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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu NOa€T MOPECTaBICHUE O IEJsAX, OOIIe CTpaTteruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHUHU, ONPENENAECT KOJIMYECTBEHHBIE 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 OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEATEbHOCTH O0O0YyYaromerocsi Mo OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUd M 00 HBOJIONMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS riIo0aibHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yuyeOHOM  JIeSITeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIENOBATEIbCKUX YMEHUM, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YyUYarOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTra, KOTOpPbIM  ABJISIETCS  NEeJaroruuyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

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

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 IOHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanueckoro 3axkona /1. 1. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XMWY,

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUUYECKOW COCTABIIAIOIIECH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO TpenMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWSI TP HW3YYCHUW BEIIECTB U
XUMUYECKUX PEAKIni, B (DOPMUPOBAHUM M PAa3BUTUU MO3HABATEIHLHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOM JIEATENLHOCTH, MO3HAHHMS M CaMOIO3HAHHUSA, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaIOIIEero MHUpa, MCHOJNB3YS 3HAHWS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUS IICHHOCTH XUMHUYCCKUX 3HAHWA I BBIPAOOTKH JKOJOTHYECCKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XUMHUHW Ha YPOBHE
OCHOBHOTO 00Imero oOpa3oBaHus, cocraBiaser 136 dyacoB: B 8 Kiacce
— 68 yacoB (2 yaca B HeJEN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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.
OTHOcUTENbHAS MOJIEKYJIsSIpHAast Macca. MaccoBasi 10JI1 XMUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccupuxanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu 0oOpalleHus: ¢ JIabopaTopHBIM O00OpPYJAOBaHUEM, U3YUYEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUsS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3YYEHHUE CIOCOOOB Pa3JCICHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJEIel MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOSI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOJbl. Boma Kak pacTtBoputelib. PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

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

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla JPYTMM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

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

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

[lepnognueckuit 3axoH. [lepuoanueckast cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Onexktponsl. CtpoeHne
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJnyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

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

Xumudeckass cBa3b. KoBajieHTHast (TOJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 MCIIONB30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJEKYJA, JJNEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpanbl, TOPHBIE MOPOIbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, 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 MEPUOJAOB, Kalaus, KaIblUsi H HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKONW PEHIETKU U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanys XuMA4eCKUX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 CKOpOCTH XUMHUYECKOW peakuuu. [loHsTHE 00 OOpaTUMBIX H
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
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIC YypaBHEHUsA peakiuid. CBOICTBA KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HEMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMN KHCIOT, IIEJIOYEed M COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (PU3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHUCIOT W chenuduyeckne). XHUMHUYECKHE PEaKIlvu,
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 OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH Ccepbl (KHCIOTHBIE JOKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, PaclpoCTpaHEHHE B IPUPOJIE,
duznyeckue U XxuMudeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHue, (pU3nueckue M XUMHUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3AyXa, HOuBbl U BopoémoB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapaktepuctuka 31emMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza r1i100anbHOrO MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecCKne U XMMHYECKHE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepualbHOE €IWHCTBO OpraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemaus (IV) u kpemuueBoi kucinore. CHIMKAThl, X UCIOJIb30BAHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



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

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHON peaKIuy Ha Cybdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POChHOpPHBIX yIOOpEeHUM, MoydeHue,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHUE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO ra3a, IPOBE/ICHUE KaueCTBEHHBIX pPEaKIMil Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB 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 MeTauioB. OU3nyeckrue U XUMUYECKUe CBOMCTBAa MeTaiioB. OO0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B llepuognyeckon cucreme 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.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEHUs KalblUs (OKCHI, THUIPOKCUI, COJM).
JKécTkocTh BOJBI U 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.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 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:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPHUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WMOHBI: MAarHus, KIbLHSA, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
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 COCMHCHUS.

XHUMHUS ¥ 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.

XHUMHUYECKOE 3arps3HCHHE OKpYXKarolehd cpeinl (mpeneiibHas JOIMyCcTUMas
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBS3€d NMpH HM3yYeHHMM XUMHHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1mMe ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DakT, TUIoTe3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJHBIEC PECYPCHI.



IHIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O
HPEIMETA «XUMMUS»

[InanupyemMble pe3ynbTaThl ONMPAIOTCS HA BeAyLIHe IeJieBble YCTAHOBKH,
OTPaXKaIOIIME OCHOBHOM, CYIIECTBEHHBIM BKJIAJ HW3y4aeMOW IIPOIpPaMMBI B
pa3BUTHE JIMYHOCTU OOYyYaIOUUXCS, HUX CIOCOOHOCTEH C HCIOIb30BAaHHUEM
obopynoBaHus 1ieHTpa « Touka pocTay.

B crpykType IIaHUpPYEMBIX pe3yJbTaTOB BBIACIAIOTCS — CJEAYIOLIUe
rpynmnsbi:

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsl JOCTUTAIOTCS B XOA€ OOydeHHs XHMHUU B €IUHCTBE y4eOHOU u
BOCIIUTATEJIbHON IEATEIIBHOCTU B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUNCKUMU
COLIMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, IPUHATBIMH B
oOLIeCTBE MpaBUJIaMU W HOPMAaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT Ipolieccam
CaMOIO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIIMHN O0yYarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBAaTbCA CUCTEMOM IIO3UTHBHBIX LIEHHOCTHBIX OPUEHTALUU W
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOTr0 BOCTIUTAHNS:

LIECHHOCTHOI'O OTHOWLIEHUS K OT€YECTBEHHOMY KYJIIbTYPHOMY, UCTOPHUUECKOMY
U HAyYHOMY HACIEAUIO, NOHUMAaHHS 3HAYECHUS XUMHUYECKOM HAyKU B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuen o
MEPENOBBIX JOCTUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTE€YECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBUIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIEAOBATENbCKOM, TBOPYECKOM W JIPYrMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBIMIOJITHEHUM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
YW B3aUMOIIOMOIIM B TIpoLiecce ATOW Yy4yeOHOM JeATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKHM M COCTAaBIIAIOLIME
OCHOBY JIJI1 TOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00



OCHOBHBIX 33aKOHOMEPHOCTAX pPa3BUTHs MPUPOJIbI, B3aHUMOCBS3AX YEJIIOBEKA C
MIPUPOIHOM CPEJIOM, O POJIM XUMHUHU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HAa MOJIYYEHUE HOBBIX 3HAHWM IO
XUMHUHM, HEOOXOIUMBIE JIsi OOBSICHEHHS HAOJIIOaeMbIX MPOIECCOB U SIBICHUH,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEJNbCKOM KyJIbTYphl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C y4yeOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATypoi, MOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIECHHOCTH M YPOBHA OOy4YE€HHUsS B
JIaTbHEHIIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 3[10POBb:

OCO3HAHME LIEHHOCTHU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT0Js, HAPKOTUKOB, KYpEHHS),
HEOOXOIMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpaIllEHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO podecchii U TpyJa pa3auyHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMs] MPEAMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
VHIMBUIYAJIbHON TPAEKTOPUH MPOJOJIKEHHsSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpodhecCUOHATBbHON AeSTEIbHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHHUI,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ O€30MaCHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyalMsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH NMPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMHUHU, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOILIEH MPUPOJIHONU CPElOu, IS MOBBILIECHUS
YPOBHSL ~ DKOJIOTUYECKOW  KYyJIbTYphl, OCO3HaHUS TJO0AJIbHOIO  XapakTepa
IKOJIOTUYECKUX TPOoOJIeM M MyTed HMX peIHIeHHUs MOCPEACTBOM METOJ0B XHMMHUH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATENIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIIbHOW MPAKTHKE.



METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wMerampeaMeTHBIX PE3yNbTaTOB BBIICISIOT 3HAYUMBIC TS
dbopMHpOBaHUS MHPOBO33PECHHS OOIIEHAyYHbIE TOHATUS (3aKOH, TEOPHS,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEIMETax U MO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICJIOCTHOM
HAyYHOW KapTHHE MHpA, U YHUBEpPCAJIbHBIC YICOHBIC NCUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOpPhIE 0OEcneunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
NEeSATETLHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble 1ornueckue aeficTBU:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUNA (BBIAEIATh UX XapaKTepHbIE
MIPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TOHATHS JIJI1 OOBSICHEHUS OTJEIBHBIX (JaKTOB M SBJICHUA, BEIONPATh OCHOBAHHS 1
KPUTEPUH IS KIACCH(PUKAINKA XUMHYECKHUX BEIICCTB W XHMHUYECKHX PEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE paCCYkACHUS (MHIAYKTUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

YyMEHUE TPUMEHITh B TIPOIECCE TIO3HAHWUSA TOHATHS (MPEAMETHBIC U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTAa), XUMUueckas ¢opMyna U ypaBHECHHE
XUMHUYECKON PEaKIUU — MPU PEIICHUN Y4eOHO-TTIO3HABATEIBHBIX 337a4, ¢ YIETOM
ATUX MOJETBHBIX TPEJCTABICHNN BBISBISITH W XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

Bba3oBble ucciienoBaTeIbCKHe 1€ CTBUSI:

YMEHHUE HCIIOIh30BaTh IMOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

NPUOOPETCHUE OINBITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YYCHHYECKUX OJKCIIEPUMEHTOB, YyMEHHWE HaOJomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEIEHHOTO OTBITA, UCCIICIOBAHUS, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:



yMEHHE BbIOMpaTh, AHAIU3UPOBATH W HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMyYHBIX BUIOB U (DOPM MpeACTaBICHUS, MOTYIaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONyJIApHAs JUTEpaTypa XUMHUYECKOIO COAEpP)KaHUs, CIPABOYHbIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLEHUBATh IMPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl U 3aMpOChl MPU MOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 337a4 ONpPeNeIEHHOIO TUIIA, TPUOOPETEHHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOT'O MCIIOJIB30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
apyrumu hopmMamu rpaduku 1 UX KOMOMHAIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBAaTh B Ipouecce Yy4yeOHOH u
MCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaThb BONPOCH (B XoA€ Juanora M (Wid) IOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEIJI0KEHHON 3a/1a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  ACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosnee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTENIBHO COCTAaBJSATh WIH KOPPEKTHUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,



OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHHUIO 005S3aTENbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denaepaibHOM paboyeil mporpaMMoH,
BBIJICIISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAyYHBIE 3HAHUSA, YMEHUS U CIIOCOOBI
JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JEATEIBHOCTH 1O  TOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsX.

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

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpPOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COEIMHEHNUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0oOM€Ha, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIINH, TEII0OBOM 3((EKT peakiuu,
AIpO aTOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX TIOHSATUHA U
MPUMEHSITH 3TU TTOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENEeNsATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAMHEHUN I10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MoJIokeHus B llepuogmueckoil cucreme,
3aKOHOB COXPAHEHHs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;



e ONHCHIBAaTh M XapakTepus3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoii
CUCTEMBl XHMHUYECKHX OJJIEMEHTOB: pa3dyaTh TOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», Manbeie U
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa xumuueckux osiaementoB [ W.
MenneneeBay C YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, OOIIee YHCIO AIEKTPOHOB
U pacrpeieieHle UX MO0 3JIEKTPOHHBIM CJIOSIM);

e KJIACCU(PUIUPOBATH XMMHUYECKHE AJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy W COCTaBy YYacTBYIOUIUMX B peaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi ONMMCAHNE MPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3HPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XHUMHUYECKUX TPEBpAICHUN B
Pa3IMYHBIX yCIOBHSIX;

e BBIYUCIATH OTHOCUTENBHYIO MOJEKYJSIDHYIO © MOJISIPHYIO MaccChl
BEUIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOrO JJIeMEeHTa 1o (opmylie
COEIMHEHMsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKOU PEaKIIHH;

e TMPUMEHATH OCHOBHBIE OMEPAIMU MBICTUTEIHHONU JIEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHuEe, CHUCTEMAaTU3alUI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUSI CBOMCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBEHHO-HAYYHBIE METOIbI
NMO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOJICIMPOBAHUE, JKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TOJB30BaHUS  XMMHUYECKOW  TOCYAOM U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakXKe IMpaBUjaM OOpallleHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH TI0 BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKUX OIBITOB TIO0 TOJYyYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBICHUIO
pacTBOPOB C ONPEAECITEHHON MacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIENOUEH U KUCIIOT C MOMOIIBIO WHANKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 Kkiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUI:



pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITHUU: XUMHUYECKUU
JIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYeCKas CBs3b, TEIUIOBOU 3P deKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAS JTUCCOLMAINS, PEAKIHH HOHHOIO
oOMeHa, KaTanu3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAJUIMYECKass pEIETKa, KOppO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
konueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSITH 3TU TTOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNnEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJ XUMHYECKOU
CBA3M (KOBAJECHTHAs, WOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsiji MOHA MO0 XUMHUYECKON QopMmylie, XapakTep Cpenbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn Ilepuogmueckoro 3akona [[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpHU30BaTh
tabnnunyto Gopmy [lepuoanueckoid CUCTEMbl XMMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «rmobodyHas
noarpynna (b-rpynma)», mansie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Tadiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHMSI aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsij  sjapa, oOImee 4YUCIO DJIEKTPOHOB H
pacmpesieieHne WX 10 DJJIGKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenesiax MajlbIX MEePUOIOB U TJIABHBIX MOJTPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKHE JJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B peaKIUu



BEIIECTB, TIO0 TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENU(PUICCKUE XHUMHYECCKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHUS JJICKTPOJUTHYCCKON JHUCCOIMAIIANA  KHUCIIOT,
HIeJI0YEH U COJIeH, MOJTHBIE U COKpalIEHHbIE YPAaBHEHUS pPEeaKIMii HOHHOTO
oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIILHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHUYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXke NpaBuiia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMpPAHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JIEATeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OO0OOIEHHE, CHUCTEMATU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I HU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PpEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Ne n/m Tema KoJu-Bo
4acoB

1 [Ipenmer xumun. Ponp XuMuu B )KU3HH 4elioBeKa. Tena u 1
BEILIECTBA

2 IlonsiTue 0 MeTOAX MO3HAHNS B XUMHH 1
IIpakTuueckasi padbora Ne 1 «IIpaBuia pa6oTsl B

3 JadopaTopum U NpuéMbI o0palIeHus ¢ JJadopaTOPHBLIM 1
000py10BaHHEM»

4 Yucteie BemecTBa U cmecu. CriocoObI pa3aesieHus cCMecei 1

5 [Ipaktrueckas pabora Ne 2 «Pa3nenenue cmeceli (Ha npumepe 1
OUYMCTKH IOBAPEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 1

7 XUMUYECKHUE DJIEMEHThI. 3HAKU (CUMBOJIbI) XUMHUYECKUX 1
AJIEMEHTOB
[IpocThi€ U CIIOKHBIE BELIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE

10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUeckas popmya. 1
BajieHTHOCTh aTOMOB XMMUYECKHUX SJIEMEHTOB

11 OtHocuTenbHas aToMHast Macca. OTHOCUTENbHAS MOJIEKYJISIpHAsI 1
Macca

12 MaccoBast 70711 XMMHYECKOT'0 dJIEMEHTAa B COCIUHEHNH 1

13 KonunuectBo BenectBa. Mo, MossipHast macca 1

14 DU3NYECKHE U XUMUYECKHUE SIBICHUSI. XUMUYECKas peaKiius 1

15 [Ipu3Haku U ycaoBUs NPOTEKAHUS XUMHUECKUX PEAKLIANA 1

16 3aKOH COXpaHEHUsI MACChl BEMIECTB. XUMUYECKHE YPABHEHUS 1

17 Briuncnenns: Koau4ecTBa, MacChl BEIIECTBA [0 YPABHEHUSIM 1
XAMHUYECKUX PEaKIui

18 Knaccudukanys XUMHYECKUX peakuil (COeTMHEHUS, 1
pazJIoKeHUs, 3aMEIleHHs, OOMEHA)

19 M. B. JlomoHOCOB — yu€HbI-3HIMKIONEAUCT. OO000IIeHnE 1

cucTeMaTu3anus 3HaHUU




KontponsHas padota Nel o Teme «BeliecTBa 1 XUuMHUECKHE

20
peaKIm»

