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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO o0O0mIero oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM IPOTrPaMMBbl OCHOBHOTO 001IIero 00pa30oBaHus, IPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OcCHOBe (enepaibHOl paboyeil mporpamMmbl
BOCITUTAHUS M C YYETOM KOHIICTIIIUU TPETIOAaBaHUs YICOHOTO TpeaMeTa « XUMUSD)
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickont denepanum.

[Iporpamma mo xumuu Aa€T MPEACTABJICHHE O LENAX, OOUIEH cTpaTeruu
OoOy4eHMs, BOCHHUTAHUS U Pa3BUTHUs OOYYAIOMIMXCA CPEJACTBAMU Y4YEOHOIO
npeaMera, yCTaHABJIUBAET 00s13aTeNbHOE npeaMETHOE coJIepKaHue,
npeaycMaTpUBaET paclpe/iesieHHe €ro Mo KilaccaM W CTPYKTypUpOBaHUE TIO
pa3denaM M TeMaM MOporpaMMbl IO XUMHH, ONPEAENSET KOJIUYECTBEHHBIE U
Ka4eCTBECHHbIC XapaKTepUCTUKU COJIEpKaHMS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh HM3YYEHHUS] XHUMHUU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM  y4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTENbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs, a TaKKe TpPeOOBaHHM K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE LI€JIEH U3ydeHUsl peaMeTa 1 OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTH OOYYaroIIerocss Mo OCBOCHUIO
y4e0HOTO COJIepKaHUSI.

3HaHWE XWMHH CIYXXUT OCHOBOW 1Jisi (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE XHMHEH MPEACTABICHHUS O B3aMMONPEBPALIECHUSIX
SHEPrUM U 00 HDBOJIIOIMU BEIIECTB B MPUPOJE, O MYTIX PEIICHUS TJI00ATbHBIX
npo0JjieM yCTOMYMBOIO Pa3BUTHUs YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUYECKOMH,
MUIIEBOM M KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM IS  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B JOpMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi, HABBIKOB HMX CAMOCTOSTEIBHOW  y4yeOHOW JESTENbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B MPO(HECCUOHATBHON JAeSTETHbHOCTH;

3HAKOMHUT CO CHeuu(pUKOM Hay4dHOrOo MBIIUICHUS, 3aKjIaJblBa€T OCHOBBI
LEJIOCTHOTO B3IJIs,Aa HA €UHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YyUaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAYYHBIM 3HaHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlaHHble HampaBlieHUS B OOYYEHHH XUMHHM OOECHeUYMBAIOTCS CHelUupUKOn
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MEJarorudyecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XUMHH Ha ONpPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O O0IIEro 0Opa30BaHUs OPHUEHTHUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPTraHWYECKOM XUMUU W HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX TMOHSTHH
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHus MPOrpaMMbl N0 XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTro moaxoaa Kk e€ m3ydeHuro. Coaep:kaHue CKIaIbIBa€TCd U3 CHUCTEMBbI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 MPUHILHUIY
IIOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

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

— Ilepuognyeckoro 3akoHa /[. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUU aTOMa U XMMHYECKOU CBSI3H;

— TMpeACTaBlIeHUN 00 JJIEKTPOJIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBopax.

Teopernyueckue 3HaHUS pPAcCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YPOBHSI K JpYromy, BBINOJHSAA (YHKIMH OOBSICHEHUS M MNPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW MPAKTHYECKOrO0 NMPUMEHEHUS U MOJIyYCHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMmbl MO XHMHH  CHOCOOCTBYET  (OPMHUPOBAHUIO
IIPEICTABJICHNUS O XMMAYECKON COCTABIIAIOLIECH HAYYHON KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOM MNpUPOIbI, LIEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUIO U
METO/JaM IO3HaHWsA B Hayke. M3ydeHHe XMMHM IPOUCXOJHUT C IPHUBJICUYEHHEM
3HaHWU M3 paHee U3YUYEHHBIX Y4eOHBIX HpeaMeToB: «OKpyx aroumil Mupy,
«buonorus. 5-7 knacce» n «duszuka. 7 Kiacey.

[Ipy wu3ydeHHH XUMHUU TPOUCXOIUT (HOpPMHpPOBAHHE 3HAHUKA OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBON KYJBTYPBHI.
3amaya y4yeOHOTrO MpeAMeTa COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKUX
3HAHUN — BaXXHEUTHMX (PAaKTOB, MOHATHIA, 3aKOHOB M TEOPETUYCCKUX TOJOKEHUH,
JIOCTYIIHBIX 00O0OLIEHUN MUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAYKH, B



NpUOOIIEHNM K HAy4YHBIM METOJlaM TO3HAaHUSl TMPU H3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHHU B Yy4eOHO-TIO3HABATENIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOM
NeSATEIbHOCTH, OCBOCHHMM MpaBUJ 0€30MacHOTO OOpalleHus C BellecTBaMU B
ITOBCEHEBHOM KU3HU.

[Ipu M3ydyeHun XUMUU HAa YPOBHE OCHOBHOTO OOIETO 00pa30BaHMs BaKHOE
3HaYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHe MHTEIJIEKTYalIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHITHIO PEIICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOY4YEHUsT Ha  CUCTEMAaTUYECKOE NPHOOLICHHE
oOy4Jarommxcss K CaMOCTOATENIbHON IMO3HABATEIbHOM JACSTENbHOCTH, HAYYHBIM
METO/JaM MO3HaHus, (GOPMHUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEW K
XUMUH;

— o0ecIreueHue YCIOBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHUIO 00YyYaIOINUMUCS
OTbITa Pa3HOOOPA3HOUN NESITENLHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEpPCAJIbHOE 3HAYCHUE IS
pa3JIMYHbBIX BUJIOB JIEATEIIBHOCTH;

— (dopmupoBanue oOmEeNH (QYHKIMOHAIBHOW U E€CTECTBEHHO-HAYyYHOU
IPAMOTHOCTH, B TOM UHCJI€ YMEHHU OOBACHATH U OIICHUBATh SIBJICHUS
OKPY’KAIOIIEro MUpa, UCIMOJb3Yys 3HAHUS M OIMBIT, MOJYYCHHBIE MPU U3YUYECHUU
XUMHUM, TPUMEHSATh HUX MPU pPEHICHUU MpPoOJIeM B TOBCEIHEBHON KU3HU U
TPYZIOBOU IEATENBHOCTH;

— (opmupoBanne y oOydyaromuxcss TYMAaHUCTUYECKUX OTHOIICHHH,
MOHUMAHUSI IIEHHOCTH XUMUYECKUX 3HAHUW JUIsi BBIPAOOTKHA HDKOJOTUUYECKH
11€JIeCO00pa3HOr0 TMOBENCHUSI B OBITY W TPYAOBOW JEATENBHOCTH B IEIAX
COXPaHEHMS CBOETO 3[0POBbS U OKPYKAKOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHUS OOIEYEIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIs M HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEAEHHBIX JUIsl M3YyUYCHHUS] XWMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanusi, coctapisieT 136 yacos: B § kiacce — 68 yacos (2
Jaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEZEIIO).

