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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON pabouell MHpPOTrpamMMbI
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTeNIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY)KUT OCHOBOW [t (OPMHPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpPEeAeIEHHOM 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 MOHSITUN
OPraHUYEeCKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 110 MPUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIOJNHSS (GYHKIUU OOBSICHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMECHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMAaTHYECKOE MPUOOILIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHUS W CaMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCIHOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYCHHH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuiisi U HAMPABIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

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



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HaHWUS B XMMHUH. UUCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcTaBa BewlecTB. (OTHOCHUTENbHAsE aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, pPACTUpPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHUIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, JUCTIWUISAIMA, XpoMaTorpadus, MPOBEACHUE OYUCTKA TTOBApPEHHOU
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3iemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KUCIOPOoa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT m mpocrtoe BemectBo. Haxoxkaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBLI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss oCHOBaHMM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHUE U W3YUYCHUE CBOMCTB KHUCIOpOJa, HaOJI0JAeHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJI0po/a (TOpPEeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMNPEIEIEHHOM
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCJIOT M IIEJIOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilue Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

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

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

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas W JJIMHHONEpUOAHAs  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000J0YEeK aTOMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYyNIlaM U NEPUOJAM.

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

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasloB BEIIECTB METAVIOB U HEMETAJJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3ed MPU M3YYEHHH XUMHHM B & KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHSTH: HAYyYHbIN (akT, TUNOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBMHU C IIOJIOKECHHEM 3JIEMEHTOB B I[leproandeckoi
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIHUH BEIIECTB, MO TEIIoBoMYy 3¢ dekTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH XUMUYECKOW peakinuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIBb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M OHCCOLMAIMU BEIIECTB C PA3IMYHBIMH BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AJIEKTPOIUTHUYECKOM
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HEMETaUIoB (Tpadura M amMmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MATEPUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3ioKeHUs, COSIUHEHHUS ), pACIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOAA HAa OpPraHM3M YeJIOBeKa. BaxHeumme XIopuabl U UX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XUMUYEeCKUe CcBOMcTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COEIMHEHHUSIMH cepbl (KHCJIOTHBIE JIOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. KpyroBopor azora B nmpupoae. AMMUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMicTBa (0OIlME Kak TMpEeJCTaBUTENS Kilacca KHUCIOT U  chenuduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aoTpornuele Moaupukanmuu ¢docdopa, puU3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3nemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuasl yriepoja, ux
¢u3nuecKkue W XUMUYECKHE CBOMICTBA, JCHCTBUE HA JKHUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojgax — U ux
poJiM B JKH3HM UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKHX H
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTU. BaxkHele CTpouTeNbHbIE MaTepuaibl: KepaMuka,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPUAOB (TajOreHUOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeakIny Ha Cylbdat-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U M3YYCHUE CBOMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anmMasza, rpadura, ¢yiiepeHa, O3HAKOMJICHHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3yYEHHE TNPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mmast xapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTauoB. OU3nyeckue U XMMUYECKUe CBOMCTBa MeTaiioB. Oommue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamapl: noyoxeHue B llepuoanyeckon cucremMe XMMHYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



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

[[lenoyno3emenbpHblE METAJUIbl MAarHuii M KalbLIMH: IIOJIO)KEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkoCcTh BOJBI M CITOCOOBI €€ YCTpaHEHUS.

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

Kenezo: nonoxenne B [lepuoguueckor cucreMe XUuMHUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJBI, MpOIECCa TOPECHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabGIFOIEHUE U OMUCAHUE MPOLIECCOB OKPAITMBAHHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTs, aaiee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT'0 IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, Kilaccu(puKaluus, TEpUOAUIHOCTb, HaAOII0aCHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUH 3apsijl, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUNCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIM4HOCTHBIE  pPE3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JEATEIbHOCTH TMpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHHE W TIOCTYIIKM CBOMUX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTaBIAIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA MOJYYCHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJNIIO/IEHUsT TMpaBui OE30MACHOCTH TpU  OOpalieHUuH ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XUMHUH, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHOM Npo(eCCUOHATIBHON IE€ATEIbHOCTH U Pa3BUTHUSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O6e3omacHOro o0Opas3a JKH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NPUMEHATh 3HAHUS, MOJy4aeMble NPU U3YYEHUU XUMMH, AJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaTHCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIKII, TUIIOTE3a, (PaKT, CUCTeMa, POLECC, SKCIIEPUMEHT U APYTOE.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUH
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB W XUMHUYCCKHX DPEAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TOHATUS (NIPEIMETHBIC U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUi — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3y4aEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

PUOOPETEHUE OMbITa 110 ITUIAHUPOBAHUIO, OpPraHU3aIlMd W TIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATH Pa3IUYHble METOJbl U 3aMpPOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOIWUMBIX JIsi BBIMOJTHEHUS



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO M MPUMEHEHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJEKTPOHHBIM CJIOW aroMa, aTOMHas OpOUTallb, pPaaAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWUMOCBS3b OCHOBHBIX XHMHWYECKHUX TOHATUA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHE TMEPUOAUYCCKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATh W XapakTepuzoBaTh TabmuuHyro ¢opmy Illepuomnyaeckon
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBy YYacCTBYIOLIUX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

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

MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKMX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XMUMHYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

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

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHM: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJSIpPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



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

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAUICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPTaHWUYECKUX COCAMHEHUMU, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPXKAasl OIMKMCaHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIONMNX CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTpPOCHWS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIIMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuecTBO 4acos DJIeKTPOHHbIE Buanl nesTeJLHOCTH C

Ne HaumenoBanue pa3jiesioB (undposbie) y4eToM

KoHnTpoabn IIpakTuyeckn .
n/n H TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE BOCIIUTATEJIbHOMI

ble paboThI e padoThlI

pecypchl NMPorpamMmbl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Xumusa — BakHast 00J1aCTb IToxnepxuBath B JETCKOM
KOJIJICKTUBE ACJIOBYIO,

11 €CTCCTBO3HAHUS U 5 2 Bubmmoreka [IOK IpyXemo0HyIo atMochepy.
IPAaKTUYECKON https://m.eds00.ru/7f41837¢  Muuuumuposats
NEATEILHOCTH YEI0BEKa 00YYarOIIHIXCs K

00CYXKICHUIO,

BemecTBa 1 xuMu4deckue
1.2 15 1
peakuuu

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

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Bo3nyx. Kucnopoa. 5 bubnmnoreka [JOK
' ITonsTHE 00 OKCHIAX https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsatue o 8 1 bubnmnorexka HOK
' KHUCIIOTaX U COJIAX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [lonsiTne 5 1 1 bu6mmoreka [JOK
' 00 OCHOBaHHMAX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIacChl Bu6 110K
noIMoTeKa
2.4 11 1 1
HeopFaHI/I"IiCKI/IX https://m.edsoo.ru/7f41837c
COCIMHCHUN
Hroro no paszneny 30

BBICKA3bIBAHHIO CBOETO
MHEHUSI, BBIPAOOTKE CBOETO
OTHOIIIEHHS TI0 TIOBOY
MOJTy4aeMOoW Ha ypoke
COLMAIBHO 3HAYUMOH
HHPOPMALINH.
AHanu3upoBaTh peaIbHOE
COCTOSIHUE JIeJ B yueOHOM
KJacce/rpymre.

Haxoauts 11eHHOCTHBIN
acrmekT yuyeOHOro 3HaHUs U
nHpOpMAaLNH, 00eCTICYUBATh
€ro NoHUMaHHe U
HepeKMBaHUe
00yJarOIUMUCS.
OpraHu30BbIBaThH paboTy ¢
COLIMAIBHO 3HAYMMOM
nHpOpManuei.

