco0a IMOydeHHsI CepHOU
kucioThl. I[lpumenenne. Conu CepHOM KHCIIOTHI, KAQUeCTBCHHAs PEaKIMs Ha
cynbdar-uoH. HaxoxmeHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arpsi3HCHUE OKPYKAIOIICH CPelIbl COCAMHEHUSIMH Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OOmast xapaktepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IIPUPOJIE,
¢u3nueckue U XuMHUeckue cBoiictea. Kpyrosopor azora B npupojie. AMMUaK,
ero ¢u3nMveckue M XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Conu
aMMOHUA, nux (i)I/I?)I/I‘IeCKI/IC u XUMHUYCCKUEC CBOﬁCTBa, MMPUMCHCHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCJIOTA, €€ IOJy4EHHE,
¢buznmvecKkue W XUMHUYECKHE CBOMCTBa (0OIIME Kak MPEeACTaBUTENs Kiacca
KUCIOT U cneuuduyeckue). Mcnoab3oBaHue HUTPATOB M COJICH aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0OpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpeabl COeTMHEHUSIMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MIOUBbI

1 BOJIOEMOB)

2.4

®ocdop, amnorpornHsle Mogudukauu docdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupg docdhopa(V) u docdopHas kuciaora, Qusnyeckue u
XMMUYECKHEe CBOWCTBa, mosyueHue. Vcnonbp3zoBaHue ¢ochaToB B KauyecTBe

MUHEPAJIBHBIX YI0OpEeHH

2.5

Obmas xapaktepuctuka syeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
MOIUGUKAIMK, PAaCIpPOCTPAHEHUE B MpHUPOJAE, (PU3NYECKHE M XHMUYECKHE
cBoiicTBa. Azncopbuusa. Kpyrosopot yriepona B mpupozge. OKcuabl yriepoaa,
ux (uznyeckre M XUMHUYECKHE CBOICTBa, IEHCTBHE Ha JKUBBIE OPraHU3MBL,

MOJIYYCHHUC U ITPUMCHCHHC. OKOJIOTHYECKUE HpOGJIGMLI, CBsA3aHHBIC C OKCHIOM




yraepona(lV); rumore3a rno0anbHOrO MOTEIUICHUS KIWMaTa; MapHUKOBBIHA
apdexT. YrompHas KucloTa M €€ Ccold, HX (QUIUYECKUE M XHUMUYCCKHE
CBOWCTBa, MOJy4YeHHWE W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHAT-
noHbl. Vcnonp3oBaHne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO34MCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELECTBAX KAaK O COECIMHEHUSIX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHoJ, TIJHULEpPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BaXHBIX BEILECTBAX: XMpaX, Oelkax, YriaeBoJaX — MU HX pPOJHU B HKHU3HU
yeynoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COETUHEHUN

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

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUaJiOB B HOBCCI[HGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIEPUMEHT: H3Yy4YeHHE O00pa3loB HEOPraHUYECKHUX BEIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJIEHUE KAaUE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
HMOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX IMPOTEKAHUS; OIMBITHL, OTpa)karollue
¢u3nyeckue 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOPUJOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3namMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCITOJIB30BAaHWE BHUJCOMATEPUATIOB); HAOIIOEHHE TIpoliecca
oOyrJIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3yuyeHHe XMMUYECKUX CBOMCTB pa30aBIeHHOW CEpHOM KHCIOTHI, MPOBEJICHUE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH | HaONIoJeHHe NpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COE€IUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), 00pa3lamu
a30THBIX U GochHOpPHBIX yIOOpPEHUH; MOTydYeHre, COOMpaHue, paclo3HaBaHUe U
M3Y4YeHHE CBOICTB aMMHaKa; MpPOBEICHHE KaueCTBEHHBIX pEaKIHi Ha HOH
aMMOHMSI W (Qocdar-uoH UM U3yYCHHE TPU3HAKOB UX MPOTEKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
HCIOJIb30BAaHNUE BHJEOMATEPHANIOB); HM3YYEHHUE MOJEIEH KPUCTAIUIMUECKUX
pemiérok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




IPOTUBOra3a; IOJIydeHue, coOMpaHHe, PAcIO3HABAHUE M H3YUYEHHE CBOWCTB
YIJIEKUCIIOro Tra3a; MpOBEJCHME KayeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
NPOAYKIUEH CHIMKATHOM NPOMBIIUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BaKHeNIIe HEMETAJIBI U UX COSTUHEHUS)

MeTtanisl ¥ uxX COCIUHCHU A

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamdeckoid cucreme XuMHueckux oanemeHtoB J[.U.
MenpneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaiuioB. MeTainyueckast CBsI3b U
METAUIMYECKass KpUCTAIMYECKas pemE€TKa. IDJIEKTPOXUMHYECKUU  psij

HaIpsHKEHNUN METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue crocoObl MOIy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U X TPUMEHEHUE B

6BITy W IIPOMBINIJICHHOCTH

[[lenounsle MeTayuibl: nonoxeHue B llepumonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MenaeneeBa; CTpoeHHE MX aTOMOB; HaXOXJIECHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIbI U
TUAPOKCUABl HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

3.4

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB J1.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHUEe B npupoje. PU3MYeCKUe U XUMHUYECKHUE CBOMCTBA
MarHus M Kaiblivs. BaxHeliue coequHeHus Kaiablus (OKCHI, THIPOKCHI,

comu). KEcTKOoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMUHMIL: TIONOXkEeHUE B llepromuyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aToMa; HaxoXaeHue B mpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aMFOMHHMS. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJTFOMHUHHA

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3meMeHToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pusndyeckue u
XUMHUYECKHE CBOHCTBa jkene3a. Okcuiwl, ruapokcuabl u conm sxenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MTOTYyYCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,

uX (U3NYECKUMHU CBOMCTBAMH; H3YyU€HHE pE3YJIbTAaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICIICTBUSl OKCHJA KaJbllud W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOMCTB MKECTKOW BOJBI;
mpoluecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUSI KAY€CTBEHHBIX PEAKIIUN HA MOHBI
(Marams, Kanplus, amomuHus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMATEpHAJIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
LIMHKA; PEIIeHUE HKCIIEPUMEHTAIIbHBIX 3a]a4 110 TeMe «BakHelue MeTauibl U

nX COCANHCHU

XHMHMS M OKpYXkaromas cpeaa

4.1

4.2

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

OTPAaBJICHHUAX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxkatomen cpeast [1IK. Pons xumun B perieHuu dKOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, He(dTh),

MPOAYKTHI UX MEpepabOTKH, UX POJIb B OBITY M IIPOMBIIINIEHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3YUCHUC 06pasu013 MaTepuajioB (CTGKJ'IO, CIIJIaBbI

METaJJIOB, MMOJIMMEPHBIE MaTepUaIbl)



IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

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

1

IIpencrasnenue:

11

O I[I03HAaBa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUEC HCIIOJIBb30BAaTh MOACIN JJIA

0OBsICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

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

MIPH MEPEX0/I€ HAa YPOBEHb CPEHETO 001ero o0pa3oBaHus

Bnanenne cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

2.1

BOKHEUIINE XUMUYECKHE TOHATUSI: XUMHUYSCKUUN OJICMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOOHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUYECKas
peakmus, peaKIuu COCTUHCHUS, PEAKIMH Pa3JIOKCHHS, PEaKIuu
3aMeIIeHUs, peakuu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUYECKUE DPEaKIUH, PACTBOP, MAccoOBas OIS XHUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAs: KOHIEHTpALUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opburtanb, paauyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETILHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOBaJICHTHAast  CBs3b, HMOHHAsg  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HMOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMs, PpPEeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJICHHE, AJIEKTPOJIH3,
XUMHUYECKOE paBHOBECHE, OOpaTHMMbIC ¥ HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XUMHYECKOW peakiuu, karamuzarop, [IJK, xopposus

METAJIJIOB, CILIABBI

2.2

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

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJIIpHass ~ TeOopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconrannmn
Bnanenne ocHOBaMHM XHMHYECKOM I'paMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
IPOAYKTHl TEpepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOIOPOIOB
(yras,, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBe, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIJIEBOIOB
JUIs OpraHKW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX ITPOIIECCOB HA OPTaHU3M YEJIIOBEKA M OKPY)KAIOIIYIO
HOPUPOJIHYIO CpEy

YMEHUE HMHTErpUpOBaTh XMMHUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMHM WH(OpMaLUu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJSpHAas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX n MPaKTUYICCKOM MNPUMCHCHUU nu YMCHHC

HUCIIOJIb30BaTh €€ IJs PEIICHUA y‘le6HO'H03HaBaTCJ'II>HBIX 3aJa4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO arrmnapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOPMYJT HEOPraHWYECKHX BEILECTB,