21 Bo3nyx — cmech razoB. CoctaB Bo3yxa. Kucinopog — anemeHt
u ipocroe BeniecTBo. O30H

99 du3nuecKue U XMMUUYECKHE CBOMCTBA KUCIOpOoAa (peaKkiuu
okuclenusi, ropenue). [lonsitue 06 oxcumax

23 Crioco0b! MoTyueHus: KUCI0pO/ia B J1a0OpaTOPUU U
npoMbIlUIeHHOCTH. [I[puMeHeHre Kuciopoaa
TenoBou 3peKkT XUMUYECKOU PeaKIUuu, TOHIATHE O

24 TEPMOXMMHUYECKOM YPABHEHHUH, IK30- U IHA0TEPMUIECKUX
peakumusx

25 TomnuBo (HedTh, yroyb U MeTaH). 3arpsi3HEHUE BO3/yXa,
CIIOCOOBI €ro MPEeOTBPAICHUS

26 IpakTnueckas padora Ne 3 no reme «Ilosryuyenue u
co0MpaHue KUCJIOPOAA, M3YyUYeHHUe ero CBOCTB)

57 Bonopox — snmeMeHT u ipocroe BemecTBo. HaxoxieHne B
IpUPOE

28 Pu3nuecKue U XMMHYECKUE CBOMCTBa Bojopoa. [Ipumenenue
BOJOpPO/A.

29 [ToHsATHE O KUCIOTAX U COMSAX

30 CriocoObl oJTydeHus BOJIOpojia B 1abopatopuu

31 IIpakTnueckas padora Ne 4 no reme «llosryuyenue u
co0upaHue BOAOPOAA, M3YUYEHHE er0 CBOICTB

32 MonsipHbiii 00BEM razoB. 3akoH ABoOrajapo

33 Boeruncnennst o0bEma, KOJIMYECTBA BEIIECTBA ra3a Mo ero
U3BECTHOMY KOJMYECTBY BEIIECTBA UM 00BEMY

34 Boruncnennst 00bEMOB ra3oB M0 YpaBHEHUIO PEaKLUU Ha OCHOBE
3aKOHA OOBEMHBIX OTHOIIIEHUH Ta30B

35 duznyeckre U XUMHUIECKHE CBOMCTBA BOJIbI

36 CocraB ocHoBanwuii. [lonsiTre 06 HHAMKATOpAX

37 Bona kak pactBoputenb. HachlllieHHbIC 1 HEHACBIIICHHBIC
pacTBOopbl. MaccoBasi 107151 BELIECTBA B PaCTBOPE

38 [Tpaktrueckast pabora Ne 5 mo teme «IIpuroroBnenue

pPacTBOPOB C ONPEAECTEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO




BCIICCTBa»

39 Kontponsnas padota Ne2 o teme «Kucnopoa. Bogopoa. Boga»

40 Oxcunpl: cocTaB, Kaccu(puKaIms, HOMEHKIIATypa

41 [TonyyeHne 1 XUMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1
aM(pOTEPHBIX OKCHUJIOB

42 OcHoBaHus: cOCTaB, KiIaccuukaius, HOMCHKIaTypa 1

43 [TonyueHne U XUMUYECKHUE CBOMCTBA OCHOBAHUI 1

44 KucnoTsr: coctas, kiaccudukaus, HOMEHKIaTypa 1

45 [TonyueHne U XUMHUYECKHE CBOMCTBA KUCTIOT 1

46 Conu (cpeaHue): HOMEHKIIATypa, ClIocoObI TOJTy4eHHUS, 1
XUMHUYECKHE CBONCTBA
IpakTuyeckasi padbora Ne 6. PemieHne 3kcriepuMeHTAIbHbBIX

47 3aga4 no teMe «OCHOBHbIE KJIACCHI HEOPraHUYECKUX 1
COeIMHEeHH D)

