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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHE 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 Yy4€OHOTO  Mpoliecca, 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 o0y4YeHUs] XUMUU Ha YPOBHE II€JIEH n3yueHusl peaMeTa i OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0OyyJaroiierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHUPA, 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 CaMOCTOSTEIbHOM y4eOHOM  JesATENbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroIInuXcs;



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

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

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHusi 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 kK €€ uszydyeHuro. ColiepaHUE CKIIAJbIBA€TCSI U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOr0 MPUMEHEHUS U TMOJy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMUs B Hayke. M3ydeHue XWUMHUU MOPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MHpY,
«buonorus. 5—7 knacce» U «PU3UKA. 7 KII1accy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOU
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbBl XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX MOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
JeSATEIbHOCTH, OCBOCHMM NpaBWJ 0€30MacHOro OOpallleHHs C BEIIECTBAMHU B
MTOBCEIHEBHOM KU3HH.

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

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JE€ATEIbHOCTH, HAyYHBIM
METOJiaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

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

— ((opmupoBanue oOwmeNd (QYHKIMOHATIBHOM W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SIBJICHUS
OKpPYXaIOIEr0o MHUpa, MCIHOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYECHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecOo00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAlbHEUIIETO
oOy4eHus.

OOmiee YMCIO 4YacoB, OTBEACHHBIX JJIsi W3YYEHUS] XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJIOBEKA. XMMHS B CUCTEME 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. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

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

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BEIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, W3YUYEHUE U OINMCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOU MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE 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 pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUE, AUCTWLIALMUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHE MOJEIel MOJIeKYI
(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 ropenus). Oxcuabl. Ilpumenenue kucimopoaa. 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: Yroib 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.

Monsipabiii 00bEM razoB. Pacy€Tel Mo XUMHUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHbIE ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B pUpOJie U B KU3HU 4elioBeka. KpyroBopot Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

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

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

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. @usndeckue 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 HEOPIraHUYECKUX COCIMHEHHUM.

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 (moXkapa), O3HAaKOMJIEHHe C oOpasllaMH OKCHIIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAHUE OCOOCHHOCTEM PACTBOPEHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAaHUE BUJIEOMATEPHUANIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcupa menu (llI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpau3aluH, IOJYyYEHUE HEPACTBOPUMBIX
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. . MengeneeBa. 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, KOTOPbIe 00pa3ytoT aMm(pOTEPHBIE OKCHUIBI
Y TUAPOKCHUJIBI.

[Tepuonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JIMHHONEpUOAHAas  (HOPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTMYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TpyMaM U Mepruoam.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[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  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAay4YHbIE TOHSTH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiIaccu(ukanus, TMepuoIuIHOCTh, HAOII0ICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, CTUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkius

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

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(deKkTy, mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHsATHEe 0O TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuze. IloHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIN  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUNA 00 3ICKTPOITUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xyopuaa HATpHs), MCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYCCKOW pEaKIuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  MCIOJIb30BAHME  BHUJEO MATEPUANIOB), MPOBEJACHUE  OMbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3ioKeHUs, COSIUHEHMUsI), paclo3HABaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ04YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
Hax0JICHUE 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. XUMUYECKUe CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (U3HMUYECKUE U
XUMHUYecKkue cBorcTtBa. OKCHABI CEpbl KAaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBINUICHHOTO CHOCO0a TMOMYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
duznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMHUax, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoMyyeHHe U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEIU(PUYECKUE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yn00peHunil. XuMHUYECKO€e 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ayoTpornuele Moaupukammuu ¢Gocdopa, (u3MUEecKHUe M XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u dbochopHas kuciaota, Pu3MUIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCJIEHHUS.  YIJIEpOA,  aJUIOTPOIIHBIE
Moau(pUKalMM, PpPacIpoOCTpaHEHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTtBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMUYECKHEe MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rnobanbHOrO TOTEIUICHUS KJIMMaTa, MMapPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (Yyrojb, HNPHUPOAHBIA Tra3, HedTb),
NPOAYKTHI WX MepepaloTku (OE€H3MH), UX pPOJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAaX: KMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTMHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITy, B IPOMBIIUICHHOCTU. BakHeWIne CTPOUTEIbHbIE MaTEpHUalbl: KEPAMHUKA,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COEQUHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
UMOH U HaOJIOJeHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3NYECKUMHU
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 U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIB30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUTMYECKUX peIETOK anMasza, Tpadura, dyiiepeHa, O03HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE IMPU3HAKOB MX IPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKUMEW CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTaJiibl 1 MX COeIMHEHU S

OO1rast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckor cucreme Xumuuyeckux syemeHroB [, .
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
ciocoObl mosydeHus MeTtaioB. [loHATHE O KOPpPO3UMM METaIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. Menzaeneesa, CTpo€HHE MX aTOMOB, HaXOXKJIECHHE B IPHUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



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

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreme xumudeckux aneMmeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AunroMuHUN: TIookeHue B [leproindeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMme XMuMHYECKUX JIEMEHTOB /.
. MengeneeBa, CTpoe€HHE aToMma, HaxOoXJIeHUEe B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJy4CHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
MCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, IIpoOIlecca TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusl, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTABHBIX 3a7a4 1o TeMe «BakHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

BemectBa u Marepuanbsl B IOBCEIHEBHOM XHU3HM YeEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMun B pemieHnn 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

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

Mesricnpeomemmnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3el MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IHKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzrka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPANbl, 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
o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMd U HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT IMpoleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMKI 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMM U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHUPOBOM M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MTPOEKTOB, CTPEMJICHUS 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 TPEICTABICHUSA O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKM U COCTaBIISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YpOBHA OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUSATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs, HAPKOTUKOB, KYpEHHUS),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccnoHaabHON IeSITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJle, OCHOBE €€ CYIeCTBOBAHUS, IOHUMAHUE LIEHHOCTU 3I0POBOTrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU NU3YYCHUH XUMUHU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIIEHAYyYHbIE TOHATHS (3aKOH, Teopwus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, M YHUBEpPCAJIbHbIC YUCOHBIC NCUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpoOIecCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHYecKas GopMmylia W YpaBHEHHE
XUMHYECKON PeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyUYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEPkKAHUS, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
yu4eOHBIX U TIO3HABATENbHBIX 33/7a4 OMpeNeIEHHOrO THUIIA, MPUOOPETEHHUE OIbITa B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOUpATh ONTUMANEHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJNM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBITTOJHEHMSI IPEI0KEHHOH 3a/1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpPMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUM 3aJaHUN.