[ToOyxnate oOydaromuxcst
co0II01aTh HAa YPOKe
MIPUHIUIEI Y9eOHOM
JIICLUILIHHBL 1
CaMOOpPraHU3alNH.



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

YrpaBnsate y4ueOHBIMU
IpYIIIaMH C LIEJIbI0
BOBJICYEHUSI 00yYarouxcs B
nporecc o0ydeHUs U
BOCITUTAHHS, MOTUBHUPYS X
y4e0HO-TI03HABATEIHHYIO
JIeSITELHOCTb.
[TpoekTHPOBaTh CUTYAIIUH U
COOBITHS, pa3BUBAIOIINE
SMOIMOHALHO-IIEHHOCTHYIO
chepy oOygarorierocs
(KynbTypy NepeKUBaHUN U
ICHHOCTHBIC OPUCHTAIIUN
peOeHKa)

OpraHu30BbIBATH

medceTBo

MOTHUBUPOBAHHBIX
00yJaroIIKUXCs HAJl UX
HEYCIIEBaIOIIMU
OJTHOKJIACCHUKAMH,

Jaroriee 00yJaronmmMes
COLIMATIBHO 3HAYNMBbIH

OIIBIT COTPYAHUYCCTBA U
B3aUMHOM TIOMOIIH

Wuuuuuposates u
MOJIICPIKUBATh
TCHEPHPOBaHUE U
odopmiieHHe
COOCTBEHHBIX HAEH

WHuuuuposats u
MOJIICPIKUBATh
HCCIIeI0BATENIbCKYIO
JIEATENILHOCTE IKOJILHUKOB B
paMKax peanu3aiuid HMU
HHAWBUYAIbHBIX H
IPYIITOBBIX
HCCIIENOBATEIBCKUAX
MPOEKTOB, YTO AACT
00yJaromKUMCsl BO3MOYKHOCTh
pUOOpECTH HaBBIK




MyOJIMYHOTO BBICTYILICHUS
nepes ayIuTopueH,
apryMEHTHPOBAHUS U
OTCTAUBaHMS CBOEH TOUKH
3peHus

OpraHu30BHIBATH IS
o0yJaromuxcs CUTyauu
KOHTPOJISI ¥ OLIEHKH (KaK
Y9eOHBIX TOCTIKCHAN
OTMETKaMH, TaK 1
MOpAJTbHBIX, HPaBCTBCHHBIX,
IpaXkJaHCKHUX ITOCTYIIKOB)
OpraHu30BBIBaTh B paMKax
ypOKa MooIIpeHne yueOHoH/
COLIMAJIbHOW YCIIEIHOCTH
Opranu3oBbIBaTh IS
00y4JalomuXcsl CUTYaluu
KOHTPOJISI K CAMOOLICHKH
(kaK y4eOHBIX JOCTIDKCHHMA
OTMETKAaMH, TaK U
MOpPAJTEHBIX, HPaBCTBCHHBIX,
IpaXXIAaHCKHUX TTOCTYIIKOB)

Onupatbcs Ha IEHHOCTHEIE
OPUEHTHPHI 00YJAIOIIIXCS C
Y4ETOM BOCITUTATEIBHBIX
0a30BbBIX HALIMOHAIBHBIX
nennocteit (BHIT)

OnmpaTbcs Ha JKU3HEHHBIH
OTIBIT, O0YJAOIIUXCS,
YTOYHSS YTO OHH YHTAIOT,
CIIyILIAIOT, BO YTO UTPAIOT, O
4eM FOBOPSAT Ha MepEMEHaX,
0 YEeM YaTATCs B CETIX
AKIIEHTHPOBATh BHUMAaHUE
0o0y4JarImuxcs Ha
HpPaBCTBEHHBIX NpobiIeMax,
CBSI3aHHBIX C HAYYHBIMU
OTKPBITHSIMH, U3Y4aCMbIMU
Ha ypoKe




[Tomoub oOyuarommmes
B3IVIAHYTh Ha y4eOHBII
Marepuall CKBO3b IIPU3MY
YeJOBEUECKUX LIEHHOCTEN
YUUTHIBaTh KyJIbTYPHBIE
pa3nuaust 00yJaromuxcs,
MIOJIOBO3PACTHBIE U
WHIIBHUIyaJIbHbBIC
0COOCHHOCTH AeTeH
DopMupOBaHUE Y
00yJaromuxcs rpaxJaHCKON
MMO3MIIMH, CIIOCOOHOCTH K
TPYZLy Y JKM3HU B YCIOBUSIX
COBPEMEHHOT0 MHpa
MopnenupoBaTb Ha ypoke
CUTYyaluH JJ1s BEIOOpa
MOCTYMKa 00yYarOIIUMCS
(Texctsl, mH(DOTpaduKa,
BHZCO H JIp.)

Co3naBath JOBEPUTEIBHBIIN

[ICUXOJIOrMYECKUN KIIMMAT

B KJIACCE BO BPEMS YpOKa

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1emeHToB /[. . Menaesneena.

CTpOGHI/Ie aToMOB. XMMHYeCKasi CBsA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peaKkuuu

Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema

bubmmoteka [IOK
3.1 XAMHYECKHUX 3JIEMEHTOB /J[. 7
https://m.edso0.ru/7f41837¢
U. Mennene-eBa.
Crpoenue aToma
XumMudecKkas CBS3b.
3.9 OKHuCIUTEIBHO- 8 but6mmoreka [IOK
' BOCCTaHOBUTEIILHBIE https://m.eds00.ru/7f41837¢c
peaxiuu
b K
Wroro no pazueny 15 nommorexa [10

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



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

bubnuoteka LIOK

Pesepsroe Bpems 3 https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB 68 4 5
I10 ITPOTPAMME


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

9 KJIACC

KoaunuecTBO 4acoB DJIeKTPOHHbIE Buanl nesreJaLHOCTH
Ne HaumeHoBaHue pa3iesioB M TeM K IpakTuy (undposbie) C YUETOM
OHTPOJIbHbIE .
n/n NPOrpamMMbl Bcero 5 P ecKue odpa3oBaTejbHbIE BOCNIUTATEIbHOM
a00ThbI
P padoTbI pecypchl NPorpamMMmslI
Pa3nen 1. BemecTBO 1 XMMHU4YeCcKHe PeaKIuu IMonnepkuBaTh B JETCKOM
KOJIJICKTUBE ACJIOBYIO,
[ToBTOpEeHME U yriayonenue bubnuotexa [HOK APYKeTo6HYI0 arMochepy.
1.1 3HAaHUH OCHOBHBIX Pa3/ciiOB 5 1 https://m.edsoo.ru/7f41 = HWannmuposars
Kypca 8 kiacca a636 00yHaIOIKXCA K
00CyXIeHUIO,
0 bu6nmoreka [IOK BBICKa3bIBAHUIO CBOCTO
CHOBHBIC 3aKOHOMEPHOCTH
1.2 P 4 https:/m.edsoo.ru/7f41 ~MHEHMS, BeIpaboTKe cBoero
XUMHNYCCKUX peaKIlI/II/I 636 OTHOLICHUA IO ITOBOAY
8050 [10JIy4aeMO Ha ypoke
SHGKTPOHI/ITI/I‘IGCKaﬂ Bubnuoteka HOK CO]&)HaHI’HO 3HAYUMON
] HH()OpMALIMH.
1.3 nuccoranys. XuMHYecKue 8 1 1 https://m.edsoo.ru/7f41 AHATH3MPOBATH PEATHHOE
peaxiuu B pacTBOpax a636 COCTOSIHHUE /el B y4eOHOM
KJlacce/TpyTire.
Hroro no pazgeny 17 HaxoauTh LEeHHOCTHBIN
aCIICKT y‘{€6HOI‘O 3HAaHUA U
Pa3znen 2. HemeTasuibl U MX cOeIMHEHMSI uHpopMarmu, 06ecrieurBaTh
€0 IIOHNMaHUuE U
O6HIafI XapaKTECPUCTUKA Bubnuoteka HOK HepekKHBanHe
2.1 XAMUYECKHX dj1eMeHTOB VIIA- 4 1 https://m.edso0.ru/7f41 = oGywarommmucs.
rpymmbl. [anoreHst a636 OpraHu3oBbIBaThH PaboTy €
COIMATHFHO 3HAYUMOU
OO01mmas xapakTepucTHKa but6mmoreka [IOK uHdopManueii.
2.2 XAMHUYECKHX d1eMeHTOB VIA- 6 https://m.edsoo.ru/7f41 = T100yxnarh obyqatommxcs
. co0II0IaTh HAa YPOKe
rpynmnsl. Cepa u €€ COeTMHEHUS a636 NpHHIMITE yueGHO
OO1m1ast XxapaKTepUCTHKA AVCIHUILTMHBIL 1
XHMHYECKHX 3JIeMEHTOB VA Brbmrorexa [IOK roopranHsaiti.
2.3 7 1 https://m.eds0.ru/7f41 = YMPaBIATL yaeOHAIMM
rpynmsl. A30t, hocdop u ux 2636 IPYNIIAMH C LEJBIO