YpPaBHEHUM  XMMHUYECKUX  pEaKLHU; OCHOBAMHM  XHUMHUYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOIN)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XHMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIGKTPOHOB), PACHpPEIEICHUEM JJIEKTPOHOB TIO DHEPreTHYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KT U KaJbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPHUIIATEIHHOCTS),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuonnueckoit cucreme (B MajblX TMEpPUOJAX H  TJIABHBIX
MOJATPYMIax) 1 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMeHue KiraccupuIupoBaTh:
7.1 XUMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINN
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTh W CTENCHb OKUCJICHHS XWMHUYECKUX DIJIEMEHTOB, 3apsijI
' HOHA
8.2 BUJ XUMHYECKONH CBS3M W THUN KPUCTAIUIMUECKOH CTPYKTYphl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kajaud, MarHuii,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIPOKCHIIBI
9.9 metaimoB |-llA rpynm, amromunus, menu (I), nunka, xeneza (Il u
' 1), okcunpr yrnepona (I u 1V), kpemuns (1V), azora u dhochopa (Il
u V), cepl (IV u VI), cepuucras, cepnas, azoTucras, a3oTHasd,
dbocdopHas, yrojibHasi, KpeMHHEBAsK KHCJIOTA U UX COJIH)
9.3 IPOrHO3MPOBaTh M  XapaKTepu30BaThb CBOMICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHMS PEaKLIUM, B

10 _
TOM YHUCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
03 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOMCTBAa M3YyYEHHBIX KJIacCOB
' (Tpymim) HEOpraHU4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM Tra30B
114 M0 YpaBHEHHUSM XHMHUECKHUX pEaKIUil U HaXOAUTh KOIUYECTBO
' BeIeCcTBa, 00BEM M MacCy pearceHTOB WIIH MPOTYKTOB PEaKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  To3HaHUA  (HaOIrOleHuE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) NIPH U3yYEHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; YyMeHUEe CchOpMyIHpoBaTh MpodieMy U
MPEJIOKUTH MYTH €€ PEeIICHUs
12 Oe3omacHoil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHHEM
npaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM KM3HU, TPAaBUIIaMH TTOBEICHUS B LENsIX cOepekeHus
123 3JI0pOBbSl U OKPYXKAIOWIEW NPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue nmpakTHuecKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE U OMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMH SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOIIME TPU3HAKU [TPOTEKAHUS XUMUUECKUX peaKLni

13.2

U3y4eHHe CIIOCOO0B pa3eieHus cMecel

13.3

NOJYy4eHHE KHUCIOPOAAa M M3Y4EHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

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

13.4

135

13.6

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHUE WHNKATOPOB (;1akmyca, METHIJIOpaHKa u
¢denondranenna) i ONpeneNieHUs XapakTepa cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

HCCIICIOBAHNE ¢ OIIMCAaHHE CBOMCTB HCOPraHnM4CCKUXx BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC BSaHMOHeﬁCTBHH KHCJIOT C MCTaJlllaMU,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA )51 HCPACTBOPUMBIMU
OCHOBAaHUAMH, COJEIMH; IIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro McCETajlyla JpyruMm M3  pacCTBOpa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUAOB AJIIOMUHUA U

OUHKa

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOLIM ALY, «BakHelmmme HEMETaIbl U HUX COCOAUHCHUA,

«Baxkneiiie MeTalIbl U UX COSANHECHUS

XUMHUYECKHE  DKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJOPUI-, OpOMHUI-,
wonua-, cynbdar-, d¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATUOHBI AMMOHUS, MarHusi, KaJabIlHs, aTFOMHHHUS,

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

14

VYmMmenue:

141

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

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBAThH CBSI3U MEXKIY PEabHO HAOIIOJACMBIMU XUMHYECKUMHU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3Usl BEILIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 [lepBoHavYa/IbHBIE XUMUYECKUE MTOHATHUS
11 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJbl. XHMHYECKHE 3JIeMEHThl. CHMBOJIBI XHUMHUYECKUX
' 31eMeHTOB. [IpocThie U ciioKHbIE BEILIECTBA.
13 Xumuyeckas popmyna. BaleHTHOCTE aTOMOB XMMHUYECKUX AlIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHoOcUTEIbHAsh AaTOMHas Macca.
14 OtHocuTenbHas MOJIEKYJIApHasg Macca. MaccoBast 10J1s1 XUMHYECKOTO 3JIEMEHTa
B COCJIMHEHUU
L5 KomuuectBo BemectBa. Moinb. Mousipuas macca. MousipHbiii 00bEM Ta30B.
' B3auMocCBA3b KOJIMYECTBA, MACCHI U YKCIIa CTPYKTYPHBIX €IMHHUIL BEILIECTBA
16 Pu3nyecKkue U XUMHUYECKUE SBJICHUSA. XMMHUYECKas PEaklUHs U €€ NPU3HAKH.
' 3aKOH COXpaHEHMsI MAcChl BEIECTB. XMMHYECKUE YPaBHEHNUS
5 [Tepuognueckuit 3akoH u Ileprogudeckas cucTemMa XUMHUYECKHX DIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XUMUYECKHUX 3J1eMeHTOB J[.11.
2.1 MenneneeBa. Ilepuoas!l u rpynnbsl. @U3NYECKUN CMBICI MOPSIAKOBOIO HOMEpA,
HOMEPOB MEepHO/ia U TPYMIIBI JIEMEHTa
Crtpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTponbl. CTpoeHHe
2.2 AIIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB
ITepuoanueckoit cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHMHM CBOWMCTB XMMHYECKHX DJIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kajius, Kajblug (paguyca aTOMOB, 3JIEKTPOOTPUIATEIbHOCTH,
2.3 METAJIMYECKUX W  HEMETAJUIMUYEeCKUX CBOMCTB) M WX COEJUHEHHH B
COOTBETCTBUU C TIOJOKEHUEM 3JIeMEeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CrtpoeHue BemecTBa
Xumnueckass cBsi3b. KoBasneHTHass (HOJsipHass W HENOJSIpHAsl)  CBS3b.
3.1 OJIEKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  MoHHas  CBs3b.

Meranauueckas cBSI3b




3.2

Tunel KpUCTAJUIMUECKUX PEIIETOK (aTOMHAs, MOHHAs, METaInyecKas),
3aBHCHMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJNIMYECKOW PEHIETKH U BHJA

XAMHUYECKON CBA3U

4.1

4.2

Baxuelmme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel u ux

COCAMHCHUS. MeTtamisl 1 uX COCAUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEepHBIC) u
HecosieoOpa3yromye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKae ¢  OECKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IMPOCTBIX  BCHICCTB-HECMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cephl, a30Ta, hocdopa, yriiepona, KpeMHUS

4.3

4.4

duznyueckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiusd, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTalJIOB

dusznyeckue U XUMHUUYECKHE CBOMCTBA BOJOPOJHBIX COE€IMHEHUI HEMETAIIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemetaiwioB: cepel (IV, VI),
asora(ll, 1V, V), docdopa(lll, V), yriepona(ll, 1V), xpemuus(1V). TTonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamwioB IA-IIA rpynn, munka, mequ(ll) u

xenesa(ll, 111). [Toay4enne OKCHI0B METAILIOB

XUMHUECKUE CBOMCTBA OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  alIOMUHUS, JKene3za, UuHKa). [lomyuenue ocHoBaHuil U
aM(OTEPHBIX THIPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CcepHOU, a30THOU, (hochopHOU, KpeMHUEBOH, yromapbHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

[Tonyuyenue kucior
OO6ume xumMuyeckre cBoiicTBa cpeanux coneil. [lomyuenue comneit

[Momydenue, coOupaHue, pacrio3HaBaHWE BOJOPOAA, KHCIOPOAa, aMMHAaKa,

YIJIEKHUCIIOTO Ta3a B JIabopaTopuu
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[Tomyyenue aMMmmaka, CEpHON W a30THOW KWCJIOT B MPOMBIIIICHHOCTH. OO01me

CIIOCOOBI TIOTYYEHUS METAIIIOB




4.12

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMUYecKuX peakuuid Mo pa3InyHbIM IMPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ hexT XUMHUYECKON peakIiy, TePMOXHUMUYECKHE YpaBHEHUS. DK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMHUECKUE YPAaBHEHMUSI
OKUCINUTEIBHOBOCCTAHOBUTENbHbIE peakiui. OKUCIUTEIN U BOCCTaHOBUTEIH.
[Ipomieccb  OKkuCieHHUST ©W  BOCCTAHOBIIGHHS.  OJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON peakiuu