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 MO  TMOJYYEHHI0O HOBOTO  3HAHWS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aTOM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 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, TEIII0BOU Ah(EKT peakiumu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTallb, pPaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHIIEHTPAIUsi) B PaCTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIca [lepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHa ABOTaJIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manesie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xummyeckmx osaementoB . .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
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,
BBISIBJICHWE TPUYUHHO--CIICJICTBEHHBIX CBSI3€H — JJIs1 U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYJIOBaHHWEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce 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 BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKAasi PeaKlMsi, XUMUYECKasi CBS3b, TEIIOBOU 3PQeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTENb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW peaKUuu, MPEAEeIbHO IOIMyCTUMas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

OMPENEIIATh BAJIGHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opMmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U 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 TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOCHHUS UX
aTOMOB;

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

XapakTepu30BaTh (OMHUCHIBATH) OOIIME MU CHEHUPUUECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHi;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U  MOJIIPHYIO MAacChl
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
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU [0 BBIIOJHECHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MMYTEM 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 JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlMi0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
No 1/ HaumeHoBaHue pa3/iesioB U TeM Koanvecrso yacos duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
°n/m
NPOrpaMMblI Bcero pecypceel

Paznen 1. HepBOHa‘laHLHLIe XUMHNYECCKHUC NTIOHATHUSHA

Xumusi — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 5 bubnnoreka [{OK https://m.edsoo.ru/7f41837¢c
NEeSITeIIbHOCTH YEJIOBEKA

1.2 BewecTBa 1 XuMuieckue peakuuu 15 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢

Htoro no paznemny 20

Pa3nen 2. BaxkHeiiume npeactaBuTe/ M HEOPraHMYECKUX BellleCTB

B .K ! 0

2.1 OS%. RUCHOPOA. LOMATHE O 6 bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
OKCcHugax
B I

2.2 OAOPOALLIOIBITHE © KHENOTax 1 8 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
COJISIX
Boga. P L 0

2.3 A8 TACTBOPEL. HIOHATHE O 5 bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
OCHOBAHUAX
o

24 CHOBHDIC fﬂaCCH HeOprafeciin 11 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
COCIIMHEHUU

Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJII/ITe.]IbHO-BOCCTaHOBI/ITeJIbHI)Ie pealcm/m

[lepronnueckuii 3aKOH U
3.1 [Tepuoanueckas cucrtema 7 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
XUMHYECKHX 3eMeHToB /1. M.



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

Mennene-eBa. CTpoeHue aroma

3.9 Xumnueckas cBA3b. OKHUCIUTEILHO- 8
' BOCCTAHOBHTEIIHHBIC PEAKIIUH

Wroro no pazueny 15

bubnuoreka IIOK https://m.edsoo.ru/7f41837¢c

bu6nmmoteka LIOK https://m.edsoo.ru/7f41837c

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

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



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

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

KoanyecTBo 4acos

Bcero

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTesbHbIE pecypchl

Pa3zgea 1. BemmecTBO M XUMH4YeCKHEe peakuu

[ToBTOpEeHME U yriyOJIeHHE 3HAHUHN

11 5 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3JIesIoB Kypca 8§ Kiacca
0
1.2 CHOBHHIE SHIOHOMEPHOCTH XINMIHCCIHX 4 BuGnnorexa LIOK https://m.edsoo.ru/7f41a636
peaxmii
3 .
1.3 FICKIPOIMIMHPCRAN ANCCOTAtILL 8 bubnuoreka ITOK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEakluu B PaCTBOPax
Uroro no pazgeny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
OO0was xapakTepucTuKa ec
2.1 THAT XaPAKICPHOTHIA XIMHITCCIIX 4 bubnuoreka ITOK https://m.edsoo.ru/7f41a636
aneMeHTOB VIIA-rpynmnsl. ["anorenst
OO0mas XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubnnorexa LHOK https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHUUYECKUX
2.3 aneMeHTOB VA-rpynmnsl. A3ot, pochop u 7 bu6muoreka LIOK https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 bu6muoteka LIOK https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COETUHEHUS
Hroro 1o pasneny 25

Pa3zgen 3. MeTa/JIbI M X COCIUHEHU S



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

3.1 OO01111e CBOMCTBAa METAIIIOB 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus 1 OKpysKamomas cpeaa
4.1 S:JEZ:{T 1 MATCPHAIEL B HKU3HH 3 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
Pa3nea 5. HazBanue
Hroro 0
PesepBHOe Bpems 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
Ne Komecrso JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoxa Hacon 06pa3ol;aTeJILHI:>1e ;)ecypcm
Bcero
1 [Ipenmer xumuu. Ponb xumMuu B )u3HU dyenoBeka. Tena u BemecTna 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
3 [TpakTuueckas pabora Ne 1 «IIpaBuna paGoTsl B 1a00OpaTopuu U 1 bubmmoreka [JOK
puEMbI 0OpalleHus ¢ Tab0PATOPHBIM 00OPYIOBAHUEM https://m.edsoo.ru/ff0d23dc
. Bubmumoreka IIOK
4 UucTteie BemecTBa u cMecu. CriocoOBI pa3ziesieHus: cMecei 1 https://m.e dsoc])_.[ru F0d26¢a
5 [Ipaktuueckas padota Ne 2 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmmoreka [JOK
OYUCTKHU NTOBapEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
bubnnorexa [JOK
6 ATOMEL H MOITCKY TEI 1 https://m.edSO(])_.[ru/fde2a6c
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHUYECKUX 3JIEMEHTOB 1 brbmmorexa [TOK
https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubnmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnmorera LHOK
https://m.edsoo.ru/ff0d2d50
10 3aKO0H MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECcKas (hopMyIa. 1 bubnuoteka [JOK
BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OTtHocuTenbHas aToMHast Mmacca. OTHOCUTENIbHAS MOJIEKYJISIpHAsl Macca 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d28c8
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bubnunoreka LIOK

