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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MpoTrpamMMbl
BOCIIMTAHUS U C YYETOM KOHIICTIITUH MPEToaBaHus yIeOHOTO MpeaMeTa « XuMHUs)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuu Oa€T TPEACTaBICHHE O LENAX, OOIeH CTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CpPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpEelyCMaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa I
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOW [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIOIMHU BEIICCTB B MPHUPOJE, O MYTSAX PEHICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOIO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111el U (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B JOPMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaIOIIMNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMUM OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBINONHAS (GYHKIUM OOBSICHEHHS M MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYCHHS
M3y4YaEeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMHUYECKONW COCTABIAIOLICH HAYYHOM KapTUHBI MUPA B JIOTHUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMeToB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMCHHUNA U
UX TPUMEHEHUU B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LIENIH, KAK:

— (¢GOopMHpOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMAaTHYECKOE IPUOOILIECHHE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETHHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIOIIUX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLEro MHUpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUHU, TPUMCHATh WX TMPH PEIICHHH MpoOjJeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHEe y OOy4YalOIIMXCA TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEN IPUPOIHON CPEIBI;

—pa3BUTHE MOTUBAIIMK K OOYYEHHUIO, CIMOCOOHOCTEH K CaMOKOHTpPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIsi M HANPaBIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctasisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B KU3HU 4Y€JOBEKa. XUMHSI B CUCTEME HaYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTofax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi A0JI1 XUMHUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKHUe ypaBHeHUs. Kiaccudukanus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3loOB HEOPraHMYECKHX BEIIECTB, HAOIIOACHHUE
¢usnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYHU, MPOKAIMBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) sSIBJICHUIN, HAOII0ACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE Jkejie3a ¢ pactBopoM coyi meau (11),
U3Y4YeHUE CIOCOOOB pPa3fCICHUs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBaHUE, AUCTWLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BemecTBo. Haxoxnenue kucimopoia B mTpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenne xucinopoaa. CrnocoObl



MOJYYEHHs] KHUCIOpOJa B JA0OpaTopud H MOPOMbIIIIEHHOCTU. Kpyrosopot
KHcIopoaa B mpupoae. O30H — ajutoTpoItHas MoAuGUKAIIS KACIOPOoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyieHrne 030HOBOTO CIIOSI.

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

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacepilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XMUMHUYECKUE CBOMCTBA BOAbLl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZI€ U B KU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcuaoB. Dusnyueckue M XUMHUUYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucinor. @usnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECICHUE CONECPKaHUS KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C oOpa3liaMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pPAacTBOPEHHUS BEIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIICHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE  BHUEOMATEpHAJIOB),



WCCJIEIOBAaHNE O0pa3Il0B HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOUYEH,
u3ydyeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, MOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 33/lad Mo TeMme «BakHeilne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Teprnonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. DOU3WYEeCKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnbl. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero noyuoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrpyImaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. 1. MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO11e ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAyYHbIN (akT, TUNoTe3a, TeopHus,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMePUOIUIHOCTh, HAOIIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUA U HX
COCMHCHUN B COOTBETCTBUU C TIOJOXXEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUUYECKOU CBS3H.

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

Knaccudukanysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YHUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddexty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW pEaKIUW U TMOJOKEHUE XUMUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIbHO--BOCCTAHOBUTENbHBIX ~ PEAKUMA C  HCHOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. Y cloBUSI MPOTEKAHUSI peaKIUii HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSITHE O THApOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTAUIMYECKHX PEHIETOK HEOPTraHUYECKHUX
BEILIECTB — METAUIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCa JUCCOIMAIMU KHCIOT, IIEJIOYEed W COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapakTepuctuka rajoreHoB. (OCOOCHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppuznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMETaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KWCJIOTAa, XMMHUYECKUE CBOMCTBA, IMOJydyeHUE, NMpumeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHMe XJIOpUIbl U HX
HAaXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (U3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciiora, (HU3WYECKHE W XUMHUYCCKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W cChenupuieckrue). XHUMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a TMOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl M €€ coeIuHEHUH B mpupoge. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHHs. A30T, PacHpOCTpaHEHHE B MPHUPOJIE,
duznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUYECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenu(puyecKue).
Hcrnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHunil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOLIEH Cpebl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ayoTpornHele Monupukanuu ¢docdopa, u3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaYECTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa u €€ conM, uX (PU3NYECKUe U XUMHYECKHUE CBOMCTBA,
noJiyueHue U npuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAX: XKHUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, IMOJIyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeilne cTpouTelbHble MaTepHalbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawmue (PU3NYECKHe W XUMHYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE C O0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, H3Yy4YEHUE XHMHUYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyb(dar-
WOH W HAOJIOJeHHWE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpUAIIOB), oOpa3laMu a30THBIX U POCHOPHBIX yIOOpEeHUM, MoJydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uoOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK aiMa3a, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHue, coOupaHue, pacrio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauIbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TnonoxeHus B llepmogmyeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CHOCOOBI TIONy4eHUs] MeTaioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTryH, JIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY Y IPOMBIIIJICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucremMe XMMHUYECKHX
sanemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJECHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. lIpuMeHeHHne 1EenoYHbIX METAUIOB W UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid M KalbLMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUeCKUe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEeHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHHSA. AM(POTEpHBIE CBOMCTBA OKCHIA U THIPOKCH]IA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpneneeBa, CTpoeHHE aToma, HaxoXJIeHUEe B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCITOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KIbIHS, aJIOMUHUS, IIUHKA, KEJe3a
(1) u xene3a (1), meau (11), HabnMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpus, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAJIBHBIX 3a71a4 Mo TeMe « Baxknenime
METAaJlJIbl U UX COCIMHCHUS.