Teopust AMeKTpOTUTHYECKON nuccoruanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
HE3JIeKTPoIuThl. CHIIbHBIE U Ci1a0ble 3JeKTPoauThl. CTeNneHb AUCCouuau
Peakiun MoHHOro obMeHa. YCIOBHS NMPOTEKAHUS PEaKUUd HOHHOTO OOMEHa,

IIOJIHBIE Y COKPAIIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeJIOBeKa. be3omacHoe
UCMOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ nmoMoump IMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeH cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeAOTBPALICHUS
[Ipenenvnas nonmyctumass koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pELICHUH HKOJOTMYeCKHX TNpolieM. VYcCuieHue MapHUKOBOro sddexTa,

pa3pyiieHrue 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COEAUHEHHH B
ObITYy, MeIWILIMHE, TMPOMBIIIEHHOCTH M CeJIbCKOM Xo3siicTBe. [Ipumenenue
METAJUIOB M CIUIaBOB (CTallb, YYI'yH, IIOPAIOMHUHMHA, OpoH3a) B OBITY HU
MIPOMBIIIIEHHOCTH UX coeAnHeHul. [oHsTHe 0 KOppOo3un METalJIOB, OCHOBHBIE

CIIOCOOBI 3alUTHI KX OT KOPPO3UU

[IpupogHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPHUPOIHBIA Tra3, He(PTH),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY W MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbHbIE MOHATHSA 00 OPraHWYECKHX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, STaHOJ, TNIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEIECTBAX: KUPAX, O€IKaX, YrieBoaax — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnrl:

7.1 1o (opMyaaM XMMUYECKHX COSAMHEHUH
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKUM yPaBHEHUSAM




Ilpunosxcenue
OueHouHble MaTepuaJbl 8 Ki1acce
KonTpoabHasi padora
Bapuanr 1.
1. BeiOepute qBa yTBEpKICHHUS, B KOTOPBIX TOBOPUTCS O (hocope Kak 0 MPOCTOM BEILIECTBE.
1) B opraam3me genoBeka gochop aydrine yCBaUBAETCS BMECTE C KaJIbI[UEM.
2) ®ocdop ymenu mojaydarh emé apabcKkue aTXUMHKH.
3) ®ochop comepKUTCS B TKAHSIX )KUBBIX OPTaHU3MOB.
4) B npupoze B cB060JHOM cocTosiHUU (Hocop HE BCTpeuaeTcs U3-3a BHICOKONH XUMUYECKOM
AKTUBHOCTH.
5) ®ochop conepKUTCs B HYKICMHOBBIX KUCIOTaX.
3anumuTe HoMepa BEIOPAHHBIX OTBETOB.
2. Ha pucynke u3o0pakeHa MoJIeIb CTPOCHUS Apa aTOMa HEKOTOPOT0 XMMHUECKOT0 AJIEMEHTA.

@ — NPOTOHB!
O — HEHTPOHLI

3anuiuTe B Tabnuiy HoMep nepuoja (X), B KOTOPOM JaHHBIA XUMUYECKUH 3JIEMEHT
pacmionokeH B [lepuonnyeckoit cucreme .M. MenneneeBa, u Benuuuny 3apsija sapa (Y) ero
aToma.

X Y

3. Pacmionoxxure XuMuIecKue 3J1eMeHThl — 1) Maruuii 2) KpeMHwuid 3) allfOMUHHUHA B TIOPSIKE
YBEJIMYEHHUS X aTOMHOTO pajuyca. 3aluIInTe YKa3aHHbIe HOMEpPa JIIEMEHTOB B
COOTBETCTBYIOIIEM ITOPSIJIKE.

4. YcTaHOBHUTE COOTBETCTBHE MEXY (DOPMYIION COEAMHEHUS U CTETIEHBIO0 OKUCIICHHUS Kele3a B
ATOM COEJMHEHUHU: K KaXXI0U MO3UIINH, 0003HAYEHHOU OYKBOH, OI0EPUTE COOTBETCTBYIOIILYIO
MO3UINI0, 0003HAUYECHHYIO ITHU(POI.

OOPMVIJIA COEJUHEHUA BAJIEHTHOCTbG JKEJIE3A
A) FeCOs 1) IV
B) Fe(NO3)2 2) 1
B) Fez0s 3) 111
4) VI

3anumure B Ta0IUIy BEIOpaHHBIE IIU(PBI I0]] COOTBETCTBYIOLIMMHU OYKBaMHU.

A b B

5. U3 mpensosxkeHHOT0 nepevHs BEIOEpUTE JBa BEIECTBA C KOBAJIGHTHOM MOJIAPHOM CBS3BIO.
1) NHz3 3) Li:O 5) P203

2) Clz 4) MgBr

3anumure HoMepa BHIOpAaHHBIX OTBETOB.

6. Kakue nBa yTBEpI>KACHUS BEPHBI TSI XapaKTEPUCTUKH KaK KPEMHHS, TaK U KACIOpoaa?
1) Ha BHEIIHEM 3HEPreTUUECKOM YPOBHE B aTOME HaXOJUTCH JIBa JIEKTPOHA.

2) CooTBeTCTBYIOLIEE MPOCTOE BEIIECTBO SIBIISIETCS HEMETAIIIOM.

3) 3HaueHue ANEKTPOOTPUIIATEIBHOCTH OOJIbIIIE, YEM Y MarHusl.

4) B coeMHEHUSAX 3JIEMEHT MPOSIBIISIET TOJIBKO MOJIOKUTEIbHYIO CTETIEHb OKUCIICHHUS.

5) DAEKTPOHBI B aTOME PACIOJIO0KEHBI HA TPEX SHEPIeTUUECKUX YPOBHSIX.

3anuiuTe HOMEpa BHIOPAHHBIX OTBETOB.

7. VI3 mpeisioxKEeHHOTO TEePEYHsI BELIECTB BEIOEPUTE COJIb U OCHOBAHHUE.

1) NH4sNOs 3) Ba(OH): 5) HF

2) AI(OH)3 4) K20

3anuiuTe B MOJIe OTBETA CHaYaja HOMEP CPEAHEHN COJH, a 3aTEM HOMEDP OCHOBAHUS.

8. Kakue /1Ba 3 mepeunciieHHBIX BEIIECTB BCTYNAIOT B PEAKIIMIO C OKCUIOM KalbLius?

1) H20 2) O 3) KOH



4) NazSOq4 5) Al203

3anumuTe HoMepa BEIOPAHHBIX OTBETOB.

9. YcraHOBHTE COOTBETCTBHE MEXKIY CXEMOW MpoIiecca, MPOUCXOASIIETO B OKUCIUTEIILHO-
BOCCTAaHOBUTEJILHOM PEAaKIIMU, U HA3BaHUEM HTOTO MpoLiecca: K KaKI0H MO3uIuH, 0003HaUeHHOH
OyKBOH, MOJIOEPUTE COOTBETCTBYIONIYIO MTO3UIINIO, 0003HAYECHHYIO ITU(POi.

CXEMA TTIPOLIECCA HA3BAHUME ITPOLUECCA
A)N™ — N* 1) oxucenue

B) AlI° — AI*3 2) BOCCTaHOBJIEHHE

B)C 4 — C*

3anummre B Ta0JIUIy BEIOpaHHBIC IIU(PHI IO]T COOTBETCTBYIOIIMMU OYKBaMHU.