48 ['eHeTnyeckas CBsSI3b MEXY KJIacCaMU HEOPTaHUYECKUX 1
COCIMHEHNH

49 O060011IeHNE U cUCTeMaTH3aIWsl 3HAHU 1

50 Kontponsnas padota Ne3 o teme "OCHOBHBIE KJIaCChI 1
HEOPraHUYECKUX COCTUHECHUM"

51 [lepBbie MOMBITKY KIACCU(PUKAIIMN XUMUYECKUX PJIEMEHTOB. 1
[ToHsaTHE O rpyMNImax CXOAHBIX AJIEMEHTOB

52 ITepnonuueckuii 3akoH u [leprnoanyeckas cucTremMa XuMHUYECKUX 1
sanemenToB Jl. 1. Menaeneena

53 [Tepuo b1, TPYIITBI, TOATPYIIIBI

o4 Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30TombI

55 CtpoeHue 3IeKTPOHHBIX 000J0YEK aTOMOB JJIEMEHTOB 1
[Tepuoanueckoit cuctemsl 1. . Menneneesa

56 XapakTepucTuka XMMUYECKOT0 2JIEMEHTA TI0 €T0 MOJIOKEHUIO B 1
[Tepunonnueckoii cucreme 1. 1. Menaeneera

57 3nauenue [leproanueckoro 3akoHa /il pa3BUTHUSI HAYKU U 1
npaktuku. . 1. MenaeneeB — y4€HbIN, Ie1aror U rpax 1aHuH

58 DIIEKTPOOTPUIIATEIHLHOCTh ATOMOB XUMHYECKHUX 3JIEMEHTOB

59 NonHast xumMudeckast CBs3b

60 KoBajieHTHasi moJisipHAasi XUMHYECKas CBA3b




61 KoBajieHTHasi HeNMOJIAPHAS XUMUYECKasl CBSA3b 1
62 CrteneHb OKUCICHUS 1
63 OKUCANTENFHO-BOCCTAHOBUTEIBHBIC PEAKIIH 1
64 OKHCIUTENN U BOCCTAaHOBUTEIIU 1
65 KonTtponbsHas padora Ned o teme «CtpoeHue aToma. 1
XHUMHYECKas CBS3b»

66 PesepBHbIii ypok. O600I1IeHHE ¥ CUCTEMAaTHU3allnsl 3HaHUM
67 PeseprubIil ypok. O6001IeHHE U CHCTEMAaTH3aIUs 3HAHUIA
68 PeszepBHblii ypok. O000IIEeHHE B CUCTEMAaTHU3allisl 3HAHUH

OBHIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68




9 KITIACC

Ne n/m Tema Koua-Bo
4acoB

1 [lepnognuecknii 3akoH. [lepruonnueckas cucrema XMUMUYECKUX 1
sanemenToB [l. 1. MenpaeneeBa

5 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 1
AJIEMEHTOB IMEPBBIX TPEX MEPHUOJOB

3 Knaccudukaius 1 HOMEHKIATypa HEOPTaHUYECKHUX BEIIECTB

4 Buabl XuMHUUYECKOM CBA3U U TUIIBI KPUCTANIMYECKUX PEIIETOK

5 Kontponshas padota Nel mo teme «IloBTOpenue u yrimyoneHnue 1
3HAHUU OCHOBHBIX PA3EJO0B Kypca 8 Kiaccay

6 Knaccuduxanus XuMUYECKUX PEaKIUil 10 pa3IuYHbIM 1
MpU3HaKam

7 [Tonsatne o ckopocTr xuMudeckout peakuuu. [Touarue o 1
TOMOTEHHBIX U TE€TEPOrE€HHBIX PEAKIUAX
[Tonsarue o xuMmuueckoMm paBHOBecHH. DakTOPHI, BIUSIIONIE HA

