Mynnusnanhhoe SioameTHoe odmeofpaIoRATeILHOE YIPCKACHHE
«(peania oSueobpaionarensHan Wxkona Ne29 ¢, Bpauncka
umenn Nepos Coserckoro Cowza [1.B, Kyvueposas

Bruncka
3 OCHOBHOH 0OpaIoRATENLHON NpoTpasMMB
oCcHORHOTO obuero obpatosanna (31.08.2023)

PACCMOTPEHA H ITPHHATA. Cornacosang
lpeToRon 38ceRaHHSE METOANYECKOTD OBEAHHEHNA . ZMpeKTopa no YBP
YUHTENCH CCTCCTBEHHO-MATEMATHNECKOIT LKA e Kymna O,
or 24 0820231 Ne | 25 0R.2023

PABOYAS TTPOIPAMMA

yueGHOTO npeamera « Xumany (Gmonuit yposetn)

s ocHosioro obimero obpasosanms.

Cpok ocrocHun 2 roga (B-9 knace)

x r-ﬂ_""“"'-.:t\.\
q:.,_:"[.ll"ﬁ"“r':,'ﬂ
g e A ﬂﬁf..- %
J ﬂ.‘_at-‘. ,_-_l.'lr;_.‘i-r.'r e
e 5 B

3. <

w
i
¥

COCTARNTCTH: YIHTEAR XHMHR

2023



MyHnununansHoe OI0KeTHOE 0011e00pa3oBaTeIbHOE YUPEKICHHE
«Cpennss obmeodpazoBarenbHas mkona Ne29 r. bpsiacka nmenn ['epost CoBetckoro Corosza
I1.B. Kyueposa»

Annomayusn Kk paboueii npozpamme
y4eOHOT0 npeaMeTa « XUMHUD

Pabouas mporpamma yueOHOTO mpeameTa « XUMHUs 00s3aTeIbHON PEIMETHONW 00IacTH
«EcTecTBeHHO-Hay4YHBIC TIPEIMETHD pa3paboTaHa B COOTBETCTBUH ¢ IMyHKTOM 32.1 ®T'OC OO0
U peanusyercd 2 roga ¢ 8 mo 9 Kiacchl.

Pabouas mporpamma pazpaboTaHa Tpynnol yIUTENIeH B COOTBETCTBHH C IMOJOKEHUEM O
pabounx mporpammax U OmpeseNiseT OpraHu3aIio 00pa30BaTENbHON NEATEIBHOCTH YUUTENS B
IIKOJIE [0 ONPEAETICHHOMY YUeOHOMY npeomemy.

Pabouas mporpamma yuebnoco npeomema «Xumus» sBisgercs dacteto OOII OO0
OIPEIEIAIOLIEH:

- cofiepKaHMUE;

- IJITAaHUPYEMbIE PE3YJIbTaThl (JINYHOCTHBIE, METANPEAMETHBIE U ITPEAMETHBIE);

- TeMaTHYecKoe IUIaHUPOBAaHUE C Y4YeTOM paboyeill MmporpaMMbl BOCHUTAHUS U
BO3MOXXHOCTBIO Hctonb3oBanus JOP/IIOP.

PaGouas mporpamma oOcCy>kJeHa U MPHUHATA PEIICHUEM METOIUYECKOT0 OObEeTUHEHUS U
corjlacoBaHa 3aMECTHTEIEM TUPEKTOpa Mo yueOHo-BocnuTareiabHoi padbore MBOY COII Ne29
r. bpsucka.

JHara: 31.08.2023



HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma 1o XMMHUU Ha YPOBHE OCHOBHOT'O 00111ero 00pa30BaHuUs COCTAaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOECHHUS OCHOBHOHM 00pa3oBaTesIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHbBIX B ®I'OC OOO, a takke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCOUTAHUS U C YY4ETOM KOHIETLUHU HpenojaBaHus y4eOHOro Mmpeamera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanuu.

[Iporpamma mo XumMuM 1a€T NpEACTABIEHUE O LENsIX, OOIIeW CTpaTeruu OOydeHWs,
BOCIIUTaHUS M pPa3BUTHA OOyYaroIIMXCS CpPeACTBAMH Y4e€OHOIro IpeaMeTa, YCTaHaBIMBAeT
o0s13aTeNIbHOE MPEIMETHOE CO/epKaHKe, MpelyCMaTpUBAET paclipelleIeHue ero mno kiaccaM u
CTPYKTYypHUPOBAaHHE I10 pa3fesiaM U TEMaM IPOrpaMMbl 110 XMMHH, ONPEAEISAET KOJIUYECTBEHHBIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IOCIeA0BaTEIbHOCTh
U3yUYEHHs] XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOIMKH y4eOHOIro
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BO3MOKHOCTH MpeaAMeTa Jis
peanu3anuu TpeOOBaHUI K pe3ybTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMBbl Ha
YpOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00yUYEHHs] XUMUU
Ha YpOBHE Leled H3yd4eHUus IMpeaMeTa M OCHOBHBIX BHJOB Yy4eOHO-TIO3HAaBaTEIbHOU
JeSITeIbHOCTH 00yUalOIIerocs 10 OCBOCHUIO yU€OHOT0 COlepKaHMs.

3HaHUE XUMHH CIYXKHUT OCHOBOW Ui (hOpMUPOBAHUS MUPOBO33PEHHS 00YYAIOIIETOCs, €ro
NpEeACTaBICHUN O MAaTEPUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMUPYEMBIE XUMHEH
IPEJICTaBICHNS O B3aMOINPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus I00adbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOIA,
9HEPreTUUeCcKOoi, MUIEBOM U SKOJIOTMYECKON O€30MacCHOCTH, MPOOIEM 3paBOOXPAHEHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET peanu3alil BO3MOXHOCTEH JJisi camMopa3BUTUS U (OPMHUpPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U pyHKIHNOHATbHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHON  y4eOHOH  JEesATeNbHOCTH,  OKCIEPHUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHUH, HEOOXOOUMBIX Kak B TIIOBCEJHEBHOW JKU3HHM, TaKk M B
npogeccuoHaIbHOM e TENbHOCTH;

3HaKOMHUT €O CIEUU(UKON HAyYHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOI'O
B3IJIAa HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAlloM B (POPMUPOBAHUU
€CTECTBEHHO--Hay4YHON IPaMOTHOCTH 00Y4aroIINXCs;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K MPHUPOJE, K 4YEJIOBEKY, BHOCHUT CBOM BKJaJ B 93KOJOIMYECKOoe OOpa3oBaHHE
00yJaromuxcs.

JlanHble HampaBiieHHs B OOy4YEHHHM XUMHUHU O0ECIEUYMBAIOTCS CHEUU(UKON COAep KaHUs
y4eOHOro npeaMera, KOTOPBIM SIBISETCS MEJarorndeckd aJanTHPOBAaHHBIM OTpPaKEHUEM
0a30B0il HAyKH XMMHHU Ha ONpeeIEHHOM dTarne e€ pa3BUTHsL.

Kypc xuMun Ha ypoBHE OCHOBHOTO O0IEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIUMHUCS CUCTEMbI NIEPBOHAYATIBHBIX MOHATUN XMMUHU, OCHOB HEOPraHUYECKOW XUMHH U
HEKOTOPBIX OTACIBHBIX 3HAYUMBIX IIOHATUN OPTaHUYECKON XUMUHU.

CrpykTypa cozepkaHHs MpOrpamMMbl 10 XUMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé€ mzydeHuro. CopepiaHue CKJIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM



JJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XuUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OpraHM30BaHbl II0 NPHUHIMITY ITOCJIEI0BATEIBHOIO Pa3BUTHUS 3HAHUM HA OCHOBE
TEOPETHYECKUX MPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMMUY;

— YUYEHMS O CTPOEHUM aToMa U XMMHYECKOH CBS3H;

— MPE/ICTaBICHUH 00 JIEKTPOIUTUYECKOMN TUCCOIMALINN BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHMSA PAaCCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJIHASA (YHKLIMU OOBSACHEHHs U IPOTHO3MPOBAHUS CBOWCTB, CTPOEHHMSI U BO3MOXKHOCTEH
IPAKTUYECKOr0 IPUMEHEHNUS U MOJTYUYEHHUS U3y4aeMBbIX BEIIECTB.

OcBoeHue mNporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJSAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAaHUIO U METOAAM IO3HAaHUA B Hayke. M3yueHue xumMun
OPOMCXOJUT C TPHUBJICYCHHEM 3HAHUM M3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxarommii Mup», «buonorus. 5—7 knaccel» 1 «PuU3uKa. 7 KJIaccy.

[Ipu u3yueHun XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOM HayKU Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON JIEATEIbHOCTH YellOBeKa U KaK OJHOTrO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpbI. 3ajjauya y4eOHOro mnpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEWIHMX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUHM, JOCTYNHBIX O0O0OOIIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, B
NpUOOIIEHNH K HAyYHbIM METOJaM [TO3HaHMS IIPU N3YUYEHUH BELIECTB U XUMUYECKUX peaKIHii, B
(OpMHUpPOBAaHMM W Pa3BUTHM II03HABATENbHBIX YMEHHMM M HMX MPUMEHEHHMM B Yy4yeOHO-
NIO3HABATEJILHOM U y4eOHO-HUCCIIEJOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPABUII 0€3011acHOTO
oOpallleHus ¢ BeleCTBaMU B TOBCETHEBHOM JKU3HH.

[lpn M3ydyeHMM XMMHUU Ha ypOBHE OCHOBHOIO O0IEro oOpa3oBaHUsl Ba)XXHOE 3HAYECHUE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHME MHTEIJIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSTEIILHOMY TPHHITHIO DPEUICHWH, CIIOCOOHOM amanTUpoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HanpaBJICHHOCTb OOYYEHHUS Ha CUCTEeMaTH4ecKoe NpuoOliieHne oOydaromuxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABaTENbHOM  JIEATENBHOCTH, HAy4YHbIM  METOJAaM  IIO3HAHUS,
(hopMHUPYIOIIUM MOTHBAIIHIO M PA3BUTHE CIOCOOHOCTEH K XUMUU;

— oOecrieyeHUe YCIOBHI, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYArOIIMMHUCS OIIbITA
pa3HOOOpa3HON AESITETbHOCTH, MO3HAHWS M CaMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIINI), UMEIOIINX YHUBEPCAIbHOE 3HAaUEHUE /ISl pa3IMYHbIX BUOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel (yHKIIMOHAIBHONW M €CTeCTBEHHO-HAy4YHOW TPAaMOTHOCTH, B TOM
qrciae YMEHHH OOBSACHATh M OLEHHMBATH SIBJICHHUS OKPYXKAIOIIETO MHpA, HCIONB3YS 3HAHUS H
OMbIT, IOJIyYEHHbIE MpPU HM3yYEHUU XHUMHUH, NPUMEHATh HUX IMpH peHIeHHH mpodiieM B
MOBCEIHEBHOM KU3HU U TPYAOBOM AEATEILHOCTH;

— (hopMupoBaHue y 00y4aromuxcs ryMaHUCTUUECKUX OTHOUICHUH, TOHUMaHMsI LIEHHOCTH
XMUMHUYECKHX 3HAHUHU I BBIPAOOTKH SKOJIOTHYECKH IIEJIeCOO0Pa3HOTO MOBEICHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMs CBOErO 3J0POBbS M OKPYIKAIOLIEH IPUPOIHOU
Cpensl;



— pa3BUTHE MOTUBAIIMU K 00yYEHHUIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
npo It U HaMPaBIEHHOCTH JAAJILHEHUIIIETO 00yUeHUS.

