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MNOSACHUTEJIBHAS 3AIIMCKA

[IporpamMa 1o XMMHHM Ha YPOBHE OCHOBHOTO oOuiero oOpa3oBaHus
COCTaBJeHa Ha OCHOBE TpeOOBaHUM K pe3yJjbTaraM OCBOEHHS OCHOBHOM
o0Opa3oBaTebHON MporpaMMbl OCHOBHOTO 00111ero 0o0pa3oBaHusl, Mpe/ICTaBIeHHBIX
B ®I'OC OOO, a Trakxke Ha ocHOBe (enepasbHON pabouei nporpamMmal
BOCITUTAHHUA W ¢ y4€TOM KOHLEINLMWH NPernoaaBanus yueOHoro npeamera « XuMHus»
B 00paszoBaresbHBIX opranu3auusx Poccuiickoit Menepaiui.

[IporpamMma 1mo XuMMM Ha€T NpENCTABICHHE O LeJsX, OOLIel crpaTeruu
00y4eHus, BOCIHMTaHMUS U Pa3BUTHA OOYYaAIOIIMXCS CPEACTBAMH y4eGHOro
npeamMeTa, yCTaHaBJIMBaeT o0s13aTesbHOe IIpeAMETHOE cozepxKaHue,
npeycMaTpuBaeT pacrpejie/ieHHe €ro Mo KjiaccaM M CTPYKTYPHUpPOBAaHHE 110
pasfesnaM W TeMaM IIpOrpaMMbl [0 XUMHUH, OMNpeNeNseT KOJIUYECTBEHHbIE WU
KayeCTBEHHbIE XapaKTEePUCTUKHU cozepKaHus, PEKOMEH1yEMYIO
MOC/IEIOBATEIBHOCTE  M3YYCHHMST XMMHM C  y4&TOM  MEXKIPEAMETHBIX U
BHYTPUIIDEAMETHBIX ~ CBSI3€H, JIOTMKM  y4eOHOro mpouecca, BO3PACTHBIX
0coOeHHOCTEH  O0ydarolMXcs, OmNpelesseT BO3MOXKHOCTH IpeaMeTa  Juis
peain3auny TpeOOBaHMH K pe3y/bTaTaM OCBOCHHS OCHOBHOW 06pa3oBaTelbHOIA
MpOrpamMMbl Ha YpPOBHE OCHOBHOro 00Liero oopazoBaHus, a Takke TpeGOBaHUI K
pesysibTaTaM 00y4YeHHs XMMHUHU Ha yPOBHE LieJel H3ydeHUs MPeaMeTa i OCHOBHbIX
BUJIOB y4eOHO-N103HABATENbHON IESTENBHOCTH OOYYAIOLIErocs Mo OCBOSHHIO
y4e0HOTr0 coJiepKaHusl.

3HaHHE XWUMHH CIYXHT OCHOBOM s (OpMHpOBaHMS MHPOBO33PEHHUS
00y4arouerocs, ero MpeACTaBIeHA! O MAaTepPUAIBHOM eIHHCTBE MHpa, BaXXHYIO
polb UrparoT (hOpMUpyeMble XUMHEH MNpeaCcTaBIeHUS O B3aHMMOIIPEBPALICHUIX
DHEPrUM M 00 JBOJIOLMHM BEIIECTB B IPUPOZE, O MyTAX PELICHHS [J06aTbHbIX
Mpo0jieM YCTOHYMBOIO pa3BUTHs 4YeJOBeuecTBa — ChIPbEBOM, JHEPreTHUECKOH,
MUIIEBOH 1 IKOJIOrH4eCKOM 6e30MacHOCTH, MpobIieM 31paBoOXpaHeHH s,

M3yuenune xumuu:

CIIOCOOCTBYET — peaylM3allid  BO3MOXKHOCTEH  JuIs CaMOpa3BUTUSI U
(bopMHUpOBaHUsl KYJIBTYpBI TMYHOCTH, €& ob1iel 1 (GyHKIHMOHAIBHOM rPaMOTHOCTH;

BHOCUT BKJaJl B (OPMHUPOBAHHE MBILLICHUS. H TBOPYECKMX CIOCOGHOCTEN
00y4alolmMXCsl, HAaBBIKOB MX  CaMOCTOSTEIBLHOI y4eOHOH  JesATeNIbHOCTH,
OKCIICPUMCHTAJIbHBIX M UCCIICJJOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B
[TOBCE/IHEBHOMN XKU3HH, TaK U B NPODECCHOHANBHOM JIeSTe/IbHOCTH;

3HAKOMHT CO CICHHU(DUKOH HAyYHOrO MBILIICHUS, 3aKIANbiBAeT OCHOBI
HEIOCTHOrO B3IMJIsI1a HA €AMHCTBO MPUPOJBI U YeJIOBEKA, SIBISETCS OTBETCTBEHHLIM
JTaroM B (OPMHUPOBAHHH €CTECTBEHHO--HAYIHOM I'PaMOTHOCTH O0y4aroIINXCs;



criocob¢cTByeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOILEHUS K €CTeCTBEHHO-
-Hay4YHbIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOIMYECKOE
o0Opa3oBaHue 00y4JaroOIUXCs.

JlaHHble HampaBlIeHUs B OOy4YEHMHM XUMHM OOecreuuBaroTCs crielu(UKou
colepkaHusi  y4eOHOro  mpeaMeTa, KOTOPbIM  SBISETCS  MeJarornyecku
aJlalTUPOBAHHBIM OTpakeHHeM 0a30BOM HAayKH XUMHHU Ha OINpeeEHHOM dTare eé
pa3BUTHS.

Kypc xumuu Ha yposHe OCHOBHOro o6uiero o0pa3oBaHus OPHEHTHPOBAH Ha
OCBOEHHE OOYyYalOLIUMHUCS CHUCTEeMbl MEpPBOHAYANbHBIX IMOHATHM XUMHUHU, OCHOB
HEOPraHWYEeCKOW XUMMUU M  HEKOTOPBIX OTHECJIBHBIX 3HAYUMBIX [OHSTHIM
OPraHUYE€CKON XUMHUH.

CrpykTypa cojepKaHUsl MPOrpaMMbl [0 XMMHHM C(HOPMHPOBAHA Ha OCHOBE
CUCTEMHOro moaxoja K e€ usydeHuro. CoaepkaHue CKIaAbIBAETCS U3 CUCTEMBI
ITOHATUHA O XUMHUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI ITOHSTHH O XUMUYECKOMH
peakunu. OOe 5TM CHUCTEeMBl CTPYKTYPHO OpPraHM30BaHBl 110 MIPUHLIMUITY
[TOCJIEI0BATEIbHOTO PAa3BUTHSl 3HAHUI Ha OCHOBE TEOPETHUYECKHX IPe/CTaBIeHH
pPa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O yY€HHUsI KaK OCHOBBI BCETO €CTECTBO3ZHAHMUS,

— Ilepuonnueckoro 3akona Jl. M. Menzeneesa kak 0CHOBHOTO 3aKOHA XUMMUHK:;

— YYEHHUS O CTPOEHHH aTOMa U XUMHUYECKOH CBS3HU;

— TMpPEICTaBI€HUH 00 JIEKTPOJIUTHYECKON AMCCOLMALIMK  BELIeCTB B
pacTBopax.

Teopernyeckue 3HaHMS paccMaTpUBAIOTCS HA  OCHOBE OMITUPUYECKH
ITOJTYYCHHBIX U OCMBICJIEHHBIX (PaKTOB, Pa3BHUBAIOTCS MOCIEI0BATENLHO OT OHOIO
YPOBHS K JpyroMy, BBINOJHAS (YHKIUK OOBSICHEHUS U IIPOTHO3UPOBAHUS
CBOKMCTB, CTPOEHMs U BO3MOXXHOCTEW MPAKTUYECKOTO NPUMEHEHHUS U I10JyYEeHUsI
M3y4YaeMBbIX BEIIIECTB.

OcBoeHMe mporpaMMbl 10  XUMHH CIIOCOOCTBYeT  (HhOPMHUPOBAHUIO
MPE/ICTABICHUS O XMMHUUYECKON COCTABJISAIOIIEH HAyYHOHW KapTUHEI MHpa B JIOTHKE
¢ CHCTEMHONW MNpUPOABI, I[EHHOCTHOIO OTHOILEHHS K Hay4YHOMY 3HaHUIO U
METONaM IMO3HAaHUS B Hayke. M3yueHue XUMHH MPOMUCXOAUT C MPUBJICYEHUEM
3HAHWHM M3 paHee M3Yy4YEeHHbIX Y4eOHBIX IPeJIMEeTOB: «OkpyXaowuii  Mup»,
«buonorus. 5-7 knacce» u «Dusnka. 7 Kaacc.

[Ipy wW3y4yeHHH XUMHH NIPOMCXOAUT bopmMHUpOBaHHe 3HAHWI OCHOB
XUMHYECKOH HAyKH Kak 00JIaCTH COBPEMEHHOI0 €CTeCTBO3HAHMUS, MPAKTUYECKON
ACATC/ILHOCTH 4€JIOBEKAa M KaK OJIHOrO M3 KOMIIOHEHTOB MHUPOBOIi KYJIbTYPBI.
3azaua yyeOHOro IpeaMeTa COCTOUT B (OPMHUPOBAHUM CHUCTEMBI XMMHUYECKUX
3HAHUW — Ba)KHEHIIMX (aKTOB, NOHATHUI, 3aKOHOB U TEOPETHYECKUX MOJIOKEHUH,
JOCTYIHBIX 00O0OINEHUH MHPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B



NpUOOIIEHUH K HAyYHbIM METOJaM II03HAHMUs MpPU HM3YYEHUH BEILUECTB U
XUMUYECKUX peakluid, B (OPMUPOBAHUM U Pa3BUTHUH MO3HABATE/IbLHBIX YMEHUN W
UX TpUMEHEHUH B Y4eOHO-IIO3HABATENbHOH M y4eOHO-HCCIIeI0BaTEeIbCKOM
JIesITeIbHOCTH, OCBOEHUHU IpaBuil Oe30macHOro oOpallleHHs ¢ BEIIeCTBaMU B
ITOBCEIHEBHOM KU3HMU.