XHMMHUS M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYsKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHIECKas
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, €AWHULBI W3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHHs XHMHUU B €IUHCTBE y4eOHOU H
BOCHUTATEJILHOMN JAEATEIBbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUICKUMHU
COILMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWJIaMH W HOPMaMH TIOBEJCHHS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAllUM |
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)nIaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAyKH B JKHA3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHON HH(pOpMaIMeil o
MEPENOBBIX JIOCTHKEHUSIX M OTKPBITUSIX MHPOBOM M OTEUYECTBEHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEJICTABJACHUS O COIMAJIBHBIX HOPMax M MpaBUJIAX MEKINYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
JIeATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/ITaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoOllecCe OTOM Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKHM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUH MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEICTABICHNUS O BELIECTBE M XMMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHWI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TNPOEKTHOM U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOMsl, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH  COOJIIO/IEHUSI TpaBui OE30MAaCHOCTH TpU  OOpaleHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEATbHOU KU3HH;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHOro posa,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHON po(eCCUOHATBHON IE€ATEIBHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCHOHATIBHOU CpEIE;

6)3K0JI0rN4eCKOr0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECOO0Pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CYLIECTBOBaHUs, NOHUMAHUE [IEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  9KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTed MX peleHus MOCPEACTBOM METOJOB XUMUH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHBIE MOHATHS (3aKOH, TeOopus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX NMPeAMETOB (OPMHUPOBATH MPEACTABICHHUE O LEIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HKCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHU (BBIACISATH WX XapaKTEPHbIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBACHEHUS OT/ACIBbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHE PaCCYyXIAeHUS (MHAYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHUH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcCCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HaK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHCHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKEe B KayeCTBE OCHOBBI MJii (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMyaupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOMUMBIX JUIS BBIMOJTHEHHUSA
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpATh ONTUMANBEHYIO (hOpMY MpeAcTaBleHUus HHPOpMAIK U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCJIEIOBATENHCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIMSHUU MPOMBIIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XoA€ Juaiora M (WJId) JOUCKYCCHM) IO
CyliecTBy  oOcykmaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEIIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALUIO
PE3yJIbTaTOB BBIMNOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTO OMbITa,
nabopaTopHOi pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuid (00CyXkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHAIIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO OMNPENEATh LEIN JAESITEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JCUCTBUUA MPU BBINIOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

NPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB [0 OCBOEHHUIO 005A3aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW o0mactn «XUMHS», BUIBI
JNEATeIBHOCTH MO  MOJYYEHHI0O HOBOTO  3HAHWS, €ro  HWHTEpIpEeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoniy oOydenus B 8 kiiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToOM, MOJIEKyIa,
XUMHUUYECKUN JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHE PEAKIINH, TETJIOBON A (EKT peakiumy,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAacCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHILIEHTpAIUsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e ONpENEeNsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepuomanueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHA ABOTajIpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYECKHUE DJIEMECHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XMMHYECKOTO J3JIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATECILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIEeHHEe, CUCTeMaTU3aluio, Kilaccu]ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIeIOBaTh  NpaBWJaM  TMOJB30BAaHUSA  XUMHUYECKOM  MOCylod U
7abopaTopHbIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAacCOBOW J0JIEH PacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYEH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraiend, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX TMOHSATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, HWOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU AP HEKT
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTPOTHs, aM(POTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTaJuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peaKUWH, MPEAebHO JOMyCTHUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHNUI XMMHUYECKUX PEAKIINIA;

ONPENIEeNATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH W XapaKTepHU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoarpynmna (A-rpynma)» U «modooyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XApPaKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHHI B
npezaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYIIl ¢ YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIECTB, MOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEN, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1O (GopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PacUEThI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMHU 110 BBITTOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OPOMU/I-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JESATEeIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlMi0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
No KounyecTBOUYacon DJIeKTPOHHbIE
; HaumeHoBaHuepas3aejioB U (uudposbie)
n/ Bcer  KonrTpoabubiepador IIpakTtuuyeckuepador
TEeMIIPOrPaMMBbI o0pa3oBaTejibHbIEPeECYP
I 0 bl bl
Chl
Pa3nen 1.1lepBoHavyaibHbIeXUMHYECKUETIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U MTPAKTUUECKOU 5 2 bubmorexa HOK
' p https://m.eds00.ru/7f41837c
NeATEIIbHOCTH YEIIOBEKA
bubnuoreka [{OK
1.2 B 1 1
CLIICCTBA H XHMHACCIHEp At > https://m.edso0.ru/7f41837c
Hroronopaszaeny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ i1 HEOPraHMYECKUX BelECTB
bubnmorexa LIOK
2.1 B .K Nl
03ayx. Kucnopon. Tlonsue 06 okennax 6 https://m.edso0.ru/7f41837c
bu6mmoteka IIOK
2.2 B 1 8 1
O/IOPOL-LIOHATHE O KHCIIOTAX | COJIAX https://m.edsoo.ru/7f41837c
but6mmorekxa [IOK
2.3 Boma. P i 0 5 1 1
ona. PactBopsl. [TonsaTre 06 ocHOBaHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIEKJIACCHIHEOPTAHUYECKUX COETTUHE bubnuotexa [JOK
2.4 . 11 1 1
HUH https://m.edso0.ru/7f41837c
Hroronopazneny 30

Pasznea 3.Ilepuoanueckuii 3axoH u Ilepuoguueckasi cucrema xumuueckux 3jemMeHToB /I. U. MenaeneeBa. CTpoeHneaToOMOB.