OO1iee yuCino 4acoB, OTBEAEHHBIX JJI M3YyYEHUS XMMHHM Ha ypOBHE OCHOBHOI'O OOIEro
oOpa3zoBanus, coctaBisier 136 yacoB: B 8 kinacce — 68 yacoB (2 4aca B Hezeno), B 9 kinacce — 68
yacoB (2 yaca B HE/CIIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Ponb XuMHM B KM3HHM 4eloBeKa. XMMHsS B CUCTeMe HayK. Tema u
BemecTBa. dusnyeckne CBONCTBAa BEHIECTB. ArperarHoe cocrosiHue BemiecTB. [loHsitue o
METO/ax MO3HaHUsI B XUMHH. UHnCThIe BemecTBa U cMecH. CriocoObl pa3iesieHus CMECei.

ATOMBI U MOJEKyJIbl. XUMHUYECKHE 3JIE€MEHThl. CHMBOJBI XHMHYECKHX 3JIEMEHTOB.
[IpocTsie 1 cinoxkHbIE BenleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 011 XUMUYECKOTO AJIEMEHTA B COCIMHEHHH.

KonunuectBo BemiectBa. Monb. MonsipHass macca. B3aumocBsi3b KOJIMUYECTBAa, MAacChl U
YHClia CTPYKTYPHBIX €IMHHUII BelecTBa. Pacu€Tel mo popmynamMm XUMUYECKIX COCTUHEHUH.

dusznueckue M XUMHUYECKHE SIBICHHUS. XUMHUYECKas peakius ¥ e€ MpU3HaKUh. 3aKOH
COXPaHEHHUs MacChl BEIIEeCTB. Xumuueckue ypaBHeHus. Kiaccuduxanus XuMuyeckux peaxuui
(coenrHeHHMsI, pa3IOKEHUS, 3aMEIIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0M, MpaBmwiiaMu paOOThl B JIAOOPATOPUU U TpUEMaMU
oOpareHusi ¢ J1abopaTopHBIM O0OpPYAOBaHHEM, M3YyYCHHE M ONMUCaHWE (DU3UIECKUX CBOMCTB
00pa3110B HEOPraHUYECKNX BEUIECTB, HaOMoAeHne (u3nuecKuX (IJIaBlIeHUe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyNKe, KUIIEHHWE U KOHJEHCAIUS BOJbBI) U XUMHUYECKHX (TOpEeHHE CBEYH,
MPOKAJTMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBIE MeJia ¢ KHCIIOTOM) SIBIICHUH, HAOIIOICHNE
W ONHWCAaHWE TPU3HAKOB TMPOTEKAHWUsS XUMHUYECKHMX peakiui (paszlIokeHHe caxapa,
B3aMMOJICICTBHE CEPHOU KHUCIOTHI C XJIOpHUIOM Oapusi, paznoxkenue ruapokcuna menu (1) npu
HarpeBaHWM, B3auMOeCHcTBHE kene3a ¢ pactBopoMm coiu meau (II), uzyuenwe cmoco6oB
pasleNieHuss CMEeCe: C TOMOIBI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHHE, IUCTHIUISIIHS,
xpomarorpadusi, TPOBEACHHE OUYMUCTKH TOBAPEHHOW COJIM, HAOIIOJEHWE U OIHCAHHE
pe3yJabTaTOB MPOBEJICHUS ONBITA, WUIKOCTPUPYIOLIErO 3aKOH COXPAaHEHMsS MAacChl, CO3JaHUE
MoJIelIe MOJIEKYT (IIapOCTEPKHEBBIX ).

Ba:kHeililne npeacTaBuTe 1M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 31€MEHT M IPOCTOE BEIIECTBO.
HaxoxneHnue kucinopoja B npupoje, Gpu3ndeckue U XMMUYECKHUe CBOMCTBA (peakluyu TOPEHUS).
Oxcunel. Ilpumenenue xkucnopoga. CrnocoObl TONYyYEeHHUS KHUCIOpOJa B JabopaTopuul U
MPOMBINUICHHOCTH. KpyroBopoTr kuciopoaa B mpupoje. O30H — alJoTpONHAas MOAUPUKAIUS
KHCJIOPO/Ja.

TennoBoir A(DQeKT XUMHUYECKOHW peakluh, TEPMOXHMHUYECKHE YpPaBHEHHS, 5K30- H
SHIOTEPMUUYECKHE peakuuu. TOMIMBO: yroib W METaH. 3arps3HEHHE BO31yXa, YCHIICHHE
HapHUKOBOTO 3(dekTa, pazpylieHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue BoIopoAa B MPUPOJE,
(u3nueckre U XMMHUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOoco0bI nonydeHus. Kucnotel u conu.

MonsipHbiii 00BEM ra3oB. Pacu€Thl Mo XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoucTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacklennsie u
HEHACHIIICHHBIC PAacTBOpPHI. PacTBOpUMOCTH BemiecTB B Boje. MaccoBasi J0Jsi BELIECTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOAbl. OCHOBaHUs. Poiib pacTBOpPOB B NMPUPOAEC M B KU3HU



yenoBeka. KpyroBopoTr Boxabl B Ipupoje. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OUYMCTKA
IPUPOJIHBIX BOJI.

Knaccudpukanmss nHeopranmueckux coenuuennit. Oxcunpl. Knaccudukanus OKCHIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoaeoOpasyromue. HoMenknatypa
okcu10B. PU3NUECKre U XMMUUECKHE CBOICTBA OKCHIOB. [loyueHne okcuaos.

OcnoBanms. Kmaccudukarust OCHOBaHWH: HIENOYM W HEPACTBOPHMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. @uU3MYECKHME M XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomyudenue
OCHOBaHUM.

Kucnorsl. Knaccugukarus kucnor. Homenknatypa kucinor. @u3nueckue U XUMHUYECKHUE
cBoiicTBa kuciot. Psan akruBnoctu metamioB H. H. bekerosa. I[lomyyenue Kucior.

Comu. Homenknatypa coseir. @uznueckue M XMMHUUYECKHE CBOWMCTBa coiied. [lomydyenue
COJIEH.

I'enernueckas cBA3b MEXKAY KilacCaMH HEOPraHUYECKUX COEIUHEHUI.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OIpEIeNIEHUE COJepKaHusl KUCIOpoJia B BO3yXe, MOIyUYeHHe, coOupaHue,
pacno3HaBaHMEe M HM3yY€HHE CBOMCTB KHUCIOpOJa, HAOJIOJEHUE B3aUMOICHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHMS M MpEeKpalleHHs TopeHus (1okapa), 03HaKOMJIEHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE HMX CBOWCTB, IOJIydeHHE, cOOMpaHue, paclo3HaBaHHE U
M3y4YeHuEe CBOMCTB Bojoponaa (TopeHue), B3aumMmojeicTBue Bojopoaa ¢ okcumom meau (II)
(BO3MOXHO HMCIOJIb30BaHUE BHJIEOMATEPHAIOB), HAOIIOJeHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPAacTBOPEHUS BEUIECTB C PA3IUYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIE pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPAa3I[0B HEOPraHMYECKUX BEILIECTB Pa3IMYHBIX KJIAcCOB,
HAOMIO/ICHUE W3MEHEHHUS OKPAaCKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYell, u3ydeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTBopomM cepHOW KHUCIOTBHI, KHUCIOT C METajulaMu,
peaKuuii HEUTpaJM3alu, T[OJYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3a7a4 110 TeMe «BakHenmue
KJIACChl HEOPIaHUYECKUX COCTUHEHUI».

Ilepuoanyeckuit 3axkoH u Ilepunoanyeckass cucremMa Xxumudeckux siemenros JI. M.
MenpeneeBa. Ctpoenne aToMoB. XuMHYecKas cBA3b. OKUCIANTE]IbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[lepBrle TOMBITKKM KIAacCUPUKALMK XUMHUYECKUX dieMeHToB. [loHsTHE O Trpynmax
CXOJIHBIX 3JIEMEHTOB (IIE€JIOYHbIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOTEHbI, UHEPTHBIE Ta3bl).
DJIeMEeHTHI, KOTOpBIe 00pa3yIoT aM(pOoTepHbIE OKCUIBI i THIAPOKCHIBI.

[lepnonnueckuii 3akoH. Ilepuogmueckas cucrema Xxumuueckux osnemeHtoB JI. U
MengeneeBa. KopoTkonepuonnas u anmuHHomnepuogHas ¢opmel [lepuogudeckoid cuUCTEMbI
xumuueckux diemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmsl. Duznueckuid CMBICH
IOPSIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI JJIEMEHTA.

Crpoenune aromoB. CocrtaB artoMHbIX saep. M3ortombl. Onexktponbl. CrTpoeHue
ANEKTPOHHBIX 000J04YEeK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonnyeckoil cucTemMsl
J. W. MengeneeBa. XapaKTEpUCTHKAa XMMHMUYECKOTO DJJIEMEHTAa II0 €ro IOJIO)KEHHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJInyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IIEPUOJAM.



3nauenue [lepuoguueckoro 3akona u Ileproguyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HayKu U npakTuku. 1. 1. MenaeneeB — y4€HbI U IpakJaHKH.

Xumuaeckas CBSI3b. KoBanentnas (momnsipHas " HETOJISIPHAS ) CBSI3b.
DIEeKTPOOTPULIATETBHOCTh XUMUUECKUX 3JIEMEHTOB. MlOHHAas CBA3b.

Crenenb  okucienus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHUCJICHUSI U BOCCTAaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA
IMHKAa C pacTBOpaMu KUCIOT W ILIEJIOYEed, MPOBEACHHUE OMbITOB, WUIIOCTPUPYIOIIUX MPUMEPDI
OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHMM (TOpEeHUE, PeaKliuy Pa3oKEeHUs, COCTUHEHNUS).

Meoscnpeomemnwie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3EH NMPU U3YYEHUH XMUMHH B 8 KJacce OCYyLIECTBISAETCS
Yyepe3 MHCIIOJIIb30BaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATHUH, TaK U MOHSITHI,
SIBJISIFOLLMXCSL CHCTEMHBIMU JIJIsL OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO--HAyYHbIE TOHSTHS: HAY4YHBIM (aKT, TUMoTe3a, TEOpHUsi, 3aKOH,
aHaJlW3,  CHUHTE3,  KilaccupuKalus,  MEePUOJUYHOCTb,  HAONIOJIEHUE,  HKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBJICHHUE.

®usuka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHWJ, HN30TOIbI,
pPaauOaKTUBHOCTb, MOJIEKYJIa, JJEKTPUUYECKUNM 3apsil, BEIIECTBO, TeJO, 00BEM, arperaTHoe
COCTOSTHUE BEILEeCTBA, ra3, (U3WYECKHE BEIUUYHMHBI, €TUHHUIBI U3MEPEHMs, KOCMOC, MJIAHETHI,
3BE3151, CoHIIE.

Buonorus: porocunres, neixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOJIBI, IOJIE3HBIC
MCKOIIaeMble, TOIUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHU4ecKasi peaKius

[lepnonnueckuii 3akoH. Ilepuogmyeckas cucrema XxuMmuueckux oanemeHtoB JI. H.
MenaeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTM B M3MEHEHHWHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBbIX TPEX IEPUOAOB, Kajus, KaJlbLHUs U HX COCJUHEHUHW B COOTBETCTBUHU C
MOJIOKEHUEM FJIeMEeHTOB B llepronyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHUABI XUMHUYECKON CBA3U. THIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOWMCTB BEIECTBA OT THUIA KPUCTALINYECKON PEMETKA M BHJIa XUMHYECKOU
CBSI3U.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XHUMHUYECKHE CBOMCTBa
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKHX COCIUHEHHM, TeHeTHYecKas
CBSI3b HEOPTAaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX peakuil MO pa3IUYHbIM MpHU3HaKaM (10 YUCITY U COCTaBY
yYacTBYIONIMX B PEAaKIUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, MO0 OOpAaTUMOCTH, 1O YYacTHUIO KaTanam3aTopa). DK30- U
SHJOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUICCKHE YPABHEHUSI.