COCIMHCHUA

BOBJICUCHMUA o6yqa}0n11/1xcs{ B



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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npotecc 00y4eHHst 1
BOCIUTAHHS, MOTHBHPYS UX
yueOHO-TI03HABATEIbHYIO
JICATEIBHOCTb.
[TpoeKTUpOBaTh CUTYaLUH
COOBITHS, pa3BUBAIOIINE
IMOLMOHAIBHO-LIEHHOCTHYIO
cdepy obygarorerocs
(KynbTYpy HEepexXuBaHUH U
[ICHHOCTHBIC OPHEHTALINN
pebenka)

OpraHu3oBIBaTh

medceTBo

MOTHUBUPOBAHHBIX
00YJaroLIMXCs Hall X
HEYCIIEBaIOIIMU
OJJHOKJIACCHUKAMH,
JAroIee 00yqaronmmMes
COLMAIIBHO 3HAYMMBIH
OITBIT COTPYAHMYECTBA H
B3aMMHOM ITOMOIIU

WHunuuposats u
TIOJI/IeP)KUBATh
TeHEepUPOBaHUE U
odopmiieHHEe
COOCTBEHHBIX HAEH

Wuunuuuposats u
MOIICPIKUBATH
HCCIIEIOBATEIBCKYIO
NIEATENLHOCTD IIKOJBHUKOB B
paMKax peanu3anui UMU
WH/IUBUIYAIbHBIX H
IPYIITOBBIX
HCCIIEN0BATEIBCKUAX
MIPOEKTOB, YTO JIACT
00yJarImuMcst BO3MOXHOCTh
proOpeCTH HaBBIK
MyOJIMYHOTO BBICTYILICHUS
nepes ayIuTopueH,
apryMEeHTHPOBAHUS U




OTCTauBaHUS CBOEH TOUKHU
3peHust

OpraHu30BBIBaTH IS
00y4alomuXcsl CUTYaluu
KOHTPOJISl X OLICHKH (KaK
Y9eOHBIX TOCTIKCHAN
OTMETKaMH, TaK 1
MOpAJIbHBIX, HDAaBCTBEHHBIX,
IPaXKJaHCKHUX HOCTYIIKOB)
OpraHu30BEIBaTh B PaMKax
ypOKa moompeHne yaeOHo/
COLIMAJIbHON YCIIEIHOCTH
Opranu3oBbIBaTh JIJIs
00y4alouXcsl CUTYaluu
KOHTPOJISL U CAMOOLICHKH
(kaK y4eOHBIX JOCTIKCHHIMA
OTMETKaMH, TaK U
MOpaJIbHBIX, HDAaBCTBEHHBIX,
IPaXKJaHCKHX HOCTYIIKOB)

Onuparbest Ha EHHOCTHBIC
OPHUEHTHPHI 00YUAIOIIHUXCS C
YYETOM BOCIHTATEIBHBIX
0a30BBIX HAIIMOHAIBLHEIX
nenrocreit (BHII)

Onupatbes Ha KU3HEHHBIN
OTIBIT, O0YJAOLTUXCS,
YTOUHSISI YTO OHU YHUTAIOT,
CIIyIIAIOT, BO YTO UTPAIOT, O
4YeM TOBOPST Ha MepeMeHax,
0 YeM YaTATCs B CETAX
AKIEHTUPOBATh BHUMaHHE
oOygaromuxcs Ha
HpPAaBCTBEHHBIX Ipodiemax,
CBSI3aHHBIX C HAyYHBIMU
OTKPBITUSMH, H3y4aeMbIMU
Ha ypoke

ITomoup oOygaromumcst
B3TJIIHYTH Ha Yy9eOHBII
MaTepHall CKBO3b MIPU3MY




OOm1ast xapakTepUCTHKA

bubmmoreka [IOK
XUMHUYECKUX 31eMeHTOB IV A-
2.4 . 8 https://m.edsoo.ru/7f41
rpynmnsl. YTIepoa U KpeMHHH U 2636
HUX COEIUHEHUS
Hroro no paszneny 25
Pasznea 3. Merajliibl M MX COCIUHEHUS
bu6nuoreka [IOK
3.1 OO1me cBoiicTBa METAIIOB 4 https://m.edsoo.ru/7f41
a636
Baxneiinme MeTayuibl U UX Bubmaorexa IIOK
3.2 16 https://m.edsoo.ru/7f41
COEIUHEHUS 2636
Hroro 1o pasneny 20

Pa3nen 4. Xumus u okpyxaonias cpeaa

YeIIOBEYECKUX IIEHHOCTEH
Y4YUTHIBATH KYJIBTYPHBIC
pasnu4us 00yJaroIIUXCs,
MOJIOBO3PACTHBIC U
WH/IUBUYaTbHBIC
0COOEHHOCTH JIETEN
DopMupoBaHuE y
oOygaromuxcs rpakJaHCKOH
MMO3HUIIMH, CIIOCOOHOCTH K
TPYAY U XHU3HH B YCIOBUAX
COBPEMEHHOTO MHUpa
MopenupoBath Ha ypoke
CUTYyAIIMH JJIs1 BBIOOpA
MOCTYNKa 00Y4atoIUMCs
(Texctbl, nH(pOTrpaduKa,
BHJIEO U Jp.)