XuMH4YeCKasICBA3h. OKP[CJII/[TCJII)H0'BOCCTaHOBI/ITeJIbeIepeaKlll/ll(l

3.1

[Tepuonnueckuii 3akon u [leprnonnueckas

7

but6mmoreka [IOK




cHCTEeMa XMMHUYEeCKHUX dnemMeHToB /. 1.
Mennene-eBa. CTpoeHnearoma

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

Xumuyeckas cBsizb. OKUCIUTEIBHO- bubnuorexa [{OK
3.2 8
BOCCTaHOBUTEJIbHBIE PEAKIINH https://m.edso00.ru/7f41837c
bu6nunoreka LIOK
n 15
TOTOHOPIACIY https://m.edso0.ru/7f41837¢
PesepBHOCBpeMs 3 bubmorexa OK

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

https://m.edsoo.ru/7f41837¢c




9 KIIACC

N KoanuectBouacos DJIeKTPOHHBIE
© HamMeHoBaHHepa3/1eJiOB U (uudposbie)
n/ Bcer  KonrtpoJubHbiepado IIpakTnyeckuepado
TeMIPOrPaMMblI o0pa3oBaTejbHbIepecyp
n o ThbI ThbI
Chl
Pa3nes 1.BemecTBo U XuMH4YeCKHe peaKMu
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 bubnuorexa [JOK
' KIHit https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLUALIHS. 8 1 1 bubnnoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroronopaszaeny 17
Pa3nes 2.HemeTanibl 1 UX cOeANHEHUS
51 OO11ast xapaKTepUCTHKa XUMUYECKHX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmmorexa [OK
' . PYTHIRL =€P https://m.eds00.ru/7f41a636
e€coeIMHEHNS
OOm1ast XapaKTePUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmorexa LHOK
' PYHIHL. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1m1ast xapakTepUCTHKA XUMUYECKHX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmmorexa [JOK
' . PYHHIEL poaL https://m.edso0o.ru/7f41a636
KPEMHUH U UX COCAUHEHUS
Uroronopaszaeny 25




Pa3zgen 3.MeTaJJIBI M UX COeAUHEHUS

. bubnmoreka [JOK
31 ObmpmecsoiCTBAMETAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkuelinme Metajuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroromnopazaemy 20
Pa3nen 4.Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepuanbl B JKU3HU YEJIO0BEKA 3 bubmorexa LIOK
' B p https://m.edso0o.ru/7f41a636
Hroromnopazaeny 3
PesepBHOEBpEM: 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xumus, 8 knacc/Kysnenora H.E., Tutora .M., I'apa H.H.,, AkiinonepHoe
obmectBo «M3aaTenscTtBO «IIpocBenienne»

2. Xumus, 9 knacc/Kysuernora H.E., TutoBa .M., I'apa H.H.,, AxunonepHoe
obmectBo «M3aatenbeTBo «lIpocBemenue

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. Kysunenosa H.E. 3agaunuk no xuMuu: 8 Kjiacc: AJjisl y4aluxcs
obpasoBarenbHbIX yupexacauii / H.E. Ky3nenosa, A.H. JIéBkun. — M. :
Benrana-I'pad, 2012. — 128 c. : ui.

2. Yummcs pemath 3agaun. QopMupoBaHue MPEeIMETHON KOMIETEHTHOCTH Y
obyuatonmxcs 8 kimacca / aBT. —coct. P.A. bouapaukosa. — Bonrorpan :
Vuurens, 2016. — 69 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U
PECYPCBI CETU UHTEPHET

Jns yueHuka

1. bubauoreka I{OK https://m.edsoo.ru/7f41aa8c

2. Poccuiickas snextponnas mkoia (POII) https://resh.edu.ru/

3. MockoBckas anekTpoHHas mkosa (MOII)
https://uchebnik.mos.ru/catalogue

4. SIKmacchttps://www.yaklass.ru/

g yaurens

1. buoimoreka L{OK https://m.edsoo.ru/7f41aa8c

2. Poccuiickas snexktponHas mkosa (POII) https://resh.edu.ru/

3. MockoBckas anekTponHas 1mkoja (ML)
https://uchebnik.mos.ru/catalogue

4. SIKmacchttps://www.yaklass.ru/




KOHTPOJIBHO UBMEPUTEJIBHBIE MATEPUAJIbBI
8 KJIACC

KonTtpoabHnas padora 3a 1 yerBepTh

KoxrpoapHada patota (8 kaace)
Tema: Ilepaonauaibiple XuMUNeCKUe ROHAMIUR.

Bapuaur 1.

3aaanue 1. Onpenennts BaleHTHOCTH EMEHTOR No GopMyTie BEHICCTBA:
a) Na,O ; 6) BaCl, : B) NO ; r) CH,

3aganue 2. CocTasuts GOPMYNEl CIOKHBIX BELIECTB, COCTOAMIMX W3 CTEAYIOLIHX
XUMHYECKNX INEMEHTOR:

a) xanbuug u xaopa(l); B) BOAOPOAA H KUCIOPOAA ;

0) docdopa (ILI) u sBogopoaa ; . r} cepedpa u kuciopona

3anaune 3. PaccTaBuTs KO3hPUUMEHTH B ypaBHeuudx. [loxuepkryTh dopmynsl
CAOKHBIX BelecTB. OnpeerHTs THITBl XHMAYECKAX peaKlsi:

ay Al + § = AbLS,

8y Zn + HCl = ZnCh, + H,

5) Au0z = Au + Dy

r) P~O; + HO = H;POy

Jaaauve 4, BEIYHCIHTE MacCoOBBIE J0IM wieMeHToB B BemecTse CuO,

Bapyant 2.

Jamanne 1. OnpeneinTh BATEHTHOCTH 2JICMEHTOB 110 GOPMYJTie BelHecTBa:
a) CO; ; 6) Cuw, O ; B) KsN ; r) AlBr;

3ananue 2, CoctasuTh GOPMYJIIB! CACKHBIX BELIECTB, COCTOALIMX W3 CEAYIOLIX
XAMHUYECKAX ATEMEHTOR! :

A) KWCAOPOXA 1 HATPHA § ' B) meam (1) u xncnopoaa ;

§) Marsus v BoaOpona | r) azota (1) u kucnopona

3aganne 3, PacctapuTh KO3QDULMEHTH B YpaBHeHHAX, [ToNYCPKHYTE (HOopMyTisi
CHOKHBIX BewecTs. OlpeAernTh THIBL XUMHYECKHX PEaKLmii:

a) CuCls + Zn = ZnCl, + Cu

6) 1, + Br; = HBr

8) NayO + HyO = NaOH

r) CH; = C + H,

Jazaune 4. Brrapcnute MaccoBble JOAH 371€EMEHTOB B BellecTe Ag,O.