[Tonsitue o cxkopoctu xumudeckoil peakuuu. [lonarue o6 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsATHEe O TOMOreHHBIX M TETepOreHHbIX peakuusx. [lonsrue o
karanuze. lloHsTue o0 XxXuMUYecKOM paBHOBecHH. DakKTOPHI, BIHUSIONIME HA CKOPOCTh
XUMUYECKON PEAKIIMU U TTOJIOKEHUE XUMHUIECKOTO PABHOBECHSI.



OKHUCIINTENIBHO-BOCCTAHOBUTENBHBIE PEaKIUH, DSJICKTPOHHBIM OadaHC OKUCIHUTEIIBHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBlI€HHE YpPaBHEHHH OKHCIIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BaHUEM METO/1a AJIEKTPOHHOIO OaliaHca.

Teopust >MEKTPOIUTHUECKON AMCCOLMALUH. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHMOHBI. MeXaHU3M JHMCCOLMAIMM BEIIECTB C pPa3IMYHBIMM BHJAMH XHMHUYECKOH CBS3H.
Crenenp aucconnaruy. CUIbHbBIE U CIIA0bIe SJEKTPOIIUTEHI.

Peakuyu moHHoro o6meHa. YcinoBHsl NMPOTEKAHUS PEAKIMM MOHHOrO OOMeHa, MOJHbIE U
COKpaIllEHHbIE MOHHBbIE ypaBHEHMs peakuuid. CBOICTBa KHUCIOT, OCHOBAaHUM M cojieil B cBeTe
npeCTaBiIeHU 00 3JIEKTPOTUTHYECKOW aucconuannu. KadecTBeHHbIE pPEaKLMU Ha HOHBI.
[TonsiTHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEILECTB —
METAJUIOB M HeMeTauloB (rpaduTa W anMmasa), CIOXKHBIX BEILECTB (XJIOpUAa HATpHs),
UCCJIEJOBAHUE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKON peakuuu OT BO3LACHCTBHS pPa3IMYHBIX
(hakTOpOB, HCCIIEIOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MPOIECCa JUMCCOLMALINN
KUCJIOT, Ieno4ed M coied (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEpUANIOB), MPOBEJICHUE
OTIBITOB, WIIIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHMUs peakluil MOHHOro obMeHa (oOpa3zoBaHME
ocajika, BBIJCNICHHE Tra3a, OOpa3oBaHME BOJbI), OINBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKlUid (FOpeHHe, peakluu pa3ioXKeHHs, COCIUHEHHMS),
pacrno3HaBaHHE€ HEOPraHWYECKHUX BELIECTB C IIOMOIIbI0 KAaYEeCTBEHHBIX PEAKIMHA Ha HOHBI,
peleHne YKCIePUMEHTAIbHBIX 3a/1a4.

HemeTanibl 4 X coeTUHEHUS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepHbIE
creneHu okucieHuss. CTpoeHue M (PU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TIaJOrE€HOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTaslaMH,
miesioyamu).  Xiopoogopon. ConisHas KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIY4YEHHE,
npuMeHenue. JlelicTBue xjiopa U XJI0pOBOAOPOJa Ha OPraHK3M uesoBeka. BaxHellue Xmopuasl
U UX HaXO0XJIEHUE B IIPUPO/JIE.

OOmas xapakrepuctuka 531eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3nyecKue CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIIHBIE MOJU(PHUKAIIMKA KUCIOPOJA U cepbl. XUMHUUECKHUE CBOICTBA
cepel. CepoBojopoj, cTpoeHue, (U3HYEeCKHEe M XUMHUYECKHe CBOWCTBA. OKCHIBI CEphl Kak
NpEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, GU3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOmme Kak TMpencTaBUTENs Kilacca KUCIOT M crneuupuyeckue). XUMHUYECKHE peakiHH,
JeXallie B OCHOBE MPOMBIIUIEHHOTO CIOCO0a TMOMy4eHHUs CepHOM KHUCIOTHL. I[IprMeneHue
cepHoll kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakius Ha cyibdar-uon. Haxoxnenue
ceppl M €€ COeAUHEHUHl B MpHupoae. XUMHUYECKOE 3arps3HEHHE OKpYXaroled cpeasl
COCIMHEHUSIMH Cepbl (KHCIOTHBIC NOXAM, 3arpsA3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALLICHUS.

OOmass xapakTepucTuka 31eMEeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHA. A30T, paclpoCTpaHEHHE B IpHUpoJe, (U3NYECKUE WU
XUMHYeckHe cBoiicTBa. KpyroBopot azora B npupoje. AMMHUAK, ero (u3n4eckue U XMMUYECKHe
CBOWCTBA, MOJly4eHue 1 npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMHUYECKHE CBOMCTBA,
npuMmeHenne. KauecTBeHHas peaklids Ha HMOHBI aMMOHUS. A30THas KUCIOTa, €€ IMOJIy4eHHE,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (0OLIMEe Kak NpeACTaBUTENs Kiacca KHUCIOT U
cneunpuyeckue). Vcnonb3oBaHWe HUTPATOB M COJICH aMMOHHS B KadyeCTBE MMHEPAJIbHBIX



ynoOpeHuii. XUMHUYECKOE 3arpsS3HEHUE OKPYKAIOMICH Cpebl COSIMHEHUSIMH a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, amIoTporHble MOIUPUKAIIH
dbocdopa, dpuznueckue u xumuueckue cpoictBa. Okeun gochopa (V) u docdopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, moiydeHue. Mcmomb3zoBaHue ¢ochaToB B KayecTBe
MHUHEpaJIbHBIX YA0OpEHUH.

OO6mas xapakrtepuctuka 351eMeHTOB IVA-rpynnel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTEINIEHU OKHUCIIEHUS. YTJIEepo/l, aJUIOTPOIHbIE MOAU(UKAINK, PACIPOCTPAHEHHUE B
npupoze, pusnueckue u Xumudeckue cBoicrsa. Ancop6uus. Kpyropoport yriepoaa B mpupoe.
Oxcuapl yraepona, ux (GpU3MUecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE HA JKUBbIE OPTaHU3MBI,
NOJy4YeHHE U TPUMEHEHHE. DKOJIIOTHYEeCKHUe MpoOIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (IV),
TUIOTEe3a INI00aJbHOrO0 MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3QQeKkT. YronbHas KHUCIOTa U €€
CONM, UX (PU3MUECKHUEe M XUMHMYECKHE CBOMCTBA, NOJy4YeHHE M IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uMOHBL. ~ Mcmonmp3oBaHue  KapOOHAaTOB B ObITY, MeAMLUHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriepoia
(MeraH, 9TaH, STWIEH, alETWIEH, 3TaHOJ, TIJHUIEPUH, YKCycHas Kuciora). I[IpuponHsle
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIM ra3, HedTb), MPOAYKTHl HX MNepepadOTKU
(OeH3uH), UX poJib B OBITY M MPOMBINUIEHHOCTH. [IOHATHE O OMONIOTUYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBojJax — W HMX pOJM B KHU3HU 4YeJlOoBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMUYECKUX COCAUHEHU.

Kpemuuii, ero ¢usnyeckre M XHUMHUYECKHE CBOMCTBA, MNOJY4YEHHE U TPUMEHEHHE.
Coenunenus kpemHusi B mnpupone. OOmme mnpeacraBneHuss o0 okcuge kpemuawms (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIIEHHOCTH. BaxHeilmue
CTPOUTETLHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiiemsl
0€30I1aCHOT0 MCII0JIb30BaHMs CTPOUTEIbHBIX MAaTEPHAJIOB B TOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3yueHre 00pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUI Ha XJIOPUA-MOHBI U HAOJIIOAECHUE NMPHU3HAKOB MX MPOTEKaHMs, OIBITHI,
oTpakarolmue (pU3NYecKue U XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COEJUHEHUH (BO3MOYKHO
UCTIONBb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0O0pasliaMu XJIOPUIOB (TATIOTEHHUIOB),
O3HAaKOMJIEHHE C oOpa3laMu cepbl U €€ COeAMHEHUSAMU (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOMIOJEHWE TMporiecca OOyrauWBaHMs — caxapa TMOJ  JICHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOThI, U3yUYE€HHUE XUMHUECKUX CBOICTB pa3z0aBlieHHON CepHOU
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOM peakiuu Ha Cynb(paT-WOH M HAOIIOJeHHE NMpHU3HaKa e
NPOTEKAaHUs, O3HAKOMJICHHE C (PU3MUECKMMH CBOMCTBaMM a30Ta, (ocdopa W UX CoennHEHHU
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEpUaIoB), oOpa3aMu a30THBIX U POCHOPHBIX YIO0OpEHUH,
NOJy4YeHue, coOupaHue, paclo3HaBaHWE M HW3yYEHUE CBOMCTB aMMMaka, IpPOBEJICHHE
Ka4eCTBEHHBIX pPEAaKUMA Ha HMOH aMMOHMSA U (ochaT-uOH M H3Yy4YEeHHE IPHU3HAKOB UX
IPOTEKaHUs, B3aMMOJEICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), M3yUEHUE MOJIENed KPHUCTAUIMYECKUX PEHIETOK anMmasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C HPOLEcCOM afcopOLUM pacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM NPOTUBOras3a, MojyuyeHue, coOupaHue, pacro3HaBaHUe
U M3Y4YCHHE CBOWCTB YTJIEKHCIIOTO ra3a, MPOBEJCHHE KAa4eCTBEHHBIX PEaKIMii Ha KapOOHAT U
CIWJIMKAaT-HOHbl U H3Y4YEHHE MPU3HAKOB MX TMPOTEKAHMs, O3HAKOMJICHHE C NPOAyKLIHEH
CHJIMKAaTHOM NPOMBIIIJIEHHOCTH, PELICHNWEe SKCIEPUMEHTANIbHBIX 3a7ad 1o Teme «Baxuelmue
HEMETAJJIbl U UX COCIUHEHUS.



MeTaJJIbI K MX COeAMHEHUS

OO6mas xapakTepUCTHKAa XWMHUYECKHX OJEMEHTOB — METaUIOB HAa OCHOBaHUU UX
nonoxxeHus B [lepuoanueckoi cucteMe xumuueckux sneMentoB 1. . Menaeneesa u ctpoeHus
atroMoB. CTpoeHue MeTaIOB. MeTajinueckas CBSI3b U METAJIMYECKas KpHUCTaJUITMYecKast
pemeéTKa. DIEKTPOXUMUYECKUA psAll HanpshkeHud MeramioB. Dusmyeckue M XUMHUYECKHUE
cBoiicTBa MeTayioB. OOIUe CrOCOOBI MOMyYeHHsS] METaIIOB. [IOHATHE O KOPPO3HH METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT Koppo3uu. CruiaBsl (CTab, YyTyH, JIOPAUTIOMUHUN, OpOH3a) U
WX MIPUMEHECHHE B OBITY M MPOMBIIIJIEHHOCTH.

[llenounble MeTasuIbL: NTOJOKEHUE B [leproanueckon cucTeMe XUMUYECKUX 3J1EMEHTOB /1.
N. MenpneneeBa, CTpOCHUE MX aTOMOB, HaXOXJEHHE B mnpupoje. PU3NYECKUEe U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATPHS U Kanus. [Ipumenenue
IIEJIOYHBIX METAIUIOB M UX COCTUHCHUH.