[Tpy u3ydyeHUr XMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Ba)kKHOE
3HauUeHHe NpUoOpenr Takue Leiu, Kak:

— QopmHpoBaHHe HHTEIUIEKTYaJIbHO pPa3BUTON JIMYHOCTH, TOTOBOH K
caM00OpPa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSTEILHOMY MPUHSTHIO peIIeHMH,
CIIOCOOHOM aanTUPOBAThCS K OBICTPO MEHSIOLIMMCS YCIOBHSIM KU3HMU;

— HampaBJIEHHOCTb ~ OOydeHHss Ha  CHCTeMaTH4ecKoe MNpuoOlIeHune
00y4aroluXcss K CaMOCTOATEILHON I103HABAaTebHOW JESITe/bHOCTH, Hay4YHbIM
MEeTOoJlaM MO3HaHUs, (OPMUPYIOUIMM MOTHBALIMIO M Pa3sBUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieyeHre yClIOBUH, COCOOCTBYIOIMX PUOOPETEHHIO 00YUAIOIUMHCS]
OMbITa Pa3sHOOOpa3HOH AEATEIbHOCTH, IMO3HAHMS M CAMOIIO3HAHHUS, KIIFOUEBBIX
HaBbBIKOB (K/IIOYEBBIX KOMIIETEHIMH), UMEIOLIMX YHUBEPCAIbHOE 3HAYEHHE IS
Pa3IMYHBIX BUJOB IESITEIBHOCTH;

— ¢opmupoBaHne oOwmed (YHKUHOHANBHON M €CTeCTBEHHO-HAYYHOI
'PAMOTHOCTH, B TOM UYHCJE€ YMEHUH OOBSCHITL M OLEHUBATH SBJICHUS
OKPYIKAIOLIETO MHpA, MCNOJIb3Ysl 3HAHWUS M ONbIT, MOJNYYCHHBbIE MPU H3y4YeHUMU
XUMHH, NPUMEHATb WX I[IPU PELIEHUH MpoOJEM B I[IOBCEIHEBHONW KU3HU U
TPYOBOM IEATEIbHOCTH;

— dopmHpoBaHue y OOYHalOIIMXCS TyMaHMCTHUYECKHX —OTHOLUEHMUIA,
MTOHUMaHUS UEHHOCTH XHMHYECKMX 3HaHUU [UIs BBIPAOOTKHM 3KOJIOTHYECKH
11e1eco00pa3sHOro moBefieHHss B OBITY M TPYJAOBOH JESTENLHOCTH B LEJSIX
COXpaHEHHs CBOCTO 3710POBbsI ¥ OKPYIKaroLIei MPUPOIHON Cpebl;

~ Pa3sBUTHE MOTHMBALMM K OOYYCHHIO, CIOCOOHOCTEH K CaMOKOHTPONIIO M
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOEHMs OOIIEUETOBEYECKMX LIEHHOCTE,
FOTOBHOCTH K OCO3HAaHHOMY BBIOODY NMpO(UIS U HANpPaBIeHHOCTH AajbHEHIIero
o0y4eHwusl.

OO6uiee 4MCIO 4YacoB, OTBEAEHHBIX IS M3YYEHHS XUMHH Ha YpOBHe
OCHOBHOTro0 0obuiero odpaszoBanus, cocrasisieT 136 4acos: B 8 kiiacce — 68 4acos (2
Haca B Hezel1ro), B 9 kiacce — 68 uacos (2 yaca B HeJel0).



COAEP)KAHUE OBYYEHUSA

8 KIIACC

[lepBoHaya/ibHbIe XUMHYECKHE MOHSATHUS

IIpeamer xumuu. Ponb XxuMuKM B XKU3HM 4yejloBeKa. XMMHUSl B CUCTEME Hayk.
Tena u BemectBa. Dusnueckue CBOMCTBA BELIECTB. ArperatHoe COCTOSHUE
BeulecTB. [loHsTHe 0 Merojgax MO3HAHUS B XUMHUU. UUCTBHIE BelllecTBa U CMECH.
Crnioco0sI pa3neneHust cMecei.

ATOMBI U MOJEKyJbl. XuUMHYECKUe 3JieMeHTbl. CHMBOJBI XHMHYECKHX
551eMeHTOB. [IpoCThIe U CII0KHBIE BEIEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.,

Xumunyeckass ¢opmysna. BaleHTHOCTh aTOMOB XHMMMYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBa cocTaBa BewlecTB. OTHOCHUTENLHAs aTOMHas —Macca.
OTtHocuTenbHas MosieKysipHas mMacca. MaccoBast 011 XUMHUYECKOro 3JeMEHTa B
CO€JIMHEHHH.

KonnuectBo BemectBa. Mosib. MonsipHast macca. BzaumMocBsizb KoJiMuecTsa,
Macchl M 4YMCIa CTPYKTYPHBIX €IMHMIl BellecTBa. Pacuérsl no dopmyaam
XMMHYECKUX COEIMHEHHUH,

DuU3NYECKHE U XUMUYECKUE SABIEHUS. XUMUUECKas peakius U e NpU3HaKH.
3aKOH COXpaHEeHMsl MacChl BellecTB. XHUMMUecKHe ypaBHeHus. Knaccndukarms
XMMHMYECKHUX peakUui (COeJMHEH s, Pa3JIOXKEHHUs], 3aMeLEeH s, OOMeHa).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO ¢ XMMHMYECKOH IOCYI0#, NpaBuIaMH paboThl B J1abopaTopun H
nmpuémMamu oOpalleHus ¢ 1abopaTopHbIM 000PYAOBAHHEM, U3yYEHHE U ONUCAHUE
(M3MYECKHX CBOHCTB 00pa3lloB HEOPraHMYECKMX BEIUECTB, HaOJIOIeHUe
(pusnueckuxX (IIaBleHME BOCKA, TasHHME JIbJa, PACTUpaHHe caxapa B CTYIIKE,
KWUIEHHWE M KOH/EHCALMsl BOJBbI) U XUMHUYECKUX (FOpeHHe CBeYH, NPOKaTUBAHNE
MEJHOH IMPOBOJIOKH, B3aUMOJIEHCTBHE MeJa ¢ KMCIIOTOM ) SIBICHHH, HAGIIOIeHHe
ONMHMCAaHHE MPU3HAKOB MNPOTEKaHUS XMMHYECKMX pPeaklui (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHMCIOTBI C XJIOPHIOM Gapusi, pasliokeHHe FUIPOKCHIA
menu (1) mpu HarpeBaHuu, B3aMMOJGHCTBHUE JKeJle3a ¢ PACTBOPOM COJIH MEMH (1),
H3yueHHE CTOCOOOB pasjielieHus CMecell: ¢ MOMOLIBIO MarHuTa, (GUIBTPOBAHHE,
BbINIApUBAHUE, TUCTUILIALMS, XpOMATOrpadus, NpoBeeHHe OYUCTKU MOBAPEHHOI
CONM,  HAaONIOJCHWE W  ONHMCAHME  pe3ylbTaTOB  IPOBENEHHS  OMbITA,

WIUTIOCTPUPYIOIIETO  3aKOH COXPaHEHHs MacChl, CO3J@aHHE MOJeNel MOJeKy
(IIapoCTepIKHEBBIX).

Baskuneiimue npeacraBuTe d HEOPraHHYECKUX BELIECTB

Bosnyx — cmeck razos. Cocras Bosayxa. Kuciopon — snement u pocToe
BemecTso. Haxoxzenne kuciopona B npupose, GU3HYECKHE M XUMHUUYECKHe
cBoicTBa (peakuuu ropenus). Oxcumbl. [lpumeneHue kucsnopoaa. CrnocoOsbl



MOJy4yeHUs Kuciaopoia B JjabopaTopuum W IpombluuieHHOCTH. Kpyrosopor
Kucsopoaa B npupoje. O30H — auI0TponHas MoAUpUKalKs KUCI0poa.

TennoBoil 3ddeKkT XUMUYECKON peakUuu, TEePMOXUMHUYECKHE YpaBHEHWS,
9K30- M DJHJAOTEPMHUYECKHE peaklUUH. TOIUIMBO: yrojb W MeETaH. 3arpsi3HEeHHe
BO3/yXa, YCHUJIEHHE MMapHUKOBOro 3 dekra, pazpyluieHue 030HOBOrO CJIOS.

Bonopoa — ossnemeHt M npocrtoe BewiecTtBo. Haxoxnenue Bojaopona B
npupone, QuaMueckMe U XUMMUYECKHME CBOWCTBa, TMpPUMEHEHHE, CIOCOObI
nosydeHusi. Kucinorsl U coiu.

MounsipHbIi 00BEM razoB. PacuéTel 10 XUMUUECKUM YPaBHEHHSIM.

Dusuyeckne cBoicTBa BoAbl. Boma kak pactBoputens. PacTBOpsI.
HacelleHHble M HEHACBIILEHHBIE PacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas noss BelecTsa B pacTBope. XUMUUYECKHe CBOWCTBA BObl. OCHOBAHMS.
Posib pacTBOPOB B NMpHUpOJE U B KU3HH 4eloBeka. KpyroBopoT Bobl B pHpOJE.
3arpsi3HeHHe NPUPOAHBIX BoA. OXpaHa U OYUCTKA IIPUPOIHEBIX BOI.

Knaccudpukauus neopranmueckux coepnneHui. Oxcunbl. Knaccudukanys
OKCHJIOB:  cosleoOpasyromye  (OCHOBHBIE,  KHUCIIOTHbIE, am(OTepHble) W
Hecosieobpasytome. Homenknatypa oxcumoB. @PusnMyeckue U XUMUUYECKHE
cBOMCTBa OKCUIOB. [TonyueHue oKCUI0B.

OcHoBanust. Knaccudukauus OCHOBaHMIA: IUENOYM M HEpacTBOPHMBbIE
ocHoBaHus. HomeHnkiatypa ocHoBaHuH. Dusnyeckue M XUMUYECKHE CBOMCTBA
ocHoBaHuH. [TosryyeHue ocHOBaHMIA.

Kucnorel. Knaccudukanus xucnor. Homenknarypa kucnor. @usndeckue u
XUMHYECKHE CBOMCTBa KHUCIOT. Psin aktuBHOcTM MetaymmoB H. H. Bekerosa.
[lony4yeHue KUCIIOT.

Comu. HomeHknatypa coneii. @usnyeckue ¥ XUMUYECKHe CBOMCTBA COJeil.
[lonyuyenue conei.