Co3naBath JOBEPUTEIIBHBIH

IICUXOJIOTHYECKUN KIIMMAT

B KJIacCC BO BpEMs ypOKa



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

BerectBa 1 MaTepHaibl B KU3HH bubmorexa HOK
4.1 P 3 https://m.edsoo.ru/7f41
YeIoBeKa
a636
Hroro mo pazueny 3
bu6nmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41
a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOTPAMME



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

8 KUIIACC
KoanuyecTBO 4acoB 3 b
JIEKTPOHHBIE LN (pPOBbIE
Ne ni/m Tema ypoka Kontposbubie IIpakTnueckue P P
Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThbI
1 [Ipenmer xumuu. Posib XMUMHUM B KU3HU 1 bubnuoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOIAX TO3HAHUS B XUMUHU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUN U TIPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padota Ne 2 «Pa3nencuue
5 cxlfljeceﬁ (Ha @ I/III)VIC € OYUCTKH n(fllsa €HHOM 1 Bubnuorexa LIOK
pHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
6 ATOMBI H MOJTIEKYJIEI ! https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHE DJIEMEHTBI. 3HaKU (CUMBOJIBI) 1 bu6mmorexa [IOK
XUMHYECKHUX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIOXKHBIC BEIISCTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MONCKYIISIPHOES YUCHHE 1 bubmmorexa [OK
yip i https://m.edsoo.ru/ff0d2d50
10 3aK0H IOCTOSIHCTBA COCTaBa BEILECTB. 1 bu6mmoreka [JOK



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

Xumuueckasi popmyna. BaneHTHOCTb
aTOMOB XMMHYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTrHOCUTEIbHAA aTOMHAd Macca.

bu6mmoreka [JOK

11
OTtHocuTeNnbHASE MOJIEKYJISIPHASL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuorexa [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosnbs. MosnspHas bubmmoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUS MPOTEKAHUS bubmuoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCcChl BEIIECTB. bubmmoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
17 BrruncneHus Kou4yecTBa, Macchl BEIIECTBA bu6mmoreka [JOK
110 YPAaBHEHHSIM XUMHYECKUX PEAKIINI https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMHUECKUX PEaKIIHiA
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS 3a1\I/ie eL:{I/I;I bubmmorexa [OK
A P ’ . ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneauct. O000IeHHE 1 bubmorexa HOK
H AHCT: Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa.
21 KI/IC?I}(I)XO — DJIEMEHT U MPOCTOE Beﬂy:CTBO bubmorexa OK
PO p . ' https://m.edsoo.ru/ff0d448e
O3oH
22 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuoreka [JOK
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KHCI0POAa (peakuy OKUCIIEHUS, TOPEHUE).

ITousitue 06 oxcumax

https://m.edsoo.ru/ff0d4614

Cnoco0bl MoTy4eHus: KHCI0po/ia B

bu6mmoreka [JOK

2 .
3 A1200paTOPHH H POMBIILICHHOCTH https://m.edso0.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOIN peaKIuu,
24 MMOHATHE O TEPMOXUMHUUYECKOM YPaBHEHHUH bubmorexa [IOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEAKIIHSIX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 ¢ a, CII0CcOOBI iro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonmyuenne u cobupanue KuciIopoaa bubmorexa HOK
yi . p poa, https://m.edsoo.ru/ff0d4ae?
W3YUYCHHE €r0 CBOHCTBY
97 Bomopon — aneMeHT u mpocToe BeIecTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubmuoreka [JOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IToHsATHE O KUCIOTAX U COIIX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d?2
30 CriocoOslI osTydeHus BOAOPOa B bubmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOPOIA bubnmorexa LIOK
vt . p poia, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
N n bubmuorexa [JOK
32 M S .3 A
O/VIPHEI OOBEM TA30B. SAKOH ABOTANpO https://m.edsoo.ru/ff0d542¢
33 Brerancienns 00pEMa, KoJIMIecTBa bu6mmoreka [JOK
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BELIECTBA ra3za 110 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO

bu6mmoreka [JOK

34 0B
PEAICLTH 1d OCHOBE SAKOHA OUREMHBX https://m.eds00.ru/ff0d5708
OTHOIIIECHUI Ta30B
35 du3nyecKue U XMMHUUECKHE CBOMCTBA BOIbI bubmorexa [JOK
A https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubnnoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens. HackleHHbIe u
37 Helfacm epHHbIe paCTBo bl MaZf:OBa;I oJIst bubmorexa OK
o P pEL- s https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuorexa [JOK
ONpeACIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padorta Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiaccupUKalus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnne u XuMHU4YecKue CBOWCTBA bubmuorexa [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaus, bubmuoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XuMHUYECKHUE CBOMCTBA KUCTIOT bubmmorexa [JOK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnunoreka [JOK
MOJyYECHUS, XUMUUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'enetnueckas cBsI3b MEXKAY KJaccaMu bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 0606 i
ODHICHHC H CHCTEMATHSAIT SHAHHIH https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubamorexa [OK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnoanueckas
52 CHfTeMI; XAMWYECKHAX SHGMGII-:TOIJ: A" bubmmorexa [TOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuonapl, TpymIIbL, IO, TIBI bubmoreia OK
PHOIEL, TPYHIHL HOATPYH https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubnmoreka [JOK
N3otomsl https://m.edsoo.ru/00ada342
55 CtpoeHue 3IIeKTPOHHBIX 000JI0YEeK aTOMOB bubnuorexa [JOK

aneMeHToB llepuoanyeckoii cucremsl . H.

https://m.edsoo.ru/00ada6bc
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Menpeneena

Xap AKTCPUCTHKA XUMHUYCCKOI'O 3JICMCHTA

56 10 ero noJioxkeHuto B [lepronnueckon bubmmorexa [TOK
PHOA https://m.edsoo.ru/00ada824
cucreme J[. . Menpaeneesa
3nauenue [leprnoanyeckoro 3akoHa ajis
pa3BUTHS HAyKH U nipakTuku. /. U. bubnunoreka [JOK
57 N
MenaeneeB — y4€HbIN, IEaror u https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
DIEeKTPOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
58
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 Hormast xiirecias cosb https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHasi XuMu4eckas CBsI3b Bubmmorexa LIOK
P https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoysspHas XUMU4ecKas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CTeneH, okHCICHIs https://m.edsoo.ru/00adae28
63 OKHCINTENEHO-BOCCTAHOBUTEIbHBIE bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIH bubmorexa [JOK
https://m.edso00.ru/00adb076
65 KonTponbnas padora Ne4 o teme bubnuorexa [IOK
«CTtpoeHne aroma. XUMHUYECKAsI CBA3bY https://m.edso00.ru/00adb486
. bubmuoreka [JOK
66 O00011IEHNE U CUCTEMATU3ALMs 3HAHUN httos://m.edsoo.ru/00adb33c
67 Hrorosast KoHTpoJIbHASA paboTa
68 O0o01IeHre U cHCTeMaTU3alus 3HaHUH bubnmoreka [JOK
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka Kontpoabsubie IIpakTuueckue
Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
[Iepnonrueckuit 3aKoH.

1 [Iepnoanueckas cucrema 1 bubnuoreka [JOK
XUMH4YECKHX 31eMeHToB /l. 1. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX AJIIEMEHTOB 1 bubmmorexa LIOK

i https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HOMeHKIaTypa 1 bubnmnoreka HOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMUYECKOM CBA3U U TUIIBI 1 bubmuotexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme

5) «IloBTOpeHue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccudukanus XuMHIecKux 1 bu6nuoreka [IOK
peaxkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. [ToHsITHE O TOMOT€HHEIX U 1 bubmorexa HOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.