12 MaccoBast 10J11 XUMHUYECKOT'0 3JIEMEHTa B COeAMHEHUH https://m.edsoo.ru/Ff0d350¢

bubnmnoreka HOK
13 KomnuectBo BemectBa. Mousib. Mousipaast Macca https://m.e dsog)l.ru /1045230

14 DU3NYECKUE U XUMUYECKUE ABICHUA. XUMUYECKasl PEeaKIus bubamorexa LOK
https://m.edsoo.ru/ff0d37fa

15 IIpu3Haky U ycinoBus MPOTEKAHUS XUMUYECKUX PEAKLUN bubnxorexa IOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUsI MAaCChl BEIIECTB. XUMUYECKHUE YPaBHEHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0d3b88

17 Brruucienust koam4ecTBa, MacChl BEIIECTBA 110 YPABHEHUSIM bubanorexa [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708

18 Knaccudukanms XuMrUIecKuX peakiui (CoOeAMHEHUS, Pa3I0KEHNUS, bubnnorexa [JOK
3aMeIIeHHs, OOMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHbli-3HIIMKIO0NIEAUCT. O0001IeHNE U Bbu6moteka [JOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/ff0d40c4

20 KonTponbnas padora Nel no teme «BermiecTBa 1 XUMHUECKHE bubmuorteka [IOK
peaKuum https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cmechk razos. CoctaB Bo3ayxa. Kucnopon — saneMeHT u bubnnorexa [JOK
npocroe BemectBo. O30H https://m.edsoo.ru/ff0d448e

29 dusnueckre 1 XMMUUECKHE CBOMCTBA KUCTOpoa (peakinu bubmuoreka [IOK
okucnenus, ropenue). [Tonstue 06 okcugax https://m.edsoo.ru/ff0d4614

93 Crioco0bI TOTy4eHHsT KUCIIOpOoia B JTA0OPaTOPUHU U TIPOMBITIUICHHOCTH. bubnmnoreka [JOK
[Ipumenenne kucnopoaa https://m.edsoo.ru/ff0d497a

24 TernnoBoit 3¢ ekt XuMUIECKOi peakiuu, MOHATHE O bubmuoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHUHU, DK30- U DHIOTEPMHUUECKUX PEaKLMIX https://m.edso00.ru/ff0d4790

o5 TomnuBo (HedTh, yronb u MeTaH). 3arps3HEeHHE BO3/IyXa, CITOCOOBI €T bubnuotexa [JOK

NpeaOTBpAIICHU A

https://m.edsoo.ru/ff0d4c4a
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26 [TpakTuueckas padora Ne 3 mo Teme «[lomyuenue u cobupanue bubmmoreka [JOK
KHUCJIOpO/Jia, U3YYEHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2

27 Bonopox — anemeHT u npocroe BeuecTBo. HaxoxaeHnue B npupoae bubmmorexa [JOK
https://m.edsoo.ru/ff0d4ddo

28 OuU3NYECKUE U XUMUYECKUE CBOMCTBA BoJopoaa. [Ipumenenne bubnmnoreka HOK
BOJIOpOJIA https://m.edsoo.ru/ff0d4dd0

29 [TonsiTHe 0 KUCTOTAX U COJIAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2

bubmmoreka [JOK
30 Crioco0bI MoJTydeHus BOJAOPOa B TabopaTopuu httos://m.e dsoc])_.[ru FF0d4dd0

31 [TpakTuyeckas padora Ne 4 o teme «Ilomyuenue u cobnpanme bubnuoreka [IOK
BOJIOPO/Ia, U3YYECHHUE E€r0 CBONCTBY https://m.edsoo.ru/ff0d4f42

N n bubnnorexa [JOK
32 Mousipablii 00BEM ra3oB. 3akoH ABOrajpo https://m.e dsog)_.[ru /F0d5426

33 Brruncnenus 00bEMa, KOIMUECTBA BEIIECTBA ra3a MO €ro U3BECTHOMY bubnnorexa [JOK
KOJIMYECTBY BEIIECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO PEAKIINH Ha OCHOBE bubmuoreka [IOK
3aKOHa 00BEMHBIX OTHOIIIEHUH Ta30B https://m.edsoo.ru/ff0d5708

35 du3nyeckue U XUMHYECKHE CBOMCTBA BOJIbI brbmmorexa [TOK
https://m.edsoo.ru/ff0d587a

. bubmuoreka [IOK
36 CoctaB ocHoBanwuii. [TonsTre 06 HHAMKaTOpaxX https://m.edsol_.[ru/fdeSQEZ

37 Bopa kak pactBoputens. HachlleHHbIe 1 HEHACBIIIICHHBIE PACTBOPHI. bubnuotexa [JOK
MaccoBas 10J14 BEIlleCTBa B pacTBOpe https://m.edsoo.ru/ff0d5b40

38 [IpakTuueckas pabora Ne 5 o teme «lIpuroroBienue pacTBOpoB ¢ bubmuorexa [JOK
ONpeAeIEHHON MacCOBOM JI0JI€H PAaCTBOPEHHOTO BEIIECTBAY https://m.edsoo.ru/ff0d5eba

39 Kontponbnas padota Ne2 o teme «Kucmopoa. Bogopoa. Boga» buGnnorexa [IOK

https://m.edsoo.ru/ff0d6342
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bubnunoreka LIOK