COAEPKAHUE OBYUEHUSA

8 KVIACC
IlepBoHayabHbIEe XMMHYECKHE IIOHATHS



[Ipenmer xumun. Ponb XUMUM B )KU3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemecTtBa. Du3nueckue CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeTOmax Mo3HaHWS B XUMHUU. UMCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHnust CMecei.

ATOMBI W MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CUMBOJBI XHUMHYECKHX
A1eMEHTOB. [IpoCThI€ U CIIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmysna. BaleHTHOCTP aTOMOB XHWMHYECKHX 3JEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAsT AaTOMHAas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 40JII XUMHUYECKOTO JIEMEHTA B
COECIMHEHUMU.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3b KOIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpPHBIX €OuHUL BeniecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

OuU3NYECKHE U XUMHUUYECKUE SABICHUSA. XUMUYECKAS] PEAKUIUS U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIEeCTB. XHMMHUeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEaKIUil (COeIUHEHUS, PA3I0KEHUS, 3aMEILIEHNs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCYIOH, MMpaBUjiaMu padoOThl B J1a0OpaTOpuu U
npuémMamMu oOpalleHus: ¢ J1adopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMCAHUE
bu3nUecKuXx CBOMCTB 00paslloB HEOPraHMYECKUX BEIIECTB, HaOIOICHHE
¢buznyeckux (IJIaBJICHUE BOCKA, TasHUE JibJla, pAacCTUPAHHE caxapa B CTYIIKE,
KUTNIEHUE U KOHJEHCAILMS BOJbI) U XUMUYECKUX (TOpPEHUE CBEUM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKMCAHWE TPU3HAKOB MPOTEKAHMSI XMMHYECKUX peakiui (pa3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, paszyioKeHUE TMIPOKCHUIA
meau (IT) mpu HarpeBaHuu, B3auMOIEUCTBHE *kene3a ¢ pacTBopoM conu menu (11),
U3y4YeHUE CIOCOOOB pa3JelieHHs] CMecei: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbITIApUBAHUE, JUCTHILISAIMA, XpoMaTorpadus, mpoBeieHue OYUCTKH TTOBAPEHHOU
Colv, HaOJIOJEHWE U  ONHWCAHWE  PE3yJbTAaTOB  TMPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsT MAacChl, CO3JaHUE MOJENeH MOJEeKyl
(I1IapOCTEePKHEBBIX ).

BaxHellline npeacTaBUTEIM HEOPraHMYECKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — 3ieMeHT W MpOCToe
BenlecTBo. HaxoxneHuwe kuciaopona B MHpHUPOAE, (PU3NYECKHE U XUMHUYECKHE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenne kucimopoga. CrocoObI
MOJIyYeHUs] KHUCJIopoja B JabopaTopud U mnpombinuieHHocTH. Kpyrosopor
KHciopoa B mpupoje. O30H — aioTponHast MOAU(PUKALIUS KUCIOPOIa.



TemnoBoit 3p(deKT XUMHYECKON peakluu, TePMOXUMUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojlb U METaH. 3arpsA3HCHHE
BO3]lyXa, YCUIIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonmopon — »smeMeHT W mpocToe BemecTBO. HaxokaeHue Boaopolia B
npupoae, GU3MYECKUEe UM XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosnyuyeHus. Kucnotsl u conu.

MoutsipHbIii 006EM ra30B. Pacu€Thl M0 XUMHUYECKUM YPaBHECHUSIM.

@dusnueckne CBOWCTBAa BOAbl. Boma kak pactBopurenb. PacTBOpSL
HacelllleHHbIE M HEHACBIMIEHHBIE pPAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10711 BEIIeCTBAa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOJIbI. OCHOBAHMS.
Pose pacTBOpOB B mpuposie U B )KU3HHU 4esoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuil. Oxkcuabl. Kiaccudukanms
OKCHUJIOB:  cojieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBbIE, amMQpOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa oxcuaoB. Du3MYecKHUe UM XUMHUYECKHE
CBOICTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanusa. Knaccudukanuss OCHOBaHMN: IUETOYM U HEPACTBOPHMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHmii. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousnyueckue u
XAMHUYECKHE CBOWCTBA KUCHOT. Psan aktuBHoctm meraimioB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Comu. Homenknatypa coineil. @uzndeckue u XUMHAYECKAE CBOMCTBA COJIEH.
[TomydyeHue couei.

['eHeTnueckas CBSA3b MEXY KjlacCaMU HEOPTaHUYECKUX COCIUHECHUM.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHUS KUCIOPOJa B BO3/IyXE, MOIYyUYCHUE,
coOupaHue, pacro3HaBaHWE M UW3YYEHUE CBOWMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpeKpaileHuss TopeHus (TMokapa), O3HAKOMJIEHHE ¢ oOpaslaMud OKCHAOB U
OMMCaHWE WX CBOWCTB, IMOJy4YeHUE, COOMpaHHE, pACO3HABAHUE U HU3YUYEHUE
CBOMCTB BOJI0OpoJa (TropeHue), B3auMojelcTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOXXHO HCITOJIb30BAHUE BUEOMATEPUATIOB), HAOII0IeHNEe 00pa3IlloB BEIIECTB
KOJM4ecTBOM 1 MOJb, HCCIIeIOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTHIO, TPUTOTOBJICHUE PACTBOPOB C ONPEACTEHHOU
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICUCTBUE BOJBI C METaJIIaMU
(HaTpyeM ¥ KajblueM) (BO3MOXKHO MCIOJIb30BAHUE  BHUIECOMATEPHUATIOB),
WCCJIEIOBaHNE OO0pa3lloB HEOPTAaHMYECKUX BEMIECTB PA3IUYHBIX  KIJIACCOB,
HaOJII0ICHNEe U3MEHEHUs OKPACKU MHJIMKATOPOB B PACTBOpAX KUCJIOT U HIEJIOYEH,



u3zydeHne B3ammoneictBus okcuma meau (ll) ¢ pacTBopom cepHO#l KHCIOTHI,
KHCJIOT C METajulaMHy, pPEakUUil HEUTpalu3alMH, IOJy4eHUE HEPACTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 METAJIa IPYTHMM K3 PacTBOpa COJU, PEUICHUE
DKCHEPUMEHTAJIBHBIX 33a/ad MO Teme «BaxkHelmme KIacchl HEOPraHUYECKUX
COCTUHEHUI.