8 @DaKTOopBbl, BIUSIONIAE HA CKOPOCTh 1 but6mmoreka [IOK

XUMHYECKOM PCaKIUn U MMOJIOKCHUC
XUMHYCCKOI'0 paBHOBCCHUS

https://m.edsoo.ru/00adc28c
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OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bu6nuoreka [IOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U c1a0ble bubnnorexa IOK
A THHATLHA. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMonurble ypaBHEHUS PEAKIINNI Bubmaorexa ITOK
yp peartl https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHUH B CBETE IIPEACTABICHUI Bubmorexa ITOK
va{ https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
14 ITousiTHE O TUAPOIU3E COJIEH bubnnorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHNe U cUCTEeMaTU3ALUS bu6mmoreka [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 ((PGHIGHI/IG SKCIICPUMCHTAJIBbHBIX BI/I6J'II/IOTGKa HOK
P https://m.edsoo.ru/00addbfa
3a71auy
KonTponbnas pabota Ne2 o reme
17 «IIIEKTPOIUTUYECKAS TUCCOIMAINS Bubmorexa ITOK
s 1 HHATLHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 anl\l:nquKI:/Ie CBI;ﬁCTBa Ha IIpUMEDPE bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossiHas KMCIIOTa, bu6mmoreka [JOK

XUMHUYCCKUC CBOfICTBa, MOJIy4YCHHUC,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHUE

[TpakTrueckas padora Ne 2 o Teme

20 «[Tonmy4yeHne CONISTHON KUCTOTHI bubmmorexa [TOK
yi B . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONUCTB»
Breruucienus no ypaBHEHUSIM
21 XUMWYECKUX PEAKIIUNA, €CJIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB JlaH B U30BITKE
99 OO0m1as XxapakTepuCTUKa 3JIEMEHTOB bubnnoreka IIOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuotexa [HOK
B IIpUPOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnmnoreka [JOK
bu3NYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 du3nyeckre 1 XMMUYECKHE CBOMCTBA bubmmorera LOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO CIoc0o0a
26 MIOJIy4EHUS CEPHOU KUCIIOTHI. bu6muoreka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepol
97 Beruucnenue MaccoBoOil JOIM BBIXOJ1a but6mmoreka [IOK
IPOAYKTa PEAKIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapakTepuCTHUKa JIEMEHTOB bubnuorexa [JOK

VA-rpynmsl. A30T, paclipOCTpaHECHHE

https://m.edsoo.ru/00adeea6
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B IIpupoze, GU3NIecKue u
XMMHYECKHE CBOWCTBA

AMMHaK, ero pu3nvecKue u

bu6nmoreka [IOK

29 XHMUYCCKHE CBOMCTBA, IOJYUCHUE B
ya https://m.eds00.ru/00adf004
MPUMEHEHUE
[TpakTrueckas padora Ne 3 o Teme
30 «lTomyueHne aMMHaKa, U3y4eHHUE €To bubmorexa HOK
. i > 19y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KuciaoTta, e€ Gu3ndecKkue u bubnnoreka IIOK
XHMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aAMMOHHS B KQUeCTBE MUHEPATbHBIX

32 0o0peHuii. XMMHYECKOE bubmmorexa HOK
YAOOP ) . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAKOIIEH Cpelibl
COCTMHCHUSIMH a30Ta
®docdhop. Oxcup dhochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta q)(i)I/I:SI/I(‘{e)CKI/IC " bubmorexa [JOK

p N https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MONy4YCHHE
Ucnonb3oBanue dpocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnmnoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHEeHHE B

35 npu 2 e imnlzlec;;le Y XUMHYECKUE bubmmorexa [JOK

p ? Ae https://m.eds00.ru/00adfd9c
CBOICTBa
OKcuIp! yriaepoaa, ux Gu3n4ecKue u
YT . ¢ bu6mmoreka [JOK
36 XHMUYCCKHE CBOMCTBA.

DKoJIorn4yecKue mpoodIemsl,

https://m.edsoo.ru/00adfebe
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CBsI3aHHBIC C OKCcHIOM yriiepoaa (1V)

37 VYronpHas KUCoTa U €€ COu bubmorexa LHOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubnmoreka [JOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnnorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo1a
40 Kpemnuii u ero coequHeHNs bubmorexa [JOK
P A https://m.edsoo.ru/00ae080a
[TpakTrueckas padora Ne 5. Pemienue

a1 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnmnoreka [HOK
«BaxHeie HEMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
KonTponbnas pabota Ne3 mo teme

42 «BaxkHeie HEMeTaIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmmorexa [JOK
MeTaJllInYeCcKas KpUCTaUINYeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3ndecKue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.

. bubmmorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaHpH)KeHI/Iﬁ MCETAJIJIOB

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O061me crnocoObl MoTy4eHUst
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa LIOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
pUMeCcH
46 [MousATHE O KOPPO3UU METAIIIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 [lenoumsie meraueI https://m.edsoo.ru/00ael4b?2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bubnnoreka IIOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHoO3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaIbILIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxkueiime coeTUHEHUS KAJIbLIUSA bubmiorexa LIOK
A 1 https://m.edsoo.ru/00ae15e8
51 O000111eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bubnuoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o reme
53 "XEcTKOCTL BOABI U METOIEI €€ bubnmorexa [IOK
Y A A https://m.edso0o.ru/00aelae8
yCTpaHEeHHUs
bu6mmoreka [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnmnorexka HOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bubmuoreka [JOK

o7 (1) w xenesa (1) https://m.edsoo.ru/00a
e35e6
58 O060011eHNEe U CUCTeMAaTU3aIH
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubanoreka HOK
59 «BaxkHenme MeTaJlyIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3
pEareHToB JIaH B U30BITKE WITH bubnmnoreka [HOK
60
COAEPKUT IpuMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JI0JIM BbIXO/a MPOAYKTa
peakiuu
61 O060011eHNe U CUCTEeMaTU3ALUS
3HAHUH
Konrtponsnas padora Ne4 o teme
62 «Baxuelmme MeTabl 1 UX
COETMHEHUS»
63 BemectBa u matepuansl B bubmuotexa [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHNE bubnmoreka [JOK
OKpY Aol cpebl https://m.edso0.ru/00ae4270
65 Ponbs xumuu B pelieHun bu6muoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 O06001IeHNe U CUCTEMATU3AIIHS bubnuorexa [JOK

3HAHUHI

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



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 O06001IeHNEe U CUCTEMATU3ALIIHS 1 bubmuorexa [JOK
3HaAHUU https://m.edsoo.ru/00adb33c
68 O06o001IeHre U CUCTEMaTH3aIs 1 bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



IHPUJIOXKXEHHUE Nel

KOHTpOJILHO-I/I3MepI/ITeJ'leble MaTepHaJbl

odyyawmmxcs 8 Kiacca nmo Xummuu

CocraBurenb: yuutenb xumuu, [llykuna JI.H.

IHosicHUTEAbLHAA 3aIIHCKA

Llenp mpoBeneHUs: paboOTh: YCTAaHOBUTH YPOBEHb OCBOCHHS OOYYAIOIIMMUCS 00pa3oBaTeIbHOU
IIPOrpaMMbl [0 XUMHUH [0 UTOraM oOyuyeHus B 8 Kkiacce. 3a/JaHus COCTaBJIEHbl B COOTBETCTBUU C
M3YYEHHBIMHU TeMaMH U ¢ ydeToM TpeboBanuii ®I'OC k 3HaHUAM U YMEHHUSIM 00ydYaroIuXcs 8 KJIacCoB.
3amaHus COCTaBJICHBI Ha OCHOBE MmocoOus: KoHTponbHBIC W TpoBepouyHbIe padoThl K yueOHuky O.C.
INabpuensna «Xumua.8 knace» ['abpuensa O.C. u ap. — M.: Ipoda

Kaxxaplii BapMaHT KOHTPOJIbHO-U3MEPUTEIBHBIX MAaTEPHAJIOB COCTOUT U3 2 YacTell U BKJIIOYAET B
ceOs 15 3amanuii, paznuyaroniuxcst GopMoit 1 ypOBHEM CIIOKHOCTH.