40 Oxkcupl: cocTaB, KiIacCU(UKAIUI, HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
41 [TonyyeHnue u XMMHUYECKUE CBOMCTBA KMCIIOTHBIX, OCHOBHBIX U Bu6muotexa [JOK
aM(pOTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTaB, Kilaccu(pUKaIKsa, HOMCHKIATypa bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHUYECKHUE CBOMCTBA OCHOBaHUM bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa bubmorexa LIOK
https://m.edsoo.ru/ffOdfee2
45 [TonydeHnue u XuMHUYECKUE CBOMCTBA KUCIOT bubmmorexa [JOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIOCOOBI MOTYYEHUS, XUMHUYECKHE bubnnorexa [JOK
CBOICTBa https://m.edso0.ru/00ad9474
47 [TpakTuueckas padota Ne 6. Perienue sxcriepuMeHTaIbHBIX 33/1a4 110 bubmmoreka [JOK
TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTUHEHUID) https://m.edsoo.ru/00ad9b7c
48 I'enernueckas cBSA3b MEXAY KJacCaMM HEOPTraHUUECKUX COETMHEHUI brbmmorexa LTOK
https://m.edsoo.ru/00ad9a50
49 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI E;ISSH/I//I;T:;(;?:aE 0adoch?
50 KonTponbnas padota Ne3 no teme "OCHOBHBIE KIacChl bubmmnoreka HOK
HEOPraHUYeCKUX COeAUHEHUI" https://m.edsoo.ru/00ad9ela
51 [lepBble NONBITKY KIIACCU(PUKALIUU XUMUYECKUX 31eMEeHTOB. [loHsATHE bubmuoreka [IOK
O rpynmax CXOJHBIX AJIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Iepunonnueckuit 3akoH u Ilepuonnueckas cuicteMa XMMUYECKUX bubmuoreka [JOK
snemeHToB /1. I. Menaeneena https://m.edsoo.ru/00ada52¢c
53 Ileprozsl, TpymIIbL, MOATPYIIIEI bubnmorexa LHOK

https://m.edsoo.ru/00ada52c
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bubnunoreka LIOK

54 Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M30Tormbl https://m.eds00.ru/00ada342

55 CtpoeHue 3JIeKTPOHHBIX 000JI04Y€K aTOMOB JICMEHTOB bubmmoreka [JOK
[Tepuonuueckoit cucremsl [. . Menneneena https://m.edsoo.ru/00ada6bc

56 XapakTepUCTUKA XMMUYECKOr'0 3JIEMEHTA 110 €T0 IOJIOKEHUIO B bubmuoreka [IOK
[Tepuonnueckoit cucreme . . Menaeneesa https://m.edsoo.ru/00ada824

57 3nauenue [lepuoguueckoro 3akoHa i1l pa3BUTHSI HAYKH U IPAKTUKH. bubnmnoreka HOK
J1. 1. MenneneeB — y4€Hblii, Iearor U rpaxaaHuH https://m.edsoo.ru/00ada96e

58 DIEeKTPOOTPULIATETbHOCTh ATOMOB XUMUUYECKHUX JIEMEHTOB bubmmorexa LIOK
https://m.edsoo.ru/00adaab8

bubnnorexa [JOK
59 Hormast xiirecias cosb https://m.edsogru/OOadac34

60 KoBasienTHas mosnsipHasi XUMUYECKas CBSI3b bubmroreia LIOK
https://m.edsoo.ru/00adaab8

61 KoBasienTHast HemossipHas XUMUYECKasi CBSI3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab9

bubmmnoreka [HOK
62 CTeneH okHCeHHS https://m.edSO(I)_.Iru/OOadanB

63 OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU bubmorexa LOK
https://m.eds00.ru/00adb076

64 OkucnIuTenu U BOCCTAHOBUTEIHN bubamorexa LOK
https://m.edsoo.ru/00adb076

65 KontponbHas padora Ne4 o reme «CtpoeHue aroma. XuMHUECKast bubmmnorexka HOK
CBS3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O00011I€HNE U CUCTEMAaTH3AIMs 3HAHU T ngj;ﬁfg;?ﬁi 0adb33c

67 PezepBHblil ypok. O000111I€HNE U CUCTEMATH3AIMs 3HAHU I bubmmorexa LTOK

https://m.edsoo.ru/00ad9cb2
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bubnunoreka LIOK

68 P i . 0606 i 1
e3epBHbII ypok. O6001eHe U ccTeMaTH3alys 3HaHUH https://m.edso0.ru/ffod61c6
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9 KUIIACC

Ne Komriecrso JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka acon oﬁpa3oll)3aTe.m>Hble ;)ecypcm
Bcero
1 IIepnonnueckuit 3akoH. [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB 1 bubnmnoreka HOK
. 1. MenneneeBa https://m.edsoo.ru/00adb59
5 3aKOHOMEPHOCTH B U3MEHEHHU CBOMCTB XUMUYECKUX JIEMEHTOB MEPBHIX 1 bubnnorexa [JOK
TpEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB 1 bubmorexa LIOK
https://m.edsoo.ru/00adb7e2
4 Bubl XuMudecko CBSA3HM U TUIBI KPUCTAITMYECKUX PEHIETOK 1 bubmmorexa [JOK
https://m.edsoo.ru/00adbac6
5 KonTponbnas pabota Nel no teme «I[loBropenue u yriybieHue 3HaHui 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca
6 Krnaccudukanus XuMHUeCKUX peakIuii Mo pa3TUYHbIM MPU3HAKAM 1 brbmmorexa LIOK
https://m.edsoo.ru/00adbcb0
7 IlonsTHE O CKOPOCTH XMMHUECKOH peaknu. [IoHATHE O TOMOT€HHBIX U 1 bubmmnoreka HOK
TETEPOreHHBIX PEaKLUAX https://m.edsoo.ru/00adbe9a
8 [TonsiTre 0 xuMuUeckoM paBHOBecHH. DAaKTOPHI, BIUSIONINE HA CKOPOCTh 1 bubnnorexa [JOK
XUMHUYECKON PEAKIIUN U MTOJIOKEHNE XUMUYECKOTO PABHOBECHS https://m.edsoo.ru/00adc28c
9 OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 bubmmorexa [JOK
https://m.edsoo.ru/00adcade
10 Teopust snexTponuTHaeckoi qucconnanui. CUiabHbIE U cladble 1 bubmuorexa [IOK
BJIEKTPOIUTHI https://m.edsoo.ru/00adcd68
N bubmuoreka [{OK
1 Horiibie ypasHeHIS peaxiit L https://m.edsoo.ru/00add448
12 XUMHUYECKHEe CBOMCTBA KMCIOT M OCHOBAHH B CBETE MPECTAaBICHUN 00 1 bubmuoteka [IOK
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BHeKTpOHHTquCKOﬁ Jucconranumn

https://m.edsoo.ru/00add5d8

XHWMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUNA 00

bu6nmoreka [IOK

13 3JIEKTPOJIUTUYECKON AUCCOLUALINI https://m.edsoo.ru/00add8b2

14 [TonsTHe o rumpoIn3e coei Bubmaorexa ITOK
https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cHCTeMaTU3alus 3HAHUN ﬁg{iﬁﬁf{;ﬁ?ﬁ}é 0addd12
16 [IpakTuueckas padota Ne 1. «Pemienre s3KCIIepUMEHTAIBHBIX 33729 ﬁ::fg;ﬂ?f::;;gr(a/léOa ddbfa