IMepuognueckuid 3axkoH u Ilepumognyeckass cucreMa XHMHYECKHUX
yaiemMenToB JI. WM. MenpeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBSI3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKH KiIAcCUPUKALMKA XUMHUUYECKUX 53JIeMeHTOB. [lonsatue o
rpynmnax CXOJHBIX JJEMEHTOB (IIEJOYHBbIE U IIETOYHO3EMENIbHbIE METalIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepuoanueckuii 3axoH. [leproguyeckas cucremMa XUMAYECKUX 3JIEMEHTOB /.
N. Menneneera. KopoTkomepuogHass W JJIUHHONEpHUOAHAS  (QOPMBI
[Tepunonnueckoit cucreMbl xumudyeckux sneMmeHToB . 1. MenneneeBa. [lepuonabl
u rpynnbl. OU3UYECKUM CMBICI NOPSAKOBOIO HOMEpa, HOMEpPOB Ilepuoaa |
TPYIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI0ueKk atoMoB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnognueckon cucremnl [l. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
AJIEMEHTA IO ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUsI paJnyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJIMYECKUX U HEMETAJNIMYECKUX CBOMCTB MO IPpyIaM U Nepruoaam.

3nauenue [lepuoanueckoro 3akoHa u Ilepronnyueckoil CUCTEMbl XUMHUECKUX
DJIEMEHTOB I pa3BuTHs Haykh W npaktuku. . M. MenneneeB — yd€Hblii U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBajieHTHas (MOJsipHass M HENOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEIIBHOCTh XUMHUYECKUX 3JIEMEHTOB. FIOHHAs CBA3b.

Crenenb okucneHus. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKUCIEHN U BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHue oOpas3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LHUHKA C PACTBOPAMHU KHUCJIOT M WIEJIOYEH, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHA
(ropeHue, peakiyu pa3aoKeHUs, COSAMHEHUS).

Mexcnpeomemmnoie ceéa3u

Peanuzanus MeXnpeaMeTHbIX CBS3€M NpU W3YYEeHUHM XUMHH B 8 Kiacce
OCYILIECTBIISIETCS] YePE3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX



IIOHSATHM, TAK W MOHATHM, SIBISIOIIUXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAY4YHOT'0 [IMKJIA.

OO011ue ecTeCTBEHHO--HAay4HbIE MOHATHUS: HAYyYHBINH (DaKT, TUIOTE3a, TEOPHS,
3aKOH, AaHaJIW3, CHHTE3, KIacCUpUKalusi, MNEPUOAUYHOCTb, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHE.

@dusnuka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJa, YJIEKTPUYECKUN 3apsijl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, ra3, (PU3NYECKUE BETUUYHHBI, €IUHHIIBI
U3MEPEHHUs, KOCMOC, IJIaHETHI, 3BE3/1bl1, COJHIIE.

buonorus: dorocuntes, npixanue, ornocdepa.

I'eorpadusa: armocdepa, runpochepa, MHHEpanbl, TOPHbIE IOPOJBI,
ITOJIE3HBIE NCKOAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XUMH4YecKasi peakuus

[lepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBONCTB
XUMUYECKUX OJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalusd, KalablUd U UX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJeMeHTOB B Ilepuomnueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUIMUYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBA3U.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKMX BEIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3IMUYHBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Krnaccudukanys XuMAYECKUX PEakLMid MO pa3InYHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIIoBoMYy 3¢ dexTy, mo
U3MEHEHHUIO CTETEeHEN OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, MO 00paTUMOCTH, MO
YYACTHIO KaTajau3aropa). DK30- U SHAOTEPMUYECKUAE PEAKLIUHA, TEPMOXUMUYECKHE
YPaBHEHUS.

[Tonsitue o ckopoctu XxuMuuyeckou peakiuu. [loHsaTne o0 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusix. [IoHsTHE 0 rOMOTe€HHBIX M TeTepPOreHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xumuueckom paBHoBecuu. DakTopsl,
BIIMAIOLIME HA CKOPOCTb XMMHWYECKOW PEAaKUUH M IOJIOKEHHE XHMHUYECKOIO

paBHOBECHS.
OKUCIUTETLHO-BOCCTAHOBUTENIHHBIE  PEAKIIUM,  DJIGKTPOHHBIM  OasiaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIIbHOU peaKuuu. CocraBnenue YPaBHEHUU

OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIM C  HCIOJB30BAaHHEM  METOJa
3JIEKTPOHHOTO OanaHca.



Teopust 3NEKTPOIUTUYECKON JUCCOLMALMH. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHCCOLMAIMU BELIECTB C Pa3JIMYHBIMH BUJIAMH
xumMudeckoit csizu. Crenensb nuccoruanuu. CUIbHbIE U CIa0ble AIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE WM COKpalIEHHbIE HOHHBIE YpaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBaHMII W coJeil B CBeTe MPEACTaBICHUA 00  AJIEKTPOIUTHUYECCKON
nucconnanuu. KauectBeHHbIE peakuny Ha HOHBL. [loHsATHE 0 THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMHU KPUCTAJUIMYECKHUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB U HEMETAUIOB (rpadgura W anMasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAHUE 3aBUCHUMOCTU CKOPOCTH XMUMHYECKOW pEaKIHH
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE SIIEKTPOIPOBOJHOCTH
pacTBOpPOB BEHIECTB, Mpolecca AUCCOLUMALMM KHUCIOT, IIEJIOYEd U  COJIeh
(BO3MOXKHO  HCIIOJIb30BaHME BUAECO MaTEpHAJIOB), IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  TPOTEKaHWsI  peakuuid  HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIJIEJICHUE Tra3a, oOOpa30oBaHUE BOJbBI), OIIBITOB,
WUTIOCTPUPYIOIIMX ~ TPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMMA
(ropeHue, peakluu pas3iokKeHHs, COSAUHEHUs), paclo3HaBaHUE HEOPraHUYECKHX
BEIIECTB C IIOMOILIBI0 KAayeCTBEHHBIX pPEAKUUMHA HA HMOHBI, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanibl U HX coeIMHEHUSsI

OOmiass xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (puU3HuecKue CBOICTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHME CBOMCTBA Ha NPUMEpPE  XJIOpa
(B3aMMOJENCTBUE C METallaMHU, HEMEeTaJulaMH, LienoYamMu). XJIOpOBOJOPO.
ConsiHass KWCIIOTa, XUMUYECKUE CBOWCTBA, MOJIydeHUE, NMpUMEHEeHue. JlencrBue
XJIOpa M XJOPOBOAOPOJAa HAa OpPraHM3M YeJoBeKa. BaxHeillme XJIOpuasl U UX
HaXOXKJEHUE B IPUPOJE.