[[lenoyHoO3eMeENbHBIE METAUIBl MarHuii M KajdbLMi: mnoJiokeHue B Ilepuoamueckoit
cucreme xumuuyeckux anemeHtoB [[. M. MenpeneeBa, CTpO€HHME KX aTOMOB, HAXOXIAEHUE B
npupojae. PU3NYECKUe U XMMHYECKHE CBOMCTBA MarHusl U Kaiblusa. BaxkHelue coeauHEeHUs
KaJIbIUsl (OKCHI, THAPOKCHU/I, coJn). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUSI.

AmomuHuil: nonoxenue B Ilepmonnueckoil cucreme xumuueckux siemeHtoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B Ipupoae. PU3HUeCKHe U XMMHYECKUE CBOMCTBA
amroMuHMsI. AMGOTEpHBIE CBONCTBA OKCU/IA U THIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepumomnueckoir cucrtemMe xumuyeckux osiementoB JI. U.
MeneneeBa, CTpOEHHE aTOMa, HAX0XKJAEHHUE B mpupoae. Puznyeckre U XMMHUYECKUE CBOWCTBA
xkene3a. Okcunwl, Tuapokcuasl u comu skene3a (II) m xenmesa (III), mx cocraB, cBoiicTBa U
MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ 00pa3laMd METa/UIOB M CIUIaBOB, HMX (DU3WYECKUMH CBOWCTBaMHU,
WU3yUY€HUE PpEe3YyJbTAaTOB KOPPO3UU METAJIOB (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPHUATIOB),
0COOEHHOCTEN B3aMMOJECHCTBUS OKCUA KaJbIUs U HATPUS C BOJOM (BO3MOXKHO HCIIOJIb30BAHKE
BUJICOMATEPHAIIOB), HCCJICIOBAHUE CBOWCTB KECTKOM BOJBI, IMpOIECCAa TOPECHHS >Kele3a B
KHCIIOpOoJie  (BO3MOXKHO  HCIIOJIb30BAaHWE  BHUICOMATEPHANIOB), IPU3HAKOB  IPOTCKAHUS
KauyeCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, NWHKA, xkene3a (II) u xenesa
(IIT), meau (1I), HabnrogeHne U OMMCAHME MPOLIECCOB OKPAILIMBAHUS IJIAMEHM MOHAMU HaTpus,
KaJIisl ¥ KaibIUsl (BO3MOXKHO HCIIOJIB30BAHKE BUIEOMATEPHAIIOB), UCCIEOBaHNE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCHA aIFOMUHMS U THAPOKCHIA IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaxkHelIme MeTalIbl B UX COSTUHCHUS.

XuMus M OKPYKaLIas cpeaa

BemectBa 1 maTepuanbsl B TOBCETHEBHOM JKM3HU YEJIOBEKA. be3onmacHoe MCIoIb30BaHUE
BCIIECTB M XHWMHYECKHX peaknuii B ObiTy. IlepBas moMomip mpu XMUMHYECKHUX OXKOTaxX U
OTPABJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karolel cpebl (mpeeibHas 0MyCcTUMas KOHIEHTpaIus
Beulects, nanee — [1/1K). Pons XxuMuu B perieHuN 3KOJI0THYECKUX TPOOIIEM.

Xumuyeckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MAaTEpUaJIbl).

Mescnpeomemnuie ceasu

Peanuzamust MeXIpeAMETHBIX CBA3EH MPH M3YYCHUH XUMHH B 9 Kiacce OCYIIECTBISETCS
4yepe3 MCIOJIb30BaHUE KakK OOIIMX ECTECTBEHHO-HAYUYHBIX IIOHSATHUW, TaK MW TOHSATHH,
SIBJISIFOLLMXCS] CACTEMHBIMU JIJIs1 OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OOme ecTecTBEHHO-HAy4HbIE IOHATHS: HAy4HbIM (pakT, TUIOTE3a, 3aKOH, TEOPHS,
aHanmu3,  CHHTEe3,  Kiaccu(ukamusi,  TEepUOJUYHOCTh,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJIETUPOBaHNE, U3MEPEHNE, MOJIEINb, IBJICHUE, TAPHUKOBBINA AP (EKT, TEXHOJIOTHS, MaTepUalbl.

®dusnka: MaTepHs, aroM, OJIJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIIHI,
pPaZMOAaKTUBHOCTb, MOJIEKYJIa, JJIGKTPUUYECKUI 3apsi, MPOBOJHUKH, MOJIYIPOBOIHUKH,
IMIJIEKTPUKY, (OTORIEMEHT, BELIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAIMYECKass pemETKa, CIUIaBbl, (PU3WYECKHE BEIMYWHEI,
€IMHHIIBI U3MEPEHNUS, KOCMUYECKOE POCTPAHCTBO, IUIAHETHI, 3BE3/1b61, CoMHIIe.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHUHEpaJIbHbIE YA0OpEHHUS,
MHUKPOI3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdhepa, rumpochepa, MuHepanabl, TOpHbIE TMOPOJbI, IOJE3HBIE
MICKOIIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro 0OOpa30BaHUS
JIOCTUTAIOTCS B X0JI¢ OOYUYCHHSI XUMUU B €IMHCTBE YUeOHOM M BOCTIMTATEIHLHOU JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMH  POCCHUCKHUMH  COINMOKYJBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBWJIaMU U HOPMaMH IOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHS U COIMAN3ALIUN 00yYatOIInuXCsl.

JIMYHOCTHBIE PE3YJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TIO3UTUBHBIX IICHHOCTHBIX OPHUEHTALUA U PACHIMPEHHE OIbITa JCSITEIIBHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpMoTU4YeCKOro BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY U HAYYHOMY
HACIIEINIO0, TIOHUMAHMS 3HAYCHUS XMMHUYECKOH HAayKd B J>KH3HM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIaJIETh JIOCTOBEPHON MHGpOpManuell O NepeqoBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON U OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSX 00 ycTpoicTBe
MUpa 1 00IIeCTBa;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

MPEACTaBICHUSI O COIMAIBHBIX HOpPMaxX W TMpaBUJaX MEXKIWYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHKaTUBHOM KOMIETEeHTHOCTH B 0O0IIEeCTBEHHO TMIOJIE3HOM,
y4e0HO-UCCIeIOBAaTeIbCKON, TBOPUECKOH W JAPYruX BUIAX AEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JEATEIbHOCTH NPU BHIMIOJIHEHUH YYeOHBIX, TO3HABATEIBHBIX 3a7ad,
BBITIOJITHEHUH XHWMHUYECKHX JKCIEPUMEHTOB, CO3/IaHUM YYEOHBIX TPOEKTOB, CTPEMIICHHUS K
B3aMMOMOHMMAHUIO M B3aUMOIIOMOINM B Tpoliecce ITONH yueOHOW IesTeIbHOCTH, TOTOBHOCTHU
OIICHMBATh CBOE TOBEJIEHHWE W TIOCTYNKH CBOMX TOBAPHUIIEH C MO3WUIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHUPOBO33PEHYECKUE  NPEJICTaBICHUS O  BEIIECTBE U  XMMHYECKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH M COCTABJISIOLIME OCHOBY JJisi
NMOHMMAaHUs  CYIN[HOCTH HAyYHOW KapTUHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPO/bI, B3aUMOCBS3SX YEJOBEKa C MPUPOJHON Cpeoi, O posin
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTeNIbHbIE MOTHUBBI, HAIPAaBJICHHbIE HA TMOJYYEHHE HOBBIX 3HAHUN 1O XUMHH,
HEoOXoIuMBbIe Uil OOBSCHEHHs HAOMIOJaeMbIX IPOLECCOB U SBJICHUHN, IO3HABATEJIBLHOM,
WH(POPMAITMOHHON W YUTATEILCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMHU TEKCTaMH, CIPABOYHOMN JUTEPATypOM, NOCTYMHBIMH TEXHHYECKUMH CpEICTBaMU
UHGOPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpec K OOyUYEHHMIO M TO3HAHUIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HMCCIIEIOBATEIBCKON JEATEIHLHOCTH, K OCO3HAHHOMY BBIOODPY
HANpPaBJIEHHOCTU U YPOBHs 00yUYeHHS B ajbHeHIIeM;

4) opMupoBaHNs KyJIbTYPbl 310POBbA:

OCO3HAaHHE ILIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10pPOBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 >KM3HU, OCO3HAHHME IIOCIEACTBUH W HENPUSATHE BPEIHBIX
MPUBBIYCK (YMOTpEOJICHUST aJIKOTOJsl, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOITIOACHUS



npaBmi1 0€30MacHOCTH MpU OOpalleHMH ¢ XUMHYECKUMH BELIECTBAMU B OBITY M peallbHOU
KU3HH;

5) TpyaoBoro BocnuTaHus:

MHTEpEeC K MPAKTHUECKOMY M3y4eHHUI0 MpodeccHil U Tpyda pa3inyHOro poja, YBaXKeHHE K
TPyLy U pe3yJibTaTaM TPYJOBOM MJESATENbHOCTH, B TOM YHCIE€ HA OCHOBE IPUMEHEHUS
NpPEeJAMETHBIX 3HAHUKW 1O XHMMHH, OCO3HAHHBIM BBIOOp WHAMBUIYAIBHOW TpPaeKTOPUU
MPOJIOJDKEHHST 00pa3oBaHMsl C yYETOM JUYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoi mpodeccHoHalbHON AeITeIbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHCS B POGECCUOHATILHOMN Cpelie;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

9KOJIOTUYECKH 11eTIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK UCTOYHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CYIECTBOBaHUs, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY U TCHUXHUYECKOMY 30POBBIO,
OCO3HaHWE IIEHHOCTH COOJIFO/ICHUS TPaBUI OE30MaCHOTO MOBEACHHS IPHU paboTe ¢ BEIIECTBAMHU,
a TaK)Ke B CUTYyaIUsAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIFOCH;

CIIOCOOHOCTH TMPHUMEHSATHh 3HAHUS, MMOJydaeMble NpPU HM3YyUYEHUU XUMHH, JJIS PelleHUs
3a/1a4, CBSI3aHHBIX C OKPY’KaIOIEel MPUPOIHON CPEAOH, sl MOBBIIICHHS YPOBHS 3KOJIOTHUECKOM
KYJBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapaKkTepa YKOJIOTHYECKHX MPOOJIeM U MyTed WX pelleHus
MOCPEJICTBOM METOJIOB XHUMHH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B
MO3HABATEJIbHOW, KOMMYHHKATUBHOM U COLMAJIBHOM MPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B cocraBe MmeranpenMeTHBIX pe3yJbTaTOB BBIICTSIOT 3HAYMMBIE s (OPMUPOBAHUS
MHUPOBO33pEHHUS OOIICHAYYHBIE MOHATUS (3aKOH, TEOPHSs, MPUHIIHUIM, TUTIOTEe3a, (aKT, CUCTEMa,
MPOLIECC, IKCIIEPUMEHT U JPYToe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MpeaIMeToB (OPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HAyYHOW KapTWHE MHpa, ¥ YHUBEpCalbHbIC yueOHBbIC AeicTBUS (IO3HABATEIbHEIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOPbIE 00ECNeYnBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOIl 1eATeIbHOCTH.