['eneT4eckas cBs3b MKy KIaCCaMH HEOPraHUUECKUX COeIMHEHHIL,

Xumuyeckuil IKcnepumenm:

Ka4eCTBEHHOE ONpE/IeNICHHEe COJCPIKAHUS KUCIIOPOa B BO3/yXe, MOJyueHHue,
coOupaHue, pacrno3HaBaHHe M HU3y4eHHEe CBOWCTB KHCIOpPOAa, HAGMIOeHHe
B3aUMOJCHUCTBUS BELIECTB C KHUCJIOPOJAOM W YCIIOBUS BO3HUKHOBEHHUS W
NpeKpalleHuss ropeHus (moXkapa), O3HAaKOMIEeHHe ¢ 06pa3suaMHM OKCHIOB W
ONMCAHHME WX CBOMCTB, IIOJy4YeHHE, COOMpaHHe, paclo3HaBaHWE W H3ydeHHe
CBOHCTB BOJOpOJa (rOpeHHe), B3aUMOJCHCTBHE BOJOPOJA C OKCHAOM MeIH (1)
(BO3MOMKHO MCIIOJIb30BaHUE BHMJIEOMATEPHATIOB), HAGIIONEHHE OOPA3LOB BELIECTB
KOJIM4YeCTBOM 1 MOJIb, HCClEI0BaHHE OCOGEHHOCTEH pAacTBOPEHHS BELIECTB C
Pa3IM4HONH  PACTBOPUMOCTBIO, MPUTOTOBIEHHE PACTBOPOB C onpenenEHHON
MaccoBOM T0JIEH pacTBOPEHHOIO BEILECTBA, B3aUMOMAECHCTBHE BOIbl C METAIAMHU
(HaTpueM M KajbLueM) (BO3MOXHO  HCIIOJIb30BaHUE BHJIEOMATEpHUAJIOB),



uccjenoBaHue 00pa3lloB  HEOPraHMYECKHUX BEIIECTB pPa3jIMUHBIX  KJIacCOB,
HaOJIIOACHHE U3MEHEHUs! OKPAaCKU MHAMKATOPOB B PACTBOPAX KUCIIOT M LIEJIOYEH,
u3ydyeHue B3auMojencTBus okcuna meau (II) ¢ pacTtBopoMm cepHOM KHCIIOTEHI,
KUCIIOT ¢ MeTa/UlaMu, peakUui HeWTpaau3alMM, I0JIyYeHHUE HEepacTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OIHOIO MeTajjla APYrMM M3 pacTBOpa COJIH, pelleHHe
DKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMe «BakHellnue Kiaccbl HEOPraHHYECKHX
COCIUHEHUI».

[leppoanueckuit 3akon u Ilepuoauyeckass cucreMa XHMHYECKHX
s1emenToB JI. W. MenageneeBa. CrpoeHue atomoB. XHMHYecKasi CBf3b.
OKHCIHTEIbHO-BOCCTAHOBHTE/IbHbIE PeaKIHH

[lepBble MONBITKU KIACCUPUKALNWK XHUMHYECKHX JJIEMEHTOB. [loHsTHE O
rpynmax CXOAHBIX 3JIEMEHTOB (LUEJIOYHBIE U IHEJ0YHO3EMENIBHBIE METalbl,
raJIoreHbl, HHEPTHBIE I'a3bl). DIEMEHThI, KOTOpPble 00pa3yloT aM(pOTEPHbIE OKCHU IbI
U TUIPOKCHUIBL.

ITepronuyeckuii 3akon. Ilepuoaudeckas cucremMa XUMHUYECKHMX 31€MEHTOB J1,
M. Menneneesa.  KopoTkomepuomHass ©  JJIMHHOIEPHOHAs (hopMbI
[Teproanyeckoil cuctemMbl XxumMuueckux snementos JI. 1. Menneneena. ITepuopi
W rpynnbl. PU3HYECKUH CMBICT [OPSJKOBOIO HOMEpAa, HOMEPOB MepHoaa M
IpYyIIIbI JIEMEHTA.

Ctpoetne atomos. CoctaB aTOMHbIX siziep. M30Tomnbl. DNeKTPOHbI. Crpoenue
DJCKTPOHHBIX ~ 000704YeK aroMoB MepBelX 20 XUMHUECKHMX  3JIEMEHTOB
[MTepuonnyeckoit cuctempr JI. M. MeHzneneesa. XapakTepHCTHKA XHMHUYECKOTO
DJICMEHTa 110 ero noJioxkenuro B [lepuoauueckoii cucreme J. M. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XMMHUECKUX 3JIEMEHTOB,
METaJJIMYECKUX U HEMETAJUINYECKUX CBOMCTB I10 IPYIIaM U MepHO/IaM.

3uavenue [leproauueckoro 3akona u [lepuoauueckoil cucTeMbl XMMUYECKHX
2ICMEHTOB VISl pasBUTHA HayKM U npaktuku. JI. M. Mennenees — yuéHblii u
Ipak1aHHUH.

Xumuueckas cBs3b. KoBaneHtHas (monspHas w HETIOJIsIpHAasi) CBSI3b.

JICKTPOOTPULIATEILHOCTh XUMUUECKUX 3JIeMeHTOB. MloHHas CBS3b.

Crenenp  okuciieHus.  OKHUCIMTENBHO--BOCCTAHOBUTENbHBIE peaKkinui.
Ilpouecch! okucaenus 1 BocctaHoBneHUs. OKUCIUTENN H BOCCTAHOBUTE/MH.

Xumuueckuit ykcnepumenm:

M3yyeHHe O0OpasloB BELIECTB METANIOB M HEMEeTA/IOB, B3aHMOICHCTBHE
TMIPOKCHAA LHMHKA C pacTBOpAaMU KHCJIOT W LIeNOYe, MpOBeleHHe OIBITOB,
WIUTIOCTPUPYIOLIMX  NIPUMEPBl  OKMCJIUTENIbHO-BOCCTAHOBUTEBHBIX — peaKiuii
(ropeHue, peaKkL|u pa3iokKeHHsl, COeJMHEHNUS).

Mestcnpeomemmnoie ceazu



Peanuzauus MexnpeIMeTHbIX CBsA3€d MpU H3yueHMM XUMHUM B 8 Kiacce
OCYLIECTBISIETCS 4epe3 HCIOJIb30BaHWE KaK OOLIMX ecTeCTBEHHO--HayYHbBIX
MOHSITUH, TaK U MOHATUH, SIBJSIOLIMXCS CUCTEMHBIMH JIsi OTAEIBHBIX MPEAMETOB
€CTeCTBEHHO--Hay4YHOI0 LIUKJIA.

OO1iue ecTeCTBEHHO--Hay4YHble IIOHATHUS: HAyYHBIH (axT, rumnoresa, TEOpHs,
3aKOH, aHallu3, CHHTEe3, KIacCU(pUKaLus, [epUOJAUYHOCTb, HaAOIIOACHHE,
3KCIIEPUMEHT, MOJISTMPOBaHUE, U3MEPEHUE, MOJIE/Ib, SIBJICHHE.

dusuka: matepus, aToM, 3JIEKTPOH, IMPOTOH, HEWTPOH, HOH, HYKIIH]I,
M30TOMNbI, PAJUOAKTUBHOCTb, MOJIEKYJa, JEKTPUUECKUN 3apsill, BELIECTBO, TeJO,
00bEM, arperaTHOe COCTOSIHME BellecTBa, a3, GU3nyecKue BeNYMHBI, €IMHUIIbI
U3MEPEHHUs, KOCMOC, MJIaHeThl, 3BE3/1bl, CoHILe.

buonorust: porocunTes, nbixanue, Ouochepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbIE [OPOJIbI,
I10JIE3HbIE HCKOMaeMble, TOIIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BelecTBo 1 XUMHYecKas peaKiusi

[Tepronurueckuii 3akon. Ilepuonnueckas cucteMa XUMUYECKUX 3J1EMEHTOB /1.
M. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB IE€PBBIX TPEX TMEpPHOJIOB, KalHs, KalbLUUs M HUX
COC/IMHEHUH B COOTBETCTBUM C IIOJOKEHHEM 3JIEMEHTOB B Ilepuoauueckoil
CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BewlecTBa: BU/bl XUMHYECKOH CBsA3M. THIIBI KPUCTATMYECKUX
PelIETOK, 3aBUCUMOCTb CBOWCTB BELUIECTBA OT THIA KPUCTALIMYECKON PELIETKH U
BUa XUMUYECKON CBSI3H.

Knaccudukanus ¥ HOMEHK/IATypa HEOPraHMYECKHX BeIIeCTB. XMMHYECKHUe
CBOMCTBA BCILECTB, OTHOCAIIMXCS K pPA3NMYHBIM KJIACCAM HEOPraHMYecKHX
COCJIMHEHMH, FEHETUYECKasl CBSI3b HEOPIaHUYECKUX BELIECTB.

Knaccuukaius XuMu4ecKuX peakiuit 1o pasiMyHbIM IPU3HAKAM (110 4HCITy
W COCTaBY Y4YaCTBYIOLIMX B pPEaKlUHMH BELIECTB, 1O TEIIOBOMY 3(hdeKTy, 10
M3MEHEHMIO CTeIIeHEeH OKHCIICHHS XMMHYECKHMX JJIEMEHTOB, 110 0OPaTUMOCTH, MO
YJacCTHIO KaTallu3aTopa). DK30- ¥ SHAOTEPMUUECKHE PEaKliH, TEPMOXHUMUUECKUE
YPaBHEHHSL.

[MonsTie o ckopoctn xumuueckoi peaxunn. [lonsTue o6 0GpaTHMbIX W
HeoOpaTHMBIX XUMUYECKUX peakuusX. [IoHATHEe O roMOreHHBIX H reTepOreHHbIX
peaxuusax. [lonartue o karanuse. [lonstue o xumuueckom pasHosecuu. dakropbl,
BIIMAIOIME HA CKOPOCTb XHMHUYECKOM peakUuud M [0J0KEHHE XUMUUYECKOro
paBHOBeCHS.

OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIC  PEaKLMK,  SIeKTPOHHBI  GaaHc
OKHCJIMTEJIbHO-BOCCTAHOBUTEIBHOM  peakLuu. CocraBienue  ypaBHeHMi



OKMCJIUTEJIbHO--BOCCTAHOBUTEJIBHBIX ~ pEaKUM C  HCMOJb30BaHMEM  METOJ1a
3JIEKTPOHHOTO OasaHca.

Teopus 271eKTPOIIMTUUECKON TUCCOLUUALIMN. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTnoHbl, aHHOHBI. MexaHu3M AHUCCOLMALIMK BEUIECTB C pa3jUYHBIMU BHIaMU
XUMUUecKoi cBs3u. Crenenp auccounauuu. CUilbHbIE U cllabble 3JeKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YclloBUSl IPOTEKaHUS peaklinii HOHHOro oOMeHa,
MOJHBIE W COKpall€HHble MOHHBIE YypaBHEHHUs peakuuil. CBOMCTBa KHCIIOT,
OCHOBaHMM M COJIeH B CBET€ IMPEACTABICHUM 00 3JIeKTPOJTUTHUECKOM
auccouuranyu. KauecrBeHHble peakliMy Ha MOHBL. [ToHSTHE O rHapoIH3e COeH.