8 CKOPOCTh XMMUYECKOW PEAKIIUHU U MOJO0KEHUE XUMUYECKOTO 1
paBHOBECHUS

9 OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUN 1

10 Teopus 3sekTpouTHYecKoil gucconuanun. CuibHbIE U 1
cj1a0bIe 3JIeKTPOJTHUTHI

11 HoHHbIE ypaBHEHHUS peaKLIUM 1

12 XUMHUUYECKHE CBOMCTBA KMUCIIOT U OCHOBAHUM B CBETE 1
MPEACTABICHUI 00 3NEKTPOIUTUYECKON AUCCOLIMALINU

13 XHWMHUYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUI 00 1
ANEKTPOJUTUUECKON JUCCOLUALINU

14 IHonsiTue o ruapoJIn3e cosie

15 O0600u1IeHne U cucTeMaTh3alus 3HaHUI

16 IIpakTnueckas padora Ne 1. «Pemenue 1
IKCHEPUMEHTAIbHBIX 3a1a4Y»

17 KonTtponbHas padota Ne2 o teme «DIeKTpoauTHIeCKas 1
nucconuanus. XuMU4YecKrue peakliui B pacTBOpax»

18 OO6m1as xapakTepUCTUKa TraJoreHOB. XUMHUYECKHE CBOMCTBA HA 1

npuMepe xjaopa




XHOpOBO,Z[OpOI[. Consnas KHUCI0Ta, XUMHYCCKUE CBOﬁCTBa,

19 MOJIy4eHHUE, IPUMEHEHNE

20 [Ipaktuueckas padora Ne 2 no teme «Ilomyuenue constHOU
KHUCJIOTBI, U3YYEHHE €€ CBOUCTB»

21 Bblunciienus o ypaBHEHUSM XUMUYECKUX PEAKLIMMI, €CITU OJINH
U3 PEarcHTOB JIaH B N30BITKE

22 Oomas xapakrepucTuka 31eMeHToB VIA-rpynms

23 AmnorpornHble Moaudukauu cepsl. Haxoxienue cepsl u eé
COEJIMHEHUI B MPUPOJIe. XUMUUYECKHE CBOMCTBA CEpPhI

24 CepoBogopo, cTpoeHne, Gu3nIecKue 1 XUMUIECKHe CBOMCTBA

25 Oxcuppl cepbl. CepHasi KUCTOTA, PU3NYECKUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE
XHAMHMYECKUE PEAKIUH, JIEKAIIUE B OCHOBE ITPOMBIILIIIEHHOTO

26 crioco0a MoJy4YeHUs CEpHOM KUCTOThI. XUMUYECKOE
3arps3HEHUE OKPYKAKOUIEH CPelbl COETUHEHNUSMHU CEPBI

27 Brruncienne MacCOBOM J0JIA BBIXOAA MPOAYKTA PEaKIUN
OO61mast xapakTepucTiKa 31eMeHToB VA-rpynmbl. A30T,

28 pacnpocTpaHeHue B MpUpoJe, PU3ndecKre U XHMHIECKHE
CBOMCTBa

29 AMMuak, ero pu3nyecKue 1 XMuMHU4YEeCKUE CBOMCTBA, MOJTyUYEHHUE
Y IPUMEHEHUE

30 [Ipaktrueckas pabora Ne 3 no teme «Ilonyuenune aMmmuaka,
W3YYEHHUE €r0 CBOMCTB)

31 A3OTHas KUCHOTa, €€ PU3NUEeCKUe 1 XUMUYECKHE CBOWCTBA
Hcnonb30BaHWE HUTPATOB U COJIEM aMMOHUS B KAUECTBE

32 MUHEPaIbHBIX YI0OpEeHUN. XUMUUYECKOE 3arpsi3HEHHE
OKpYXalollel Cpe/ibl COeTMHEHUSIMU a30Ta

33 dochop. Oxeun pochopa (V) u pocdopnas kucnora,
duznyecKrue 1 XuMUYECKHE CBOMCTBA, MOIyYCHHE

34 Hcnonb3oBanue (pochaToB B KaueCTBE MUHEPATIbHBIX
ynoOpeHuil. 3arpsi3sHeHue NPUPOIHON cpebl pochaTamu

35 VYrnepon, pacnpocTpaHeHUe B IpUpoe, pusndeckue u
XAMHUYECKUE CBOMCTBA

36 Oxcunpl yriepojaa, ux Gu3nuecKrue 1 XUMUYECKUE CBOWCTBA.




DKOJIOTrMYECKHUe HpO6JI€MBI, CBA3AHHBIC C OKCHUJOM YIJIEpOJa
(V)