Ilo3naBaTenbHbIE YHHBePcAIbHbIE YUeOHbIE JelCTBUS

basoBble Jlornyeckue 1efcTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIIUICHUS TP OCBOCHUU 3HAHUM:
pacKpbIBaTb CMBICT XUMHUYECKMX TOHATHH (BBIACHATH MX XapakTEpHBbIC MPHU3HAKH,
yCTaHaBIIMBATh B3aMMOCBS3b C JAPYTUMHU MOHATUSMHU), UCTIOIH30BATh MOHATHUS U1 OOBICHEHUS
OTJIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS W KPUTEPHH Uil KIacCU(PUKALUU
XUMUYECKHUX BEHIECTB U XUMUYECKUX PEAKIUH, YCTaHABIMBATH MPUINHHO-CIICCTBEHHBIE CBS3U
MEXIy O0OBEKTaMH U3YYCHHS, CTPOUTD JIOTUUECKHE PACCY ACHUS (MHIYKTUBHBIE, 1€ TyYKTUBHBIC,
M0 aHAJIOTHH ), A€NaTh BBIBOJBI U 3aKIIOUYCHUS;

yMEHHE MPUMEHITHh B Mpollecce MO3HAHMs MOHATHS (IIPEAMETHBIE U METAmlpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJIh3yeMble B XUMHUH, MPEe0oOpPa30OBBIBATH IIHPOKO
MpUMEHSEMbIE B XUMHUHM MOJCIIbHBIC TPEICTABICHUS — XUMUYECKHN 3HAK (CHMBOJI AJIEMEHTA),
xuMuueckass (GopMyna UM ypaBHEHHE XUMHYECKOW peaklud — TMpPU pElIeHud YydeOHOo-
MO3HABATENIbHBIX 33/lay, C Y4YETOM HSTHUX MOJEIbHBIX MPEJACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMUYECKUX PEaKIUi, BBIABISITH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICICTBEHHBIC CBSI3U H
POTUBOPEUHS B M3yUaeMBIX MPOIECCax U SIBICHUSAX.

basoBble ucciienoBare/ibCKie AeHCTBUA:



YMEHHME HCIIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA IO3HAHMSA, a
TaKKe B KadeCTBE OCHOBBI JUII (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

npuoOpeTeHNe OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIMM U TPOBEICHHUIO yUEHHYECKHX
HKCHEPUMEHTOB, YMEHHE HAa0II01aTh 32 X0A0M IpOIlecca, CAMOCTOSTEILHO TPOrHO3UPOBATH €To
pe3ynbTar, (HopMyIUpoBaTh OOOOIICHHS M BBIBOJBI 0 pPE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIeIOBaHMSs, COCTABIISITh OTYET O MPOJIEIaHHOM paboTe.

PatGora ¢ undopmanmeii:

yMEHHUE BbIOMpPATh, aHATU3UPOBATh U UHTEPIPETUPOBATh HH(DOPMAIIUIO PA3TUYHBIX BUIOB
¥ GOpM MpEeaCTaBICHHS, TOTYYaeMyI0 M3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl UHTepHeTa), KpUTHUYECKU
OLICHUBAThH MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE MPUMEHATh Pa3IMuHble METO/Ibl U 3alPOChl MIPU MOUCKE U 0TOOpe nHbOopMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIIOJHEHUS yUEOHBIX U MMO3HABATEIbHBIX 3324
ONpeAeNEHHOr0 THIA, MPUOOPETEHUE OmbITa B 00JIACTM HCIOJB30BaHUS HH(OPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHI, OBJIaJIECHUE KYJIbTYpOl aKTUBHOTO MCIIOIb30BAHUS Pa3IMUHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY NpeAcTaBICHUS
UHPOPMALIMU U HUTIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXHBIMH CXEMaMH, JAMarpaMMaMH,
npyrumu popmamu rpaduke U X KOMOMHALIUSAMU;

yMEHHE HCMOJIb30BaTh W aHAJIM3UPOBAaTh B Mpolecce y4yeOHOW M HCCIeA0BaTEIbCKOM
NEeSATENbHOCTH UH(POPMAIIHIO O BIUSHUU MPOMBIIIIEHHOCTH, CETBCKOTO X03iCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KAIOLIEH PUPOIHON CPEIBL.

KoMmmyHukaTHBHBIEe yHUBepcaabHbIe yYeOHbIe 1eCTBUSA:

YMEHHUS 3aJlaBaTh BOIPOCH (B XoJe auasora W (Wiu) JTUCKYCCHM) TIO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMyIHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4H;

YMEHMSI IPECTABIIATh MIOJyUYEHHBIE PE3YJIbTaThl 1I03HABATEIBHON JAESITEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 pPEe3yJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (J1a0opaTOPHOTO OMbITA, JTAOOPATOPHOW pPAaOOTHI MO MCCIIEJOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOI 0 MMPOEKTa);

yMEHMsI y4eOHOro COTPYJIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOI I103HABaTEIbHOU U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH NPU PELIEHUH BO3HHUKAIOUIMX MpOoO0JieM Ha OCHOBE Yy4éTa
o0IIMX HMHTEPECOB W COTJIacOBaHMs MO3UIUHN (00CyXIeHUs, 0OMEH MHEHHSIMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIMSA COBMECTHBIX AEUCTBUMH, ONPENEICHUE KPUTEPUEB TI0 OLIEHKE KauecTBa
BBITIOJTHCHHOW paOOTHI U IPYTHE).

PeryisiTuBHBbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA:

YMEHHE CAMOCTOATEIBHO ONMPENENSITh LeNu AeSITeNbHOCTH, IaHUPOBATh, OCYIIECTBISTD,
KOHTPOJHMPOBATh M TNPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTh, BHIOWPATH
HanOonee HS(QeKTuBHbIE CMOCOOBI pemieHHsT YYeOHBIX W IO3HABATEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIH KOPPEKTUPOBATh MPEIJIOKEHHBIA QJITOPUTM JEWCTBUM INpU
BBIMOJTHEHUH 3aJaHuil ¢ Yy4ETOM MOJy4YeHHs] HOBBIX 3HAHMM 00 H3ydyaeMbIX OOBEKTax —
BELIECTBAX U PEAKLMAX, OLICHUBATh COOTBETCTBUE IOJIyYEHHOTO PE3yJIbTaTa 3asBICHHOMN LEINH,
YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMbl€ B YCJIOBUU 3a/laHUH.

HNPEAMETHBIE PE3YJIBTATbBI

B coctaBe mnpeaMeTHBIX pe3yJbTAaTOB [0 OCBOCHHIO O0053aTENbHOIO COAEpIKAHMS,
YCTAHOBJICHHOTO JaHHON (eaepanbHON pabouell NporpamMMoM, BBIIEISIOT: OCBOCHHBIE



o0yyaromyMMuUCsl HayyHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBMM, crenuduuecKue s
NpeaMETHOW 00MacTH «XUMUS», BHIBl JEATCIBHOCTH MO TOJXYYEHUIO HOBOTO 3HAHMSA, €r0

HHTEpIIpEeTaINH, TPE0OPa30BaHUIO0 U MPUMEHEHHUIO B PA3JIMYHbBIX YU€OHBIX U HOBBIX CUTYaIUsX.
K koHuy oOyueHus B 8 kJiacce mpeMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUMA:

[

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IMOHATHHA: aTOM, MOJEKYJA, XUMUYECKUN
DJIEMEHT, MPOCTOE BEILUECTBO, CIIOXKHOE BELIECTBO, CMeCh (OQHOpPOAHAs U
HEOJIHOpPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas MO XUMHYECKOIO
JJIEMEHTa B COEAMHEHHM, MOJIPHBIM 00BEM, OKCHJ, KHUCIIOTa, OCHOBAHME, COJb,
AIIEKTPOOTPHULIATEIILHOCTD, CTENICHb OKUCIICHUS, XUMHUYECKas peakius, Kiaccuduxanus
peakuuii: peakliui COeAMHEHNUs, pEaKLUU pa3IoKEHUs], PEaKI[UN 3aMELICHU, PEaKIH
0o0MeHa, 9K30- ¥ S3HIOTEPMUYECKHE PEAKIMH, TEIUIOBON 3 (EKT peakluu, SApo aToMa,
JIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOuTalb, pajuyc aToMa, XMMHUYEcKas CBA3b,
NOJIIpHAsl M HENOJIApHas KOBAJIECHTHAsl CBSA3b, MOHHASI CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBasi 10JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs1) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHMX MOHATUNH M NPUMEHATH 3TU
HOHSTHS [TPU ONIMCAHUU BEILIECTB U UX IIPEBPAILCHUI;

UCTIOJIb30BAaTh XUMHUECKYI0 CHUMBOJHUKY Ui COCTaBlIeHUS (opMyn BeEIIeCTB H
YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAEATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHApHBIX COECJUHEHMSX, CTEIEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEJIMHEHUSX, MPUHAIJIC)KHOCTh BEILECTB K
ONpesieIEHHOMY KJIacCy COEIMHEHMH 10 (opMynaM, BHJ XUMHUYECKOM CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmblca llepunoanueckoro 3akona . . MenneneeBa: n1eMOHCTpHUPOBATH
NOHMMAHHE MNEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMUYECKUX DJIEMEHTOB OT MX
nojoxkeHuss B Ilepumonuyeckoil cucreMe, 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YU€HUs, 3aKOHA ABOraJpo;

ONKCBHIBATh M XapakTepu3oBaTh Tabmuunyro Qopmy Ileproamyeckolr cucTEMBbI
XMMHUYECKHUX 3JIEMEHTOB: pa3iuyaTh MOHATUS «MJIaBHas mHoArpynna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble U OonblIMe NEPUOIbI, COOTHOCHUTH
o0o03HaueHHs, KOTOphle UMetoTcsi B Tabmuue «llepuonnyeckas cucremMa XMMHUYECKHX
anemeHTOB [[. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMM CTPOCHHUS aTOMOB
XMMHUYECKHX JJEMEHTOB (COCTaB M 3apsja sapa, oOllee YUCIO 3JIEKTPOHOB U
pacripeieIeHue UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XMMHUUYECKHE JIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKHE
peakuuu (IO YMCIy M COCTaBy YYacTBYIOLIMX B PEAKLUU BEUIECTB, MO TEIJIOBOMY
dbdekry);

XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB Pa3IMYHbBIX
KJIaCCOB,  IOJATBEPXKJas  ONHUCAHUE IMpPUMEpPaMHM  MOJIEKYJSPHBIX  ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKAHUSI XUMUYECKUX MTPEBPALICHUH B Pa3IMUHbIX YCIOBUSX;
BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOI'0 JIEMEHTA 10 (hopMyJie COeTMHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUUYECKON pPEaKlinu;



'] NpPUMEHATh OCHOBHBIE OIEpPAllMU MBICIMTEIBHON JEATEIbHOCTH — aHAJIW3 U CHUHTE3,
cpaBHEeHHE, 0000IIeHNe, CUCTEMATH3AIUI0, KIAaCCU(PHUKAIUIO, BBISIBICHUE MPUYUHHO-
-CJIEACTBEHHBIX CBSA3EH — Ui MU3YYEHUs CBOKCTB BEIIECTB M XUMUYECKUX PEAKIUH,
€CTECTBEHHO-Hay4YHbIE€  METOJAbl  MO3HaHUS  —  HAONMIOJAEHWE,  HU3MEpEHHUE,
MOJIETUPOBAHUE, SKCTIEPUMEHT (PEabHbIi U MBICICHHBIN);

'] cnenoBaTh IpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCYyIOH U  J1abopaTOpHBIM
o0opysOBaHHEM, a TaKXke IMpaBWiIaM OOpalleHUs ¢ BEUIECTBAMH B COOTBETCTBHH C
UHCTPYKIHUSMHU TIO BBHITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHUIO
U COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAAa M KHCIOPOAA), NMPUTOTOBIEHUIO
pacTBOPOB C OMPEAEIEHHON MAacCOBOM JT0JIEN pAaCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
Y MPOBOJUTHh XHUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIETIOUYEH U
KHUCJIOT C TIOMOIIBbIO MHIUKATOPOB (JIakMyC, peHoIpTalenH, METUIIOPaHX U ApyTHe).