A b B

10. 13 nepeuncieHHbIX Cy>KICHUN O YUCTBIX BEIIECTBAX, CMECSIX M METOJaX MX Pa3/IeIeHuUs
BbIOEpUTE BepHOE(-bI€) CykaAeHUE(-51).
1) JucTumisius sSBIsSeTCs METO0M pa3/IeiIeHUsI HEOHOPOIHON CMECH.
2) Cmech MOPCKOM BOJIBI I METIKOTO TPaBUSl MOYKHO Pa3JesiuTh (GUIBTPOBAHUEM.
3) BuHorpanHblil COK SIBJISIETCSI CMECHIO.
4) KononesHas Bozaa nocie GuiabTpOBaHUS SIBISIETCS YHCTHIM BEIIECTBOM.
3anuiuuTe B 10J1€ OTBETa HOMEP(a) BEPHOTO(-bIX) CYXACHUSI(-11).
11. Oprodocdar amomunus (hochat amomunus, AIPOs) — 310 antoMuHEEBas COJIb
opTo(hocOpHOIl KHCIOTHL. DTa COJb HAIIUIA IUPOKOE TPUMEHEHHE B MEIUIIUHE — IIPH CO3TaHUHU
IpernapaToB Jyis JIeueHus 3a001eBaHui kenyka. JlekapcTBeHHbIE cpe/icTBa Ha OCHOBE (ocdara
AIIOMUHUS HEUTPAJIU3YIOT COJIIHYIO KUCJIOTY B COCTABE KEIYA0YHOIO COKa U OCIA0ISIIOT
00JIeBBIC OIIYIICHUS.
Borurcnute MaccoByro 00 (B MPOIICHTAX ) ATFOMUHUS B opTodocdare amoMuHNS. 3aMAIITUTE
YHCIIO C TOYHOCTBIO JI0 LIETIBIX.
12. Omun naketwk npenapara Gocdamrorens conepxur 3,2 T oprodocdara amroMuHuS. 3a
BpeMsl JISUSHHsI YEIOBEK MPUHSUT JEBATH TaKeTUKOB Mpemnapara Pocdamtorens. Beraucnute
Maccy (B TpaMMmax) aJllOMUHUS, KOTOPBIHM MOCTYNWII IPH 3TOM B OPTaHU3M YeJIOBeKa. 3alulInTe
YHCIIO C TOYHOCTBIO JI0 LIETIBIX.
13. Mcrionb3yst METO AIIEKTPOHHOTO OajaHca, paccTaBbTe KOA(PGHUIMEHTH B YPaBHEHUH
peakIuu, cxema KOTopoi
H2SO4 + Zn — ZnSO4 + S + H20
Onpenenure OKUCIUTEIL U BOCCTAHOBUTEID.
14. Jlana cxema ipeBpaIieHHi:
Si — SiO2 — NazSiOsz — H2SiO3
Hanummure ypaBHeHUs peakiyii, ¢ TOMOIIbIO KOTOPBIX MOKHO OCYIIIECTBUTH YKa3aHHBIE
IpeBpalleHHs, PacCTaBbTe KO3(PPUIIMEHTHI, ONpeIeIUTe TUIl PEAKIINH.
15. PaccumraiiTe Maccy TUAPOKCHIA HATPUsI, HEOOXOAUMYIO JIJIsl TIOJIHOM HeWTpanu3anuu 245 T
pacTBopa ¢ MaccoBOM foJell cepHOM kKucaoThl 20%. B oTBeTe 3anummre ypaBHEHUE pEaKIUH, O
KOTOpOU UAET peub B YCIIOBUU 3aJ]aui, U PUBEUTE BCE HEOOXOIMMBbIE BHIYUCICHUS
(YKa3pIBaiiTe eIMHULBI H3MEPEHHSI HCKOMBIX (PU3NYECKUX BETUUMH).

Bapmuanr 2.
1. Bribepure aBa yTBep:KJI€HHs, B KOTOPHIX TOBOPUTCA 00 a30Te KaK O XMMUYECKOM 3JIEMEHTE.
1) B3pbiBuathie BeliecTBa coaepKaT a3or.
2) Bo3ayx conepxut 78% a3ora 1o o0bémy.
3) A30T nony4aroT QppakIMOHHONW NEPETOHKOM KUAKOTO BO3AyXa.
4) A30T BXOJUT B COCTaB OEJIKOB.
5) A30T HUCTIONB3YIOT B MEIUIIMHE.
3anummre HoMepa BHIOPAaHHBIX OTBETOB.
2. Ha npuBenéHHOM pHCYHKE N300pa)keHa MOJENb aTOMa XMMHUECKOT0 3JIEMEHTA.



3anuiuTe B Tabnuiy HoMep rpynnsl (X), B KOTOpO#l TaHHBIM XMMUYECKUNA IEMEHT
pacnosioxeH B [lepunonnueckoii cucreme JI.1. MenneneeBa, u Bennuuny 3apsijaa sapa (Y) atoma
ATOTr0 XUMHYECKOT0 3neMeHTa. ([ 3amucu oTBeTa uctonb3yiiTe apadckue nudpol.)

X Y

3. Pacmionoxxure XuMHUECKUE 31eMEHTHI 1) KpeMHUit 2) yriepos 3) MarHuii B MOpsIKe YCHIICHUS
HEMETaNINYECKUX CBOMCTB 00pa3yeMbIX MU MPOCTHIX BELIECTB. 3allUIINTE HOMEpa 3JIEMEHTOB
B COOTBETCTBYIOILIEM HIOPSIKE.

4. YcTaHOBUTE COOTBETCTBHE MEXTY (POPMYJIONH COEAMHEHUS U CTENEHBIO OKUCICHHSI KDEMHHUS B
ATOM COEIMHEHHH: K KaXKI0H MO3UINH, 0003HAYEHHOW OYKBOH, MOI0EPUTE COOTBETCTBYIOIIYIO
MO3UIUI0, 0003HAUYECHHYIO [T POIL.

OOPMVIJIA COEJUHEHUA CTEITEHb OKHUCJIEHUA KPEMHUA
A) MgSiOs 1)-3
B) SiCls 2)-4
B) Mg@>Si 3) +2
4) +4

3anumure B TaOIUIy BBIOpaHHBIE LIU(PHI 0] COOTBETCTBYIOLIMMU OYKBaMHU.

5. W3 mpeniokeHHoro rnepeyHs BbIOEpUTE 1Ba BELIECTBA, COJIEPKALIE HOHHYIO CBSI3b.
1) okcup cepoi(1V)

2) 6pomua Kanus

3) okcuI HATPUS

4) cepoBOIOPOT

5) xnopua pocdopa(lll)

3anuiuTe HOMEpa BHIOPAHHBIX OTBETOB.

6. Kakue /1Ba yTBep>KA€HUS BEPHBI U1 XapaKTEPUCTUKU KaK yriiepoja, Tak U KpeMHHUs?
1) Ha BHemHeM 3HepreTHUecKOM YPOBHE B aTOME HaXOJIUTCS YEThIPE 3JIEKTPOHA.

2) CooTBETCTBYIOILEE MMPOCTOE BEIIECTBO SBISACTCS METAJUIOM.

3) B coenquHeHUAX MPOSBISAET TOIBKO MOJTOKUTEIBHYIO CTEIIEHb OKUCIIECHNUS.

4) 3Ha4yeHune >IEKTPOOTPULIATEILHOCTH OOJIbIIE, YEM Y KHUCIOPO/a.

5) Xumuueckuii aneMeHT o0pa3yeT BbIcIni okcua coctasa D02.

3anumure HoMepa BHIOpAaHHBIX OTBETOB.

7. VI3 mpeyio)KeHHOTOo MepeyHs BEIIECTB BHIOEPUTE /IBa OCHOBHBIX OKCHUJIA.

1) ZnO 3) Al2O3 5) N2O

2) Mgo 4) Li.O

3anumure HoMepa BHIOPAaHHBIX OTBETOB.

8. Kakue /1Ba 13 mepevncIICHHBIX BEIIECTB BCTYMAIOT B peakiuio ¢ okcuaom cepbi(V1)?
1) H20 3) Ba(OH): 5) O2

2) CO2 4) NaNOs

3anumure HoMepa BHIOPAaHHBIX OTBETOB.

9. YcraHOBHTE COOTBETCTBHE MEKIY CXEMOW MpoIiecca, MPOUCXOASIIETO B OKUCIUTEEHO-
BOCCTaHOBUTEJILHOM PEeaKIMu, U Ha3BaHUEM HTOTO Mpoliecca: K KaKI0H Mo3uuH, 0003HaueHHOH
OyKBOM, MOIOEPUTE COOTBETCTBYIOIIYIO MTO3UIINIO, 0003HAYECHHYIO ITU(POi.

CXEMA TTIPOLIECCA HA3BAHUWE ITPOLHECCA
A)CI® - Clt 1) okucnenue

B) Mn** — Mn*2 2) BOCCTAHOBJICHHE

B) PO — P*S

3anummre B Ta0IUIy BRIOpaHHBIE IIU(PHI O] COOTBETCTBYIOIIMMU OYKBaMHU.

A b B




10. U3 nepeunciaeHHbIX CYKIEHUHN O YMCTHIX BEHIECTBAX, CMECSIX U METOJaX UX pa3JesieHus
BbIOEpUTE BEpHOE(-bI€) CYXKACHUE(-51).

1) O4uCcTUTH PEYHYIO BOLY OT MIPUMECH IIIMHBI MOYKHO C TOMOIIbIO OTCTaUBAaHUS U
(buIbTpOBAHMSL.

2) Cranb sBIsIeTCS YUCTHIM BEIIECTBOM.

3) PacTtBOp caxapa B BoJi€ SIBJISIETCSI OAHOPOJHON CMECHIO.

4) [1ns pa3aeneHus CMECH MAIIMHHOTO Macja U BOAbI MOKHO HUCIIOJIb30BATh JEIUTEIbHYIO
BOPOHKY. 3alIUIIUTE B TI0JIe OTBETa HOMEpP(a) BEPHOTO(-bIX) CYKACHUSI(-1).