KonTpoJsbHasi paGoTa mo Xumuu 3a 3 4eTBepTh YY€HH.... 8 .... KiIacca

2 BapHaHT

3ajaHue BKIOYAET YacTh A -12 TecTOB, K KaXJI0MY U3 HUX IIPEAJI0KEHO M0 4 BapuaHTa
otBeTa. BaM HE0OX01MMO BBIOPATH TOJBLKO OIMH OTBET, KOTOPHIi Bbl cunTaere Hanbosee
MOJTHBIM U NTpaBUILHBIM. B yacTtu B — 1 3aganue Ha 2 6ajuia COCTaBUTh ypaBHEHHUS U €CIH
HE00X0AMMO, ypaBHATH peakuuu. B wacTu C kaxnoe 3aganue Ha 3 Oana.

Kenarw ycnexa!!!

KaKne U3 CJeAYIONMX BelleCTB PACTBOPSIOTCS B Boje?
1)AIPO4 wu NaOH

2)AQgCIl u NaxS

3)BaS0O,4 nuAgNO;

4)NaOH u HCI

KaKOro aToMa Hau0o1b1IMi pagnyc
1) SIEMEHTA Ne 12
2) DIIEMEHTA Ne20
3) DJIEMEHTA Ne 38
4) SJIEMEHTA Ne56

KakoBa 3j1eKTPOHHAsi KOH(PUTypanus aToMa KaJabuus?
1) 15%25% 2p° 3s? 2) 1s°2s22p? 3) 15%25°2p®3s? 3p°4s®  4) 15%25°2p®3s? 2p°
3d%4s®

Kakoii u3 yka3zaHHBIX METAJJIOB fAABJISIETCsI 00JIee AKTUBHBIM, YeM 3Kejie30?
1) HaTpwmit 2) 30710TO 3) cepebpo 4) menn
TUNNYIHOMY HEMETAJJIY COOTBETCTBYET CXeMa pacrpeaesieHus 3JIEKTPOHOB MO

3JEKTPOHHBIM CJIOAM:
1)2,1 2)2,8,2 3)2,8,7 42,81

3apsan sapa aroma Opoma
1) +55 2) +36 3)+35 4) + 30

Kalcoﬁ U3 YKa3aHHBbIX ¢popmyJ1 0003HaA4YeHA (popmyJia OCHOBaAHMSA?
1)AIPO,

2)AgcCl

3)NaOH

4 ) BaSO 4



B kakoit n3 ykazaHHBIX (pOpPMYJI JONyIIeHA OIIMOKA NPH HanucaHuu GopmyJibi?
1)AIPO,
2)AgCl,
3)NaOH
4)BaS04

Koat])(bnuneHT nepea OKCHaAOM cepbl B ypaBHeHuun S+ O, 2SO; paBen
1)1 2)2 3)3 4) 4

Cpe}na NpHUBeJeHHBIX CXeM XHMHYECKUX PeaKIuil K peakuusiM o0MeHa
OTHOCHUTCSH:

1) Zn+HCI-> H; + ZnCl,.2) Cl, + Fe — FeCls;

3)P + 0,—P,05;4) Na,S + HCl—» H,S + NaCl

A11.Yuc10 2/1eKTPOHOB B ATOME HATPHSI PABHO:

1) 3; 2)5; 3) 6; 4) 11.

. MaccoBas 101151 a30Ta HanOOJIbIIas B BEIECTBE, UMEIOLIEM GOpPMYITy:
1) HNO3; 2) KNOs3; 3) LiNOg; 4) AgNO3
Pacuer:
COCTaBLTeypaBHeHnﬂpeaKunﬁ:

1. Cu + FeSO4—

2. Al +S >

3. BaCl, + Na,SO,—~

4, S + O—>

C-1 laiiTexapakTepucTHKYXMMHYECKOr03JIeMeHTAa
y KOTOPOTO 2 DHEPreTUUECKUX YPOBHS, HA BHEIIHEM DHEPIETUUECKOM YPOBHE 6 2JIEKTPOHOB.

C-2. CocTaBbTe JICKTPOHHYIO M AYEHCTYIO (POPMYJIbI aTOMA HATPHUS

KonTtposabHasi pa6ora no Xumum 3a 3 yeTBepTh y4eHHu.... § .... Kjiacca



1 BapuaHnT

3aiaHue BKIIIOYAET 4acTh A -12 TecTOB, K KaX10My U3 HUX MPEJIOKEHO 110 4 BapuaHTa
otBeTa. BaM HE0OX01MMO BBIOPATH TOJBLKO OIMH OTBET, KOTOPHIi Bbl cunTaere Hanbosee
MOJTHBIM U NTpaBUILHBIM. B yacTtu B — 1 3aganue Ha 2 6ajuia COCTaBUTh ypaBHEHHUS U €CIH
HeoOxomuMo, ypaBHATH peakiuu. B wactu C xaxmoe 3a1anue Ha 3 Oaiia MpoBecTH
pacueTsl.