O6mrast xapaktepuctuka 371eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pU3MYECKue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPOINHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XuMHUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpocHHE, (QU3UYECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kuciorta, ¢uU3UYECKMEe UM XUMHUYECKHE CBOMCTBa (00IIME  Kak
NpeACTaBUTENs KJacca KUCIOT M crnenuduueckue). XUMUYECKUE peaKiui,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CIoco0a TMOJMyYeHHUs] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAS PEAKLIMs Ha
cynb(dar-noH. Haxoxxnenue cepol u €€ CoOeMHEHUN B MIPUPOJE. XUMHUECKOE



3arpsi3HEHUE OKPYXKAIOMIEH Cpeapl COSAMHEHUSMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MpeI0TBPAIlCHHUS.

OOmiasi xapakTepucThka 3MeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTETICHU OKHCICHHS. A30T, PacCIpOCTPAHCHHE B MPHUPO/IEL,
dbusnyeckue U XuMrueckue cBoiictsa. KpyroBopor a3ora B npupojie. AMMHAK, €r0
bu3nUecKue 1 XUMHUYECKHUE CBOMCTBA, MOJydeHne U nmpuMeHeHue. Coiau aMMOHUS,
ux (U3NYECKUE U XUMUYECKHUE CBOMCTBa, MpruMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoNydeHue, (Pu3ndecKkue M XUMUUYECKHE
CBOMCTBa (00OIIME Kak TNpEeACTaBUTEN Kilacca KHUCJIOT M crenuduyueckue).
Hcnonb3oBaHue HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMu4eckoe 3arps3HeHUe OKPY>KaIOIIeH CpeJibl COeTMHEHHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsA3HEHHUE BO3JyXa, MOYBBI W BOJOEMOB). Docdop,
aloTponHele Mogudukauu Qgocdopa, Quznyeckrne W XUMHYECKUE CBOMCTBA.
Oxkcup docdopa (V) u hochopHas kucnota, pu3MIecKre 1 XMMUUYECKUE CBOMCTRA,
nosyuerue. McnonpzoBanue pocdaroB B kauecTBe MUHEPATIBHBIX yI0OPEHUIA.

O6mias xapakrtepuctuka 31eMeHTOB [VA-rpymmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB,  XapaKTepHBIE  CTCTMCHH  OKHCICHUSA.  YTIEpPOH,  aJUIOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTpAaHECHUE B TIPUPOAC, (U3HUECKHE ¢ XHMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopot yriepoaa B npupojne. OKCuibl yriiepoaa, ux
buznueckue W XUMUYECKHE CBOWCTBA, JECUCTBHE HA IKUBBIE OPraHU3MBI,
MOJIyYCHUE U MPUMEHEHHE. DKOJIOTMUECKHE MPOOJIEMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), runoresa rio0aJbHOTO TOTEIUICHHWS KJIMMAaTa, MapHUKOBBIN
s dekt. YronapHas KucaoTa U €€ coiu, X GU3NYECKre U XUMMUYECKUE CBOWCTRA,
noysiydueHue u npuMmeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEITHCKOM
XO3SMCTBE.

[TepBoHavaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBaX KaK O COCITMHECHUSIX
yriaepoaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, TaHOJ, TIUIEPHH, YKCYCHAsl KHCIIOTa).
[IpupogHbie HMCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEPTH),
MPOIYKTHl WX mepepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, OeNKax, yrieBojgax — u uX
polii B OKM3HM 4elloBeKa. MarepuaibHOEC E€IWHCTBO OPTaHWYECKHX |
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuwmii, ero ¢usnyeckue W XUMHUYECKUE CBOWMCTBA, TIOJyYCHHE W
npumeHenue. CoenuHeHus kpemHHss B mnpupojge. OOmue mpencraBieHus 00
okcune kpemausi (IV) u kpemHueBor kucinore. CHWIMKAThl, X HCIOJIL30BaHUE B
ObITYy, B MPOMBILIUICHHOCTU. BakHeillline CTpOUTENIbHbIE MaTepualbl: KEpaMHKa,
CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobraembr 6€30macHOr0 MCIOJIb30BaAHUS
CTPOUTEIHHBIX MATEPHAJIOB B TIOBCEHEBHOM KU3HHU.



Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJCHIE KAaueCTBEHHBIX PEAKIMi Ha XJIOPUI-MOHBI M HAOIO/IEHUE TPU3HAKOB
WX TIPOTEKAHMS, OIbITHI, OTpaxaronue (U3NYECKUEe W XUMHUYECKHUE CBOWMCTBA
raJIOTEHOB M WX COEIMHEHHM (BO3MOXXHO MCIOJB30BAHUE BUEOMATEPUAIIOB),
O3HAKOMJIEHHE C oO0pa3naMu XJOpUIOB (TAJIOTE€HHUZIOB), O3HAKOMIIEHHUE C
oOpasmamMu  ceppl W €€  COEAMHEHUAMH  (BO3MOXKHO  HCIIOJb30BaHHE
BUJICOMATEPHAIOB), HAOIIOICHHUE TIpoliecca OOYTIIMBaHUs caxapa IMoj JACHCTBHEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHCIIOTHI, M3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBIIEHHOM CEPHON KUCIIOTHI, TPOBE/ICHNE KAUeCTBEHHOM peaKIuu Ha Cylb(ar-
WOH W HAOJIOJIEHWE TMpHU3HaKa €€ MPOTEKAaHMs, O3HAKOMIICHHE C (PU3NYECKUMH
cBoiicTBaMu a3oTa, (ochopa M MX coeAMHEHUH (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCHOPHBIX yTOOpEHUM, TOIyUYECHHE,
coOuMpaHue, pacro3HaBaHME€ U W3Y4YEHUE CBOWCTB aMMHaKka, IPOBEICHUE
KaueCTBEHHBIX PEaKklUii Ha MOH aMMOHUSI U (ocdaT-UOH U U3YYCHHUE MPU3HAKOB
UX IPOTEKaHMUsI, B3AUMOACHCTBHE KOHIEHTPUPOBAHHONW a30THOU KHUCIIOTHI C MEIBIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), WU3YUYCHHE Mozenen
KPUCTAJUIMYECKUX PEmIETOK anMmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKMCIIOTO rasa, MPOBEICHHE KAaYeCTBEHHBIX pEaKiMil Ha KapOoHAT U
CUJIMKAT-UOHBl W H3YyYEHUE INPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIICHHE C
MNPOAYKIMENH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenmme HeMeTabl U UX COEAUHEHUSD).