Xumuyeckuil IKCnepumeHm:

O3HaKOMJIEHHE C MOJEISAMHM KPUCTANIMUECKHUX PEIIETOK HEOpPraHHYeCKUX
BEIIECTB — METAJJIOB U HeMeTa/lloB (rpadura W anmasa), CJI0XKHBIX BEILECTB
(XJI0OpU/a HaTpUs), UCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOH peakuuu
OT BO3ACUCTBHS Pa3IUyHBIX (AKTOPOB, MCCIIEOBAHUE DIEKTPOIPOBOIHOCTH
pacTBOPOB BEILECTB, Ipoliecca IUCCOLMALMH KHCJIOT, Llejloyeil U coJieit
(BO3MOXKHO ~ MCTOJIb30BaHME  BHUJEO  MaTepUalioB), [POBEJAECHHE  OIMbITOB,
WUTIOCTPUPYIOIIMX — NPU3HAKW  IPOTEKaHUs  peakluuii  HMOHHOro  oOMeHa
(oOpazoBanme ocajaka, BblielleHHe ras3a, oO0pa3oBaHMe BOXbI), OIBITOB,
WITIOCTPUPYIOLIMX — NPUMEPBI  OKMCIIUTENIbHO-BOCCTAHOBHUTENBHBIX  peaKIUil
(ropeHHe, peakUuu pasjioKeHHs, COSMHEHHs), PacCllO3HABAHUE HEOPraHUYeCKHX
BEIIECTB C  IOMOINBIO  KAYECTBEHHBIX PpEAaKUUH Ha HOHbBL, pelleHHe
9KCIIEPUMEHTAIIBHBIX 3a7a4.

Hemeranbl u ux coequHenus

OOwast  xapaktepucTuka ranoreHoB. OCOGEHHOCTM CTPOEHHsS AaTOMOB,
XapaKTepHble cTerneHn okucieHus. CTpoeHue W GU3MYECKHe CBOWCTBA MPOCTHIX
BEIIECTB  —  TaJloreHoB. XHMMH4YeCKMe CBOHCTBA Ha  [MpuUMepe  XJopa
(B3aMMOJICHCTBHE C MeTajllaMH, HeMeTajllaMH, Lienoyamu). XJI0pOBOAOPOL.
ConsiHas KMCJIOTa, XMMMUYECKME CBOMCTBa, MOJyueHHe, NMpuMeHeHHe. JleicTBHe
XJI0pa W XJIOpOBOAOPOZA Ha OpraHu3M 4YejioBeKa. BaxHeiiuwe XJI0puabl U HX
HaX0>XJIeHHEe B MIPUPOJIE.

Obmast xapakrepuctrka sneMeHToB VIA-rpynmsl. Oco6eHHOCTH CTpOeHHs
aTOMOB, XapaKTepHbIe CTeleHU OKHUCIeHus. CTpoeHue W (usMuecKkue cBoiicTBa
IMPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHBIE MOAU(GUKALIUYM KHCIIOPO/Ia
u cepel. XHUMHYeCKHe CBOHCTBA cepbl. CepoBOIOpOJ, CTpoeHHe, (GU3NUYECKHE W
XuMH4eckre cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KHCIOTHBIX OKCHIIOB.
Cepuas  xkucnota, ¢u3Myeckue M XMMHUYECKHe cBoifcTBa (o0ImMe  Kak
[IPEACTABUTENIS Kj1acca KUCIOT M creuuduueckue). XUMHUUECKME peakLnH,
JIe)KalMe B OCHOBE MPOMBIIIJIEHHOTO Crocoba MoJy4YeHUs CepHOH KHUCIOTI.
Ilpumenenne cepHoit kucsoTel. COM CePHOI KUCIOTHI, Ka4ecTBeHHAs peakius Ha



cynbar-uoH. HaxoxneHue cepel U €€ coeluHEHHUN B MpUpoae. XHUMHUECKOE
3arpsi3HEHHE OKPYKAlOLIEH Ccpellbl COeAUHEHUSIMU Cepbl (KHUCJIOTHBIE JIOXK]IH,
3arpsi3HEHHE BO3/yXa U BOAOEMOB), CIIOCOOB! €ro MnpeoTBpallleHHUs.

OOwas xapakTepucTUKa 37eMEeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTENEHU OKUCIIEHUs. A30T, paclpoCTpaHeHHUe B MPUPOJIE,
Gusnueckne u xuMuueckue coiictea. Kpyrosopor azora B npupojae. AMMHUaK, ero
Gusnueckre 1 XMMHUYECKHe CBOWCTBA, MosyueHue U npumeHenne. Colu aMMOHMS,
UX (U3MUYECKHe U XMMUYEeCKHe CBOWCTBA, NpuMeHeHre. KayecTBeHHas peakiys Ha
MOHBI aMMOHHs. A30THasi KUCJIOTa, €€ IoJyueHHe, (U3UYEeCKHe U XUMHYECKHE
CBOHcTBa (0oOlMe Kak MpeAcTaBUTENs Kjacca KUCIOT U crenuduieckue).
Vcrnonb3oBaHMe HUTPATOB M COJlell aMMOHHS B  KadyecTBe MHUHEpPaJIbHbIX
yao6peHuil. XuMHuueckoe 3arpsisHeHHe OKPYIKarollel cpelbl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXIH, 3arps3HEHME BO3JIyXa, IOUYBBl M BOIOEMOB). Docdop,
aJuloTpoIHble MoauduKkauuu (ocdopa, (usMueckre U XUMHUYECKUE CBOMCTBA.
Oxcun dpocdopa (V) u hochophas kuciiora, husndeckue U XMMHYECKHe CBOMCTBA,
noiyueHue. McnonbzoBanne GpochaToB B KauecTBe MUHEPAIbHBIX y100pEHHIA.

OOruasi xapakrepuctuka 3j1eMeHTOB [VA-rpynnbl. OcoGeHHOCTH CTPOeHHS
aTOMOB,  XapaKTepHble  CTENEHH  OKHMCJIeHMA.  YIJIepoJ,  a/ulOTPOIHbIE
MOIM(UKALMH, pPACIpPOCTpaHEHHe B MpUpoje, (GU3MYECKHEe M XUMHYECKHe
cBoicTBa. Ancopbuus. Kpyrosopor yrnepona B npupose. Okcuabl yriepoaa, ux
(busMveckMe M XUMMUECKME CBOMCTBA, [EHCTBUE Ha JKMBbIe OPraHH3MBI,
MoJly4eHHe W IPUMEHEHHEe. DKOJIOIMYeCKHe NpoOJieMbl, CBA3aHHBIE C OKCHIOM
yriepona (IV), rumoresa rn0o6anbHOro IOTEIJICHHs KJIMMAaTra, MNapHUKOBBIiL
3G deKT. YronpHas KMCIOTa U e€ CONM, UX (U3NYEeCKHe U XUMHUYeCKHue CBOMCTBA,
nojgyyeHue U InpumeHenue. KadecTBeHHas peakumsi Ha KapOOHAT-HOHBI.
Vcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIIEHHOCTH U CEJbLCKOM
X03s1CTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKMX BELIECTBAX KaK O COeAMHEHUSX
yriiepoaa (MeTaH, 3TaH, THJIeH, aleTHIIeH, ITAHOJ, [JIMLIEPHH, YKCYCHAs KMCJI0Ta).
IpupoaHpie  HCTOYHHMKK  YrIEBOAOPOAOB (Yrojib, MPUPOAHBIA ra3, HedTs),
POAYKTbl UX IepepaboTku (O€H3MH), MX pPOJb B ObITY M MNPOMBILUICHHOCTH.
[lonsite 0 GuoNOTMUECKH BaXKHBIX BEIIECTBAX: XKHUPAX, O€NKAX, YIIIEBOIAX — U MX
poiM B KM3HM 4eloBeka. MarepuanbHOoe €IMHCTBO  OpPraHMYecKUX |
HEOPraHUYECKUX COeIMHEHMH.

Kpemuuii, ero ¢usuueckne M XuMH4YecKHe CBOMCTBa, MOIyueHHE W
npumeHenue. CoeluHeHus KpeMHHUs B mpupoge. OOuue mnpexncrasieHus o0
okcune kpemuus (IV) m kpemuueBoii kucnore. CHIMKATBI, WX HMCIIONb30BAHME B
ObITY, B IPOMBILIEHHOCTH. BaxkHellue CTpouTeNbHbIE MaTepUalbl: Kepamuka,



CTEKJIO, LIEeMEHT, O0eTOH, xene300eToH. [Ipobnembr Ge30macHOro HCIOJIL30BAHUS
CTPOUTEJIBHBIX MATEPUAJIOB B MOBCEHEBHOM KU3HU.

Xumuueckuil Ikcnepumenm:

U3y4deHHe 00pa3lloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJITHOM KUCIIOTHI,
[IPOBEJIEHHE KAYECTBEHHBIX PEaKLMH Ha XJOPUA-HOHBI U HAOJIIOACHHUE MPU3HAKOB
UX TPOTEKaHHUs, OMNbIThl, OTpaxkarolue ¢GU3MYECKHMe U XHMHUYECKHE CBOMCTBA
raJloreHOB U HX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BaHME BHJICOMATEPHAIIOB),
O3HaKomJieHWe ¢ oOpa3uaMy XJIOPUJIOB (raJloreHHI0B), O3HAKOMJIEHHE C
obpasuamu  ceppl U e€  COeAMHEHUSIMU  (BO3MOXKHO  MCIIOJIB30BAHUE
BHJIEOMaTepHalIoB), HabOeHHne rpolecca o0yriauBaHus caxapa Mo AeHCTBUEM
KOHLIEHTPUPOBAHHONW  CEPHOM  KHUCJIOTBI, H3Y4YEHHUE XHMUYECKMX CBOMCTB
pa3baBieHHON CEPHOM KUCIIOTHI, TPOBE/IEHHE KaYeCTBEHHOM peakiny Ha cy/bgar-
MOH W HaOJIOfeHWe NpU3HAaKa e€ NMPOTEeKaHWs, O3HAKOMIIEHHE C (HM3MUECKUMHU
CBOMCTBaMM a3oTa, ¢ochopa M UX COEAMHEHUU (BO3MOXKHO HCIOJIb30BAHUE
BH/leOMaTepUaoB), oOpasuaMy a30THEIX U (OCHOPHBIX ynoOpeHHit, monydeHue,
coOupaHue, pacro3HaBaHWE M M3yYeHHe CBOWCTB aMMHAaKa, MpOBELeHHeE
KaueCTBEHHbIX peakKLHUi HAa MOH aMMOHHUS U (ocdaT-HOH U H3yueHHE TPU3HAKOB
UX MPOTEKaHUs, B3aUMOIEHCTBHE KOHLEHTPUPOBAHHON a30THOM KUCIOThI ¢ MEJIbIO
(BO3MOYXKHO HCII0JIb30BaHHUE BUJIEOMATEPUAJIOB), U3YUEeHUE Mojesiel
KPUCTAJNIMYECKUX PElIETOK anMasa, TIpaduta, QyiiepeHa, O3HAKOMIEHHUE C
IPOLECCOM  aICOPOLIMK  PACTBOPEHHBIX BEILECTB aKTHBMPOBAHHBIM yriéM U
YCTPOHCTBOM MPOTHBOIa3a, NOJIy4eHue, coOupaHue, pacrio3HaBaHHE U U3y4YeHUe
CBOHCTB YIIIEKMCJIOTO rasa, MpOBEAEHHE KaueCTBEHHBIX peakLuil Ha KapOoHaT u
CWIMKAT-UOHbl W HW3Y4YEHHWE IIPU3HAKOB HUX INPOTEKAHWUs, O3HAKOMJICHHE C
MPOAYKUMEH CHIIMKATHOM [POMBILUIEHHOCTH, pPEIICHHE OJKCIePUMEHTANbHBIX
3a/1a4 110 TeMe «BakHelIre HeMeTauIbl U UX COeIUHEHUS.