Yacts 1 cogepxut 14 3ananuii, K Kaxa0My JaHO 4 BapuaHTa OTBETA, U3 KOTOPBIX TOJIBKO OJIUH
BEPHBIi, U 2 3a1aHus ¢ KpaTKUM oTBeTOM (13 1 14) u, 17151 KOTOPBIX HEOOXOAMMO MPOU3BECTH OTBET B
Bujie coorBeTcTBUsA (13) 1 mocnenoBaTenbHOCTH OYKB (14).

Yacts 2 conepxut 1 3aganue (15) ¢ pa3BepHYTHIM OTBETOM.

3amanue ¢ 1-12 ouenuBaercs 1 0amtom, 3aganue 13-14 2 6ayutaMu, eciii €cTh 0JHa omroKa 1
6amtom, 3aganue 15 onenuBaetcs 4 Gannamu.

Ha Brimonaenue 3aganuit orBoautcs 45 MuHyT. Paspemiaercs ncnoiab30BaHUE KAIBKYIATOPA.

[Ixana mepecuyéra mepBUYHOTO OasuIa 3a BHIMOJIHEHUE PAOOTHI

B OTMETKY IO MATUOAIIILHOM 1IKaje

[epBuyHBI Gamt 0-5 6-10 11-15 16-20

OrMeTKa 2 3 4 5

Koaungpukarop 3;1eMeHTOB coep:KaHus U TPeOOBAHMI K YPOBHIO MOATOTOBKHU 00y4ar0uXCs

Kon pazpena | Kox anemenra DJIEMEHTHI COJIep KaHus, TpeboBanusi, mpoBepsieMbie
IIpOBEpsieMbI€ B X0/1€ pabOThI 3aJaHHEM
Yacrs |

1 [ 1.1. | Crpoenne atoma. CTpoenue | YMeETh COCTABIATH CXEMBI




ANIEKTPOHHBIX 000JIOUEK
aTOMOB TepBbIX 20 2IEMEHTOB
[Tepuoanueckoii cucremst [1.1.
Menpeineena.

aTOMOB TTEPBBIX
20 snemenToB Ilepuonnueckoit
cuctemsl J[.11.Menneneena.

1.2. [Tepuonnueckuii 3akoH U 3HaTh: (U3UIECKUN CMBICIT
Ilepuoaunueckas cucrema aTOMHOTI0
XUMHYECKHX annemeHToB J[. 1. (mopsiAKOBOr0) HOMEpa
Menpneneesa. XUMHUYECKOI'0 3JIEMEHTA, HOMEpa
TPYIIIBI U IEpUOJA B
IIepnonnueckoii cucreme
J..Menneneena.
1.2.1. I'pynnbel 1 nepuoast 3HaTh: PU3NUECKUI CMBICTT
[lepuonnueckoil CHUCTEMBI. aTOMHOTO
@U3NYECKUN CMBICH (mopsimKOBOIro) HOMEpPA
MOPSIIKOBOTO HOMeEpa XUMHUYECKOI'0 3JIEMEHTA, HOMEpa
XUMHUYECKOI0 AJIEMEHTA. IpyNIbl U IEPUO/IA B
Ilepuonuueckoi cucreme
AN .Menneneena
1.2.2. 3aKOHOMEPHOCTU U3MEHEHUS OOBACHATH 3aKOHOMEPHOCTH
CBOICTB 3JIEMEHTOB U UX U3MEHEHUs CTPOEHUS aTOMOB B
COEIMHEHUH B CBA3U C npejesax MajiblX IEPHOI0B U
nosiokeHueM B [lepuoanueckor | riaBHBIX MOATPyIIax.
CHUCTEME XUMMUYECKUX
anemenToB JI.M1. Menseneena.
1.2.2. 3aKOHOMEPHOCTU U3MEHEHUS OOBACHATH 3aKOHOMEPHOCTH
CBOICTB AJIEMEHTOB U UX W3MEHEHUS CBOMCTB 3JIEMEHTOB
COEIMHEHU B CBSI3U C B I[Ipe/iesiax MajbIX IEPHOJIOB U
nosioxkeHueM B [lepuoanueckol | riaBHBIX MOATPYMIax.
CUCTEME XMMHUYECKHUX
anemenToB JI.J11. Menseneena.
1.3. CrpoeHue BeliecTs. Onpenensars BUI XMMHUYECKOU
XuMHYecKasi CBS3b: CBSI3U B COCIMHEHUSX.
KOBaJIEHTHAs (MOJISIpHAS U
HENnoJIsipHasi), MOHHas,
MeTaJUInYecKasl.
1.4. BayleHTHOCTE XMMHYECKUX Onpenensts creneHb
aneMeHTOB. CTeneHb OKHCJICHHUS JIEMEHTOB B
OKHUCJICHUS XUMHUUECKUX COETUHEHUSX.
AJIEMEHTOB.
2.1. XuMHYECKass PEeaKus. CocTaBisATh ypaBHEHUS
VYcnoBuss U npu3HAKU XUMHUYECKUX PEaKIUH.
MPOTEKAHUS XUMHUYECKUX
peakuuii. XUMUYECKUE
ypaBHeHUsA. CoxpaHEeHHE
Macchl BEIIECTB IPH
XUMUYECKHUX PEaKIUSIX.
2.2. Knaccudpukanusa xumuyeckux | OnpeaensTs THI XUMUYECKON

peakuuii 1o pasjIn4yHbIM
MpU3HAKaM: YUCITY U COCTaBY
HUCXOIHBIX U MOJYYEHHBIX
BCIIIECTB, M3MCHECHUIO
CTETICHEH OKHCIICHUS

pCaknuu.




XUMHUYECKHX 3JIEMEHTOB,
MOTJIOIICHUIO M BBIJICJICHUIO
SHEPruM.
1 1.6. ATOMBI U MOJICKYJIBI. Ornpenenars NpUHAJJICKHOCTD
XUMUYECKUHN IIIEMEHT. BEIIECTBA K ONPEEIEHHOMY
[IpocThie cllOkKHBIE BEIIECTBA. | KJIacCy
OcCHOBHBIE KJIACCHI HEOPraHUYECKUX COCAUHEHUN.
HEOPraHUYECKUX BEIIECTB.
Homenkmnarypa
HEOPraHWYECKUX COCIMHEHUN.
5 5.1. [TpoGnembr Ge3oracHoOro 3HaTh paBuIa 0€30MMaCHOTO
WCIIOJIb30BAaHUSI BEIIECTB U oOpareHus
XUMHUYECKHX PEeaKIHii B C BEIlleCTBaMU U MaTepHallaMu B
IIOBCEIHEBHOM KU3HH. HIKOJILHOM JIaOOpaTOpUH U
MOBCEJIHEBHOM JKH3HH.
4 45.1. Brrunciiennss MaccoBoil 40JIn Brrunciienuss MaccoBoi 101
XUMHUYECKOTO 2JIEMEHTA B XUMHYECKOT0
BEIIECTBE. 9JIEMEHTA B BEIIECTBE
1 1.2.2. 3aKOHOMEPHOCTU U3MEHEHUS 3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB 3JIEMEHTOB M MX CBOMCTB
COETMHEHUI B CBSI3U C 3JIEMEHTOB U X COCUHEHH B
nosioxxeHueM B [lepuoanueckont | CBsi3H €
CUCTEME XUMHUYECKHX nonoxkenueM B [lepuoamnueckoit
anemenToB JI.M1. Menpeneena. CHUCTEME
XUMHYECKHUX 3JIEMEHTOB
J.M.Menneneena.
1 1.6. ATOMBI U MOJIEKYJIBI. Onpenenarb NpUHAJICKHOCTD
XUMHUYECKU PTIEMEHT. BEIIECTB K ONPENCIEHHOMY
[IpocTbie U ClIOXKHBIE KJIACCY COEIMHEHU
BemecTBa. OCHOBHBIE KJIAcChl
HEOPraHUYECKUX BEIIECTB.
Howmenkmarypa
HEOPraHWYECKUX COCAMHEHUI.
4 4.5.3. Brruncienne konuuecta BpIanciisTe KOJIM4ECTBO
BEIIECTBA, MACChI UM 00beMa BELIECTBA, MACCy
BEII[ECTBA M0 KOJIUYECTBY BELIECTBA [10 Macce peareHTa
BEIIIeCTBa, Macce Ui 00beMy WM IPOAYKTA
OJIHOTO M3 PEareHTOB WJIN peaKkIu.
MIPOJIYKTOB PEAKIIUH.
Kiroun
3anganue 1 2 5 6 7 8 9 10 | 11 | 12 | 13 14
Bapuant 1 | 2 1 3 3 1 2 3 1 4 2 23 |TABB
BapuanT?2 | 3 1 4 1 2 1 4 3 3 2 24 | ABI'B