Kenarw ycnexa!!!
Kalcoe U3 CJIeJAYIONMX BelleCTB He pacTBOpsieTcs B Bojae?
1) Na,SOq4
2)AgNO3;
3) H,Si O3
4)NaOH

KaKOro aToMa Hau0o1b1IMi pagnyc
1) SJEMEHTA Ne 17
2) DIIEMEHTA Nel6
3) DJIEMEHTA Ne 15
4) SJIEMEHTA Nel4

KakoBa 3j1eKTpOHHAasi KOH(pUTypauus aToMa aJJIOMUHUSA?
1) 1s%2s?2p°3s®  2) 1s%25%2p®3s” 3p°4st  3) 1s%2s?2p°3st  4) 1s%25?2p°3s?
3p1

Kakoii u3 ykazaHHBIX MeTAJJIOB SIBJISETCSI MeHee AKTUBHBIM, YeM KeJie30?
1) maraui 2) menp 3) xanui 4) HaTpui
THUNHYHOMY HeMeTaJLIIy COOTBETCTBYET CXeMa pacipeie1eHUs 3JIEKTPOHOB 110

JJIEKTPOHHBIM CJIOAM:
1)2,8,2 2)2,1 3) 2,8,6 4)2.8,1

3apsan saapa aTroma xJiopa
1) +35 2) +17 3)+7 4) + 25

Kaxoﬁ U3 yKa3aHHBIX (popmyJi 0003HA4YeHA opMy.1a OCHOBAHUA?
1)AI(OH)3

2)AgcCl

3)Na,O

4 ) BaS0O,



B kakou 3 ykazaHHBIX (popMyJ1 fonylIeHA OIIMOKAa NPH HAMMCAHUU (POPMYJIbI?
1)NazPO4

2)NacCl

3)CaOH

4)BaS04

Koat])(bnuneHT nepej MoJIeKyJ10ii Kucaopoaa B ypasHenuu P + O, 2P, 05
paBeH
1)2 2)3 3)4 4)5

Cpenn NPUBECACHHLIX CXEM XUMHYCCKHUX peammp”l K peakIuaM
COCAUHCHUAOTHOCUTCHA:

1) Zn+HCI-> H; + ZnCl,.2) Cl, + Fe — FeCls;

3) K;S +HCI— H,S + KCI 4) NapS + HCl—> H,S + NaCl

A11.|Ynciio 31eKTPOHOB B aTOME YriIepoaa paBHo:
1) 3; 2)5; 3) 6; 4) 11.

Maccmsa;l JI0J1A JKeyie3a HanOoJIbIas B:
1) FeS;; 2) Fe;03; 3) Fe30y4; 4) FeCOs.
PacuetnI-

COCTaBbTeypaBHeHuﬂpeaKunﬁ:
1. Ca + ZnSOs—

2. Al + O
3. BaCl, + Na,SO,—~
4 Na + S —>

C-1 [laiiTe XapaKTepucTUKY XUMHYECKOI'0 3J1eMEeHTa
y KOTOPOTo 3 SHEPreTUUeCKUX YPOBHSI, HA BHEIIHEM YHEPreTHUYECKOM ypoBHE 1

AIIEKTPOH.

C-2. CocTaBbTe 2JIEKTPOHHYIO M TYEHCTYI0 opMyJibl aToMa (pTOpa

HToroBasi kKoHTpoJIbHasi paboTa Mo XuMuM 3a 8 KJaace



Bapmuanr 1
1. I3 npuBeeHHOro nepevHs BeIOEpUTE psifl, B KOTOPOM YKa3aHbl TOJIBKO IIPOCTHIE
BEIIIECTBA.
1. Kkucnopon, BOJOPO, THIPOKCUA Oapust 2. OKCHJI HaTpHsl, BOJA, a30THAsL KUCIIOTa
3. KanpLui, OKCU KalbLiUs, THAPOKCU] KAJIBLUSA 4. KMCIIOPOJ, BOJOPOL, JKEJIE30

2.Kakoe anekTpoHHOE cTpoeHue umeet atoM pochopa? Hamucars cxemy cTpoeHus aToma
docdopa. OmnpenenuTh YUCIO BAICHTHBIX AJIEKTPOHOB y aToma (ocdopa.

3. OnpenenuTte CTENEHb OKUCICHUS, KIIaCC XUMUUECKUX coeAMHeHuH. J{aiiTe Ha3BaHuUs
BEILIECTBAM.

1) Na,O 2) FeCls 3) Zn (OH), 4) SO3 5) K,COs.

4. 3anuinTe ypaBHEHUS pEAaKLIUH, C IOMOILBIO KOTOPHIX MOKHO OCYILIECTBUTH
IIPEBPALICHMUS:

S—>SOz—>H2803 —>Ca803
5.Kakast u3 peakuuii MpeacTaBisieT PEaKIUIo Pa3I0KEeHHUS:
1. FeO + H,S0, = FeSO, + H,O 2. Fe+H,SO,=FeS0O, + H»
3. 3Fe + 20, =Fe,03 4. FeCO3;=FeO +CO;
Peakuuro Ne 2 paccMOTpeTh Kak OKMCIUTEIBHO-BOCCTAHOBUTEIIBHYIO.

6. lns mpurotosienus 400 r 2% pacTBopa colu HEOOXOAMMO B3SITh COJIb MACCOU
I.8r 2.41 3.2r 4.10r

HTorosasi koHTpoJIbHaAsi padoTa M0 XUMHUM 32 § KJIace

Bapmuanr 2
1. VI3 mpuBeIeHHOTO MEepEYHs BBIOEPUTE PAAJl, B KOTOPOM yKa3aHbI TOJIBKO CIOXKHBIE
BEIIECTBA
1. kucnopon, pTyTh, OKCH a30Ta 2. OKCHJI HATpHsl, BOJIA, CEPHAST KUCIIOT
3. Gapwii, okcua Oapwusi, TUIPOKCU Oapus 4. KUCI0pO/, BOIOPOA, Oapuit

2.Kakoe 371eKTpOHHOE CTPOCHHE UMeeT aToM cephl? HamucaTh cxeMy CTpOCHHSI aTOMa CEpBbI.
OmnpenenuTh YUCIIO0 BaIEHTHBIX 3JIEKTPOHOB Y aTOMa CEpBI.