MeTaJibl 1 MX COCAMHECHUSA

OO6mrast xapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuommueckoin cucreme xumuuyeckux osnemeHtos /JI. .
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHHE MeTauioB. MeTtaumyeckas CBsI3b U
METAJUIMYECKasi  KpPUCTAJUIMYEcKass  pemeTKa.  DIEKTPOXUMHUUYECKUU  psif
HaIpsHKEHUN MeTauioB. OPU3nYecKkre U XUMUYECKHE CBOMCTBA MeTaiuioB. Oo1mue
criocoObl moydeHus MeTawioB. [loHSATHE O KOpPpO3WHM METaIOB, OCHOBHBIE
CrocoObl 3auuThl MX OT Koppo3uu. CmiaBbl (CTaidb, YYTyH, IIOPATIOMHUHUIM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MTPOMBIIILICHHOCTH.

[Ilenounsle mMeTambl: nookeHUe B llepuognueckon cucrteMe XMMHYECKUX
sanementoB /. M. MeHpaeneeBa, CTpO€HHUE MX aTOMOB, HAXOXKJICHHUE B MPHUPOIE.
dusznyeckue U XUMHUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U kaimus). OKCUIbl U
TUAPOKCUABl HAaTpuss W Kauus. lIpuMeHeHHe WIeNOYHbIX METauIOB M MX
COEJIMHEHUMN.



[[lenoyno3eMenbHble METAaJUIbl MarHMid MW KaJbLMW: IOJOXKCHHE B
[Tepuognueckon cucreMe xumuueckux 3neMeHToB [[. M. MenueneeBa, cTpoeHue
HX aTOMOB, HaX0XJAEHUE B NpUpojie. PU3nuecKkue 1 XMMUUECKUE CBOMCTBA MarHus
U Kanblusa. Baxueiiine coeluHEHUs Kanblusgd (OKCHJI, THUAPOKCHJ, COJIH).
XKécTtkocTh BOBI U CIOCOOBI €€ yCTpaHEHHUS.

AJIFOMHHUI: TIOJI0)KEeHUE B [lepronueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, crpoeHrne aroMa, HaxoXAeHUE B mpupone. Dusmyeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJIIOMHHHUS.

Kenezo: nonoxenue B [lepuoanueckoi cucteMe XuMHUYECKUX JIEMEHTOB [l.
. MenpgeneeBa, CTpOCHME aTOMa, HaxOXJIEHUE B mpupoje. DPu3ndeckue u
XUMHUUYECKHE CBOMCTBA *kene3a. OKcuibl, TMAPOKCH b U comu xene3a (II) u xxenesza
(1), ux cocraB, CBOMCTBA M MOJIyYCHHUE.

Xumuueckuii IKCnRepuMeHm:

O3HAKOMJIEHHWE ¢ oOpa3llaMd METaUIOB M CIUIaBOB, UX (HU3UUYECKUMU
CBOMCTBaMH, U3YYEHHUE  PE3YJIbTATOB  KOPPO3HH  METAIOB  (BO3MOXKHO
HCIIOJB30BaHUE BHEOMATEpPUANIOB), OCOOCHHOCTEH B3aUMOICHCTBHS OKCHIA
KIBIIUS W HATpuUs C BOJOW (BO3MOXXHO HCIIOJIb30BaHHE BHEOMAaTECpPHAJIOB),
HCCJIEIOBAHUE CBOMCTB MKECTKOM BOJIbI, MPOIECCA TOPEHUS MKEJI€3a B KUCIOPOIE
(BO3BMOKHO  WCIOJIb30BAaHME  BHJACOMATEPHUANIOB), TPU3HAKOB  MPOTECKAHUS
KAQYECTBEHHBIX PEAKIM{A HA MOHBI. MArHUs, KAJIbIMs, allFOMUHMS, LIUHKA, KEJe3a
(1) u xene3a (II1), meau (II), HaGMIOIEHUE U OMTUCAHUE MPOLIECCOB OKPAIIMBAHMUS
IJJaMCHH HWOHAMH HaTpHs, Kalusd W Kajdblusd (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHUAIIOB), UCCIICIOBAHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTFOMUHUS
Y THUJIPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 M0 TeMe «BaxHenme
METAaJIJIbl U UX COCIUHCHUSD.

XHMUA M OKpPY:KaoLIas cpeaa

BemecTtBa m Marepuanbl B NOBCEIHEBHOW JKM3HM 4YeNOBEKA. be3zomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas momoris mnpu
XAMHYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolled cpeanl (MpenesibHas JOoMycTUMast
KOHIIeHTpalus BemecTB, aanee — [1JIK). Ponb xuMun B pemieHrn 3K0JI0THYECKUX
npooiem.

Xumuyeckuui IKcnepumenm:

n3ydeHue 0o0pasioB MaTepuajoB (CTEKJIO, CIUIAaBHl METAJUIOB, MOJMMEPHBIE
MaTepHabl).

Mesricnpeomemmnnie ceasu

Peanuzanust MeXnpeaMETHBIX CBSI3€H MpH M3y4YeHUHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 HMCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHSTUN, TaK U TMOHATUH, SIBISIFOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTeCTBEHHO--HAyYHOTO ITUKIIA.

OOmiue ecTecTBEHHO-HAyUHbIE MOHSTHSA: HAy4YHBIA (pakT, THIOTE3a, 3aKOH,
TEOpWsl, aHallW3, CHHTE3, KiaccuuKaus, TEePUOIUIHOCTh, HAOIIOIEHNE,
IKCIIEPUMEHT, MOJCIMPOBAaHUE, H3MEpPEHHEe, MOJElb, SBJICHUE, MapHUKOBBI
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dusmka: Marepus, aTroM, OJIJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PagUOAaKTUBHOCTh, MOJIEKYJA, SJCKTPUUECKHNA 3apsisi, MPOBOIHHKH,
MOJYIPOBOJHUKY, JTUDJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHUE BEIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPHCTAIIINYECKAs
pemérka, CIulaBbl, (pU3MYECKHE BEIUMYMHBI, €AUHUIIBI MU3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COHIIE.

buonorusa: ¢orocunTes, apixanue, Ouocdepa, 3KOCHCTEMA, MUHEpAIbHBIC
yI0OpeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

I'eorpadusa: armocdepa, runpochepa, MHHEpanbl, TOPHbIE IOPOJBI,
10JIE3HbIE UCKOIIaeMbI€, TOIIIUBO, BOJHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATbHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO  OOIIEeTro
oOpa3oBaHUsI JOCTHTAIOTCS B XO0J€ OOYy4YeHUS XUMHH B €IUHCTBE Yy4eOHOU u
BOCIIATATEILHON JIEATEILHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUHCKIMHU
COIMOKYJIBTYPHBIMA ¥ JTyXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSIMH, TPUHSITHIMU B
O0IIecTBE TMpaBWIAMH W HOPMAaMH TMOBEIEHHUS M CIIOCOOCTBYIOT IpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS M COLIMAIM3ALNN 00YJArOIINXCAL.