17 KonTponbnas padota Ne2 o teme «1eKTpOIUTUYECKAs AUCCOLUALIHSL. bubnuoreka [IOK
XHWMHMYECKHUE PEAKIUU B PACTBOPAX» https://m.edsoo.ru/00addecO

18 OO01as xapakTepUCTHKa raJloreHoB. XMMHYECKHE CBOMCTBA Ha IPUMEpe bubmmoreka [JOK
xJjopa https://m.edsoo.ru/00addfe2

19 XnopoBoaopoa. CossiHast KUCIOTa, XUMUYECKHUE CBOMCTBA, TOJIyYCHHE, bubnunoreka LIOK
IIPUMEHEHHE https://m.edsoo.ru/00ade104

20 [Tpaktuueckas padota Ne 2 o teme «llonydeHue consiHON KUCIOTHI, bubnnorexa [JOK
H3y4YEHHE €€ CBOMCTBY» https://m.edsoo.ru/00ade348

21 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKIUl, €CIIi OJIUH U3 bubmuoreka [JOK
peareHToB J1aH B U30BITKE https://m.edsoo.ru/00ade488
22 O6mas xapakrepuctuka 31eMeHToB VIA-rpynmsl E;ISSH/I//I;T:;(;?SE 0ade64a

93 AnnorponHbie MoAuUKaIMK cepbl. HaxoxaeHue cepol U €€ coeuHEeHN N bubmuoreka [IOK
B IIpUpoOJIe. XUMHUUYECKHUE CBOUCTBA CEPBI https://m.edsoo.ru/00ade64a

24 CepoBoaopo, cTpoeHue, (U3ndecKue 1 XUMUIECKUE CBOKCTBA bubmorexa I[JOK
https://m.edsoo.ru/00ade802

o5 Oxcunpl cepbl. CepHast KHCIIOTa, GU3HYECKUE M XUMHUUECKHE CBOMCTRA, bubnuotexa [JOK
IIPUMEHEHUE https://m.edsoo.ru/00adea28

26 XUMHUYECKHE PEeaKIINH, JIeKAIINe B OCHOBE MTPOMBIIIIJICHHOTO CIIoco0a bubnmnorexa [JOK
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MOJIyYECHUSI CEPHOM KUCIOThI. XMMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpelibl COEIMHEHUSIMU CEPBI

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

27 Brrunciienne MaccoBO 1071 BBIXOAA IPOIYKTA PEAKLIMU buGnuorexa [IOK
https://m.edsoo.ru/00adec8a
28 OO0mmas xapakTepucTuka 31eMeHTOB V A-Tpymibl. A30T, paclipoCTpaHEeHHE bubmuorexa [JOK
B IIpupo/e, Gpu3ndecKkue 1 XUMHIECKIE CBOMCTBA https://m.edsoo.ru/00adeea6
29 AMMHaK, ero (pU3NYeCKue U XMMUYECKHUE CBOMCTBA, TTOJIYYCHUE 1 bubnmnoreka HOK
MPUMEHEHUE https://m.edso0.ru/00adf004
30 [TpakTuueckas padora Ne 3 no teme «llonyyeHne amMmmuaka, U3y4eHHe ero Bbu6moteka [JOK
CBOMCTBY» https://m.eds00.ru/00adf180
31 A30THas KUCIOTa, €€ (PU3nYecKre U XUMHUYECKHE CBOMCTBA bubmmorexa LIOK
https://m.eds00.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIbHBIX
32 ynoOpeHuii. XMMHYECKOe 3arps3sHCHUE OKPYXKAIOIICH CpeIbl bubmmorexa [JOK
https://m.edsoo.ru/00adf518
COCIMHEHUSIMH a30Ta
33 ®docdop. Oxcun pochopa (V) u pochopnas kucinora, puznueckue u bubnnorexa [JOK
XUMHUYECKHE CBOWCTBA, ITOIyYEHUE https://m.eds00.ru/00adf68a
34 Hcnons3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX YAOOPEHUH. bubnmnorexa [JOK
3arpsi3HeHue NpupoIHoi cpesl pochaTtamu https://m.edsoo.ru/00adfc20
35 VYrnepon, pacnpocTpaHeHuE B IpUPoJE, pU3NUECKHE U XUMUYECKUE bubmmnoreka HOK
CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxcunpl yriaepona, ux (pusnveckre 1 XMMUYECKHe CBOMCTBA. bubmuoreka [IOK
DKoJIorHYecKre MPoOIIeMbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V) https://m.edsoo.ru/00adfebe
N bubmuoreka [{OK
37 YrombHas KHENOTa 1 e€ corlit https://m.edsoo.ru/00ae006¢c
38 [TpakTuueckas pabota Ne 4 mo teme "l[lomyueHue yriaekuciaoro rasa. bubmmnoreka [JOK
KauectBennas peaxius Ha kapOoOHAT-HOH" https://m.edsoo.ru/00ae027e
39 [TepBoHayanbHbIE TOHATUS 00 OPrAaHUYECKUX BEIIECTBAX KaK O bubnmnorexa [JOK
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COEMHEHUSX YIIIepoia