3.0mpenenute CTENEHb OKUCIIEHHS, KITACC XMMUYECKHX COeTUHEHM. J{aiiTe Ha3BaHUsI

BemectBam. 1) MgO 2) Na,COj3 3) KOH 4) P,0s 5) MgCl,

4. 3anuimure ypaBHEHHS peaKlIUi ¢ TOMOIIbIO KOTOPBIX MOKHO OCYILIECTBUTDH IIPEBPALLICHUS:

Na — Na ;0 — NaOH — Na ; SO,
5. Kakas 13 npeayoKeHHbIX peakluil MpeICTaBIsAeT PEeaKIUio 3aMeICHHS:
1. FeO + H,SO,4 = FeSO, + H,O 2. Fe + Hy,SO4 = FeSO,4 + Hoy
3. 3Fe + 20, =Fe,034. FeCO3=FeO + CO;
Peaknuro Ne 3 paccMOTpeTh Kak OKMCIIMTENIbHO-BOCCTAHOBUTEIBHYIO.



6. Macca nuHKa, HEOOXOJUMOTO JIJIsl TOJIyYEHHsI 2 MOJIb BOJIOPO/JIa 110 CIEAYIOIEH cxeme
npeBparenuii cocrapisger Zn + 2HCI — ZnCl; + Hpt
1.65r 2.130r 3.390r 4.260r

9 KJIACCC



BXo1HO# MOHMUTOPUHT IO XMMHUH 9 KJIacc
BapuanTt 1

1. VI3 mpuBeA€HHOTO TIEpEYHs BBIOEPHUTE PsiJl, B KOTOPOM yYKa3aHbI TOJIBKO MPOCTHIC
BCIIECTBA.
1. KuCIOpO1, BOAOPOI, THAPOKCH]T OapHst 2. OKCHJI HaTpus, BOJA, a30THAsI KUCJIOTa
3. KaJIbLIMM, OKCHUJT KaJIbLIMSI, TUAPOKCHI KaJIbliMsl 4. KUCIOPOI, BOAOPO/I, KEJIE30

2.Kakoe s1ekTpoHHOE cTpoeHHne uMeeT atoM (ocdopa? Hamucars cxemy CTpoeHus: aroma
dbocdopa. Onpeaenutp YUCI0 BAJICHTHBIX JJICKTPOHOB y aroma docdopa.

3. Onpegenute CTENEHb OKUCICHUS, KJIACC XUMHUECKUX coequHeHnil. JlaiiTe Ha3BaHUs
BEIIECTBAM.

1) Na,O 2) FeCls 3) Zn (OH), 4) SO5 5) K,COs.

4. 3anumure ypaBHEHUS peaKiHii, C TOMOIIbIO KOTOPBIX MOXKHO OCYIIIECTBUTD
[IPEBPALLICHUS:

S—>SOz—>stO3 —>C8.803

5.Kakas 13 peakLuii IpeICTaBIIsSeT PEaKIUIO PA3JIOKECHHUS:

1. FeO + H,SO,4 = FeSO,4 + H,0 2. Fe+H,SO,=FeSO,4+H,
3. 3Fe +20; = Fe,03 4. FeCO3=FeO + CO,

PeakiioNe 2 paccMOTPETh Kak OKUCIUTEIbHO-BOCCTAHOBUTEBHYIO.

6. lnsa nmpurotosnenus 400 r 2% pacTBopa coiii HE0OXOUMO B3SITh COJIb MAacCO
1.8r 2.4r 3.2r 4.10r

BxoaHOi MOHMTOPHMHT IO XUMHUH 9 Kj1acc
Bapuanr 2

1. 13 npuBeneHHOT0 nepevHst BHIOEpUTE psAJl, B KOTOPOM yKa3aHbl TOJIBKO CIOXKHbBIE
BELIECTBA
1. kucnopon, pTyTh, OKCUJ a30Ta 2. OKCHJI HaTpHsl, BOJA, CEPHAsL KUCIIOT
3. Gapuii, okcug Oapusi, THAPOKCU] Oapus 4. xucnopoa, BoJ1opoJ, bapuit

2.Kakoe 27eKTpOHHOE CTpOEHUE UMEET aToM cepbl? Hamucars cxemy CTpOEHMs aToMa CEpBl.
OnpenenuTth YUCIIO BAJIEHTHBIX 3JIEKTPOHOB y aTOMa CEPHI.

3.0mpenenute CTENEHb OKUCIIEHHS, KITACC XMMUYECKHX COeTUHEHM. J{aiiTe Ha3BaHUsI
BemtectBam. 1) MgO 2) Na,CO3 3) KOH 4) P,0s 5) MgCl,

4. 3anuimTe ypaBHEHHS PEaKIHiA ¢ TTOMOIIBIO KOTOPBIX MOXKHO OCYIIIECTBHUTH MTPEBPAICHHS:
Na — Na ;0 — NaOH — Na , SOy
5. Kakas u3 npe/uioKeHHBIX Peakiuil MpeCcTaBIIsIeT PeaKIHi0 3aMEIICHNUS:

1. FeO + H,SO4 = FeSO, + H,O 2. Fe + HySO4 = FeSO4 + Hoy
3. 3Fe+20,=Fe;034. FeCO3=FeO + CO,



Peakuuio Ne 3 paccMOTpeTh Kak OKMCIUTEIbHO-BOCCTAHOBUTEIBHYIO.
6. Macca nuHka, HeOOXOJUMOT0 JIJIsl TOJIyYEHHsI 2 MOJIb BOJIOPO/JIA 110 CIEAYIOIIEH cxeme
npeBparenuii cocrapisger Zn + 2HCI — ZnCl; + Hpt

l.65r 2.130r 3.390r 4.260T

KonTtpoabnasi pa6ora 3a |1l yerBepTh mo xumnu 9 kiaace

Lenb: onpenenuts ypoBeHb CPOPMUPOBAHHOCTH HABBIKOB U MOIY4YE€HHBIX 3HaHUH 3a |11
4yeTBepTh ¢ yuéroM ['occrannapra.