37 VYronbHas KUCIOTA U €€ CONu 1
IIpakTuyeckas padora Ne 4 mo reme "'Ilosryqyenue

38 yriexkuc/ioro raza. KauecrseHnasi peakinusi Ha kapOoHaT- 1
uon"

39 [lepBoHa"aTbHBIE TOHITHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O 1
COEJIMHEHHUAX yriepoaa

40 Kpemnuii u ero coenHeHUs 1

a1 IIpakTnuyeckas padora Ne 5. Pemenue 3kcnepuMeHTAIbHbIX 1
3aj7a4 1o TeMe «BaxkHellIMe HeMeTAIbI M UX COeTHUHEHM»

49 KontponbsHas padora Ne3 o teme «BakHeiime HeMeTaibl U 1
WX COCTMHEHUS»
OO01mast XxapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIJIOB.

43 Mertaminueckas CBSI3b U METAJUIMYECKAsl KpUCTAJUTMUECKas 1
pemérka. du3nueckue CBOMCTBA METAIIIIOB

44 XUMHYECKHE CBOMCTBA METANIOB. DJIEKTPOXUMHUUECKHUH Pl 1
HaIpPSHKEHUN METaIOB
OO61ume criocoObl nosyuyeHus MetayioB. CrutaBel. Beraucnenus

45 10 YPABHEHUAM XUMHUYECKUX PEAKIUH, ECIIU OJIMH U3 PEAr€HTOB 1
COJICP>KUT IIPUMECH

46 [ToHsaTHE O KOPPO3UH METAIIIOB 1

47 [IlenouHbIe METAILIIBI 1

48 Okcuapl U TUAPOKCUIBI HATPUS U KAJIUS 1

49 IllemouHO3eMeIbHBIC METAJIIbI — KaJbLIUA U MarHui 1

50 Bakueiimme coequHEHUS KaabIIUs 1

51 O06001IeHNE U CUCTeMAaTH3aIWsl 3HAHUH 1

52 XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUs 1

53 IIpakTuyeckasi padbora Ne 6 mo reme "/KécTkocTh BOABI U 1
MeToAbl e¢ ycTrpaHeHus '

o4 AJIOMUHHN 1

55 AmdoTepHbIe CBONCTBA OKCHA U THAPOKCHIA 1

56 Keneszo 1

57 Oxcuapl, THAPOKCH LI U coitu xkene3a (1) u xxenesa (1) 1




58 O000111eH1E U cUCTEMATH3AIIU 3HAHUI 1
59 [TpakTuueckast padota Ne 7. Pemenue sxcrnepuMeHTaIbHbIX 1
3a/1a4 1o TeMe «BaxkHelie MeTamibl U X COeTUHEHUS
Brraucienus mo ypaBHEHUSAM XUMUYCCKUX PEAKITUH, €CIIA OJTHH
60 U3 PeareHTOB JIaH B U30BITKE WM COACPIKUT MPUMECH. 1
Brrauciaenus MaccoBo# 10 BBIX0/1a TIPOTYKTA PEAKITAN
61 O06o0061eHue 1 cucTeMaTH3aus 3HaHUuN 1
62 KontponbsHas padota Ned o Teme «BakHeillme MeTamibl U UxX 1
COEJIMHEHUSD)
63 BemectBa 1 Matepuraibl B MOBCETHEBHON KU3HH YETIOBEKA 1
64 XUMHUYECKOE 3arpsS3HEHUE OKPYKAIOIICH cpeIbl 1
65 Ponb XuMHH B pelIEeHUH 3KOJIOTMYECKUX MPOOIeM 1
66 PesepBubIil ypok. O00011IeHNE U CHUCTEMAaTHU3aIUsl 3HAHUM 1
67 PesepBHbIil ypok. O00011IeHNE U CHUCTEMAaTHU3aIUsl 3HAHUM 1
68 PesepBHbIi ypok. O000mEeHNe U CUCTEMATU3AIMS 3HAHUN 1
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

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

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MGTOI[I/I‘-ICCKI/IG mocoous YUUTCIE, INTAKTHYCCKUC MATCPHUAJIbI K YPOKaM

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. https://resh.edu.ru/
2. https://uchi.ru/
3. https:/Iwww.yaklass.ru/