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

40 KpeMunii 1 ero coequHeHns bubnnorexa LHOK
p s https://m.edso0.ru/00ae080a
41 [Tpaktuyeckas padora Ne 5. Pemenne sKkCiepuMeHTaNbHBIX 331a4 110 TeMe bubnmnoreka HOK
«Baxuelinine HeMeTaJUIbI U UX COCOIUHEHUS https://m.edsoo.ru/00ae0bf2
42 Kontponbnas padota Ne3 no teme «BakHelIne HeMeTauIbl U UX bubnmnoreka HOK
COEIMHEHUS https://m.edso00.ru/00ae0e18
OO01mas xapakTepruCcTHKa XUMUIECKIX HIIEMEHTOB — METAJUIOB.
N bubnuorexa [IOK
43 Merammueckas CBs3b M METANTMYECKAs KPUCTALTNYECKAs PEIIETKA.
. https://m.edsoo.ru/00ae103e
dusnyeckue CBOMCTBA METAIIOB
44 XUMHYECKHE CBOMCTBA METAIOB. DJIEKTPOXUMHUUYECCKUHN Psifl HAPSKEHUM bubnnorexa [JOK
METAJLIIOB https://m.edsoo.ru/00ae1156
O6mue cnocoOb! moxydeHus: metauioB. CriiaBel. Beranciaenus no
45 aBHEHUSM XUMHUYECKUX PEaKIUil, €CJIU OIUH U3 PEArEHTOB CONEPIKUT Bubmiorexa OK
P p ’ p p https://m.eds00.ru/00ae1156
puMecu
46 IToHsATHE O KOPPO3UU METAIIIIOB bubnmorexa [JOK
PP https://m.edsoo.ru/00ael1278
bu6nmorexa LIOK
47 €JI0YHbBIE METaJUIEI
1 https://m.edsoo.ru/00ael14b2
48 OKCHIIBI U TUAPOKCUIIBI HATPUSA U KATAS Bubmiorexa IOK
A AP A p https://m.edsoo.ru/00ael4b?2
49 [I{enouHoO3eMeNbHBIC METAIIIBI — KAJIBIIMN U MarHun bubmorexa LOK
https://m.edsoo.ru/00ael15e8
50 Baxueiinme coeinHeHNA KaJIbIUA bubnmorexa LOK
g H https://m.edsoo.ru/00ael15e8
51 O00011IeHre 1 cucTeMaTh3aus 3HaHUH
.. .. Bubnuoreka IIOK
52 XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS 1

https://m.edso0.ru/00ae1886



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

53 [TpakTuueckas padora Ne 6 mo Teme "JKECTKOCTh BOABI M METOMBI €€ bubmmoreka [JOK
ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnnorexa [JOK
>4 Amomuiuit https://m.edSO(])_.[ ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHA M THIPOKCHIA buGnuorexa [IOK
https://m.edsoo.ru/00aelc64
bubnnorexa [{OK
o Keseso https://m.edSO(])_.[ ru/00ael1d86
bu6nmoreka LIOK
57 Oxcupl, ruapokcusl u conu sxenesa (1) u xenesa (111) httDS://m.edsocg.I ru/00ae35e6
58 O000111eHIE U CUCTEMATH3aIUs 3HAHUH
59 [IpakTuueckas padota Ne 7. Pernienue sKcriepuMeHTaIbHBIX 3a/1a4 110 TEME bubnnorexa [JOK
«Baxuelnine MeTaibl U UX COCIUHEHUSY https://m.edsoo.ru/00ae3de8
Brruncnenus no ypaBHEHUSIM XUMHUYECKUX PEaKLUi, €ClIi OJIUH U3
60 pearcHTOB JIaH B U30BITKE WJIM COACPKUT IPUMECH. Bhraucienus bubmotexa [JOK
. https://m.edso0.ru/00ae1750
MacCOBOM JI0JTM BBIXO/Ia MPOYKTa peaKIuu
61 O06o001eHre U cUCTeMaTH3allnsl 3HAHUI
62 KonTponbnas padora Ne4 no teme «BaxHeilne MeTaibl U UX
COCIUHCHHUS»
63 BemecTBa 1 MaTepualsl B MOBCEHEBHOMW )KH3HU YEIOBEKA bubnnorexa [TOK
https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpeabl bubmmorexa [JOK
https://m.edso0.ru/00ae4270
65 Ponb xumum B perieHnn 3K0JI0rHUecKuX npodaemM Bubmmorexa [IOK
https://m.edso0.ru/00ae4270
66 PesepBHeIil ypok. O000IIEHHE U CUCTeMATHU3aIHs 3HAHUIA E;ISSH/P/I;T:;(;?SE 0260d0a
67 PesepBubIil ypok. O6001IeHIE ¥ CUCTEMATH3AIHsI 3HAHUN bubnuotexa [JOK
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‘ https://m.edsoo.ru/00adb33c

bubnunorexa LIOK
https://m.edsoo.ru/00ad9ch2

68 PeszepBHbIil ypok. O6001ICHIE ¥ CHCTeMAaTH3allus 3HAHUH 1
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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 OKUCIUTEIIEHO-
BOCCTAaHOBUTEJILHOM PEAaKIIMU, U HA3BaHUEM HTOTO MpoLiecca: K KaKI0H MO3uIuH, 0003HaUeHHOH
OyKBOH, MOJIOEPUTE COOTBETCTBYIONIYIO MTO3UIINIO, 0003HAYECHHYIO ITU(POi.

CXEMA TTIPOLIECCA HA3BAHUE ITPOILIECCA
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(hocOpHOIT KHCIOTHL. DTa COJb HAIIUIA IIUPOKOE IPUMEHEHHE B MEIUIIUHE — IIPH CO3TaHUU
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 010 (B MPOIICHTAX ) ATFOMUHUS B opTodocdarte amoMUHNS. 3aAIITUTE
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, KOTOPBIM MOCTYIWII IPH 3TOM B OPTaHU3M YesloBeKa. 3aruuInTe
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 THAPOKCHIA HATPHUs, HEOOXOAUMYIO JIJIsl TTOJTHOW HEeHUTpaIu3auu
pacTBopa, copepkaiero 49 r cepHoi KUCIOTHL. B 0TBETE 3anMIINTE ypaBHEHUE PEAKLIUU, O
KOTOpOU UAET peub B YCIIOBUU 3aJ]aui, U PUBEUTE BCE HEOOXOIMMBbIE BHIYUCICHUS
(YKa3pIBaiiTe eIMHUIIBI U3MEPEHHS HCKOMBIX (PU3NYECKUX BETUYMH).