1 BapuaHT

1) OcymiecTBUTh CIAEAYIONINE MPEBPALCHUS:
Na—NaCl—-NaOH—Na25S04—NaNO3—Na3PO4

2) OnumuTe NpOU3BOJICTBO YyT'yHA MO TUIAHY:

A)cbIpbE, 0) YCTPOICTBO JOMEHHOMH MeuH, B)OCHOBHBIE XMMUUYECKUE PEAKIIHH, TPOTEKAIOIINE

pu npousBojcTBe. Ilepeunicnure 061acTu NpUMEHEHUs YyryHa.

3)7r. xene3a npopearuposano ¢ 18r. xyopa. Kakas macca xnopuna xenesa (111)
00pazoBajioCh.

4)IIpu >nexTpoau3e BOJAHOTO pacTBOpa XJIOpUIa HATPHUS Ha aHO/€ Bbaenmioch 4,481 xiopa.
PaccuunraiiTe CKOIBKO IMAPOKCH]IA HATPHS BBIACIUTCSA B pACTBOPE KAKOBa €ro Macca K
KOJIMYECTBA.

5)kakyro Maccy OKCHJa KalbIHMsl MOXHO ONYyYUTh MpU IpokanuBanuu S00r. U3BECTHIKA,
conepxariero 20% npumecen.

2 BapuaHT
1) Onumute crnoco® MPOU3BOJCTBO CTAIA KUCIOPOIHO-KOHBEPTOPHBIM CITIOCOOOM TIO IIJIaHY:
A) cbIpb€, 0)yCTpOICTBO amnmapara KOHBEPTOPA, B)OCHOBHBIE XUMUYECKHE PEAKIUH,

MPOTEKAOIIKE IPU TPOU3BOJCTBE. [ 1€ MPUMEHSIIOT cTajb?

2) OCylIeCTBUTD CIEAYIOIINE MPEBPAIECHUS:
Fe(NO3)3—Fe(OH)3—Fe203—Fe—FeCl2—Fe(OH)2

3) Kaxkas macca kapOOHAT KaJIbIUS TTOYYUTCS TPH B3aMMOICHCTBHH THIPOKCHU/IA KATBIIUS C
80r. kapOoHaTa HaTpus, colepKaiiero 5% npumecei.

4) Ipu snexTpoar3e BOAHOTO pacTBopa xiopuaa xkene3a(ll) Ha karoae BeLaenUIOCH 5,6T.
xene3a. OnpenenuTe Kakou ra3 BeIIETWIOCH Ha aHoze? KakoBa ero macca u 00bEM?

5) PaccuuTaiite, kakoit 00bEM(H.Y.) BOJOPO/Ia MOKHO MOJTYYUTh ITPU PACTBOPEHUU B
pa36aBneHHOM cepHOil kucnore 112r. xxene3a, ecinu 00bEMHAs 10J1 BBIX0a BOAOPOAA



cocTaBisieT 98%.

3 BapuaHT

1)OnumuTe crnocod Npou3BOJICTBA CTAIM MAPTEHOBCKUM CIIOCOOOM I10 IIaHY: a) ChIPbE,
0)ycTpoiiCTBO MapTEHOBCKOM M€4H, B)OCHOBHBIE XUMUYECKHE PEAKIIUH, TPOTEKAIOIINE TIPH
pou3BocTBE. [ 1e NpUMEHSIOT cTalb?

2)OCyIIecTBUTH CICAYIOITUE TPEBPAILICHHUS :
Fe—FeSO4—Fe(OH)2—Fe(OH)3—FeCI3

!
Fe203

3) npu B3aumoeiicteum 10,8r. 6e3B0AHOTO KapOoHaTa HATPHS ¢ U30BITKOM a30THOM
KHUCJIOTHI moayunin 2,245.(1.y.) okcuaa yrinepoaa(lV). Beraucnure cogepkanue npuMecei B
KapOoHaTe HaTpusl.

[Ipu anexTponuse BogHOro pacteopa cyiabdara pryru(ll) Ha xkatome odpazosanocs 2,01r.
prytu. Kakas Macca cepHOii KHCIIOTBI 00pa30BaJiach B pacCTBOPE U Kakoe €€ KOJIMYECTBO.
4) Ilpu B3aumoneiicTBuu 6,9r. HaTpus ¢ Bojoi nonyunnu 31. Bogopona(n.y.). Beruncnure
00BEMHYI0 101t0 BhIxoAa ra3a(%).

Kpurepuu onenku:

Onenka «5»-BeinoaHeHo 1,2,3,4,5
Ornenka «4»-BoinojHeHo 1,2,3,4
Onenka «3»-BeInoaHEHO 1,2,3

HNTorosasi KOHTPOJIbHAA padoTa MO0 XUMMH 32 9 Kiace



Pabota Brmrouner 19 3aganuii 1Byx ypoBHEH.3a1aHus KaKIOTO BapUaHTa pa3/ielieHbl Ha JIBE
4acTU:0053aTENbHYI0 M JIOTIOJHUTENbHYI0. B 00s3aTeNbHYI0 YacTh BKITIOYCHBI 33JaHUS C
BBIOOPOM OJIHOTO MPABUJIILHOTO OTBETA M3 YETHIPEX MPE/I0KEHHBIX./[onoMHuTeIbHAS YacTh
COJICP’KUT 3a/laHus TOBBIIMICHHON CIIOKHOCTH CO CBOOOJHBIM OTBETOM.J[JIsi TMONTyYeHHS
orMeTkH "3" ydammiicsi JOJKEH BBIIOJHHUTH 2/3 mMI0OBIX 3aJaHuil 0053aTeIbHON YacTH,
ormeTok "4" mimu "5" -Bce 3amaHus 00s13aTENBHON YacTH W OJIHO-/IBA 33/IaHUsI HA BHIOOD W3
JIOTIOJTHUTEILHOM yacTu. Bpems BbinoaHeHus1-90 MuH.