MeTaJIbl H HX COeAHHEHUS

OO01as xapakTepucTHKa XMMHUYECKHUX 3JIEMEHTOB — METaJJIOB Ha OCHOBAHHH
X rnonoxkeHus B llepuomuueckoli cucTeMe XUMHUYECKHUX DJIEMEHTOB . W.
Menzeneesa u crpoenust aromoB. CTpoeHue MeTasioB. MeTtajidyeckas CBS3b M
MeTalInyecKas  KpUCTauIM4eckass — pewérka.  DIeKTPOXUMHUECKMH  psi
HanpspKeHUH MeTtaiioB. dusnueckue U XMMHUUYECKHe cBOHCTBa Metaios, OBliue
CII0cO0bl  nosyueHus MeTamwioB. [loHsTHe 0 Koppo3uu METaJlJIOB, OCHOBHbIE
CIIOCOOBl 3alIUTBl UX OT Koppo3ud. CriaBbl (CTaub, YyT'yH, JIOPIFOMHHHA,
OpoH3a) ¥ UX NPUMEeHEeHHE B ObITY ¥ IPOMBIIUIEHHOCTH.

[I{enoyHble MeTanIbl: nosoxeHue B IlepHOIHUYECKON cHCTEMe XUMHUYECKHMX
saemenToB [I. M. MenneneeBa, cTpoeHHE MX aTOMOB, HAXOXKICHHE B MpUpoe.
dusuyecKkre U XMMHUUYECKHUEe CBOWCTBA (Ha Ipumepe HaTpus U Kanus). OKCUapl U



'MAPOKCUJBI HaTpuss M Kanus. [lpumMeHeHWe I111eIOYHBIX METaloB W HX
COCIMHEHUH.

[llenouHO3eMeNbHBIE METAJJIBI MarHuid ¥ KaJblUM: IOJIOKEHHE B
[Tepuoauueckoit cucreme xumuueckux snementoB [I. M. Menneneesa, crpoenue
X aTOMOB, HaXOXJeHHe B Ipupoje. Pusnueckue 1 XUuMUYECKUE CBOMCTBA MarHus
M KaublMs. Baxuelinne coeauHeHHMs Kaiblusi (OKCHUI, THUIPOKCHI, COJIH).
JKécTkocTh BOJIBI M crTOCOOBI €€ yCTpaHEHHSs.

AnroMUHUN: nonoxxenue B [leproanueckoii cucTeMe XUMUYECKHUX DJIEMEHTOB
JI. V1. MenpneneeBa, crpoeHue atoma, HaxoxkJIeHue B npupojae. dusuueckue u
XUMHYECKHE CBOMCTBA alMOMUHUA. AM(OTEpHble CBOWCTBA OKCH/IA U THAPOKCH/IA
AJIFOMUHUSL.

Kenezo: nonoxenue B [lepuonuueckoit cucreMe XUMUYECKHUX JIEMEHTOB /],
M. MenneneeBa, cTpoeHHe aToMma, HaxXoXieHHe B mnpupone. Pusnuueckue U
XHMHUYECKUe CBOMCTBA xkele3a. OKCUIbL, THAPOKCUABI U coitu keesa (I1) u xeneza
(IIT), ux cocras, cBOWCTBA U MOJIyYEHHE.

Xumuueckuit Ikcnepumerm:

O3HaKOMJIEHHe ¢ o0paslaMd MeTalloB U CIUIaBOB, MX (PU3HUECKUMH
CBOWMCTBAMHM,  H3y4YEeHHE  pe3yJbTaTOB  KOPPO3HUM  METAIOB  (BO3MOYKHO
MCTIOIb30BaHWE BHMJEOMATEpPHAIOB), OCOOEHHOCTEH B3aUMOIEHCTBUS OKCHMIA
KaJlbliMsl M HAaTpusi C BOJOW (BO3MOXKHO MCIOJIb30BAHME BHIEOMAaTEpUAIIOB),
MCCJIeI0OBAHUE CBOMCTB KECTKOM BOJIbI, IpOLIECCa FOPEHUs Kenle3a B KUCIOpOJIe
(BOSMOXHO  HMCIIOJIb30BaHHWE  BHICOMATEPUANIOB),  MPU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHbIX pEaKUMH Ha WOHbI: MarHus, KajblLHs, aJlOMUHUA, LIMHKA, Kele3a
(II) u xenesa (III), menn (II), HabmoneHUe U onucaHue MPOLECCOB OKpalluBaHUs
TUIAMEHW HMOHAMH HaTpHsl, Kalusd U KadblUus (BO3MOXHO MCIOJIB30BaHUE
BU/ICOMATEPHAJIOB), UCCIIE0BAaHHE aM(OTEPHBIX CBOWCTB TMIPOKCHIA aTIOMUHUS
U TMJPOKCHA LIMHKA, PELIEHHe dKCIIEpUMEHTANIBHBIX 3a/1a4 10 TeMe «Bajkueimne
METAJIBl U UX COEUHECHUS.

XHUMHS H OKpYJKaloLasi cpeaa

BemtectBa M Marepuanbl B MOBCEIHEBHOM JKM3HM 4YeloBeka. BezomacHoe
MCIIOJIb30BAHUE BEIIECTB M XMMHYECKUX peakuui B ObiTy. [Tepsas momous mpu
XUMHYECKHUX 0)KOraX U OTPaBIIEHHSIX.

XUMHMYECKOE 3arps3HeHHe OKpykarolleil cpeabl (mpejespHas JOIyCTUMAaS

KOHLEHTpauus BelecTs, aaiee — [1JIK). Posib XumMuu B pereHun sxonoruueckux
1pooJiem.

Xumuueckuit IKcnepumenm:

M3yueHHe 00pasloB MaTepuanoB (CTEKIO, CIJIaBhl METaslIoB, MOJIUMEPHBIE
MaTepuallbl).

Mesicnpeomemnusoie céasu



Peanuzauus MexnpeaMeTHBIX CBSI3eM MpU M3yUYeHUM XUMHH B 9 Kiacce
OCYLIECTBJISIETCSl 4epe3 MCIIOJIb30BaHME KaK OOLIMX eCTeCTBEHHO-HAY4YHBIX
MOHATHH, TaK U MOHATUH, SBJISIFOLIMXCS CUCTEMHBIMH /ISl OTIEJIbHBIX MMPEJIMETOB
CCTeCTBEHHO--HAYYHOTO IUKJIA.

OO1ue ecrecTBEeHHO-HAy4YHBIE MOHSTHS: HAay4yHbIH (akT, THIIOTE3a, 3aKOH,
TEOpUs, aHajlu3, CUHTe3, KilaccuUKalus, TMEePUOJUUYHOCTb, HaOIIOAEHHE,
SKCIIEPUMEHT, MOJEIMPOBAHUE, H3MEpEeHHe, MOJeNb, SIBJICHHEe, MapHUKOBbIH
3QPeKT, TEXHOJIOTHUS, MAaTePHATBI.

Dusuka: MaTepHs, aToM, O3JIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIH],
M30TOIbI, PaJMOAKTUBHOCTb, MOJIEKY/a, JJIEKTPUYECKUH 3apsil, IPOBOJHMKH,
[1OJIYIPOBOJHUKH, JUIEKTPUKHU, (DOTOIIEMEHT, BENIECTBO, TeEJIO, O0BEM,
arperaTHoe COCTOSIHUE BELIECTBA, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIIMYECKas
peléTKa, CrjaBbl, (U3NUYECKUE BEIUYMHBI, €AMHHULbBI H3MEPEHHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE31161, COJTHIIE.

buosnorus: ¢orocunres, neixanue, Guocdepa, 3KOCHCTEMA, MMHEpAJbHbIE
y/100peHUs1, MUKPO3JIEMEHThI, MAKPOJIEMEHThI, ITUTATE/IbHbIE BEILECTRA.

l'eorpadus: armoctepa, ruapocdepa, MHUHEpalbl, TOPHbIE MOPOBI,
[10JIE3HbIE HCKOIAaeMble, TOIIMBO, BOJHBIE PECYPCHI.



NJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

JIMHHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHMSI IPOrpamMMbl OCHOBHOIO 0OLIEro
00pa30BaHMsI JOCTUTAIOTCS B Xo0J€ OOy4YeHHMs XMMHHM B €IMHCTBE Y4eOHOH U
BOCITUTATEJILHON €SI TeIbHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUNCKUMHU
COLIMOKYJIbTYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH, IPUHATBIMU B
obliecTBe MpaBUJIaMH W HOPMaMHM IMOBEAEHUs U CIOCOOCTBYIOT IpolieccaMm
CaMOITO3HAHMS, CAMOPA3BUTHS M COLIMAIM3ALIMM O0y4aroIUXCsl.