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 ppakIIMOHHOM MEPETOHKOM 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 Tabnuy HoMep rpynnsl (X), B KOTOpOil TaHHBIM XUMUYECKUNA JIIEMEHT
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) CooTBETCTBYIOIEE MPOCTOE BEIIECTBO SBISAETCS 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 PEaKLIMU, U Ha3BaHUEM HTOTO Mpoliecca: K KaKI0i MO3ULuH, 0003HaU€HHOH
OyKBOM, MOIOEPUTE COOTBETCTBYIOIIYIO MTO3UIINIO, 0003HAYECHHYIO ITU(POi.

CXEMA TTIPOLIECCA HA3BAHUE ITPOIIECCA
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 BoJ€ SIBJISIETCS. OAHOPOJHON CMECHIO.

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

11. Kanuesas cenutpa (autpat kanus, KNO3) — HIMpoKo UCIONb3yeMOe KaTHHHOE 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) KalIueBON CeUTPbl, KOTOPYIO HAJ0 BHECTH B MOYBY 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

Onpenenure OKUCIUTETb U BOCCTAHOBUTEIb.

14, Jlana cxema peBpaICHHN:

BaO — BaCl, — BaCO3 — CO

Hanummure MonekynsapHble ypaBHEHUS PEaKIiii, ¢ TOMOIIbIO KOTOPBIX MOXKHO OCYIIECTBUTH
yKa3aHHbIE peBpanieHus. it BTOpOro mpeBpaileHusi COCTaBbTE COKPAIEHHOE HOHHOE
ypaBHEHUE PEaKIUH.

15. Kakas macca okcuga meau(ll) maccoit MoxeT mpopearupoBarh ¢ paCTBOPOM, COIECPKAIIIM
29,2 r constHOM KUCNOThI. OnpeneanTe MacCOBYIO 00 KUCIOThI B pacTBope. B oTBeTe
3aMHIIUTE YPABHCHHUE PEAKIIUH, O KOTOPOU UAET peub B YCIOBUH 3a/1a4H, U IPUBEIUTE BCE
HE0OXOUMbIE BBIUMCIICHHS (YKa3bIBAlTe €AUHUIBI M3MEPEHUS HCKOMBIX (DU3MUECKUX BETHYUH).

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 32
OueHo4yHble MaTepuasbl 9 Kiacc
KonTtpoabsnas padora

Bapmuanr 1.

1. Bribepute aBa yTBepKI€HUs, B KOTOPBIX TOBOPUTCS O (pocdope Kak 0 XUMHUUECKOM HJIEMEHTE.
1) B nmpupone B cBoO6oaHOM cocTosiHUH Qochop He BCTpeyaeTcs U3-3a BBICOKOH 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 Harpyskax Bo3pacTaeT MOTpeOHOCTh YenoBeka B hocdope.

3anuiuTe HOMEpa BEIOPAHHBIX 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 UCHOJIb3yWTE apaOCKue MUQPHI.)

X 1Y

3. Pacmionoxure XUMHUYECKUE IJTEMEHTHI —

1) dTop 2) uox 3) 6poM B MOpSIJIKE YBEIHYEHUSI UX aTOMHOTO paauyca.

3anummTe ykazaHHbIe HOMEpa 3JIEMEHTOB B COOTBETCTBYIOIIEM TOPSIJIKE.

4. YCTaHOBHUTE COOTBETCTBUE MEKIY (DOPMYIION BEIIECTBA U CTEIICHBIO OKUCIICHHUS OpoMa B
JTAHHOM BEIIECTBE: K KaXJI0H MO3UIMH, 0003HAYCHHOW OYKBOH, MMOI0EPUTE COOTBETCTBYIOIIYIO
MO3UINI0, 0003HAYCHHYIO IIHU(PPOI.

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

3anummre B Ta0JIUIy BEIOpaHHBIC IIUQPHI O] COOTBETCTBYIOIIMMHU OYKBaMHU.
A |b B

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

6. Kakue n1Ba yTBep>KACHUS BEPHBI 11 XapaKTEPUCTUKH KaK yriiepoja, TaK ¥ KpeMHHs?

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

2) DNeKTPOOTPHULIATENBHOCT MEHBIIIE 3JIEKTPOOTPULATETLHOCTH ATFOMUHUS.

3) CreneHb OKHCIEHUS B BBICIIEM OKCHJIE paBHA +4.

4) 'mapoxcu sreMeHTa nposiBiisieT aM(OoTepHbIE CBOIMCTBA.

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

7. VI3 mpeiyIo’)KeHHOTO MEePEeYHs BEIIECTB BbIOEPUTE OCHOBHBIM OKCUI U aM(OTEPHBIi

TUAPOKCHUA.

1) AI(OH);  2) Ca(OH). 3) CO 4) MgO 5) N2Os

38.1'II/IH_II/ITC B ITIOJIC OTBCTA CHA4YaJla HOMCP OCHéBHOFO OKCHza, a 3aTeM HOMEP aM(l)OTCpHOFO
TUIPOKCHUIA.

8. KaKI/Ie ABa U3 IMEPCUUCIICHHBIX BCHICCTB BCTYIAIOT B PCAKITUIO C a3OTOM?

1) H,0 2) Li 3) NaCl 4) 0, 5) CaCOs

3anumure HoMepa BHIOPAaHHBIX OTBETOB.

9. YcTaHOBHTE COOTBETCTBHE MEKIY pPearupyroniMH BEMIECTBAMH U TIPOTYKTOM(-aMH1) HX
B3aMMOJICHCTBHUS: K KaXI0 MO3HUIMH, 0003HAYEHHOI OYKBOH, MOA0EpUTE COOTBETCTBYIOIIYIO
MO3UIINIO, 0003HAYEHHYIO T (DPOii.