K koHity oOydenust B 9 kjaacce mpeIMeTHbIC pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaxkaTb c(HOPMUPOBAHHOCTh Y O0YHYAIOIIUXCSI YMEHUI:

'] pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHMX MOHSTHI: XUMHUYECKHM AJIEMEHT, aToM,
MOJIEKYJa, NOH, KATHOH, aHUOH, IIPOCTOE BEILLECTBO, CJI0KHOE BEILECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHMS, XMMHUYECKas peakuus, XUMHUYECKas
CBSI3b, TETNIOBOM d(PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, ANEKTPOIUTHI,
HEAJIEKTPOJUTHI, 3JIEKTPOJUTAYECKAS] JHUCCOLMAlLMs, pEaKkUUuu HOHHOTO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMblE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUH,  OKHUCIHUTEIb,  BOCCTAaHOBHUTEIb,
OKHUCJICHHE M BOCCTaHOBJIICHHE, aIOTponus, amMpOTepHOCTh, XUMHUYECKass CBs3b
(koBajieHTHasi, HMOHHAs, METAJJIMYeCcKas), KpPUCTAUIMYECKass peleTka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKONW peakUuu, MpeneiabHO J0IMycTuMas
koHneHtpauus [1JIK BemecTna;

(] WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKMX MOHSATHH U TPHUMEHSITH ITH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPALCHUN;

'] MCHONB30BaTh XHMHUYECKYH) CHUMBOJHUKY JJIsi COCTaBJICHHS (QOpMyJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIU;

(] ompenenATh BAJEHTHOCTb M CTENEHb OKHUCICHHS XHMHYECKHUX DSJIEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BELIECTB K ONpPEIEIEHHOMY
KJIaCCy COENMHEHUH 1o (QopMmyliaM, BUA XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
MeTaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSIX, 3apsii HOHA MO XUMHYECKOU
dbopmyrie, XxapakTep Cpellbl B BOJHBIX PAaCTBOpPAaX HEOPTaHWYECKUX COCIUHECHHM, THII
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEIIECTBA;

[l packpeiBath cMbica [lepuoauueckoro 3akona J[. 1. MenaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHME: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyto dGopmy [lepromuueckoit
CHUCTEMbl XMUMHUYECKHX OHJIEMEHTOB: pa3jiuyaTh MHOHATHUS «rJlaBHas noarpymma (A-
rpynna)» u «mnobouynas mnoarpynna (b-rpynma)», manele u OoJblIMe NEpUOJIBI,
COOTHOCUTh O00O3HAuYEHUS, KOTOpblE MMEIOTCSI B MEpPUOJUYECKOW Tabnuie, ¢
YHUCIIOBBIMH XapPaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsi Aapa, o0IIee YUCIo SJIEKTPOHOB U PACHPEICICHUE HX MO JICKTPOHHBIM CIIOSM),
OOBSACHATH OOINME 3aKOHOMEPHOCTH B W3MCHCHHH CBOWCTB OJJICMEHTOB H HX
COCIMHEHUH B MpeJeiax MaJlbIX MEPUOAO0B M TJIABHBIX MOATPYIIT C YYETOM CTPOCHUS
UX aTOMOB;



KJaccu(UIUpPOBaTh XMMHUUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKHE
peakuuu (IO YUCIYy U COCTaBy YYacTBYIOLIMX B PEAaKLUU BEUIECTB, MO TEIJIOBOMY
3 QeKTy, M0 U3MEHEHUIO CTETICHEeH OKUCICHHUS XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOLIME M cHelU(UUECKHMEe XUMHYECKHE CBOICTBa
IPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPHKAAsl ONIMUCAHUE IPUMEPAMU MOJIEKYJIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINH;

COCTaBJISITh YPABHEHHUSI 3JIEKTPOJIUTHUECKON JUCCOUMALIMU KUCIIOT, HIEI0YEH U COJIEH,
MIOJIHBIE U COKpALIEHHbIE YPAaBHEHUS pPeaKIMii HOHHOIO OOMEHa, ypaBHEHUS peaKlUi,
HNOJTBEPXKJAIOIIMX  CYLIECTBOBAHHE T'E€HETHMUYECKOW CBS3M MEXIY BELECTBAMHU
pa3INYHbBIX KIJIACCOB;

pacKphIBaTh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBHUTEIbHBIX PpEaKLUil MOCpeICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCca 3THX PeakKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BO3MOXXHOCTHU
NPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBHUSX;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJTF0 XMMUAYECKOT0 JIeMEHTa 10 (popMyJie COeTUHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUUECKON PEaKIIHH;

coONMoaTh TMpaBWja IIOJIb30BAaHUS XUMHUYECKOW TOCYIOM W J1abopaTOpHBIM
o0opys0OBaHHEM, a TaKKe IMpaBuia OOpalleHUs C BEIIeCTBAaMU B COOTBETCTBUHU C
MHCTPYKLHUSAMU 110 BBIIOJHEHUIO J1a00OPAaTOPHBIX XUMHUUYECKUX OIBITOB IO MOIYYEHUIO
U cOOMpaHHUIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa U yIIIEKHCIIOro rasa);

HIPOBOJIUTH PEAKLMH, TOATBEPKIAIOIINE KAaueCTBEHHBIH COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM IyTEM XJIOpUI-, OpoMua-, MOAMI-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(paT-, THIPOKCHA-MOHBI, KAaTHOHBI aMMOHHS W HWOHBI HM3YYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKHUX BEIIECTB;
IPUMEHATh OCHOBHBIE ONEpPAlMU MBICIUTEIBbHON NEATEeIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHME, O00O0OIIEHHEe, CHCTEMAaTU3alUIO, BBIABICHHE PUYMHHO-CIIEICTBEHHBIX
CBsi3el — JUIl M3y4YEHHUs] CBOMCTB BELIECTB M XMMHUYECKHX pPEaKLUUH, eCTECTBEHHO-
Hay4YHble METOAbl T[O3HaHWSA — HaOJIoJeHUe, U3MEpEeHUe, MOJCIUPOBAHHE,
AKCIEPUMEHT (peaibHbINl U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HanMeHOBaHNE KoanuyecTBO 4acoB Ilenesrie
Ne JIeKTPOHHBIE (IH(POBbIE) i
pa3iesioB 1 TeM KonTposbHbie IIpakTuyeckue PAUOPUTETHI
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChI
NMPOrpamMMbl padoThbI padoThI
Paznen 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumus — BakHas 1,2,3,4,5,
11 00J1aCTh €CTECTBO3HAHUS 5 ) bubmuoreka [JOK
' ¥ IPAKTHIECKON https://m.edsoo.ru/7f41837¢ 6,7,8
JIeITeIIbHOCTH YeJIOBEKa
1,2,3,4,5,
12 BerectBa 1 xumMu4ueckue 15 | bu6nuoreka [JOK
’ peakuun https://m.edsoo.ru/7f41837¢ 6,7,8
Uroro no pazaeny 20
Pa3nes 2. BaskHeiilne npeacTaBuTe Il HEOPraHHYECKHUX BellecTB
51 Boznyx. Kucnopon. 6 bu6mmoreka [IOK 1,2,5,7,8
' [MousTHEe 00 OKCHIaX https://m.edsoo.ru/7f41837¢
29 Bonopona.Ilonsitue o 2 1 bubmuoreka [JOK 1,2,5,7,8
' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
53 Bona. PactBopsl. 5 ! 1 bubinmoreka [IOK 1,2,5,7,8
' [TousiTue 00 OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI Bu6 1OK 1,2,5,6,7
HOJINOTEKA
2.4 e e 11 1 1
Heoprami UCKHX https://m.edsoo.ru/7f41837¢
COeIMHECHUI

Hroro no pazaeny 30




Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I. . MenaesieeBa. Ctpoenune
aToMoB. XuUMHYecKasi CBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE PEAKINU

[TeproanYECcKHii 3aKOH 1 1,2,3,4,5,
IT
M xoweckomewemos |7 Bummorexa [10K 6.7
https://m.edsoo.ru/7f41837¢c
. . Mennene-eBa.
Ctpoenue aToma
XyUMHUecKas CBA3b. 1,2,3,4,5,
39 OKHCIUTEIBHO- 2 | bu6nuoreka [JOK 6.7
BOCCTAaHOBUTEIILHBIC https://m.edsoo.ru/7f41837¢c ’
peakiu
bubmuoreka [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢c
1,2,3,4,5,
[ToBTOpEHUE 3
6,7
OBIIEE KOJIMYECTBO 68 4 5

YACOB 11O ITPOTPAMME




9 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHBIE [leneBbie
Ne HaumeHnoBanme pa3jiesioB u (undposbie) IPUOPHUTETHI!
Kontpoasnbie | IlpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. BemecTBO 1 XUMHYECKHE PeaKIIUN
[ToBTOpeHUe u yriyoiacHue 1,2,3,4,5,8
1.1 3HAHWHM OCHOBHBIX Pa3JieIoB 5 1 bubmmorexa LHOK
' pasa https:/m.edsoo.ru/7f41a636
Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bu6mmoreka [JOK 1,2,3,4,5,8
' XUMUYECKHUX PEAKLUN https://m.edsoo.ru/7f41a636
DIIEKTPOIUTHYECKAS 1,2,3,4,5,8
1.3 rcconuanus. XuMudeckue 8 1 1 bubmmorexa HOK
' g HHATIHA. https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Uroro no pazaeny 17
Pa3znea 2. HemeTa/sIbI H X cOeIMHEHUS
OO1as xapakTepHuCcTUKa 1,2,3,4,5,8
P p bu6mmorexa [JOK
2.1 XHUMHYECKHX 31eMeHTOB VIIA- 4 1
https://m.edsoo.ru/7f41a636
rpynibl. ["ajgoreHsr
OO011ast XxapakTepHUCTHKA 1,2,3,4,5,8
2.2 XI/II\I/IIII/IIICCKEX BJI:MCHTOB VIA 6 bubmmorexa LIOK
' .. https://m.edsoo.ru/7f41a636
rpymibl. Cepa u €€ coequHEHUS
OO01mas xapakTepucThKa 1,2,3,4,5,8
)3 XAMUYECKHX JIEMEHTOB VA- 7 1 bu6mmoreka [JOK

rpymmsl. A3ot, pochop u ux

COETUHEHUSI

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




OO61as xapakTepucTHKa

1,2,3,4,5,8

54 XHMHYECKUX djIeMeHTOB IV A- g bub6aunoreka IIOK
' rpynmsl. YTaepoa U KpEMHUM 1 https://m.edsoo.ru/7f41a636
UX COCAUHCHHS
Hroro no pazaeny 25
Pa3pen 3. MeTa/JIbI M BX COETUHEHUS
Bu6auorexa [ITOK 1,2,3,4,5,6,
1 7| 4
3 Obmue CBOHCTB MeTAIIOB https://m.edsoo.ru/7f41a636 8
1 BakHelilye MeTaJuIbl U UX 16 bubnuoreka IIOK 1,2,3,4,5,6,
' COEIUHEHUS https://m.edsoo.ru/7f41a636 8
Uroro no pazaeny 20
Pa3nes 4. Xumus u okpy:kawomas cpeaa
41 BemectBa u maTepuasl B 3 bu6mmorexa [JOK 1,2,3,4,5,6,
’ YKU3HU 4E€JI0BEKA https://m.edsoo.ru/7f41a636 8
Hroro no pazaeny 3
PesepBHOE BheMs 3 bu6mmorekxa [IOK 1,2,3,4,5,8
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

! [lenieBbIe IPHOPHUTETHI:

Peanmaum[ neaarorty€CKuMHu pa6OTHI/IKaMI/I BOCIIMTATCJIIBHOTO IMOTCHIIMAJIA YPOKaA MPEATIoJIaracT CJICayroniec:

1. ycTaHOBIIEHUE JOBEPUTENIBHBIX OTHOIICHUIH MEXy MelarorndeckuM pabOTHHUKOM M €ro 00ydarolmMMHUCs, CHOCOOCTBYIONIUX MTO3UTUBHOMY
BOCTIPUATHIO O0y4aroIUMUCS TpeOOBaHUN M MPOCHO MEJarornyeckoro paboTHHKA, MPUBJICUEHUIO MX BHUMaHHUS K 00CYyXJIaeMOil Ha ypoke
UH(POPMALIMK, aKTUBU3ALMHU UX IT03HABATEIbHOMN 1A TEIbHOCTH;

2. moOyxaeHre 00yJaronuxcsi COOII0AaTh HA YPOKE OOIIETPUHATHIC HOPMBI TTOBEACHUS, MTPaBUJIa OOIICHHS CO CTapIIMMU (TIearoru4eCKuMU

pa6OTHI/IKaMI/I) 1 CBCPCTHUKAMU (06yLIaIOIJ_II/IMI/IC}I), TIPpUHIUIIBI yqe6H0171 AUCHUIITIMHBI U CaMOOpraHu3aluu,




3. mpuBIeYCHHE BHUMaHUSI 00YyUYaIONIMXCs K IIEHHOCTHOMY acleKTy M3ydaeMbIX Ha ypOKax sSBICHUH, OpraHU3alus UX paboThl ¢ TOTy4yaeMOi
Ha YpOKE COLMANbHO 3HAYMMON HMHGpopManueil — HHUIMHPOBaHUE ee 00CYKJIeHUS, BHICKA3bIBaHHUS OOYyYarOIIMMUCA CBOETO MHEHHMsS IO €€
MOBOJTY, BEIPA0OOTKH CBOETO K HEH OTHOIIICHUS;

4. WCHONIb30BaHHE BOCIMTATENbHBIX BO3MOXKHOCTEH coaepxaHHs y4eOHOro IpeaMeTa 4Yepe3 JAEMOHCTpaluio O0ydaroluMcs HpUMEpOB
OTBETCTBEHHOT'0, TPAXKAAHCKOTO MOBEJCHUS, MPOSBICHUS UYEIOBEKOIIOOHUS M J0OpPOCEPICUHOCTH, Yepe3 MoI00p COOTBETCTBYIOIIUX TEKCTOB
JUISL YTEHHUSI, 3a]1a4 JUIsl pelIeHUs], TPOOJIEMHBIX CUTYalui A7l 00CYKIEHHS B KJIacCe;

5. TpuUMEHeHHe Ha YPOKE MHTEPAKTHUBHBIX (OpPM padOThl ¢ OOyUAIOIIUMUCS: MHTEIUICKTYaIbHBIX UTP, CTUMYIUPYIONINX MO3HABATEIbHYIO
MOTHBAIMIO OOYyYalolUXCsl; NUIAKTUYECKOro TeaTpa, IJie MOJIyYeHHble Ha ypOKe 3HAHHSA OOBITPHIBAIOTCS B TeaTpajbHBIX MOCTAaHOBKAX;
JTUCKYCCHIA, KOTOpBIE JAIOT O0YYaloNIMMCSI BO3MOXXHOCTh MPHOOPECTH OMBIT BEeIEHUS KOHCTPYKTUBHOTO IMAOra; rpyImnoBOi pabOThl WM
paboTHI B TTapax, KOTOPhIEC y4aT 00y4YaIOMUXCsl KOMaHIHON paboTe ¥ B3aMMOJICHCTBHIO C IPYTHUMH O00yYarOIIMMHUCS;

6. BKJIIOUEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE MOMOTAIOT MOAAEPKAaTh MOTHBAIMIO 00YYAIOIINXCS K MOTYYSHHUIO 3HAHUH, HATa)KUBAHUIO
MO3UTUBHBIX MEXIMYHOCTHBIX OTHOILLIEHUH B KJ1acce, IOMOTal0T YCTAaHOBJIECHHUIO 100pOKeIaTeIbHOM aTMOC(ephl BO BpeMs YpOKa;

7. opraHuzanus IepcTBa MOTHBHPOBAHHBIX M JPYAUPOBAHHBIX OOYYAIOIIMXCS HAJ WX HEYCIEBAIOMIMMH OJIHOKIACCHUKAMHM, JAIOIIETO
00y4aromuMcs COLMaIbHO 3HAYUMBIN OMBIT COTPYIHUYECTBA U B3AUMHOM MOMOILIH;

8. MHUIMUpPOBAHUE U TOJACPKKA HCCIENOBATEILCKON ACSITENFHOCTH OOYYAIOIIMXCS B paMKax peadu3aldd UMH HHAWBHUIYalbHBIX W
TPYNIOBBIX HCCIENOBATENbCKUX MPOEKTOB, YTO JacT OOYyYaroUMMCS BO3MOXKHOCTb IPHOOPECTH HABBIK CAMOCTOSITEILHOTO pEIICHUS
TEOPETUIECKON MPOOJIEMBI, HABBIK T€HEPUPOBAaHUS U 0POpPMIICHHUsI COOCTBEHHBIX UCH, HABBIK YBAKUTEIHHOTO OTHONIICHUS K UYKUM HICSM,
0o(QOpMIIEHHBIM B paboTax Ipyrux McciaeaoBaTeNel, HaBbIK MyOJINYHOTO BBICTYIUICHUS MEepesl ayAUTOpUEN, apryMEHTUPOBAHHUS U OTCTalBAHUS
CBOEHU TOYKH 3PCHUS.



IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne JlaTta npoBenenust Tema ypoka
n/n I1an dakTt KonTtpoan
| BBoausiit uncrpykrax no Th. [Ipenmer xumuu. Pons xumuu B
KU3HM yesoBeka. Tena u BeliecTa
2 [TonsiTue 0 MeTO/IaX MO3HAHUS B XUMUU
3 [TpakTudeckas pabora Ne 1 «IIpaBuna paGoTsl B 1abopaTOpUH U
pUEMBI 0OpaIeHus C TaOOPATOPHBIM 000PYT0BAHUEM
4 UYucTteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus CMece
5 ITpakTuyeckas pabora Ne 2 «Pa3nenenue cmeceil (Ha mpumepe
OUYMCTKHU NIOBApEHHOM COJIN)»
6 ATOMBI U MOJICKYJIbI
7 XUMUYECKHUE 3TIEMEHTBI. 3HAKU (CUMBOJIbI) XMMHUYECKUX
3JIEMEHTOB
IIpocTeie 1 cnoXxHBIE BELIECTBA
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE
10 3aKOH MOCTOSHCTBA COCTaBa BEILECTB. XUMHUUECKasi popMyia.
BasieHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB
1 OtHocuTenbHas aToMHast Mmacca. OTHOCHUTENbHAS MOJIEKYJIsIpHAs
Mmacca
12 MaccoBast qoJIsI XUMHYECKOTO DJICMEHTA B COEIUHCHUU
13 KomuuectBo BemectBa. Mosib. MouisipHas macca
14 duznueckre 1 XUMUUIECKHE SIBJICHUS. XUMUYECKas peaKIus
15 [Ipu3Haku U ycioBus NPOTEKaHUS XUMUYECKUX PeakLni
16 3aKOH COXpaHEHHs MAcChl BEIIECTB. XUMUYECKHE YPABHEHUS




Brrancaenus KOJINMYCCTBA, MAaCChl BEIICCTBA 110 YPAaBHCHUSAM

17 XUMHYECKUX PEaKIui

13 Krnaccudukanus XuMHYECKUX peakiui (COeTMHECHHSI,
pa3IoXKeHus, 3aMENICHUs, 00MEHa)

19 M. B. JlomoHOCOB — yu€HBIH-dHITUKIONIEAUCT. O000IIIeHHE U
CUCTeMaTH3allvsl 3HAaHHUH
Kontponbnas padota Nel o reme «BemecTBa n xumMuueckue .

20 TemaTn4eckuii KOHTPOJIb
peakuum»

1 Bo3nyx — cmechk razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT u
npoctoe BeuecTBo. O30H

” Ouznyeckre 1 XMMHUYECKHE CBONCTBA KUCIOPoa (peaKiuu
okucienus, ropenue). [Tonstue 06 okcugax

” Crioco0bl MmoTy4eHus KMCI0po/ia B 1a00opaTopuu 1
MpoMblIlIeHHOCTH. [IpuMenenme kuciopoaa
TemnnoBoit 3¢ ekt XuMuIeckoil peakiuu, TOHATHE O

24 TEPMOXUMHUYECKOM YPaBHEHUH, JK30- U SHJOTEPMUUYECKUX
peaxkuusax

)5 TommuBo (HedTh, yroias U MeTaH). 3arps3HeHre BO3IyXa, CIIoCOObI
€ro MpeA0TBpalIECHUs

26 [IpakTuueckas padora Ne 3 no teme «Ilomyuenue u cobupanue
KHCIIOpO/1a, U3yUYEHHUE ero CBOWCTB»

7 Bonopon — anemeHT u npocroe BeuecTBo. Haxoxaenue B
IIpupoie

)3 duznyeckne U XMMHUYECKHe CBOICTBa Bogopoaa. [Ipumenenue
BOZOpOJA

29 [ToHsITHE O KHUCIIOTAX U COMSX

30 CrniocoOblI oryueHust BOAOPOa B 1ab0paTopuu

31 [Tpaktrueckas padota Ne 4 o reme «Ilomyuenue u cobupanue




BOAOpPOda, U3YYCHHUE €TI0 CBOMCTB»

32 MossipHblil 00bEM Ta30B. 3aKOH ABOTapPO

1 Boruncnenus o6b€Ma, KOIMuecTBa BEIIECTBA ra3a 1o ero
M3BECTHOMY KOJIMUECTBY BEIIECTBA WIIH 00BEMY

34 Brruncnenus 00bEMOB ra3oB 10 YpaBHEHHIO PEAKIIMHM HA OCHOBE
3aKOHa OOBEMHBIX OTHOILIEHUH ra30B

35 duznyeckre U XMMHUUECKHE CBONCTBA BOJIBI

36 CocraB ocHoBanui. [ToHsTHE 00 HHAMKATOPAX

37 Bopa kxak pactBopurens. HacblleHHbIE 1 HEHACBILICHHbBIE
pacTtBopel. MaccoBas 101151 BELIECTBa B pacTBOpE

13 [Tpaktrueckas padota Ne 5 mo reme «IIpuroroBnenue pacTBOpoB
C onpeAeIEHHON MacCOBOM J10J1€i PAaCTBOPEHHOTO BEIIIECTBA»

39 Konrponsnas padora Ne2 no reme «Kucmnopoa. Bonopon. Boga» Temarnueckuii KOHTPOJIb

40 Oxkcupl: cocTaB, KiIaccuUKaIs, HOMEHKIIATypa

A1 [TonydyeHne u XUMHUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U
aM(pOTEePHBIX OKCHJIOB

42 OcHoBaHMs: cOCcTaB, KIaccUpUKaIHsl, HOMEHKIAaTypa

43 [TonyueHne u XMMHUYECKHE CBOMCTBA OCHOBAaHUI

44 Kucnotsl: coctaB, kimaccuukanus, HOMEHKIATypa

45 [TonyueHnue n XMUMHUYECKHE CBOMCTBA KUCIIOT

46 Conu (CpGIIHI/Ie)ZVHOMeHKHaTypa, CHOCOOBI MOJTYyYeHHUS,
XMMHYECKHE CBOMCTBA

47 [TpakTrueckas padota Ne 6. PereHue sKcriepuMeHTaIbHBIX 33]1a4
1o TeMe «OCHOBHBIE KJIACChI HEOPTraHMYECKUX COCTUHEHHID)