Kpurepun oueHuBaHusI 3aJaHUI ¢ pa3BePHYTHIM 0TBETOM




BapuanTt 1

3aganue 15

ONEeMEHTBI COJACPpIKaHUA BEPHOI'0 OTBETA

VYka3aHus K OLleHUBaro

bassl

HpI/IBe,I[eHO IMPAaBUJIBHOC PCIICHUEC, BKIIIOYAIOMICC CICAYIOIMUE
JJICMCHTHI:

1) BepHo 3anmmcaHo KpaTKoe yCIOBHE 3a1a9u

Hano:

m (AgNO3)=340r

m (AgCl)-?

2) 3amnucaHo ypaBHEHHE PEaKIUU
3AgNO; + FeCl; = 3AgCI + Fe(NO3);3

3) 3amucana gopmyna
N(AgNO3) = m(AgNO3)/M(AgNO3) u orpeneneHo
n(AgNO3)=2 mob;

4) 3anucana popmyra: m(AgCl) =n(AgCl)*M(AgCI1)=287 r
BrimosiHeHbI HEOOXOAMMBIE PACUYETHI M JJaH OTBET K 3a7a4e;

Bcero:

Bapmuanr 2

3aganue 15

ONEeMEHThI COZACPpKaHU BEPHOI'O OTBETA

VYka3aHus K OllEHUBar0

basner

[IpuBeneHo NpaBUIIbHOE PEIICHKE, BKIIOYAIOIIEE CIEAYIOIINE
DJICMCHTHI:

1) BepHo 3amucaHo KpaTKoe YCIOBHE 33ja4uu

Hano:

m (HCl)=116,8

V (H,S)-?

2) 3anucaHo ypaBHEHHE PEaKLIUU
2HCI+MgS=MgCl,+H,S

3) 3anucana popmyna
n(HCI) = m(HCI)/M(HCI) u onpenenexo
n(HC1)=3,2 mos;

4) 3anucana popmyna: V(H2S) =n(H2S)*Vm(H2S)=35,84 n
BrimonHeHsl HE0OX0IMMBIE PACUETHI M TaH OTBET K 3a/1aue;

Bcero:




KoHnTpo/ibHO-u3MepHuTe/IbHbIe MaTepHAJIbl 10 XUMHUH /18 8 Ki1acca
no nporpamme I"adpueasina O.C.
Bapmuanr 1
Yacrs 1
OtBerbl K 3agaHusiM 1-15 3anuchiBaloTCsi B BHAe OJHOH nudpbl, KOTOpas
COOTBETCTBYET HOMEpY NPABUJIBHOI0 OTBETA
1. 3apsan sapa atoma XMMHUYECKOTO 3JIEMEHTA, PAcIoOJIOKEHHOro B 3-M nepuojne, IVA
IpyIIE paBeH
1) +13
2) +14
3) +21
4) +6
2. B mnepuonmax Ilepuoguyeckoil cHUCTEMBI C YBEJIMYEHHUEM 3apsja sjpa aTOMOB
IIPOUCXOIUT
1) ycunenue HeMeTaNINYECKUX CBOMCTB 3JIEMEHTOB
2) yMeHbIlIEHUE YKciia IPOTOHOB B sJIpe
3) yBenuueHue paanyca aToMOB
4) yMeHbIIeHUE 3IEKTPOOTPULIATETLHOCTH
3. Uemy paBeH NOPSAAKOBBIA HOMEpP 3JIEMEHTA, KOTOPbIl HAXOUTCS BO BTOPOM IEPUOJIE, B
[JIABHOM MOATrpyNIE MIECTON IPyIIbl?
1)5
2)6
3)7
4)8
4. ATOMBI Kajus ¥ KaJbLiUs UMEIOT OJIMHAKOBOE YUCIIO
1) npoToHOB
2) BIIEKTPOHHBIX CIIOEB
3) BHELIHUX DJIEKTPOHOB
4) HEHTPOHOB
5. HeMeramuinueckue CBOMCTBA yCUIIMBAKOTCSA B PALY
1) N—>P—As
2) N—C—B
3) N>O—F
4) C—-Si—Ge
6. Kakoit BUJ1 XUMHUYECKOH CBSI3M B MOJIEKYJIe a30Ta?
1) nonnas
2) KOBaJIeHTHas MOJIApHAas
3) KOBaJIEHTHAsl HEMOJISPHAS
4) Merannuyeckas
7. B KakoM COE€JJMHEHUU CTENEHb OKUCIIEHUS cephbl paBHa -2 ?
1) H.S
2) SO,
3) SO3
4) HySO4
8. Ilpu3HakoM XHMMHUYECKOH peaklud Mexay pacTBopamu xjopuaa xeneza (II) wu
TUIPOKCHU/IA KU SIBIISETCS
1) BeIENeHME Ta3a
2) BeIMAJIEHUE OCaJIKa
3) nosBiIeHUE 3amaxa
4) OTJIOIIEHUE TETUIOTHI



9. Peakuusi, ypaBHEHUE KOTOPOM
2Al+Fe,03=2Fe+Al,05
OTHOCHUTCS K pEaKLIUAM
1) paznoxxeHust
2) coenMHEHUs
3) 3amenieHus
4) obmeHa
10. ®opMmyna a30THOM KHUCITOTHI
1) HNO3
2) HNO,
3) NH3
4) NH.CI
11. BepHbl 11 crefyromnye yTBepKICHHUS O MpaBHiax 0e30macHoi paboThl B IIKOIBHOM
naboparopun?
A. UT00bI MOTacuTh IJIaMsi CHIUPTOBKH, €T0 CIIEITyeT 331y Th.
b. Ilpu wnarpeBanuum mnpoOUPKU C pacTBOpoM e€ cleayeT pacrnojaratb CTPOTo
BEPTUKAJIBHO.
1) BepHO TOIBKO A
2) BepHO TOJIBKO b
3) BepHbI 00a YTBEpKICHUS
4) o0a yTBep>KIEHUSI HEBEPHBI
12. MaccoBas nois azora B Hutpare xene3a(lll) paBaa
1) 5,8%
2) 17,4%
3) 28,0%
4) 59,5%
OtBeramu Kk 3ajaHuio 13 sAABjsIeTCS MOCAEA0BATE]BLHOCTD ABYX HU(P, K 3a1aHUIO
14 mociaenoBaTreJbHOCTh OYKB, KOTOpPbI¢ COOTBETCTBYIOT HOMeEpPaM HPaBHJIBHBIX
OTBETOB.
13. B psiny xumuueckux snemMeHToB: As—P—N