JIMYHOCTHBIE ~ pe3yJdbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATHCS CHUCTEMOH TO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAIMH U
pacIIpeHne OIbITa AeSITeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpUOTHYECKOTO BOCTIMTAHUSI:

IICHHOCTHOTO OTHOILCHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY
YU HAyYHOMY HACIJICJUI0, TIOHWMMAaHWs 3HAYCHUS XHMHYECKOW HAYKH B IKU3HH
COBPEMEHHOTO OOIIEeCTBa, CMOCOOHOCTU BIANETh JOCTOBEPHOUW WH(MOpMAIME 0
NEPEAOBbIX JIOCTHKCHUSAX W OTKPBITHSX MHPOBOM W OTCUSCTBCHHOW XHMUH,
3aWHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 yCTPOICTBE MUpa U OOIIIECTBA,

2) rPasKAaHCKOT0 BOCIIMTAHUS:

NPEACTABICHUS O COIHUAIBHBIX HOPMax M MpaBWIAX MEXJINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTA B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-HCCIeAOBaTEIbCKOM, TBOPYECKOW W JPYrHX  BHJAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HONW COBMECTHOW JESATEIbHOCTH MPHU



BBITIOJITHCHUM YYEOHBIX, TIO3HABATENBHBIX 3a7ad, BBIMOJTHCHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecce JTOM y4eOHOM JesTeNIbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE TMIOBEJIEHUE U TIOCTYNKA CBOMX TOBapHUIle C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUM MOCTYIKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE U XUMUYECKOM peakiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIONINE
OCHOBY JIJI1 TTOHUMaHUs CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOABI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOJHOM CPEZIOM, O POJIM XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HaBaTeJIbHbIC MOTHUBBI, HAMPABJICHHBIE HA TMOJYYEHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMBIE sl OOBSICHEHUs HAOJIOAAEMbIX NPOLIECCOB U SIBJICHUH,
MO3HAaBaTeNbHOM, MH(OPMAIIMOHHOW W YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOW pPabOThl € Y4YE€OHBIMM TEKCTaMH, CIPaBOYHOM
JUTEPATYPOH, JOCTYMHBIMH TEXHUYECKUMHU CpEACTBaMU HWHGOPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpEC K OOYYEHMI0 W MO3HAHHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMO0Opa30BaHHUIO, TMPOEKTHOM W  HMCCIEeN0BATEIbCKOU
NeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YEHUS B
JlabHEHIIeM;

4) dpopMupoOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAaHHWE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIECHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 3J0pOBBI 00pa3 >KW3HH, OCO3HAHUE MOCIECACTBUI U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJIMMOCTH COOMIOJICHUs] TMpaBui  O€30MaCHOCTA TMpPU  OOpaIllEHUH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peaibHOMN KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

WHTEpEC K MPAKTUIECKOMY M3YUYCHHIO MTPOQPECCUil U Tpyla pa3InyHOTO POJIa,
YBOKECHHUE K TPYIAy W pe3yJbTaraMm TPYJIOBOW NAESITEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHMM 1O XHWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyaIbHON TPAGKTOPUU MPOJOHKEHHUS 00pa30BaHUs C YIETOM JTMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccuoHaaIbHON eITEIPHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATHCS B PO ECCHOHATBLHOM Cpejie;

6) 3K0JI0rHYecKOro BOCIUTAHMS:

AKOJIOTUYECKU 1€J€CO00pa3HOE OTHOIIEHHWE K MPUPOJIE€ KaK HCTOUYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHMUSI, IOHUMAHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro oopasa >KU3HH, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY



bU3MYEeCKOMY ¥ TICUXHYECKOMY 3/I0POBBIO, OCO3HAHWE ICHHOCTU COOJIOJCHUS
npaBui 0€30MACHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4aeMble MPU WU3YYECHUU XUMHUH, IS
pelieHus 3aja4, CBA3aHHBIX C OKPY>KaIoIIed MPUPOAHON CPEIoH, JIJIsl MOBBIIIICHUS
YPOBHSI  9KOJIOTUYECKOW  KYJIbTYPhI, OCO3HAaHWSA TJIOOQIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJEM M MyTEeW HX PEIICHUS MOCPEICTBOM METOJIOB XUMMH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHUKATUBHOM U COIMATILHON MTPaKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATDHI

B cocrtaBe wMmeTranpeaMeTHBIX pPE3yJbTAaTOB BBIACISIOT 3HAYUMbIC IS
dbopMuUpOBaHUSI MHUPOBO33PEHUSI OOIIECHAYYHbIE TMOHATUA (3aKOH, Teopus,
MPUHITUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETax M IMO3BOJISIOT Ha
OCHOBE 3HaHUW W3 ITUX MNPEIMETOB (HOPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU
HAay4YHOW KapTUHE MUpA, U YHUBEpCaJIbHbIE YueOHbIC ACHCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpble oOecrneynBaoT (HOpMUPOBAHHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble jornueckue aeiicTBU:

YMEHHUSI HKCMOJb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHUSI MPU OCBOEHUU
3HAHWI: PacCKpBIBaTh CMBICT XUMHUYECKUX TOHITHH (BBIIENATh MX XapaKTEepPHBIC
MPU3HAKKU, yYCTaHABIIMBATh B3aUMOCBSI3b C APYTUMHU TOHSATUSIMHU), MCIOJIb30BAThH
MOHATHUS JJ1s1 OOBSACHEHUS OT/ICJIbHBIX (PAKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUSI U
KpUTEpUH VISl KJacCU(PUKAIIUU XUMUYECKUX BEIIECTB M XUMHYECKUX pPEaKIIHi,
yCTaHaBJIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMHU H3Y4YECHUS,
CTPOUTH JIOTUUECKUE PaCCYX IEHUS (MHIAYKTUBHBIC, NE€AYKTUBHbBIC, IO AHAJIOTHUH),
JIeJIaTh BBIBOJIBI M 3aKJIFOUYEHUS;

yMEHUE TPUMEHSATH B TMPOIECCE IO3HAHUSA TMOHATHS (MPEIMETHBIE W
METaNnpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIU, UCIIOJIb3YEMBIE B XUMHH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJIEMEHTA), XHUMH4YecKas (opmylia U ypaBHEHUE
XUMHUYECKON peakiy — NP PEIIeHUH y4eOHO-IM03HABATENIbHBIX 3a/a4, ¢ YU4ETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBISATH U XapaKTEPU30BaTh CYIIECCTBCHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB M XUMUYECKUX PEaAKIIH,
BBIABJISITh  OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3yHAEMbBIX MPOLECCAX U SIBICHUSIX.

basoBble ucciaeaoBare/ibCKue 1eiiCTBUA:



YMEHHUE HCIOJIb30BATh IOCTABJICHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHUA, a TakXKe B KauyecTBE OCHOBBI Il (OPMHUPOBAHUS THUIOTE3BI IO
MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY>KIECHUM;

NpUOOpETeHNE OIbITa IO IUIAHUPOBAHUIO, OpPraHU3alMid M MPOBEACHUIO
YUYEHMUYECKUX HKCIIEPUMEHTOB, YMEHHE HaOMI0AaTh 3a XOJIOM MpoIlecca,
CaMOCTOSITENIFHO TIPOTHO3UPOBATh €r0 pe3yibTaT, GOpMyIupoBaTh 00OOIICHHS U
BBIBOJIbI 10 PE3YJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIIATh OTUET
O MpoJieNIaHHOM padoTe.