11. Kanuesas cenutpa (autpat kanus, KNO3) — miupoko UCIonbp3yeMoe KaaHiHOE U a30THOE
ynoopenue. Beruncnure MaccoByro J0J1t0 (B MPOIEHTAX ) KIS B HUTPATE KaJlusl. 3alUIIUTE
YHCJIO C TOYHOCTBIO 10 JAECATHIX.

12. Ilpu noaxopMKax HBETOYHBIX KyJAbTYp B ouBY BHOCAT 10 r kanus Ha 1 M2, Beraucnure
Maccy (B KUJIOrpaMMax) KaJMeBOM CeUTpPbI, KOTOPYIO HaJ10 BHECTH B MIOYBY Ha y4acTKe
momaasio 100 M2, 3anuimmTe 4YuciIo ¢ TOYHOCTBIO 0 JECATHIX.

13. Ucnonb3ys MeTOJ1 3IEKTPOHHOTO OanaHca, paccTaBbTe KOA((UIIMEHTHI B ypaBHEHUU
peakiuu, cxema KOTOpou

FeO + HNO3 — Fe(NO3)3 + NO2+ H2O

Onpenenute OKUCIUTENh U BOCCTAHOBUTEITD.

14, Jlana cxema peBpaICHHN:

BaO — BaCl, — BaCO3 — CO

Hanummure MonekynsapHble ypaBHEHUS PEaKIiii, ¢ TOMOIIbIO KOTOPBIX MOXKHO OCYIIECTBUTH
yKa3aHHbIE MpeBparieHus. /jis Broporo npeBpamieHusi COCTaBbTe COKPAIEHHOE HOHHOE
ypaBHEHUE PEAKIIH.

15. Oxcun meau(ll) maccoit 32 r MoxeT npopearupoBath ¢ 146 r pacTBOpa COISTHON KUCIOTHI.
Omnpenenute MacCOBYIO JTOJIFO KHCIOTHI B pacTBOpe. B oTBeTe 3anuimTe ypaBHEHHUE PEaKIiu, O
KOTOPOH HIET peub B YCIIOBUH 3a]1a4H, M IPUBEIUTE BCE HEOOXOAMMBIC BEIUMCIICHUS
(Yka3bIBaliTe €AMHUIIBI U3MEPEHUSI UCKOMBIX (PU3UYECKUX BEITUYHH).

Oteethl.
Bapwuasnr 1.
1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15
24 |23 231 |223 |15 |23 |13 |15 |211 |23 |22 |6 40
Bapuanrt 2.
1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15
14 146 [312 [ 442 |23 |15 |24 |13 [221 | 134 | 38626 20
Ipunoscenue
OueHo4yHble MaTepuasbl 9 Kiacc
KonTtpoabsnas padora
Bapmuanr 1.

1. Bribepute aBa yTBepKI€HUs, B KOTOPBIX TOBOPUTCS O (pocdope Kak 0 XUMHUUECKOM HJIEMEHTE.
1) B npupone B cBoO6oaHOM cocTosiHUH Qochop HEe BCTpeyaeTcst U3-3a BBICOKON XUMUYECKOU
AKTUBHOCTH.

2) ®ocdop ymenu moaydarh e apabCcKkue aTXUMHUKH.

3) Bensrii pochop nmeeT MOJEKYIAPHYIO KPUCTAIUTMYECKYIO PELIETKY.

4) ®ochop comepKUTCs B TKAHSIX KUBBIX OPTaHU3MOB.

5) IIpu pusnueckux Harpys3kax Bo3pacTaeT MOTpeOHOCTH YenoBeka B (hochope.

3anuiuTe HOMEpa BEIOPAaHHBIX OTBETOB.

2. Ha npuBeI€HHOM pUCYHKE H300pa)keHa MOJIeNIb aTOMa XUMHUYECKOTO AJIEMEHTA.

)

e e *



3anummuTe B Tabmuiry Homep neprosa (X) u Homep rpynisl (Y), B KOTOPOW JaHHBIN
XUMHUUYECKHM 371eMeHT pacnionoxeH B [lepuonuueckoii cucteme .M. Menneneesa. (s 3anucu
OTBETA UCHOJIb3YUTE apaOCKue UQPHI.)

X Y

3. Pacnonoxxure XMMHUYECKUE HIIEMEHTHI —

1) ¢rop 2) non 3) OpoM B MOpsAKE YBEJIWYCHUS UX ATOMHOTO Pajyca.

3anumuTe yka3aHHbIE HOMEpa JIEMEHTOB B COOTBETCTBYIOIIEM TOPS/IKE.

4. YcTaHOBHTE COOTBETCTBHE MEXY (DOPMYJION BEIIECTBA U CTEIIEHBIO OKHUCIICHUs OpoMa B
JTAHHOM BEIECTBE: K KaX10W MO3UIMH, 0003HaYeHHOW OYKBOH, TOJOEPUTE COOTBETCTBYIOLIYIO
MO3UINI0, 0003HAYCHHYIO IIHU(PPOI.

®OPMVIJIA BEILIECTBA CTEIIEHb OKMCJIEH S BPOMA
A) KBrO4 1)-1
b) NH4Br 2)+1
B) HBrO 3) +3
4) +7

3anummre B Ta0JIUIy BEIOpaHHBIC IIU(PHI TO]T COOTBETCTBYIOIIMMHU OYKBaMHU.
A |b |B

5. 13 npeasiokeHHOro nepeyHs BeIOEpUTE JBa BELIECTBA C KOBAJEHTHOW HEMOJISPHON CBSI3BIO.
1) Br; 2) PCl3 3) Fe 4) O 5) CCly
3anumure HoMepa BHIOpaHHBIX OTBETOB.

6. Kakue 1Ba yTBEp>KACHUS BEPHBI 11 XapaKTEPUCTUKH KaK yriiepoja, TaK ¥ KpeMHHs?

1) Ha BHemHeM ypoBHE B aTOME 3JIEMEHTa B OCHOBHOM COCTOSIHUM HaXOJUTCSI YEThIpe
AIIEKTPOHA.

2) DNeKTPOOTPHULIATENBHOCT MEHBIIIE 3JEKTPOOTPULIATETIBHOCTH ATFOMUHUS.

3) CreneHb OKHMCIEHUS B BBICILIEM OKCH/JIE paBHA +4.

4) 'mapoxcu sreMeHTa NposiBiisieT aM(pOTepHbIE CBOIMCTBA.

5) CoennHeHNs 3TUX JIEMEHTOB CYIIECTBYIOT TOJIBKO B CTETIEHAX OKHCIEHUsS +2 U +4.
3anumure HoMepa BHIOpAaHHBIX OTBETOB.

7. VI3 mpeiyio’)KeHHOT o MEepPEeyHs BEUIECTB BhIOEpPUTE OCHOBHBIN OKCU U aM(OTEPHBII
TUAPOKCU,.

1) Al(OH)3 2) Ca(OH): 3) CO 4) MgO 5) N20O3

3anumuTe B 10Jie OTBETa CHayanaa HOMep OCHOBHOTI'O OKCHJIA, a 3aTeM HoMep aM(OTEPHOTO
TUIPOKCHUIA.

8. Kakue /1Ba 13 epeunciieHHbIX BELIECTB BCTYNAIOT B PEAKIIHIO C a30TOM?

1) H20 2) Li 3) NaCl 4) O 5) CaCOs

3anumure HoMepa BHIOPAaHHBIX OTBETOB.

9. YcTaHOBHTE COOTBETCTBHE MEKIY pPearupyronMMH BEIIECTBAMH U TIPOITYKTOM(-aMH1) HX
B3aMMOJICHCTBHS: K KaXI0H MO3HUIMK, 0003HAYEHHOI OYKBOI, MOA0EpUTE COOTBETCTBYIOIIYIO
MO3UIINIO, 0003HAYEHHYIO T (POii.

PEATUPYIOIIUE BELECTBA MTPOJTYKT(bI) B3AUMOJIEVICTBUS
A) Naz0 u H,0 1) NaOH

B) Na u H.0 2) NazS04 u H20

B) NaOH u H2S04 3) NaOH u H,

4) Na;SOs u H»

5) Na2SOs3 u H2.0
3anuumuTe B TabIUILy BHIOpaHHbIE IU(PHI IO/l COOTBETCTBYIOMIMMH OYKBAMMU.
A |b |B




10. YcTaHoBHTE COOTBETCTBUE MEKY BEILIECTBOM U peareHTaMHu, ¢ KaXXJIbIM U3 KOTOPHIX OHO
MOYKET BCTYIATh B PEAKIIHIO: K KaKJON MO3UIIUH, 0003HaUCHHOMN OyKBOH, moadepute
COOTBETCTBYIOIYIO O3UINIO, 0003HAYEHHYIO LIHU(PPOI.