JluyHOCTHBIE  pe3ysbTaThl  OTPaXarOT  TOTOBHOCTh  O0yYarOLIUXCS
PYKOBOJCTBOBATbCS ~ CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OpHUEHTallUk WU
paclliMpeHue OIbITa 1esITeJIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOro BOCIUTAHHUSA:

LIEHHOCTHOI'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HayyHOMY HacJeIuI0, [OHMMAaHMUSA 3HA4YeHUsl XHMHUUECKOW HAayKH B JKU3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BjaAeTh JOCTOBEPHOM HHpoOpMaluei o
MEPEeIOBbIX JOCTUXKEHUSIX U OTKPBITUSX MHPOBOM M OTEYECTBEHHOW XHUMMH,
3aUHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00 YCTPONCTBE MUpPa U O0IIECTBA;

2) rpa’KaaHCKOro BOCIIUTAHHS:

NPEACTaBIEHUSI O COLMAIbHBIX HOpPMax M MpaBWIaX MEXKIHYHOCTHBIX
OTHOILIEHUNA B KOJUIEKTHMBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH,  y4eOHO-MCCIeOBAaTENbCKOM, TBOPUECKOW M APYrMX  BHAAX
JIeSITEJIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH COBMECTHOH HesTeNbHOCTH IIpH
BBINIOJIHEHUU Y4eOHbIX, [103HaBaTeJIbHBIX 3a/]ay, BBIMNOJHEHMM XUMHUUYECKUX
DKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX ITPOEKTOB, CTPEMJIEHHS K B3aMMOITIOHUMAHUIO
¥ B3aMMOIIOMOIIM B Ipollecce HTOW yuyeOHOM J1esTebHOCTH, T'OTOBHOCTH
OLIEHHBAaTh CBOE [IOBEJEHME M [IOCTYNIKM CBOMX TOBapHUIled ¢ [O3ULKK
HPaBCTBEHHBIX U MPABOBBIX HOPM € y4ETOM OCO3HAHMUS MOCIEACTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHUS:

MHMPOBO33PCHYECKHE TPEJICTABICHNS O BEILECTBE M XUMHUYECKOW peakinH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKH M COCTaBISIOILKE
OCHOBY /IS MOHMUMAaHHUS CYUIHOCTH HAay4YHOH KapTUHBI MUpa, MpeAcCTaBleHus 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTUS IPUPOMABI, B3aMMOCBS3SX YEJIOBEKa C
MPUPOJHOM CPEIOid, O POJIM XUMHHU B ITO3HAHUH ITHX 3aKOHOMEPHOCTEN!;

[I03HABATEJIbHbIC MOTHBBI, HAlIPABJIEHHbIE HA MOJyYeHHE HOBBIX 3HAHUU [0
XMMHH, HEOOXOIMMbIe N/ OOBACHEHUs HaOIIOMAEMBIX MPOLECCOB M SIBJCHMIA,
IO3HABATENIbHOW, WH()OPMALIMOHHON W UMTATEJIBbCKOM KyJIbTYPhl, B TOM YHCJIE
HaBBIKOB ~CaMOCTOSITEJIbHOH pabOoThl ¢  y4eOHBIMH TEKCTAMH, CHPABOYHOI



JIUTEPATypOH, JOCTYNHBIMM TEXHUYECKMMHU CpPEICTBAMU HUH(OPMAIMOHHbIX
TEeXHOJIOTHH;

HHTEepec K OOY4YeHUIO M [103HAHHUIO, JIIOOO3HATEIBHOCTh, TFOTOBHOCTh U
CIIOCOOHOCTH K €aMOO00Opa3oBaHUIO, TPOEKTHOM M UCCIeN0BaTEeIbCKOM
JeSITeJIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HAIMpaBl€HHOCTH U YPOBHSI OOydeHHs B
JlajibHen1IeM;

4) popMHupoOBaHHA KYJIbTYPbI 310POBbA:

OCO3HAHMWE LIEHHOCTH JKWU3HU, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY
3JI0POBBIO, YCTAHOBKM Ha 30pPOBBIA 00pa3 >XKHU3HHM, OCO3HAHHWE IOCIEACTBUHI U
HEeTNpUsITHE BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs alKoroisi, HAPKOTUKOB, KypeHHUsl),
HeOOXOIUMOCTH COOJIIOJIEHUs TMpaBUil 0OE30MacHOCTH MNpu  oOpalleHUH ¢
XUMHUYECKHUMU BEIECTBAMU B OBITY U peaIbHON KU3HU;

S) TpyAOBOro BOCIIUTAHHSA:

MHTEpeC K IMPaKTUUECKOMY M3yUYEHHIO NMpodeccuil U Tpyaa pa3lIuyHoro poja,
yBaK€HHWE K TpPyAy M pe3yjbTaraMm TPYJAOBOH [eATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHUS IMPEIAMETHBIX 3HAaHUW 10 XUMHH, OCO3HaHHBIH BbIOOD
MHIMBUAYAJIbHOM TPAEKTOPUHU MPOAOJKEHUSI 00pa30oBaHus ¢ YY4ETOM JTUUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMMH, OOLIECTBEHHbBIX UHTEPECOB U MOTPEOHOCTEH,
YCIELIHON NPO(PECCHOHANIBLHON AeSTEIBHOCTH U Pa3BUTHSI HEOOXOUMbIX YMEHHUHH,
FOTOBHOCTh aallTUPOBATHCS B MPOPECCUOHANIBHOM Cpe/ie;

6) 3K0JI0rHYEeCKOro BOCIIUTAHHUS

SKOJIOTMYECKH LEJIECO00Pa3sHOe OTHOUIEHUE K IPUPOJE KaK MCTOUHHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CyLIeCTBOBaHUS, IOHUMaHKUE LIEHHOCTH 30POBOI0 M
OesomacHoro o0pasa JKH3HM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(U3NYECKOMY M TNCHUXMYECKOMY 30POBBIO, OCO3HAHME LIEHHOCTH COOJIIO/ICHMUS
[pasuil 0€30MacHOro MoBeAeHHs Npy paboTe ¢ BELECTBAMHE, a TAKIKE B CUTYaLMsX,
YIPOXKAIOLIUX 3J0POBBIO U KU3HH JIIOJIEH;

CIIOCOOHOCTH NPUMEHSITh 3HAHUS, IOJIydaeMble MPU M3YUYEHMH XUMHH, JUIS
pelleHus 3a/1a4, CBSA3aHHBIX C OKPYIXKAIOLLEH PUPOJIHON CPEIOH, /ISl MTOBBILLICHHUS
YPOBHSI  OKOJIOIHYECKOW  KyJbTYpbl, OCO3HAaHMs  IJ1I00AJILHOrO  Xapakrepa
YKOJIOTHYECKUX TMpOOJIEM M IMyTeH MX peLIeHHs MOCPEJCTBOM METOM0B XHMUH,
9KOJIOTMYECKOI0 MBILIJIEHUS, YMEHHUsI PYKOBOJICTBOBATLCS UM B [TO3HABATEILHOM,
KOMMYHHUKATHBHOM U COLMAJIbHON MPaKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocTtaBe MerampeaMeTHBIX pe3yJNbTATOB BBIISNSIOT 3HAYUMBIE JUIS
(DOPMHPOBAaHUS MHPOBO33peHHS OOIIEHAy4YHble MOHATHS (3aKOH, TEopus,
MPUHLMI, THIOTe3a, (aKT, CUCTeMa, NPOLEcC, SKCIIEPUMENT U JIPyToe.), KOTOpbIe
MCIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUeOHBIX IMpeaMeTax W IMO3BOJISIOT Ha
OCHOBE 3HAHWH M3 ITHUX NpPEeAMETOB (OPMHPOBATH NPEICTABICHHE O LENOCTHOM



Hay4yHOW KapTUHE MHpa, U YHUBEpCaJlbHble YueOHble NEeHCTBUS ([103HABATENILHBIE,
KOMMYHHMKAaTHBHbBIE, DPEryJsTHBHbIE), KOTOpble oOecneunBaroT (opMHUpOBaHHUE
FOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJIEHUIO Y4eOHOMH
JIeSITeJIbHOCTH.

[lo3HaBaTe/ibHbIE YHUBepcaJIbHbIe yueOHbIe 1eficTBHSA

ba3oBblie Jlornyeckue aeicTBHUA:

YMEHHUS HCIMOJIb30BATh MPUEMBI JIOTMUYECKOrO MBbILUUIEHUS TP OCBOEHHH
3HaHUH: pacKpbIBaThb CMbICA XMMMUYECKHUX TMOHATHH (BBIAENATH UX XapaKTepHble
NpU3HAKKU, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTMMHU MOHSTHUSIMHU), UCIIOJIB30BaAThH
MOHSATUSI 1J1sI OOBSICHEHHUSI OT/IEJBHBIX ()AKTOB M SIBJICHHM, BEIOMPAaTh OCHOBAHHUS U
KpUTEpUU ISl KiacCU(pUKALMM XUMHUYECKHUX BeIIeCTB U XUMHYECKHX peakluy,
yCTaHaBJIMBAaTh MPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIy OOBEKTaMH H3yuyeHWUs,
CTPOUTH JIOTUYECKHUE pacCyXKJIeHUs (MHAYKTUBHbBIC, IeyKTUBHbBIE, 110 aHAJOTHH),
JleJ1aTh BBIBOJBI U 3aKJIFOUSHHUS

YMEHHE IPUMEHATh B IPOLECCE IIO3HAHMS IOHATUS (IpeIMETHBIE |
MEeTaIpeAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJICIIH, UCITOIb3yEMBIE B XUMUH,
11peo0pa3oBEIBATE IIMPOKO MPUMEHSEMbIE B XMMUH MOJICNIbHBIE MTPEICTABIEHUS —
XAUMHYECKMH 3HAK (CUMBOJ D3JIEMEHTA), XUMHYecKas (opMmylia U ypaBHEHHE
XUMHUUYECKOW peaKUMHu — MpHU pelleHUH Y4eOHO-1103HaBaTe/bHbIX 3a/1a4, ¢ y4&TOM
DTHX MOJICJbHBIX TMPEACTaBIEHUN BbIABJIATL U XapaKTepHU30BaTh CYLIECTBEHHLIE
[IPU3HAKK M3Y4aeMbIX OOBEKTOB — XUMHUYECKMX BEILECTB U XUMHYECKUX peakliuii,
BbISBJIATL  OOLLME  3aKOHOMEPHOCTH, IPUYUHHO-CJIEJCTBEHHblE CBSI3U U
IIPOTUBOPEYUS B U3y4aeMbIX MPOLIECCaX U SBIEHUSIX.

ba3oBble ncclieqoBaTeIbCKHE 1eHCTBUA:

YMEHHE HCIOIB30BATh IOCTABJIEHHBIE BONPOCHI B Ka4yeCTBE HHCTPYMEHTa
[I03HAHHUsS, @ TaKXKe B KayeCcTBE OCHOBBI ISl (HOPMHUPOBAHHUS TI'MIIOTE3BI [0
NPOBEPKE MPAaBUIIBHOCTH BbICKA3bIBAEMBIX CYKICHMIA,

npuoOpeTeHHe OIbITa IO IUIAHUPOBAHMIO, OPraHM3alMU U [IPOBEAEHUIO
YUYCHMYECKMX OIKCIEepPHMEHTOB, YMEHHEe HaOoJaTh 3a XOJOM  [poLEcca,
CaMOCTOSITeJIBHO MPOTHO3UPOBAThL €r0 Pe3ysbTaT, GOpPMYTHUPOBATH 00OOILEHUS U
BbIBOJIbI 10 pe3yJibTaTaM MPOBEAEHHOIO OIbITA, HCCIIEAOBAHUS, COCTABIATh OTYET
0 MpoJieJIaHHOM padorTe.