Pa6ora ¢ undgopmanmeit:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M HHTEPIPETHPOBATH HH(OpPMAIUIO
pa3IMYHBIX BUJIOB U (HOPM MPE/ICTABICHUS, TTOJIYyIaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONyJIApHAsg JUTEparypa XHWMHUYECKOTO COJIEpP)KaHUs, CIPABOYHbBIC
nocobusi, pecypcel MHTepHEeTa), KPUTHYECKH OLIEHUBATh NPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHUE MPUMEHATh Pa3IMYHbIE METOJbl U 3alpOoChl IPU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]]a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONbITA B
0o0JaCTH  MCHOJIb30BaHUS  MH(POPMAMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCMIOJIb30BAHUS PA3TUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMAIBHYIO (JOPMY MpeACTaBIeHUs HHGOPMAITUN U
WUTIOCTPUPOBATh pEIlIaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
apyrumu popmamu rpadvKi 1 UX KOMOMHALUAMY;

YMEHUE UCIOJNb30BaTh W AHAJU3UpPOBaTh B IMpolecce Yy4yeOHOU W
UCCIIEIOBATENBCKON JI€ATETbHOCTH MH(POPMALIUIO O BIMSHUU MPOMBIIIJIEHHOCTH,
CEJIbCKOI0 XO3SAKMCTBA W TPAHCIOPTA HA COCTOSIHUE OKPYXKAIOLIEH IPUPOIHOM
Cpellbl.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUSA:

YMEHHUSl 3a/laBaTh BOINPOCHl (B XOJ€ Auagora W (WIh) AUCKYCCHHM) TIO
cyuiecTBy  oOcykgaemMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  TPEMJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3a1a4H;

YMEHHUS  NPEJCTaBIsATh  MOJIyYeHHbIE  pPe3yJbTaThl  MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JesaTh IPe3eHTalHUIO
pPEe3yAbTAaTOB BBIMOJHEHHUS] XUMHUYECKOTO 3KCHEpPUMEHTa (J1abopaTOpPHOIO OIbITA,
1abopaTopHOI pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOCKTA);

yMEHHsI Y4eOHOTrO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBATENbCKOW  JEATEIbHOCTH  MPU  PEIICHUH
BO3HMKAIOIIMX MPOoOJeM Ha OCHOBE yu€Ta OONIMX MHTEPECOB U COIIACOBAHUS
no3uuui (o0CyXJ1eHusi, 0OMEH MHEHHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS



COBMECTHBIX JEHUCTBUI, ONpPENEIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U JApyrue).

PeryasiTuBHbIe yHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHUE CaMOCTOSITENIbHO ONpPENEeNsATh LETu JeATEIbHOCTH, IJIAHUPOBATh,
OCYUIIECTBJIATh, KOHTPOJIMPOBATH U NMPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BHIOMpaATh Hanbosee 3p(EeKTUBHBIE CIOCOOBI PEHICHUS YI€OHBIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTAaBIATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM AITOPUTM  JICMCTBUM TPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pe3yibTaTa 3asBJICHHOW LW, YMEHHUE
MCIIOJIB30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, Mpe/jlaracMbIe B YCJIIOBUH 3a/JaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHUIO 00A3aTENBHOIO
cCoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (denepanbHO pabouelt mporpamMmoi,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIUMKCS HAy4YHbIE 3HAHHS, YMEHHS M CIOCOOBI
JneucTBul, crnenuduueckue Uil NpeaIMETHOW o0sacTh  «XUMHS», BUJIbI
JEATeIbHOCTH MO  MOJYyYEHUI0O HOBOTO  3HAHUS, €ro HMHTEpHpeTaIuH,
peoOpa3zoBaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOyuenus B 8 kiiacce npemMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOIHAsT U HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO JIEMEHTa B COCIMHEHHUH, MOJIAPHBIN 00BEM,
OKCHUJ], KHUCJIOTa, OCHOBAaHME, COJb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMUMHUYECKasi peakiusi, KiaccupUKalus Ppeakiuid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUUd 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUECKUE PEaKIINH, TeTIIOBOU d(PeKT peakiumu,
AIpO aToOMa, DJIEKTPOHHBIM CJIOW aToMa, aTOMHAas OpOWTalb, paaNycC
aToMa, XUMHUYECKasl CBsI3b, MOJIAPHASsI U HEMOJIsIpHAsi KOBAJEHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBas J0JiA BEIIECTBa
(IpolLiIeHTHAsl KOHILIEHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MPUMEHSIThH 3TH MOHATHUS MPU ONMUCAHUM BEIIECTB U UX MPEBPaICHUN;

e HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JUIsI COCTaBjeHUS (opmy
BEILECTB U YPABHEHUIN XUMUUYECKUX PEaKLIUi;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENIEHb OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCANMHEHUSX,



MPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAUHEHUHU 10
dbopmynam, BHUJ XUMUYECKOW CBA3M (KOBaJCHTHAsT M HOHHAasA) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBatek cMbica llepuommueckoro 3akona JI. M. Mennaeneena:
JEMOHCTPUPOBATh TMOHMMAHUE TMEPHOJNYECKON 3aBUCHMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mosioxkeHusi B llepumoanueckoit cucreme,
3aKOHOB COXPAHEHMUSI MacChl BEHIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YYE€HUS, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TalOauMuHyto Qopmy Ilepuoanyeckon
CUCTEMbl XHMMHYECKHX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobdounas noarpynna (b-rpynma)», mansie u
OOJIbIIINE TIEPUOMBI, COOTHOCUTH OOO3HAYECHUS, KOTOpPHIE HMMEIOTCS B
tabnuue «llepuoguueckas cucrema xumudeckux osnemeHtoB /[l U.
MeHneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsif siipa, OOIIee YUCIIO IEKTPOHOB
U pacrpeiesiCHUE UX MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(ULIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHMCIy W COCTaBy YYAacCTBYIOIIMX B PEaKIUU
BEIIECTB, M0 TEIIOBOMY D (DEKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XWMUYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOYKHOCTHM TMPOTEKAaHUS XHUMHUYECKHX TMpPEBpAIICHUN B
pPa3JIMYHbBIX YCIOBHSIX;