BEIIECTBO PEATEHTDBI

A)C 1) KOH, Ca0

B) CO; 2) CO2, H2S

B) NaOH 3) HNO3z, Ca(OH)2
4) Oz, Fe203

3anuiuTe B Ta0IMIlY BRIOpaHHbBIE HUQPHI 110 COOTBETCTBYIOIIUMH OyKBaMU
A |b B

11. U3 npeanokeHHOTo MepevHs BHIOEPUTE JIBE Maphbl BEIIECTB, MEXIY KOTOPHIMU IPOTEKAET
peaxius oOMeHa.

1) amroMuHMI 1 HUTpAT cepedpa

2) oxcun cepsi(1V) u okcua KanbIus

3) TUAPOKCH]T IIMHKA U CepHAasi KUCIOTa

4) XJOpuU[I Kalusl U HUTpAT cepedpa

5) KanbIMii U CoNsiHAsE KUCIOTa

3anuiuTe HOMEpa BHIOPAHHBIX OTBETOB.

12. YcTaHoBHTE COOTBETCTBUE MEKIY JBYMsI BEIIECTBAMU U MPU3HAKOM MPOTEKAIOIIEH MEXKTY
HUMU PEaKIMH: K KaXK]IOW IMO3UIIMH, 0003HAUYCHHOU OYKBOM, TOI0EPUTE COOTBETCTBYIOIIYIO
MO3UIUI0, 0003HAUYECHHYIO IIU(POIL.

PEATMPYIOIIIME BEILIECTBA ITPU3HAK PEAKIIN

A) Cu u HNOg3 (koH11.) 1) oOpazoBanue 6e0T0 OCaIKa
b) Ca(HCOz3)2 u HCI (p-p) 2) obpa3oBaHue roy0ooro ocajaka
B) Ba(NO3)2 u CuSOs4 3) BBIACTICHHE OYpOTO ra3a

4) BbIieNIeHNE OECI[BETHOTO ra3a

3anuuuTe B Ta0NMILY BRIOpaHHbBIE HU(PHI 10 COOTBETCTBYIOUIMMH OYKBaMHU.
A |b |B

13. V3 mpeasios)KeHHOTO TIepeyHs BEIECTB BEIOEPHTE JIBA CHIIBHBIX DJICKTPOJIUTA.

1) NO2 2) H2S 3) HNO3 4) KOH 5) K20

3anuiuTe HOMEpa BHIOPAHHBIX OTBETOB.

14. BeibepuTe 1Ba HCXOJHBIX BEIIECTBA, B3AUMOACHCTBUIO KOTOPBIX COOTBETCTBYET
COKpamEéHHoe HoHHOe ypaBHeHne peakimn Fe3* + 30H ~ = Fe(OH)3

1) FeCl, 2) Fe20s 3) Fe2(SO4)3 4) KOH 5) Ba(OH):
6) Mg(OH):

3anuiuTe HoMepa BEHIOPAHHBIX OTBETOB.

15. YcraHoBUTE COOTBETCTBHE MEXKY CXEMOU ITpoliecca, MPOUCXOIAIIETO B OKUCITUTETHHO-
BOCCTaHOBUTEJILHOM PEaKLIMu, U Ha3BaHUEM 3TOTO Mpoliecca: K KaKI0i Mo3uLuH, 0003HaUeHHOH
OyKBOM, MOIOEPUTE COOTBETCTBYIOIIYIO MTO3UIINIO, 0003HAYECHHYIO ITU(POi.

CXEMA TTIPOLIECCA HA3BAHUE ITPOIIECCA
A) Zn*? — zZn®

B) 2N*2 — N © 1) okucnenue

B) Cr*3 — Cr*® 2) BOCCTaHOBJIEHHE

3anumure B Ta0JIUIy BRIOpaHHBIE IIU(PHI IO]T COOTBETCTBYIOIIMMHU OYKBaMHU.
A |b |B

16. 13 mepeuncieHHbIX Cy>KACHUN 0 IpaBuiIax paboThl ¢ BEIIECTBAMH B 1a00paTOpUU U OBITY
BbIOEpUTE BepHOE(-bI€) CyxKaAeHUE(-51).



1) [Tonyuenne HeOOMBIIOTO 0OBEMA aMMHAKa U3 CMECH TBEP/IBIX BEIIECTB — HAIIATHIPS U
THJIPOKCUA KAJIBIIMS — MOKHO MTPOBOJAUTH 0€3 UCIIOIb30BaHUS BHITSDKHOTO HIKada.

2) s BblAETICHUS KPUCTAUIOB IOBAPEHHOM COJIM IIPU BBHITAPUBAHUN PACTBOPA UCIIOJIB3YIOT
Yaleyky JUisl BblIapUBaHUS.

3) [y mpoBeaeHus ONBITOB B Mpooupke 00bEMoM 10 M1 HaMBarOT 10 4—5 MJI pacTBOpa
KaXXJIOTO U3 JIByX peareHToB. 4) OnpbICKUBaHUE PACTEHUM OT BpeIUTEICH MPOBOIAT B
3alUTHBIX MepYATKAaX.

3anuiuuTe B 110J1€ OTBETa HOMEP(a) BEpHOro(-bIX) CykaeHUs(-11). V3 nepeuncieHHbIX CyKIeHUI
0 MpaBuiIax paboTHI C BELIECTBAMH U 000PYAOBaHUE

17. YcraHoBHUTE COOTBETCTBUE MEKIY JBYMsI BEIIECTBAMU U PEAKTUBOM, C IIOMOILbIO KOTOPOTO
MO>KHO Pa3fIMYMUTh ITH BEIIECTBA: K KAXKIOW MO3UIMH, 0003HaYeHHOU OYKBOM, og0epuTe
COOTBETCTBYIOIIYIO MO3UIHIO0, 0003HAUCHHYIO [T (PPOTA.

BEHIECTBA PEAKTUB

A) NH4Br u NaBr 1) NaOH

b) NaCl u KNOs 2) HCI

B) K2SO4 u Na;COs 3) Ba(NO3)2
4) AgNO3

3anummre B Ta0JIUIy BEIOpaHHBIEC IUQPHI MTOJT COOTBETCTBYIOUIMMH OYKBaMHU.
A |b B

18. ApceHonuput — MUHEpas U3 Kinacca cyib(uaoB coctaBa FEASS, Ciy>kKUT ChIpbEM 15t
HOJyYEHHUS MBIIIbSIKA.
Boruncnure maccey (B KuiiorpaMmax) apceHONUPUTA, KOTOPYIO HEOOXOUMO B3STh AJIs
nostydeHus 230 KT MpllIbsKa. 3alUIIATE YACIO ¢ TOYHOCTBIO JIO LENbIX.
19. BeruucnuTe MacCOBYIO JIOJIO (B MPOLIEHTAX ) MBIIIBSIKA B APCEHOMUPHUTE. 3AMUIIUTE YUCIIO C
TOYHOCTBIO JI0 LIEJIBIX.
20. Micnonp3yst METOA AIEKTPOHHOTO OallaHca, paccTaBbTe KOA((UITMEHTH B ypaBHEHUN
peakuuu, cxema KoTopoin