1) yBenuumuBaeTcs paJuyc aToMOB

2) yBEeJIMYUBAETCS 3JIEKTPOOTPULIATENBHOCTh

3) ycuUIuBalOTCs KMCIOTHBIE CBOMCTBA BBICIIUX OKCHJIOB

4) Bo3pacTaeT 3HaYEHHUE BBICUIEH CTENEHU OKUCIECHUS

5) yBeIUYMBAETCS YUCIIO 3JEKTPOHOB BO BHEIIIHEM 3JIEKTPOHHOM CJIO€ aTOMOB

omer: [T ]

14. YcTaHOBHUTE COOTBETCTBUE MCKAY (bOpMy.]IOfI BCIICCTBA U €Iro KJiaCCoOM:

No dopmyna Knacc
1 CuO A Conb
2 Na,SO4 b Kucaora
3 H,SiO; B OcHoBaHue
4 Ba(OH), I Oxcup
OTBeT:
1 2 3 4

Yactp 2



Jlnst oTBeTa Ha 3amanue 15 ykaxute cHauana Homep 3afanus (15), a 3aTemM moapoOHO
3aMUIIATE XOJI €T0 PEIICHUSI.
15. K 340 r aurpara cepebpa n06aBuin n30BITOK pacTBopa xjopuna xenesa (I11). Bei-
YUCJIMTE MacCy 00pa30BaBIIETOCS OCaIKa.

KoHTpoJibHO-U3MepHuTeIbHbIE MaTePHAJIbI 10 XUMMH /15 8 Kiacca
no nporpamme I"'adpueasina O.C.
Bapuant 2
Yactp 1
OtBerbl K 3aganusaM 1-15 3anucbiBalOTCA B BHAE OAHON HU@PHI, KOTOpas
COOTBETCTBYET HOMepYy NPABUJILHOI0 0TBETA
1. XumuueckomMy »dIeMeHTYy 2-To mepuojna VA-rpynmbl COOTBETCTBYET cXeMma
pacnpeziesieHus AJIEKTPOHOB IO CIIOSIM:
1)2,8,5
2)2,8,3
3)2,5
4)2,3
2. llopsnkoBelii HOMEp XUMHUYECKOro »sjeMeHTa B Ilepmomnueckoir cucreme
J1. 1. MenneneeBa COOTBETCTBYET:
1) uncay IEKTPOHOB B aTOME
2) 3HAYEHHIO BBICIICH BAJICHTHOCTHU 3JIEMEHTA 10 KUCIOPO1Y
3) 4nciy AIEKTPOHOB, HEAOCTAIOUINX J0 3aBEPIICHHS BHEIIHETO JIEKTPOHHOTO CIIOS
4) yncily 3J€KTPOHHBIX CJIOEB B aTOME
3. UeMy paBeH NOpSAIKOBBI HOMEpP JJIEMEHTA, KOTOPBIH HAXOAWUTCS B TPETbEM
NepHo/e, B INIaBHOM MOATPYINE BTOPOI rpymnbl?
1)11
2) 12
3) 13
4) 14
4. AToMBI yriieposia U KpEMHHS UMEIOT OJMHAKOBOE YHCIIO
1) npoToHOB
2) 3NEeKTPOHHBIX CJIOEB
3) BHEIIHUX JIEKTPOHOB
4) HEUTPOHOB
5. Hemerammnueckune cBoicTBa ¢Gochopa BBHIPAKEHBI CHIBHEE, YeM HEMETaUTMYeCKUE
CBOMCTBA
1) cepa
2) dpTopa
3) xuciopoa
4) MBIIIBSK
6. Kakoif BUJl XUMHUECKOW CBSI3M B MOJIEKYJIE XJIOPH/Ia MarHus?
1) nonnas
2) KOBaJIeHTHas MOJIApHAas
3) KOBaJIEHTHasl HETOJsIpHAs
4) Merannuyeckas
7. B xakoii MoJieKyJie CTEIeHb OKUCIIEHUs cephl paBHa +4 7
1) H.S



2) SO,
3) SO;
4) H,SO,4
8. Ilpu3HakoM XMMHYECKON peakluyd MeXIy pacTBOpaMu KapOoHaTa Kaius M COJISTHON
KUCJIOTOM SIBJISIETCS
1) BeIeneHue rasa
2) BbINIaJICHUE OCA/IKa
3) nosBiieHUE 3amaxa
4) TOTJIOIIEHUE TETUIOTHI
9. BzaumopeicTBrE MEXy OKCHUIOM KaJlbIUs U COJITHOM KUCIIOTON — 3TO peakius
1) 3amemenus
2) pasnoKeHus
3) coenuueHus
4) obmeHa
10. ®opmyia cepHOI KUCTOTHI:
1) H,S
2) H,SiO3
3) H,SO4
4) H,SO3
11. BepHbl 1u crienyroniye yTBEp>KIACHHs O MpaBmiiax 06e30macHoi paboThl B HIKOJIBHON
naboparopun?
A. JIns uamepenust 00b€Ma KUIKOCTH HCIIONIb3YIOT MEPHBINA IUIHHIP.
b. Crymnka ¢ nmecTukoM npeqHa3HaAYCHBI IS U3METbUYCHUS TBEPIBIX BEIICCTB.
1) BepHO TOJBKO A
2) BepHO TOJIBKO b
3) BepHBI 00a yTBEpKJICHUS
4) o0a yTBep>KIeHUST HEBEPHBI
12. MaccoBas 105151 a30Ta B HUTpATe alFOMUHUS PaBHA
1) 14,0%
2) 19,7%
3) 6,6%
4) 21,3%
OTtBeTaMu K 3a1aHuI0 13 ABJIsIeTCS MOCJE0BATEIBHOCTD ABYX HU(P, K 3aJaHUI0
14 mociaenoBareJbHOCTh OYKB, KOTOpPbIe COOTBETCTBYIOT HOMeEpPaM HPAaBHJIBHBIX
OTBETOB.
13. Cpenu nepeurcieHHbIX XuMuueckux snementos F, Cl, Br
1) HauMeHbIINH pauyc UMEIOT aTOMbI OpoMa
2) HanOOJIBIIYIO AIEKTPOOTPHUIIATEIIBHOCT UMEET HTOP
3) Hanbosiee BhIpaKEHHBIC HEMETAJUTHUSCKHAE CBOMCTBA MPOSIBIISIET OpOM
4) BBICHIYIO CTETICHb OKUCIICHHS +7 UMEIOT XJIOp U OpoM
5) BoopoaHoe coequHenue cocraa HD obpasyet Toibko Gprop

Omer: [

14. YcTaHOBHUTE COOTBETCTBUE MCKAY (I)OpMYJIOfI BCIICCTBA U €Iro KJiaCCoOM:

Ne dopmyna Kitace
N&zSiOg A Coin
2 H,SO, b Kuciora




3 CaO B OcHoBaHue
4 NaOH r Oxkcun
OrTBer:
1 2 3 4
Yactp 2

Jlns oTBeTa Ha 3amaHue 15 ykakute cHavana HoMmep 3aaanus (15), a 3aTeM moapoO6HO
3aIUIIATE XOJI €T0 PEIICHHUS.
15. PacTBOp cosistHOM KUCIOTHI Maccor 116,8 r qo6aBmii K N30BITKY CyJabduaa Maraus.
Boruncnure 00b€M (H.Y.) BBIIEIMBIIETOCS Tasa.