BBIUUCIISITh  OTHOCHUTEJIBHYIO MOJIEKYJAPHYHO M MOJISIPHYIO  MACChI
BEIIIECTB, MAaCCOBYIO0 JOJIIO XHUMHUYECKOTO »JJieMeHTa 1o ¢dopmyie
COEMHEHUS, MACCOBYIO JIOJIIO BEILECTBA B PACTBOPE, NPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKIINU;

MPUMEHSITh OCHOBHBIE ONEPAllMU MBICIUTEIBHON JIEITEIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 000OIIEeHHE, CHUCTeMATH3allNio, KiacCU(UKaIINIO,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3EU — JIJI1 M3y4YEHHUs CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAHUS — HaONIOZICHUE, W3MEPEHHE, MOJCIUPOBAHUE, SKCICPUMEHT
(peaJibHBI 1 MBICIICHHBIN );

CJIEIOBaTh  MpAaBWIaM  IIOJIb30BAaHUS  XUMHYECKOM  TOCYIOU U
7ab0opaTOpHbIM  000pY/IOBaHMEM, a TakKe IMpaBwiIaM oOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH TIO BBIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB IO MOJTYYCHUIO U COOUPAHHIO



ra3oo0pa3HbIX BEIIECTB (BOAOPOJAa U KHUCIOPOJA), MPUTOTOBICHHIO
pacTBOPOB C ONPEAECITEHHON MACCOBOM JOJIEM PAaCTBOPEHHOIO BEUIECTBA,
IJJAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHUE  DKCIEPUMEHTBHI  IIO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MOMOUIBIO UHIUKATOPOB
(;makmyc, heHondTaICHH, METHIIOPAHXK U APYTHE).

K xoHIiry o0yuenusi B 9 kiaacce mpeaMETHBIE PE3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHU:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSITHI: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIICHb
OKHCIICHUSI, XUMUYECKasi pPEeaKiusi, XUMUYECKasi CBA3b, TEIIOBOU A(PeKT
peakuuu, MOJIb, MOJSIPHBIA  O0BEM,  PacTBOpP,  BIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, A3JIEKTPOIUTUYECKAS NHCCOLMAIMSA, PEAKIMUM HOHHOTO
oOMeHa, KaTaJu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTHUMble U
HEOOpaTUMBbIE pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHHE M  BOCCTAaHOBJICHHE,
aloTponusi, aMm(pOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTAIMYecKas pemeTka, KOppo3usi METaJlIoB,
CIUIAaBbl, CKOpPOCTh XUMHYECKOW peaklHH, MNpPeAesIbHO TOMyCTUMAas
koHueHTpanus [IJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUUYECKUX TOHSITHH W
MPUMEHSITh 3TH MOHITHUS NPU ONTUCAHUM BEIIECTB U UX MPEBPAICHU;
UCIIOJIb30BAaTh XMMUYECKYI0O CHUMBOJMKY JUIsI COCTaBJieHHUS (popmyl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3JIUMYHOTO COCTABA, IPUHAIIEKHOCTH BEHIECTB K
ONpeAeNéHHOMY KJAacCy COEIMHEHHH 1o (opmyiaM, BUA XUMUYECKOH
CBA3M (KOBaJEHTHas, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpeabl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbich Ilepunomamueckoro 3akona JI. M. MenngeneeBa u
JEMOHCTPUPOBATh €ro TIOHMMaHWE: OIKChIBaTh M XapaKTEPU30BaTh
tabnmmunyio (opmy Ileprogndeckoil CHCTEMBbI XUMHUYECKUX DJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas moArpymnma (A-Tpynma)» U «moOouyHas
noarpynna (b-rpynmna)», manbsie W OOJbIIME TMEPHUOJbI, COOTHOCHUTH
0003HauYeHUsl, KOTOpbIE MMEIOTCA B MEPUOJUYECKONW Tabiuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHMHYECKUX
3JIEMEHTOB (COCTaB M 3apsij siApa, oOIIee YHCIO AIEKTPOHOB U



pacnpeneieHue WX 10 DJJIGKTPOHHBIM CJIOSM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB 3JIEMEHTOB U MX COCAMHEHUN B
npenesiax MallbIX MEePUOIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHTHI, HEOPTAaHUUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy U COCTaBY YYacTBYIOIIMX B peakluu
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTEMEeHEW OKUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEHU(PUUECKUE XUMUYECKUE
CBOMCTBAa MPOCTBIX W CJIOXKHBIX BEIECTB, MOATBEPXKIAs OIMUCAHUE
IpUMEpPaMH MOJICKYJIIPHBIX W HOHHBIX ypPaBHEHUH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTAaBJISITh YPaBHEHUS DJCKTPOJUTUYECKONW  JUCCONMAIMKM  KHCJIOT,
HIeJI0Yei U CoJie, MOJHBIE U COKpPANIEHHbIC YPAaBHEHUS PEAKIIU HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlMil, TOATBEPKAAOIIMX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEACTBOM COCTABJICHHUS JICKTPOHHOTO OajlaHCca dTUX PEaKInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TPOTEKAHUS XUMHUYECKHX TIPEBPAIICHUNH B Pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYI0O M  MOJIIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO0 JIOJII0O XHMHUYECKOTO »JJieMeHTa 1o ¢dopmye
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON peaKIny;

coOMofaTh  MpaBWwia  TOJB30BAHUS ~ XMMHYECKOM  MOCYI0M u
Ja00paToOpHBIM  O0OpYJIOBAaHMEM, a TakK)Ke TMpaBWia OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TIOJYYEHHIO M COOWpaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PAcloO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uoaua-, kKapOonar-, docdar-, cunmkar-, cyiabdar-, THUAPOKCHI-HOHBI,
KaTHOHbI aMMOHHUSI U MOHBI M3yYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaxX HEOPTaHUUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIlMN MBICIUTEILHON NEATEIbHOCTH — aHAU3
U CHUHTE3, CpaBHEHHE, 0000lIeHHe, CHUCTeMaTU3allii0, BbISBIICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€M — /I M3y4YEHUs] CBOMCTB BEILIECTB U
XUMUYECKUX PEaKIfii, €CTECTBEHHO-HAYYHbIE METO/bI MO3HAHUS —



HaOJIOICHNE, U3MEpPEHNE, MOICITMPOBAHNE, IKCTICPUMEHT (peabHbIA 1
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