HNO3 + Fe(OH)2 — Fe(NO3)s + NO + H20
Onpenenure OKUCIUTEIL U BOCCTAHOBUTEIb.
21. Jlana cxema nipesparienuii: Cu — X — Cu(OH)2 — CuCl;
Hanummre MonekysssipHble ypaBHEHHUS PEAKIUH, C TOMOLIBIO KOTOPBIX MOXKHO OCYILIECTBUTH
yKa3aHHbIE NpeBpalieHus. [l TpeTbell peakliuy COCTaBbTE COKPAILEHHOE HOHHOE YpaBHEHUE.
22. 284 r pacTBOpa cyibdara HaTpHs ¢ MacCOBOM Aoel pacTBopéHHOTO BemiectBa 10%
CMeIlaan ¢ U30bITKOM pacTBopa HUTpaTa Oapusi. Berarcnure Maccy BbllaBIero ocajaka. B
OTBETE 3alMUIINTE YPABHEHHUE PEAKIUH, O KOTOPOM UAET peub B YCIOBHUHM 3a/1a4M, U IPUBEANUTE
BCE HEOOXOMMbIE BBIUNCIIEHUS (YKa3bIBailiTe €MHUIBI U3BMEPEHHS HCKOMBIX (PU3MUECKHUX
BEJINYMH).
23. lan pacTBOp cynb(dara MHKA, a TAaKXKe HA0OP CIETYIONINX PEaKTUBOB: ME/lb, PACTBOPHI
XJIOpUAA JIUTUS, TUAPOKCHIa HaTpus, xnopuaa xene3a(lll), aurpara 6apus. 3anummure
MOJIEKYJISIpHBIE YPaBHEHHUSI IBYX PEAKIINI, KOTOPbIE XapaKTepU3YIOT XUMUYECKHE CBOMCTBA
cyibdara IIMHKa, ¥ YKQXKHUTE IPU3HAKU X MpoTeKaHus. Mcrnoab3yiTe TOJIbKO BEIIECTBA U3
MIPUBEIEHHOTO BBILIE MEPEUHS.
Bapuanr 2.
1. BeiOepute qBa yTBEPKI€HUS, B KOTOPBIX BBIEIECHHOE KUPHBIM HIPU(TOM CI0BO 0003HAYAET
IIPOCTOE BEILIECTBO.
1) Pe1OBI gpIIIIaT KMCJIOPOAOM, KOTOPHIH PACTBOPEH B BOJIE.
2) B xauecTBe pacTBOpUTEIS BOJAA UCIIOIB3YETCs Kak B OBITY, TaK M Ha MPOU3BO/ICTBE.
3) B coctaB MHOTHX Map)rOMEpHBIX U3/ICTUN BXOIUT IJIUIEPHH.
4) B cenbCKOM XO03s1iCTBE cepy NMPUMEHSIOT B Ka4eCTBE (PYHTULIUAA.
5) Jsist mpou3BoicTBa YAOOPEHUH UCTIOIB3YIOT AMMHAK.
2. Ha pucyHke n3o0paxeHa MOZEIb CTPOSHHUS AJpa aToMa HEKOTOPOT0 XUMHUECKOTO JIEMEHTA.



@ — NPOTOHbI
O — HENTPOHbI

3anuiuTe B Tabnuiy HoMep rpynnsl (X), B KOTOPO#l TaHHBIM XMMUYECKUNA IEMEHT
pacnosioxeH B [lepuonnueckoit cucreme J1.1. Mennaeneea, u obiiee 4ucio 1ekTpoHoB (Y) B
aToMe JJAaHHOTO 3eMenTa. ([l 3anmcu oTBeTa nucnomib3yite apabckue HuQpsl.)

X Y

3. Pactionoxxute XuMuUecKue 31eMeHTsl 1) Kanbimid 2) kanuii 3) Oepuiunit B IIOPSIKE
YBEJIMYEHUS PaJANyCOB UX aTOMOB. 3alIUIINTE HOMEPA 3JIEMEHTOB B COOTBETCTBYIOLLEM MOPSIKE.
4. YCcTaHOBHTE COOTBETCTBHE MEXY (DOPMYJION COSAMHEHUS U CTETIEHBIO OKHCIICHHUS XpOMa B
3TOM COEAMHEHHH: K KaXK10H Mo3uIK, 0003HaYeHHOM OyKBOH, 1010€pUTe COOTBETCTBYIOIIYIO
MO3UIUI0, 0003HAYCHHYIO ITHU(PPOH.

DOOPMVYIJIA COEJUHEHUSA CTEITEHb OKHCJIIEHUA XPOMA
A) NaCrO, 1) +6
B) CrO 2) +2
B) CrO3 3) +3
4) +4

3anuuTe B Ta0IHIlY BRIOpaHHbBIE UQPHI MTOJ] COOTBETCTBYIOLIUMH OyKBaMuU
A |Bb B

5. 13 npeanokeHHOro nepeyHs BHIOEpUTE JBa BEILECTBA, B KAKIOM U3 KOTOPBIX COAECPIKUTCS
KaK MOHHAs, TaK U KOBAJICHTHAS CBSI3b.

1) H2SO3 2) P20s 3) KOH 4) NH4Cl 5) HNOs
3anuiuTe HoOMepa BHIOPAaHHBIX OTBETOB

6. Kakue /1Ba yTBep KA€HUS BEPHBI JJIs1 XapaKTEPUCTUKU KaK KUCIOPO/a, TaK U cephl?

1) CooTBeTCTBYIOIIEE MTPOCTOE BEIIECTBO Ta3000pa3HO MPH OOBIYHBIX YCIOBHSX.

2) SIBnsieTcss HEMETaJIJIOM.

3) XuMUYeCKHii DIIEMEHT B COSIMHEHUSX C BOJOPOIOM TPOSIBIISIET OTPUIIATEIHHYIO CTETICHb
OKHCIICHHUS.

4) DneKTpOHbI B aTOME PACIOJIOKEHbI HAa HIECTH AIEKTPOHHBIX CIIOSIX.

5) Briciias BaneHTHOCTB 3TOTO 3yieMeHTa paBHa |l

3anuiuTe HOMEpa BHIOPAHHBIX OTBETOB.

7. VI3 peisioxeHHOT 0 MepEeYHsl BELIECTB BbIOEPUTE KUCIOTHBIM OKCHJT 1 OCHOBHBIN OKCHUJIL.
1) MgO 2) Al203 3) P20s 4) CO 5) ZnO
3anumure B 10Jie OTBETa CHavaaa HOMEp KMCIOTHOIO OKCHJIA, a 3aTeM HOMEP OCHOBHOTO
OKCH/IA.

8. 3 npeanoxkeHHOro nepeyHs BIOepHUTE JBa BELIECTBA, KOTOPBIE HE PEarupyroT ¢ OKCUIOM
kpemuusi(1V).

1) H2S 2) Mgo 3) CaCl; 4) K2COs 5) NaOH
3anummTe HoMepa BHIOPAHHBIX OTBETOB.

9. YcraHOBUTE COOTBETCTBHE MEXKIY pPEearupyroUMMH BEIIECTBAMH U POIYyKTaMU UX
B3aUMOJICHCTBUS: K KaXI0W MO3UIIMH, 0003HAYCHHOU OyKBOH, MOIOEPUTE COOTBETCTBYIOIIYIO
MO3UINI0, 0003HAUYECHHYIO I POI.

PEATVIPYIOILIME BEIIECTBA MTPOIYKTHI B3AUMOJIENCTBHUS
A) HoS04 (paz6.) u FeO 1) Fe2(SO4)3 1 H20

B) H2SO4 (pa36.) u Fe(OH)s 2) FeSO4 1 H,0

B) K2SOs u HCI 3) KCI, SOs u H20

4) KCI, SOz u H,0
5) Fe2(SO4)3 1 Ho



3anummuTe B TaOIUIly BRIOpaHHBIE IUGPHI IO COOTBETCTBYIOIUMH OYKBaMHU
A |b |B

10. YcTaHoBHTE COOTBETCTBUE MEKY BEIIECTBOM U PeareHTaMu, ¢ KaXXJIbIM U3 KOTOPHIX OHO
MOYKET BCTYIATh B PEAKINIO: K KaKJON MO3UIUH, 0003HaUCHHOH OyKBOH, moadepute
COOTBETCTBYIOILYIO O3UIMIO, 0003HAYEHHYIO LIU(PPOH.

BEIIECTBO PEATEHTBI

A) KHCIOPOX 1) NaOH (p-p), MgCl2 (p-p)
b) ammuak 2) SO, CH4

B) cynedar meau(ll) 3) Zn, Ba(NOs)2 (p-p)

4) HCI (p-p), HNOs (p-p)
3anuuuTe B Ta0NMIY BRIOpaHHbBIE HUQPHI O] COOTBETCTBYIOUIMMH OYKBaMHU.
A |B |B

11. U3 npeanoxeHHOro nepedHs BHIOEPUTE CXEMBI IBYX PEAKIINI, KOTOpbIE OTHOCATCS K
PEAKIMAM PA3JIOKEHHS.

1) Cu(OH)2 — CuO + H20

2) FeClz + Cl2 — FeCls

3) Mg(OH), + H2SO4 — MgS04 + H20

4) Cu(NO3)2 — CuO + NO2 + O2

5) BaCl; + K2SO4 — KCI + BaSO4

3anumure HoMepa BHIOpaHHBIX OTBETOB.

12. YcranoBHuTE COOTBETCTBHE MEXY PEArHpPYIOIIMMH BEIIECTBAMH U ITPU3HAKOM
IPOTEKAIOIEH MEX/1y HUMHU peaKkIUK: K KaKA0H MOo3uI1H, 0003HAYeHHOM OyKBOH, moioepute
COOTBETCTBYIOIIYIO MO3UIIHI0, 0003HAUCHHYIO [T (PPOT.