43 ['enernyeckas cBsA3b MEXAY KjacCaMH HEOPTraHMYECKHUX
COETMHEHUI

49 O06o0061IeHre U cucTeMaTu3alus 3HaHu|




KonTponbnas padota Ne3 no teme "OCHOBHbBIE KIacChl

50 o TemaTnyecknii KOHTPOJIb
HEOPraHWYECKUX COCIMHEHUN
51 [TepBbIe MOMBITKY KIACCUPUKAITUN XUMUYECKUX FJIEMEHTOB.
[TonsiTHe 0 rpynmax CXOAHBIX JIEMEHTOB
5 [Tepuonuueckuii 3akoH u [leprnoanyueckasi cuCTeMa XUMHUYECKHUX
anemenToB . 1. MenneneeBa
53 [lepuoapl, Tpynmbl, MOATPYIIBI
54 Crpoenune atoMoB. CoctaB aToMHbIX siziep. M30Tonsl
55 CtpoeHue 2JIeKTPOHHBIX 000JI0UYE€K aTOMOB 3JIEMEHTOB
[Tepuonuueckoit cucremsl [. 1. Menaeneena
56 XapaKkTepucTUKa XMMUYECKOTO 3JIEMEHTA I10 €0 MOJIOKEHUIO B
IIepnonnueckoii cucreme /I. . Menneneesa
57 3nayenue [leproanyueckoro 3akoHa JJid pa3BUTHS HAYKH U
npaktuku. [[. 1. Menaenees — y4€HbIi, I1€1aror U rpak1aHuH
58 DNIEeKTPOOTPUIIATETLHOCTh ATOMOB XUMHUYECKHUX JIEMEHTOB
59 HMonnas xumMu4deckas CBs3b
60 KoBasieHTHas1 monsipHas XUMUYECKas CBS3b
61 KoBanientHast HenomnsipHasi XUMUYECKast CBSI3b
62 CTeneHb OKHUCIICHUS
63 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIINU
64 OKuCIIUTEIIN ¥ BOCCTAHOBUTEIIH
Konrtponsnas padora Ne4 no reme «CtpoeHue aToma. .
65 TemaTuueckuii KOHTPOJIb
XuMuyeckasi CBI3hb)
66 O06001IeHre ¥ cucTeMaTh3aluus 3HaHUI
67 O00011eH1E U CUCTEMATH3AIHs] 3HAHUI
68 O000111eHIE U CUCTEMATH3AIIUS 3HAHUHI




9 KJIACC

Ne JaTa npoBeneHust Tema ypoka
n/n | [Ian dakr KonTtpoan
| [Tepuonuueckuii 3akoH. [leprnoanueckas cuCTeMa XUMUYECKHUX
anemenToB JI. . Menaeneena
5 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHUX AJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB
Bupl XuMU4eCKO# CBS3M M THITHI KPUCTAJUTMUYECKUX PEHIETOK
KonTponbnas padota Nel mo Teme «IloBTopenue u yriyOnenue .
5 . TemaTuyeckuii KOHTPOJIb
3HaHUI OCHOBHBIX Pa3/IesioB Kypca 8 Kiiacca»
6 Kiaccudukanmst XuMHueCKUX peakiyil Mo pa3IudHbIM MPU3HAKaAM
7 ITonsTHE O CKOpOCTH XUMHUYECKOH peakuuu. [lonsaTue o
TOMOTEHHBIX U TE€TEPOre€HHBIX PEAKIIUIX
[TonsTHe 0 XuMHUecKkoM paBHOBecHH. DaKTOPBHI, BIMUSIOLUIUE HA
8 CKOPOCTh XUMHUYECKOW PEAKIIMH U MOJO0KEHUE XUMUYECKOTO
paBHOBECHS
9 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH
10 Teopus anekTponuTHueckoi aucconuanuu. CUIbHBIC U clla0dbie
3JIEKTPOIUTHI
11 HNonHble ypaBHEHUS peaKIInuii
12 XHUMUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B CBETE
MIPEACTABICHUI 00 JIEKTPOTUTHIECKON TUCCOIUAIINN
13 XUMUYECKUE CBOWCTBA COJIEH B CBETE MPEACTaBICHUN 00
3IEKTPOJUTUYECKON AUCCOLMALIHI
14 [TousiTue o runponuse conen




15 O06001IeHne U CUCTEMaTU3AIMS 3HAHUN

16 [TpakTuueckas pabora Ne 1. «PenieHne s3KcriepuMEeHTaTbHBIX
3a/1au»
Kontponbras padota No2 o TemMe «DIeKTpOoTHTHIECKas .

17 TemaTu4eckuii KOHTPOJIb
aucconuanus. XuMUYECKHe peaklMi B pacTBOpax»

13 OO6m1as xapakTepucTHKa raJoreHoB. XMMUUYECKHE CBOMCTBA Ha
IpuMepe Xjopa

19 Xnoposonopoa. ConsiHast KUCJIOTa, XMMUYECKHUE CBOICTBA,
II0JIy4Y€HUE, IPUMEHEHUE

20 [Tpaktrueckas padota Ne 2 o teme «Ilomyuenue conssHOU
KHCJIOTBI, U3yYEHUE €€ CBOMCTB»

21 Boruncnenus no ypaBHEHUSIM XMMHUECKUX PEAKLIUM, €CJIM OJIUH U3
peareHTOB J1aH B U30BITKE

22 OO1m1ast xapakTepucTHKa 371eMeHTOB VIA-rpymnisl

” Annotponnsle Moaudukanuu cepbl. Haxoxaenue cepsl u eé
COCMHEHHI B ITpUpoie. XUMUYECKHE CBOMCTBA CEpPbI

24 CepoBoaopo, ctpoeHne, GU3NIeCKue 1 XUMUIECKUE CBOWCTBA

)5 Oxcunpl cepbl. CepHas KUCIOTa, GU3NYECKUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE
XUMUYECKUE pPeaKlny, JIEKAIIUE B OCHOBE TPOMBIIIIIEHHOTO

26 croco0a MoJIy4eHUs: CEpHON KUCIOThl. XUMUYECKOE 3arpsi3HEHNE
OKpY>Kalolleu cpeibl COETUHEHUSIMU CEPbI

27 Brruucnenue mMaccoBoil 1011 BBIXO/1a MPOAYKTA PEAKIIUU
OO6m1as XxapakTepucTrKa 3J1eMEeHTOB V A-TpyIiibl. A30T,

28 pacnpocTpaHeHue B Mpupoje, pusndeckre U XUMHUECKHe
CBOMCTBA

29 AmMEaK, ero GU3NIecKrue 1 XUMUYECKHE CBOMCTBA, MOJTyYeHUE U

IIPUMEHEHHE




[IpakTuueckas pabora Ne 3 no teme «Ilomyuenue ammuaka,

30 W3yYEHHUE €r0 CBOMCTBY

31 A3OTHas KUCIOTa, € PU3nUecKue U XUMUYECKHUE CBOMCTBA
Hcnons30BaHne HUTPATOB U COJIE aMMOHUS B KQUE€CTBE

32 MHHEPaJIbHBIX yA0OpeHUH. XMMUYECKOE 3arpsI3HCHHE
OKpY’KaloIlle cpeibl COEAMHEHUSIMU a30Ta

13 ®dochop. Oxcun pochopa (V) u pochopnas kucnora,
¢bu3znyecKkre 1 XUMUYEeCKUE CBOWCTBA, MOTyUYeHHE

34 Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIbHBIX y100pEHUH.
3arps3HeHne NpupoIHOM cpeasl pochaTamu

15 VYrnepon, paCHpOUCTpaHeHI/Ie B Ipupoe, hpuznyeckue u
XUMUYECKHUE CBOMCTBA

36 Oxcunpl yriaepoaa, ux pusndeckre 1 XMMHUYECKHUE CBOICTBA.
DKOJIOTHYECKHUE TIPOOJIEMBI, CBSI3aHHBIE ¢ OKcHaoM yrieposaa (IV)

37 YronbHasg KUCI0Ta U €€ COU

13 [IpakTuueckas pad6ora Ne 4 o reme "llomyuenue yriiekuciaoro
ra3za. KauectBeHHas peakius Ha kapOoHAT-HOH"

19 IlepBoHayanbHbIE MOHATUSA 00 OPraHUYECKUX BEILIECTBAX KaK O
COEIMHEHUSX yTiIepoaa

40 Kpemuuii u ero coequHeHus

41 [IpakTuueckas pabora Ne 5. Pemenune skcnepuMeHTaIbHBIX 3314
1o TeMe «BakHeline HeMeTaubl U UX COEAMHEHUS»
KonTponbras padota Ne3 mo Teme «BaxxHeile HeMeTaibl U HX .

42 Temarnueckuii KOHTPOJIb
COETUHEHUS»
OO01as xapakTeprucTUKa XUMUYECKUX AIEMEHTOB — METAJUIOB.

43 Meramnnueckasi CBA3b U METANIMYECKAsi KPUCTAIINYECKAS
pemérka. PU3n4YeCKUe CBOMCTBA METAIIIIOB

44 XUMUYECKUE CBOWCTBA METAJIJIOB. DJIEKTPOXUMHUUECKHUH Psij




HaIpsHKEHNUH METaJUIOB

O6mue crioco6s! monyyeHus metamuioB. CriiaBel. BerauciaeHus mo

45 YpaBHEHUSIM XUMUYECKUX PEaKLUi, €CIU OJJUH U3 PEareHTOB
COJIEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UU METAILIIOB

47 [lenounsie MeTaLIBI

48 OKCHUIbI M TUAPOKCUIBI HATPUS U KIS

49 [llenouHo3eMenbHBIC METAIUIBI — KAJTBIIMI M MarHuu

50 Baxkueiinme coequHeHU KaJIbIIN

51 O06001IeHne U cucTeMaTU3aIus 3HaHUN

52 JXKeEctkocTh BOABI U CIOCOOBI €€ yCTpaHEeHHUs

53 [IpakTuueckas pa6ora Ne 6 o teme "JKEcTKOCTh BOABI U METO/IbI
e€ ycTtpaHeHus"

54 AnroMuHUN

55 AMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCUAA

56 XKeneso

57 Oxcupl, Tupokcusl U conm xenesa (I1) u xemnesa (111)

58 O0o001IeHre U cucTeMaTU3alus 3HaHU I

59 [IpakTuueckas pabora Ne 7. Pemenue skcnepuMeHTAIbHBIX 33/1a4
1o teme «BaxkHeillre MeTalyIbl U UX COCITUHEHUS
Brruncnenust mo ypaBHEHUSIM XUMHYECKUX PEAKIIN, €CITA OJIMH U3

60 peareHTOB J1aH B M30BITKE WJIM COACPIKUT IPUMECH. Bhraucienus
MaccOBOM J0JIM BBIXOJIa MPOAYKTa PEaKINH

61 O06o001IeHre U cHCcTeMaTU3allus 3HAHU I
Kontponbras padota Ne4 o teme «BakHemme MeTamibl U X .

62 TemaTudeckuii KOHTPOJIb
COCTUHEHUS»

63 BemectBa 1 MmaTepuainbl B TOBCEAHEBHOM KM3HU YEJIOBEKA




64

XUMUYECKOE 3arpsi3HEHUE OKPY KaOILEeN Cpe/ibl

65 Ponb xuMuM B perieHny SKOJIOTHYECKUX MPodIeM
66 O000111eHIE U CUCTEMAaTH3aIis 3HAHUH
67 O0001enne ¥ CUCTEMATH3AIMS 3HAHUH
68 O0o001IeHe ¥ cucTeMaTH3alys 3HAaHUH