Pabora ¢ nndopmaumeii:

yMeHUE BbIOMpATh, aHAIM3MPOBATH U HHTEPIIPETUPOBATH UH(pOpMaLIHIO
PasMYHBIX BUAOB U (OPM IPEICTABIEHUS, TIOJy4aeMyIO U3 pa3sHbIX UCTOYHHKOB
(Hay4qHO-MOMYJIsipHAs  JIATEpaTypa XHUMHYECKOTO COJepKaHHUs, CIIpaBOYHEBIE
nmocodbusi, pecypcel MHTepHeTa), KPUTHYECKH OLIEHHBATH IIPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO HMH(POPMAIIHIO;



YMEHHUE MPUMEHSTh pa3/IMYHbIe METOJbl U 3alpPOChl MPHU IMOUCKE U OTOOpE
HHOpPMAllUKM M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX MJIs BBITOJHEHHUS
y4eOHbIX U [03HaBaTeJIbHbIX 3a7a4 ONpeAeEéHHOr0 TUIa, IpUoOpeTeHne OrbITa B
o0sacT  MCMOJIb30BaHUS HUH(POPMALUOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIa/IEHUE KYJbTYPOH aKTUBHOI'O UCIIOJIB30BAHUS PA3IMUHbBIX ITOMCKOBBIX CUCTEM,
CaMOCTOSITENIBHO BbIOMpPATh ONTUMAJIBHYIO (GOpMY Ipe/cTaBiIeHus UHGOpMaIHK |
WJIIOCTPUPOBATh peLIaeMble 3aJa4d HECJIOXKHBIMU CXEMaMH, Juarpammamu,
JApyruMu popmamu rpaduky U uX KOMOUHALUSIMM;

YMEHHE HCIOJb30BaTh M  aHAIM3UPOBaTh B Mpolecce yuyeOHOM U
HCCJIEI0BATENIBCKON 1€ATeIbHOCTH MH(MOPMALMIO O BJAUSHUH TPOMbIILICHHOCTH,
CCJILCKOTO XO3SMCTBAa M TPAHCIIOPTA HAa COCTOSIHME OKpYXKarolled MPUPOJAHON
Cpe.bl.

KoMmyHHKkaTHBHBIE YyHHBepcaibHbIe y4eOHbIe 1efiCTBHS:

YMEHHUsl 3ajaBaTh BOIPOCHl (B Xoxe auanora u (WiaM) AWCKYCCHH) IIO
CyllecTBy  00OCyxmaemMol  Tembl, (QOPMYyJIMpOBAaTH  CBOW  MPEIIOKEHHUS
OTHOCHUTEJIbHO BBIIIOJIHEHHUSI IPEIJIOKEHHOM 3a/1a4u;

YMEHHUS  NpPEACTAaBIATh  IOJYYEHHblE  pe3ysbTaThl  [103HABATEIbHOM
JACSATCIBHOCTH B YCTHBIX M IHUCBMEHHBIX TEKCTaxX; JeNaTh IPe3eHTalHIO
pe3yJIbTaTOB BBIMOJHEHUSI XUMUYECKOI0 3KCIepUMeHTa (1a00opaTOPHOIO OIbITa,
11ab0paTOpHON paboTEI [0 UCCIIEJOBAHMIO CBOUCTB BELIECTB, y4eOHOro IPOeKTa);

YMEHHsI y4eOHOro COTPYIHHYECTBA CO CBEPCTHUKAMM B COBMECTHOM
[103HABaTeJIbHOW W HKCCJIENOBATENIbCKOM  JIEATENBHOCTH  [PU  pelleHHH
BO3HHKAIOMIMX MpoOsieM Ha OCHOBE yuéra OOLIMX HHTEPECOB M COIIACOBAHMS
no3uuuii (00CyxaeHns, OOMEH MHEHHSAMM, «MO3IOBBIE LITYPMbI», KOOPAMHALHS
COBMECTHBIX  JCHCTBHM, OIpelejeHHe KPUTEPUEB 10 OLEHKE KadyecTBa
BBITTOJTHEHHOU pabOThl U APYTHE).

PeryasitTuBHble yHHBepcajibHbIe YueOHbIE JeHCTBHSA:

YMEHHE CaMOCTOSTEIBHO OIpPEeACIISTh LEIU AeATENbHOCTH, IJIaHUPOBATh,
OCYILECTBIIATh, KOHTPOJIUPOBATH M IMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeATeIIbHOCT, BBIOMpaTh Hanbosee sQpexTHBHbIE CIIOCOOb! peleHus yueGHbIX U
MO3HABATE/bHBIX 3a/la4, CaMOCTOSATEJIbHO COCTABIATL WIIM  KOPPEKTHPOBATh
[IPE/UIOKEHHbIH  AITOPUTM JCHCTBUH NPM  BBINOJHEHHUH 3aJaHuii ¢ yuy&Tom
MONlyYEHHMsl HOBBIX 3HAHHH 00 H3y4aeMbIX 0OBEKTax — BEIECTBAX M peaKIUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIrO pe3yJbTaTa 3asBICHHOW LEJH, yMeHHe
MCTI0JIb30BATh W aHAIM3MPOBATH KOHTEKCTRI, Npe/utaraeMble B yCIOBUU 3a/aHHI.

INPEAMETHBIE PE3YJbTATDI

B cocraBe mpeaMeTHBIX pe3yJbTATOB 10 OCBOEHHIO 06S3aTEIBHOIO
COZICpXKaHMs, YCTaHOBJICHHOTO NaHHOW (enepanbHOl paboueil mnporpammoi,
BBIZICJISIOT: OCBOCHHbIE OOYYarOLIMMMCS HaydHble 3HAHUS, YMEHHS W CIOCOOBI



AeWcTBUH, creuuduyeckde UIs  MpeaMeTHOM  obmacth  «XUMUS», BH/IbI
JAESATEeIbHOCTH IO IIOJIyYEHHIO  HOBOIO  3HAaHWs, €ro  MHTeplpeTaluH,
IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMUYHBIX YU€OHBIX U HOBBIX CUTYallHsX.

K koHIly 00y4eHus B 8 Kjacce IpeIMETHbIE Pe3yJIbTaThl Ha 6a30BOM ypOBHE

JI0JIKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YYArOIIUXCSl YMEHHIA:

* PAaCKpBIBATE CMBIC/I OCHOBHBIX XMMHMYECKHUX IOHSTUH: aToM, MOJIEKYyIa,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BEILECTBO, CJO0XKHOE BEIIECTBO, CMeCh
(oqHOpOJHAs U HEOAHOPOJHAS), BaJICHTHOCTh, OTHOCUTEJILHAS aTOMHAas U
MOJIEKYJISIpHas Macca, KOJIMYECTBO BELIEeCTBa, MOJb, MOJIIpHash Macca,
MaccoBasi J0JIs1 XUMHYECKOIr0 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTAa, OCHOBAHHE, COJIb, 3JEKTPOOTPULATEIHLHOCTh, CTEIEHb
OKHUCJIEHHs, XMMHYECKas peakulus, KilacCHu(UKaLMs peaklUui: peaxiuu
COCIMHEHHMS, PpEaKUMU pPa3jIoKEHUs, PeaklUW 3aMelleHHs], peaKLuu
o0OMeHa, 9K30- U SHJ0TEPMHYECKHE peaKLUH, TeINIOBOH 2P (EKT peakimuH,
SIAPO aToMa, JJIEKTPOHHBIM CJIOH aTroma, aTOMHas OpOUTalb, paauyc
aToMa, XUMHUYECKas CBA3b, IOJISPHAs U HEMOJIIpHAs KOBAJIEHTHAs CBA3b,
HOHHasi CBsI3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasi J0Js BellecTBa
(rpoLeHTHAast KOHLEHTpAIHs) B PaCTBOPE;

e HJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHYECKUX IOHSATHUH WU
NPUMEHSITh OTH MOHSTHUS IPH ONHUCAHMY BEILIECTB U UX MPEBPALIECHHIH;

* HCIONB30BaTh XHUMUYECKYIO CHUMBOJIMKY [UISi COCTaBlIeHUS (DOpMyII
BEIIECTB M YPABHEHUN XUMHUECKUX PEaKIIMii;

e OMNpe/essATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHMSX,
CTENIeHb  OKHUCJIEHHsS  DJJIEMEHTOB B OWHAPHBIX  COEJIMHEHMSX,
MPUHAMJICKHOCTh BEUIECTB K OMNPEACNIEHHOMY KJIACCy COEAMHEHHUH Mo
(opmysaM, BHJ XMMMYECKOH CBsI3M (KOBaleHTHas M HMOHHas) B
HEOPraHUYEeCKUX COeMHEHHSX;

* packpbeiBaTh cMbici [lepuoauueckoro 3akona JI. M. Mennaeneena:
JEMOHCTPUPOBAThL MOHUMAHUE MEPUOJUYECKONH 3aBUCUMOCTH CBOMCTB
XMMHYECKUX JJIEMEHTOB OT HMX I0JIOXKeHUs B [lepuomuueckoii cucreme,
3aKOHOB COXPAHEHHSI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOIO yY€HHs, 3aKOHa ABOTrajpo;

* ONKMCHIBaTH M XapaKTepu3oBarh Tabmu4Hyio Gopmy I[lepuoamueckoii
CUCTEMBbl XMMHYECKHX DJJIEMEHTOB: pa3jiMuyaTh [IOHATHUS  «TrJIaBHAs
noarpynna (A-rpynna)» u «nobounas noarpynna (b-rpynmna)», mansie u
OoJsbLIME MEPUOJIbI, COOTHOCHTb O0O3HAYEHHMS, KOTOPble HMEIOTCS B
Tabiauue «llepuonuueckas cucTema XWMHuUecKHX diemeHtos JI. M.
MeHziesieeBa» ¢ YMCIOBBIMH  XapaKTEPUCTHKAMH CTPOCHHS ATOMOB



XUMUYECKHUX DJIEMEHTOB (COCTAB M 3apsij s1pa, obliee YUCI0 dIEKTPOHOB
U pacnpeiesieHUe UX 10 3JEKTPOHHBIM CJI0SIM);

e KJACCM(UUUPOBAThb XMUMHUUYECKHE JIEMEHThI, HEOpraHWYeCKHe BEIECTBa,
XMUMHYECKHE DPEaKLMK (M0 YMCIY M COCTaBY YYacTBYIOUIMX B peakiMu
BELIECTB, 110 TEINIOBOMY 3P DEKTY);

e XapaKTepu30BaTh (ONHUCHIBATh) OOIIME XHMHUYECKHE CBOWCTBA BELLECTB
pa3IMYHbIX KJIaCCOB, IOATBEPXK/as ONKMCAHUE IIPUMEPaMU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOLIMX XUMUYECKUX PEAKIU;

e IMIPOTHO3MPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX KAa4€CTBEHHOIO
cocTaBa, BO3MOXXHOCTH IIPOTEKaHUS XUMHUYECKHUX TIpeBpallleHuil B
pa3JIMYHBIX YCIOBUSIX;

* BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO ©  MOJISPHYIO  MaccChl
BEILECTB, MAaCCOBYIO JOJIO XMMHYECKOrO 3JIeMeHTa Mo ¢opmyiie
COCMHEHHUs, MacCOBYIO JIONIIO BEIECTBA B PACTBOPE, MPOBOJIUTH PACUYETEI
10 YPaBHEHUIO XUMUYECKOHN peaKlnH;

e TMPUMEHSITb OCHOBHbIE ONEPALMH MBICIUTEIBHON JESITEILHOCTH — aHaIU3
M CHHTE3, CpaBHEHHe, 0000lIeHHe, CUCTEeMaTH3aluio, KiIacCu()UKALHUIO,
BBISIBJICHHE TMPUYUHHO--CJIEACTBEHHBIX CBSI3eH — JUIsl M3Y4YeHHs CBOMCTB
BCILUECTB W XHMHYECKHMX pEaKUUH, eCTeCTBEeHHO-HAy4YHbIE METO/Ibl
MO3HAHUS — HaOJIONeHHe, M3MEpPEeHHe, MOJCIHPOBAHME, 3KCIIEPUMEHT
(peanbHBII U MBICJICHHBIH );

e CJI€N0BaTb  MpaBWJIaM  TOJb30BaHUA  XUMHMYECKOM  Mocymoi U
nabopaTOpHbIM  000pPYNOBAHMEM, a TaKXKe I[paBMIaM OOpalleHHs: ¢
BELIECTBAMM B COOTBETCTBMM C MHCTPYKLUMSIMH [0 BBIIOJHEHUIO
1adOPATOPHBIX XMMHYECKHX OIBITOB MO MOJIYyYEHHIO M COOMPAHHUIO
ra3o00pasHbIX BEIIECTB (BOJAOPOJAa M KHUCIOpPOAA), IPUTOTOBICHUIO
pacTBOPOB C ONpe/eN€HHON MacCOBOM J10JIell pacTBOPEHHOIO BellecTBa,
MIaHWPOBaTb M TNPOBOJAWTH  XMMHYECKHME  DKCIIEPUMEHTHI [0
pacro3HaBaHMIO PACTBOPOB ILEJIOYEH U KUCIOT C MOMOLLBIO HHIWKATOPOB
(makmyc, heHondranent, METUIOPAHK U APyTrye).

K xoHiy oOy4enus B 9 knacce npeMeTHbIe pe3yibTaThl Ha 6a30BOM YpOBHE

JI0JIKHBI OTpaXkaTh COPMUPOBAHHOCTD y 00YUAIOLIMXCS YMEHHI:

* PpACKpbIBaThb CMBICJ OCHOBHBIX XHUMHUYECKHUX ITOHATHH: XUMHYECKUIl
DJIEMEHT, aTOM, MOJIeKyJa, WOH, KAaTHOH, aHHWOH, MPOCTOE BeIeCTBO,
CJIOXKHO€ BEILECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHCJICHHS, XMMUYECKas PeaKLUsi, XHMUYECKasi CBsI3b, TEIIOBON d(heKT
peakUuH,  MOJb,  MOJSAPHBIH ~ O0BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEOJICKTPOJIMTBI, 3JIEKTPOJIMTHYECKAs JMCCOLMALIMS, PEaKUUMH HOHHOTO
oOMeHa,  KaTalu3aTop, XMMHYECKOe paBHOBeCHe, obpatumbie  ©



HeoOpaTUMblE peaklMd, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC pEaKII1H,
OKUCIIUTENIb,  BOCCTAHOBUTENIb,  OKHCJIEHHME W  BOCCTAHOBJICHME,
aloTponusi, aMQOTepHOCTb, XUMHUYecKasi CBs3b (KOBaJICHTHasl, MOHHas,
MeTajyii4eckas), KpHUCTalJlMuecKass peliérka, KOpPpO3Us MeTaljioB,
CIJIaBbl, CKOPOCTb XWMHWYECKOW peakuuu, MpeaebHo JIoNyCcTHMas
koHueHTpauus [1/IK Bemectsa;

WJIIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMMWUYECKHUX TOHSATHH WU
IIPUMEHSTh 9TU MOHATUS IIPU ONUCAHUU BELLECTB U WX MpeBpallleHUH;
MCIIOJIb30BaTh XHMMMYECKYIO CHUMBOJIMKY JUIsl COCTaBJeHUS (hopmyJ
BELLECTB U YPABHEHUN XUMUYECKUX PeaKIUi;

ONPEAEINSTh BAJIEHTHOCTh U CTENIEHb OKUCIICHUSI XUMHUYECKUX JJIEMEHTOB B
COEMHEHMSX pPa3JIMYHOIO COCTaBa, IPUHAJISKHOCTh BEIIECTB K
ONpeleIEHHOMY KJIacCy COENUMHEHUN 10 (QopMysaMm, BUJI XUMHUYECKON
CBA3M (KOBaJIeHTHas, MOHHAs, MeTa/lIMuecKas) B HEOPraHHYeCKUX
COEJIMHEHUSX, 3apsi]l HOHA I10 XUMHUYECKOH (opMyle, XapakTep cpeibl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COEAMHEHUH, THUI KPUCTALIMYECKOM
pPEIETKY KOHKPETHOTO BEIlIeCTBa;

packpbeiBaTh cMmbici llepuoauveckoro 3akona JI. WM. Menaeneesa wu
AEMOHCTPUPOBATL €ro [OHUMAHMUE: OIMCHIBATD U  XapaKTepHU30BaTh
Tabnuynytro Gopmy [lepuoauueckoit cUCTeMbl XUMHUECKUX 3J1E€MEHTOB:
pasiiiyath MOHATUS «rjaBHas noArpymnna (A-rpymnna)y M «1nobodHas
noarpynna (b-rpynna)», Manble W OOJbLIME MEPUOIBI, COOTHOCHTb
00O3Ha4YeHHs, KOTOpble HMEIOTCS B [EPUOAMYECKOH Tabmuue, ¢
YUCJIOBBIMU ~ XapaKTEPUCTUKAMH  CTPOCHMS  aTOMOB  XHUMUUYECKHUX
2JIEMEHTOB (COCTaB M 3apsAd  sJapa, oOOIiee YHUCIO 3JIEKTPOHOB U
pacnpene/ieHHe MX 110 3JIEKTPOHHBIM CJI0SIM), OOBACHATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHHUU CBOWUCTB 2JIEMEHTOB M UX COEJUHEHUN B
pejesiax MajblX MEePUOJOB U IJIaBHBIX IMOArPYMI C yU4ETOM CTPOEHHS MX
aTOMOB;

KJIaCCU(ULUPOBATL XMMUYECKUE JIEMEHThI, HEOPraHWYecKHe BellecTna,
XMUMHYECKHE peakuuu (M0 4YMCIly M COCTaBY Y4YacTBYIOLIMX B peaKlHH
BEILECTB, M0 TEIIOBOMY 3(D(MEKTY, M0 U3MEHEHHIO CTEeleHel OKHUCIIeHUS
XUMHUYECKUX 3JIEMEHTOB);,

XapaKTepu30BaTh (ONMCBIBAaTh) OOIIME U CHelU(pUUECKHE XUMHUECKHE
CBOMCTBA MpPOCTBIX M CIIOXKHBIX BELIECTB, [IOATBEPXKAAS ONHCAHHE
MpUMEpaMU MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMHUYECKUX PeaKIuii;

COCTaBJIATh YPABHEHHUS DJICKTPOJIMTHUUECKOW TUCCOLMALUKU  KHUCJIOT,
[IeI04eH 1 COJIeH, MOJIHbIE M COKPAIIEHHbIE YPABHEHUS PeaKiiiii HOHHOTO



oOMeHa, YpaBHEHMs] peakUuMd, [OATBEPKAAIOUIMX CYLIECTBOBAHUE
FeHEeTUYECKOU CBS3U MEX/y BELIECTBAMU Pa3IMYHBIX KJIACCOB;
pacKpbiBaTh CYLIHOCTh OKHMCIMTEIbHO-BOCCTAHOBUTEJNIBHBIX  peakLUh
MOCPEICTBOM COCTABJIEHUS AIEKTPOHHOI 0 OajlaHca 3TUX peaKIui;
MPOTHO3WPOBATh CBOMCTBA BEILUECTB B 3aBUCUMOCTH OT MX CTPOECHHUS,
BO3MOXXHOCTH TNPOTEKAaHUSI XUMHUYECKUX [pEeBpallleHuH B paszIMUHbIX
YCIIOBUSIX;

BBIYMCIISITh  OTHOCHUTE/IbHYIO  MOJICKYJISIDHYIO W MOJIIPHYIO  MaccChbl
BEIIECTB, MAacCCOBYI JIOJIIO XHMHUYECKOro 3JeMeHTa 110 ¢opmyie
COEMHEHUS, MAaCCOBYIO JIOJIIO BELUECTBA B PacTBOpE, MPOBOJAUTH PACUETHI
M0 ypaBHEHUIO XUMUUECKOHN peakluy;

cobmonath  IpaBWila  IOJb30BAaHUS  XUMMUYECKOH  MOCYyA0H |
nabopaTopHbIM 00OpYJOBaHUEM, a TaK)Ke TIIpaBWjIa OOpalleHUsT ¢
BEILIECTBAMM B COOTBETCTBUU C MHCTPYKUUSIMH I10 BBITOJHEHHUIO
1ab0OpaTOPHBIX XUMHUYECKUX OIBITOB I10 IOJIyYEHUIO M COOMpaHHIO
ra3o00pa3HbIX BEUIECTB (AMMHUAKa U YIJEKUCIIOro rasa);

[IPOBOAUTH  peaklMH, IMOATBEPXKAAIOLIMEe  KAueCTBEHHBIH  COCTaB
pa3IMYHbIX BEILECTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPHJ-, OPOMHI-,
MOAMA-, KapOoHaT-, Qocdar-, cunmkar-, cyiabdar-, THAPOKCHI-MOHBI,
KaTHOHbl aMMOHMsS ¥ HOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PacTBOpPaX HEOPraHMYECKUX BEILIECTB;

NPUMEHATb OCHOBHbBIE ONEPAaLUH MbICIUTEIbHONW NESTEIbHOCTH — aHAJIU3
M CHUHTE3, CpaBHEHUE, O00O0O0LIeHHe, CHCTEMAaTH3allUI0, BbISBIECHUE
IPUYUHHO-CIEACTBEHHBIX CBA3€H — Ui HM3Y4YeHHUS CBOMCTB BELLECTB U
XUMHUYECKUX PpEaKLUH, €CTEeCTBEHHO-Hay4YHbI€ METO/bl [TO3HAHUS —
HaOJIIOZIeHUe, U3MEpPEHUe, MOJENUPOBAaHHEe, DKCIIEPUMEHT (pealbHbIH U
MBICJIEHHBIN).
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