PEATVPYIOIINE BEIIECTBA I[TPU3HAK PEAKIIN

A) K2CO3 (p-p) u HCI (p-p) 1) BBIIETICHHE Ta3a

B) K2SiOs (p-p) u HCI (p-p) 2) obpa3zoBaHHe OcaaKa

B) Ca(OH)2 (p-p) u HCI (p-p) 3) pacTBOpeHHE ocaaka
4) BUIUMBbIE TIPU3HAKH PEAKITUH
OTCYTCTBYIOT

3anumure B Ta0JIUIy BEIOpaHHBIE IU(PHI O] COOTBETCTBYIOLIMMHU OYKBaMHU.
A |b |B

13. Ipu noxHO# muccoruanuy 1 MOJIb KaKUX JBYX U3 MPECTABICHHBIX BEIIECTB 00pa3yercs 3
MOJIb HOHOB?

1) cynbdar xeneza(lll)

2) 6pomua meau(ll)

3) mutpar xpoma(lll)

4) TUIPOKCHU]] KaJTbITUS

5) xyopug aMMOHUS

3anuimre HoMepa BHIOPAHHBIX OTBETOB

14. V3 npesios)KeHHOTO TIepeyHs BBIOEpUTE JBe (POPMYIIbI HOHOB, IPH B3aMMO/ICHCTBHH
KOTOPBIX BBIJIEIISIETCS ras.

1) Ba?*

2) K*

3)H*

4) SO4 %

5) COs 2

6) PO4 >

3anummre HoMepa BHIOPAaHHBIX OTBETOB.



15. YcraHoBHTE COOTBETCTBHE MEXY CXEMOM MpoIiecca, MPOUCXOASIIETO B OKUCIUTEILHO-
BOCCTAaHOBUTEJIPHON PEaKIIMH, U HA3BaHUEM 3TOTO MpoIlecca: K K10 MO3UIIMU, 0003HAYEHHOM
OyKBOH, MOIOEPUTE COOTBETCTBYIONIYIO MTO3UIINIO, 0003HAYECHHYIO ITU(POi.

CXEMA TTIPOLIECCA HA3BAHUWE ITPOLHECCA
A)2H" — H,° 1) okucieHne

B) Cr*®¢ — Cr*® 2) BOCCTaHOBJICHHE

B)P 3 p*S

3anummre B Ta0JIUIy BRIOpaHHBIC IIU(PHI IO]T COOTBETCTBYIOIIMMU OYKBaMHU.
A |b B

16. 13 mepedncieHHbIX Cy>KICHUN 0 IpaBUiIax 0€30MacHOro oOpaleHus ¢ mpenapaTaMmu
OBITOBOM XMMHH U CIIOCO0AaX paslielieHUs cMecel BRIOepHTe BEpHOE(- bIe) CyKaeHue(-5).

1) JIerkoBOCIIIaMEHSFOIITUECS KUIKOCTH, HapUMep OCH3HH, pa3pemiacTcsi XpaHUTh TOJIBKO B
XOJIOIUJIbHUKE.

2) [ns or6opa onpeaeneéHHOro 00bEMa )KHUIKOCTH HCIIOIB3YIOT MEPHBIN IIWITHHIIP.

3) Jlns HachIaHUS CyXHMX BELIECTB B MPOOUPKY MOMKHO UCIOJIB30BATh CTEKISIHHYIO BOPOHKY.
4) Jlnst yctpaneHust paCTBOPEHHBIX B MOPCKOM BOJIE IPUMECE MOKHO HCIIOIb30BATh METO/]
bunbTpoBaHMs. 3aNUIIKTE B TIOJIE OTBETa HOMEP(a) BEPHOTO(-bIX) CYKACHUS(-I)

17. YcraHOBHTE COOTBETCTBHE MEXY ABYMS BEIIECTBAMH U PEAKTHBOM, C TIOMOIIBIO KOTOPOTO
MO>KHO Pa3JIMYHMTh ITH BEIIECTBA: K KAKIOU MO3UINH, 0003HAYCHHON OYKBOM, TTOJ0epUTE
COOTBETCTBYIOLIYIO MO3UIIHI0, 0003HAUECHHYIO [IUPPOii.

BEIIECTBA PEAKTUB

A) HCI u Ca(OH)2(p-p)

Bb) MgSO4 n K2SO4

B) H2 u NH3

1) O

2) ¢penondranenx
3) NaOH

4) KNO3



3anummuTe B TaOIUITy BRIOpaHHBIE UG PHI IO COOTBETCTBYIONUMHU OyKBaMH.

A b B

18. XanpkonupuT — MUHEpaAI U3 Kiacca cyiabpuaoB cocraBa CUFeS2, ciyXuT cbIpbéM JuIs
MoJIyuyeHus: Meu. BeruncnuTe MaccoByto 10110 (B MPOLIEHTAX) MEAU B XaJIbKOIIUPUTE.
3anuImTe YUCII0 C TOYHOCTHIO 0 IEIBIX.

19. Beruucnure Maccy (B KujorpaMmax) XajabKOIMPUTA, KOTOPYK HEOOXOIUMO B3SITh TS
nostyueHus 40 Kr Meu. 3alUIIMTE YUCIO C TOYHOCTBIO JI0 LIETIBIX.

20. Wcnonb3yst METOT DJIIEKTPOHHOTO OajaHca, paccTaBbTe KO3(PPUIIMECHTH B YypaBHCHUH
peaxiuu, cxema KoTopoi NazS + FeBr3 — FeS + S + NaBr Omnpenenure
OKHUCJIUTEb U BOCCTAHOBHUTEIIb.

21. Jlana cxema mpeBpaIicHHA:

Zn(OH)2 — X — ZnCly; — Zn3(POa)2

Hanummre MoJIeKyIsipHBIC YpaBHEHHSI PEAKIIUi, C TOMOIIBI0 KOTOPBIX MOYKHO OCYIICCTBHUTH
yKa3aHHbIE NpeBpalieHus. J{Js TpeTbero npeBpamieHus COCTaBbTe COKpAIIEHHOE HOHHOE
YpaBHEHHE PEAKITUH.

22. PacTBOp COMsIHOM KHCIIOTHI Maccoii 29,2 T ¢ maccoBoit goseit HCI 5% no6aBunu Kk u30bITKY
cynb(uTa Maraus. Berauciaute 006EM (H.y.) BBICTUBIIETOCS ra3a. B oTBeTe 3anumuTe
ypaBHEHHUE PEAKIINH, O KOTOPOH HAET peub B YCIOBHUH 33/1a4U, U MIPUBEAUTE BCE HEOOXOANMBbIE
BBIYMCIICHHS (YKA3bIBAUTE CIMHUIBI N3MEPEHUS UCKOMBIX (PH3NICCKUX BEITMYHH).

23. JlaH pacTBOp XJIOpH/Ia KaJbIIKs, a TAK)Ke HAOOp ciaeayromux peaktuBos: okcua meau(ll),
MIEPOKCH]T BOJIOPOJIA, PACTBOPHI HUTpaTa cepedpa, CepHOI KMUCIIOTHI, KapOoHaTa HATPHSL.
3anuiuTe MOJEKYISPHBIC YPaBHEHUS IBYX PEaKIUil, KOTOPhIE XapaKTEPU3YIOT XUMHUECKUE
CBOMCTBA XJIOPH/IAa KATBIUS, U YKOKHUTE MPU3HAKHA UX MPOTEeKaHus. VICIOIb3yHTE TOIBKO
BEIIIECTBA U3 MPUBEAEHHOTO BhIIIE TIEPEYHS.



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

» Xumusi, 8 kiace/ ['abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemienne»
* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumus. 8 knace. Merogudeckoe nocooue 1805 aBTopsl: AxmeToB Mapat
AHBapoBu4, JIOKTOp Me1arornyeckux Hayk, JOLUEHT Kageapbl METOIUKH
€CTECTBEHHOHAYYHOTO 00pa30BaHus 1 UHPOPMAIIMOHHBIX TEXHOJIOTUN

VY IIbSIHOBCKHM TOCYIApCTBEHHBIN NIEJaroru4eckui yuusepcuretr umenu . H.
VYnesaHoBa, ['apa Haranes Hukonaesna

Hcrounuk: https://rosuchebnik.ru/material/khimiya-8-klass-metodicheskoe-

posobie0611/

Xumust. 9 knacc. Merogudeckoe nocooue 1750 aBropsl: AxmeToB Mapar
AHBapoBuY, J{OKTOp ne1arornyeckux Hayk, JOUEHT Kadeapbl METOUKH
€CTECTBEHHOHAYYHOTO 00pa30BaHMs 1 UHPOPMALIMOHHBIX TEXHOJIOTUN
VYIIbIHOBCKHAM TOCYAAPCTBEHHBIN MEAArOrnuecKkui yuupepcurer umenu 1. H.

VYapanosa, ['apa Haranes HukonaeBna



Hcrounuk: https://rosuchebnik.ru/material/khimiya-9-klass-metodicheskoe-

posobie0611/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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bubmoreka [JOK