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) Na2SOs 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 PEAT'EHTBI

A)C 1) KOH, Ca0

b) CO» 2) CO2, H2S

B) NaOH 3) HNOs3, Ca(OH):
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) KanbIMil U CoNsHAs KUCIO0Ta

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 1Y

3. Pacnionoxkute XUMHUECKHE 3JIEMEHTHI 1) Kaublwii 2) kanuii 3) Oepriuinid B MOPSIKE
YBEJIMUEHUS PATUyCOB UX aTOMOB. 3alHUIITUTE HOMEPA JIEMEHTOB B COOTBETCTBYIOIIEM TOPSKE.
4. YCcTaHOBHTE COOTBETCTBHE MEXY (DOPMYJION COCAMHEHUS U CTEIICHBIO OKHCIICHHUS XpOMa B
3TOM COCIMHEHUU: K KaXKIO0H MO3HUIHH, 0003HAYCHHON OYKBOH, MMOAOEPUTE COOTBETCTBYIONTYIO
MO3UIUI0, 0003HAUYECHHYIO IIU(POIL.

OGOPMVYIJIA COEAMHEHU A CTEITEHb OKMCJIEHUA XPOMA
A) NaCrO2 1) +6
b) CrO 2) +2
B) CrOs 3) +3
4) +4

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

5. 13 npeanokeHHOro nepeyHs BhIOEpUTE JBa BELIECTBA, B KAKIOM M3 KOTOPBIX COACPIKUTCS
KaK MOHHAs, TaK U KOBAJICHTHAS CBSI3b.

1) H2SO3 2) P20s 3) KOH 4) NH4Cl 5) HNOs
3anuiuTe HoMepa 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 HEMETAIIIIOM.

3) XUMHUYECKHI DIIEMEHT B COSIMHEHUSX C BOJOPOIOM TPOSIBIISIET OTPUIIATEIHHYIO CTETICHb
OKHCIICHHS.

4) DneKTpOHbI B aTOME PaCIOJIOKEHbI HAa IIECTH AIEKTPOHHBIX CIIOSIX.

5) Briciias BaleHTHOCTB 3TOTrO 3yieMeHTa paBHa |l

3anuiuTe HOMEpa BHIOPAHHBIX OTBETOB.

7. VI3 mpesioxeHHOT 0 MepeyHsl BELIECTB BEIOEPUTE KUCIOTHBIM OKCHJT 1 OCHOBHBIN OKCHUJL.
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 BHIOPAaHHBIX OTBETOB.

9. YcraHOBUTE COOTBETCTBHE MEKIY pPEearupyroUMM1 BEIIECTBAMH U POTYyKTaMU UX
B3aUMOJICUCTBUS: K KaXJIO0W MO3UIIMH, 0003HAYCHHOU OyKBOH, MOIOEPUTE COOTBETCTBYIOIIYIO
MO3UINI0, 0003HAUYECHHYIO ITHU(POI.

PEATVIPYIOILIME BEIIECTBA MTPOTYKTHI B3AUMOJIEMCTBHUS
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 MO3UIHI0, 0003HAUCHHYIO [T (PPOTA.

PEATVPYIOIINE BEIIECTBA I[TPU3HAK PEAKIINN

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 TaOJIUIy BRIOpaHHBIE IIU(PBI IO]] COOTBETCTBYIOIIMMHU 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 OKUCIUTEIEHO-
BOCCTAaHOBUTEJIPHON PEaKIIMH, U HA3BaHUEM 3TOTO MpoIlecca: K K10 MO3UIIMU, 0003HAYEHHOM
OyKBOH, MOIOEPUTE COOTBETCTBYIONIYIO MTO3UIINIO, 0003HAYECHHYIO ITU(POi.

CXEMA TTIPOLIECCA HA3BAHUE ITPOILIECCA
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

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

Bb) MgSO4 n K2SO4

B) H2 u NH3

PEAKTUB

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.
3anumnmTe Yuciio ¢ TOYHOCTHIO JI0 HEIbIX.

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.

OTBeTHI.

Bapuanr 1.

1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15

45 |37 132 412 |14 |13 |41 |24 132 412 |34 |341 |34 |34 |221

16 |17 [18 |19

24 | 142 | 500 | 46

20. 10HNO;3 + 3Fe(OH), = 3Fe(NOs)s + NO + 8H,0
N+5 + 36— N+2 1
Fet2-1e— Fe™® 3

N*> (HNO3) - okuciuTens

Fe*? (Fe(OH).) - BoccTaHOBHTEND

21. Cu+4HNO3 — Cu(NO3)2 +2NO: + 2H.0
Cu(NOz3)2 +2NaOH — Cu(OH), + 2NaNO3
Cu(OH)2 + 2HCI — CuCl; + 2H>0
Cu(OH); + 2H* — Cu?" + 2H,0
22. m(Na2S04)=28,4 r
N(Na2S04)=0,2 moJb
NazSO4 + Ba(NOz)2 = BaSO4 + 2NaNOs
n(BaS0O4) = n(Na2S04)=0,2 moJ15
m(BaSO4) = 46,6 r
23. ZnSO4 + 2NaOH = NaxSO4 + Zn(OH)2| (BbIiman Oenblit aMophHBIN 0CaT0K)




ZnS04 + Ba(NO3)2 = Zn(NOs)2 + BaSO4| (BbIman Oeiblii KPUCTATUTHIECKUN 0CAIOK)

Bapuanrt 2.

1 2 3 4 5 6 7 8 9 10 (11 |12 |13 |14 |15
14 |57 312 | 321 34 |23 |31 |13 [214 [243 |14 124 |24 |35 | 221
16 [17 |18 |19

23 232 |35 |114/115

20. 3NazS + 2FeBrs = 2FeS + S + 6NaBr

S2 (NazS) - BoccTaHOBHTEIb

S2-28—8°

1

Fe*® +1eé— Fe*? 2

Fe*3 (FeBrs) - okucinuTens

21. Zn(OH)2 — ZnO + H20
ZnO + 2HC1 — ZnCl» + H,0

22.

23.

3ZnCl, + 2KsPOs — Zns(POu)2 + 6KClI

3Zn?* + 2POs* — Zn3(POu):
m(HCI)=1,46

n(HCI)=0,04 monb
MgSOs + 2HCI = MgCl2 + H20 + SO

n(SOz) = 1/2n(HCI)= 0,02 momnb

V(SO,) = 0,448 1

CaCl, + Na2CO3 = 2NaCl + CaCOs| (Bbimai Oenblii 0caoK)

CaCl, + 2AgNOs = Ca(NOz3)2 + 2AgCl| (Bbimasn Oesblii TBOPOKUCTHINA OCAIOK)