HToroBasi KOHTPOJIbHAsI pa6oTa MO0 XUMHUM 32 9 KJace
Bapuant-1

Qo0s3arenpHasd YacTh

1.Kako¥ psizt yncen oTpa)xaet pacupeAeeHrue dJIEKTPOHOB I10 3JEKTPOHHBIM
CJIOSIM B aTOME€ XUMHUYECKOTO 3JIEMEHTA, 3aHUMAIOIIETO B EPUOAUUECKON CUCTEME
xuMudeckux 3meMeHToB J[. . MeHnneneeBa MmecTo B TpeThbeM nepuoje, V
rpynie, rJIaBpHoi moarpymnmne?

A.25 B.283 B.285 TI.288
2.BanentHocth azota B ammuake NHj3; paBna

A. VI b. Il B. | r. i
3. Vkaxxurte 3HaUECHHUE «X» U «Y», KOTOPBIC COOTBCTCTBYIOT KOB(i)(bI/II_II/IeHTaM B
YPAaBHEHUH XUMHUYECKON PEAKIINU:
4A1 +X O, =Y Al,O3
A.x=2,y=3 Bb.x=3,y=3 B.x=3,y=2 TI.x=2,y=2

4. K peakuusiM pas3ioKeHUs OTHOCUTHCS PEaKIIUs

A.CaO+Si0,=CaSiO;

b. 2HgO=2Hg+0O,
B. Zn+2HCI=ZnCl,+H,
I'. 2Mg+0,=2MgO

5.113 mpeuToKEHHBIX HIDKE (POPMYJT BEIIECTB COJIBIO SIBISIETCS
A. HCI B.C&(OH)Z B.Na,O rAlg(SO4)3

6.®opmynie Cu(OH) , cooTBeTCTBYET Ha3BaHUE

A. oxcua meau (11)

B. ruapoxcun meau (1)
B. ruapoxcun memu (11)
I'. autpat memu (I1)

7. ®opMyJia BEIECTBA C KOBAJIEHTHOW MOJISIPHOM CBSI3bIO
A. HCI b.F; B. Na,O I'.Cu



8. Kakas mapa BelecTB He B3aUMOJICHCTBYET MEXKIy COO0M?
A.Naun H,O B.CuOnu HzSO4 B. HCI u SO, F.Ca(OH)ZI/I CO,

9.Kakwue BelecTBa MOT'yT B3aMMOJICHCTBOBATh COTJIACHO YPABHEHUIO C MPaBOi
YJaCThIO: eeee. = MgSOy

A.Mg(OH)Z n SO;
B.MgO u SO,

B. Mg(OH)Z u H,SO,
F.Mg u H,SO,

10. Kakoii OykBoit 0003Ha4eH (parMeHT MOJIEKYJISIPHOTO YPaBHEHUSI XUMUYECKOM
peakiiK, COOTBETCTBYIOIINM KPATHOMY HOHHOMY YPaBHEHUIO
2H" + S = H,S
A. Na,S +2HCI=....
b. H,0 + SO, = ....
B.FeS +2HCI=....
F.K2803 +2HCI = ...

11. Kakoe BeliecTBO MPOIMYIIEHO B LIEMOYKE MPEBPAIICHUI?
Ca CaO CaCl,

A.Ca0, B.CaH, B.Ca(OH), I'.CaCOs

12. Cxeme mpeBpamieHuii S S cooTBeTCTBYET ypaBHEHHE
A.H,S+Pb(NO3), =PbS +2HNO;
b. 2H28 +302 = 2H20 +2802
B. 2H28 +02 :2H20 +S
I'. 2Na + S= Na,S

13. IIpouiecc BOCCTaHOBIICHUSI MEAU COOTBETCTBYIOT CXEME:

A. Cu° Cu't

B. CU’° Cu*?
B. Cu™ cu®
I.cu™ Cu*?

14. 13 okcuaa KpeMHUST U3TOTOBIISIOT TOYMIbHBIE U IITH(OBATBHBIC KPYTH,
IIOTOMY 4YTO OH
A. HEe pacTBOpsIETCS B BOAE
b. XuMHAYECKH CTOEK K IEUCTBUIO KUCIOT
B. BcTpeuaeTcst B Ipupo/ie B BUIE MUHEPATIOB
I'. nMeeT BBICOKYIO TBEPIOCTh



15.B pacTBOpe cepHOM KUCIOTHI:
A. dheHondTaNIeNH CTAHOBUTCS MaJIMHOBBIM
b. makmyc kpacHeer

B. meTriiopanx xenreer

I'. makmyc cuneer

16. Beruncnure o0beM BOAOPOAa, 00pa30BaBIIETOCs MPHU B3auMoieicTBuu 4,8 T.

MarHus ¢ U30BITKOM COJISHOM KHCJIOTBI.
A.02mvoms Bb.448n B.04r TI.2241

JlonosiHUTENIbHAS YaCTh
17. Eciii B XUMUYECKUH CTaKaH ¢ BOAOW JOOABUTh HECKOJIBKO Karelb
(deHondTanenHa u OMyCTUTh TyAa KyCOUEK MeJa, MPU3HAKOB PEaKINU He
Habmogaerca. Ecnu sxe Men npeABapuTeNIbHO MPOKAIUTD, YIACPKUBAs €ro B
IUIaMEHU TUTeJIbHBIMU IIUIIAMH, a 3aTe€M OITyCTUTh B pacTBOp (heHnondranenna,
TO 3aMeTHbI Npu3Haku peakuuu. Kakue? [Touemy?
18. Hanmmure ypaBHeHHs XUMUYECKUX peakiuii noixydenus Hurpara meau (11)
TpeMms criocodamu
19. Cmecs, coctosmryro u3 10 r. mopomka cepsl 1 10 r. mopomnika nuHKa,
noaoxriu. KakueseniectBaoOHapy KUIMIIOOKOHYAHHUIONIpoLecca?
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