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HosicHuTeAbHAA 3aNIMCKA
Pabouas mporpamma 1mo XMMuU Ha ypOBEHb OCHOBHOTO OOIIETO 00pa30BaHUs AJIs
oOyuaronuxcs 8—9-x KiaccoB pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

o ®denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO0 o6pa3oBaHUU B
Poccuiickon @enepauum»;

o mpukaza Munnpocsemenus Poccum ot 31.05.2021 Ne 287 «O6
yTBEpKJIeHUH (GeepalbHOrO  TOCYJIapCTBEHHOTO  00pa3oBaTEIbHOTO
CTaH/JapTa OCHOBHOI'O OOIIIETO 00Opa30BaHUS»;

« npukaza Munnpocsemenus Poccuiickoii @eneparuu ot 18.05.2023 Ne370
«O0 yTBepxkaeHnH PenepaibHOi 00pa30BaTeIbLHON MPOTPaMMbl OCHOBHOTO
obmero oOpaszoBanms» (3apeructpupoBan 12.07.2023 Ne74223), c
WU3MEHEHUSIMU B COOTBETCTBHUHU C MPUKa30M MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu ot 19.03.2024 Ne 171 «O BHeceHUU U3MEHEHUH B
HEKOTOpbIE  IIpUKa3bl MwuHucTEepcTBa  IpocBemeHns  Poccuiickon
®denepanuu, Kacarouiuecs (denepanbHbIX 00pa30BaTENbHBIX MPOrPaMM
HAYaJIbHOTO OOIIEro 0o0pa3oBaHUs, OCHOBHOTO 0O0IIEero oOpa3oBaHUS U
CpeaHero oo1iero 0opa3oBaHus;

o mpukaza Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6
yTBepkieHnu [lopsiika opranu3aiuy U OCyIecTBIeHUs] 00pa30BaTeIbHOM
JESTEIbBHOCTH 10 OCHOBHBIM 00111€00pa30oBaTeNIbHBIM IporpaMmMaM —
o0Opa3oBaTeIbHBIM IPOrpaMMaM HadaJIbHOTO 0OILEro, OCHOBHOTO OOILEro U
CpeIHEro 00111ero 00pa3oBaHuUs;

o CII 2.43648-20 «CaHUTapHO-3MIUAEMUOIIOTUYECKUE TpeOOBaHUS K
OpraHu3alysM BOCIUTAHUS U O0yUYEHHUs, OTAbIXA U 03I0POBJICHUSA I€TEU U
MOJIOAEXKHN», YTBEPKICHHBIX IOCTAHOBIEHUWEM TIJABHOTO CaHUTAPHOIO
Bpaya oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHndyeckue HOPMATHUBBI U TpPEOOBAHUS K
oOecrieueHuto 0Oe3omacHOCTH W (Wiu) OE3BPEIHOCTH ISl  YeJIOBEKa
(bakTopoB cpenbl OOUTaHUS», YTBEPKIEHHBIX MOCTAHOBIEHUEM TJIABHOTO
caHutapHoro Bpauda ot 28.01.2021 Ne 2;

e OCHOBHOI 00pa30oBaTeILHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
IKOJTBI «/[py>x6a»

o Konnenuum mnpemomaBanus  ydyeOHOTO  mpeamera  «XuUMHUA» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit deneparuu, peanu3yomux
OCHOBHBIE 00111e00pa3oBarTeibHbIe TporpaMmbl (yTB. Pemenuem Kosneruu
Munnpocsenienust Poccun, nporokon ot 03.12.2019 N I1K-48H);

[Iporpamma 1Mo XMMHUHM Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHUsl COCTaBIEHA Ha
OCHOBE TpeOOBaHMM K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 0Opa3oBaTelbHOMN
porpaMmMbl OCHOBHOTO 00111ero oOpaszoBanus, npeacrtaBieHHbix B @I'OC 000,
C y4€TOM pachpeleN€HHbIX M0 Ki1accaM MpOoBepsSEeMbIX TpeOOBaHUN K pe3ysibTaTam
OCBOEHHUS OCHOBHOM 00pa30oBaTENbHOM HPOrpaMMbl  OCHOBHOTO  OOLIETO
oOpa3oBaHMsI M BJIEMEHTOB COJIEp)KaHUs, MPEJICTABICHHBIX B YHUBEPCAIHLHOM
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KoAu(HUKAaTOpE MO XUMHH, a Takke ¢ yu€ToM (pernepanbHOil paboyeil mporpammbl
BOCIIUTaHUs U paboyeil mporpaMMbl BOCIUTAHUS KO «J[pyx0a».

XUMHSI KaKk DdJEMEHT CHCTeMbl €CTECTBEHHBIX HAayK paclpocTpaHuia
CBOE BIUSIHME Ha BCcEe OOJACTH YEJIOBEYECKOI'O CYIIECTBOBAHUSA, 3a/ajia HOBOE
BUJICHUE MHpa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHPOBON KYJIbTYpHI,
HEOOXOJIMMBIM YCIIOBHEM >KU3HHU OOIIECTBA: 3HAHUE XUMHUU CIY>KUT OCHOBOW ISt
dbopMHpOBaHUS MUPOBO33PEHUS YEJIOBEKA, €ro MPEACTABICHUA O MAaTepUaIbHOM
€IMHCTBE MHUPAa, BAXKHYIO POJb UTPatoT GOpMUPYEMbIE XUMUEH MPECTABICHUS O
B3aMMOITPEBPALICHUSIX SHEPTUH U 00 SBOJIIOIIMU BELIECTB B MPUPOIE, COBPEMEHHAs
XUMHS HalpaBlieHa Ha pPEIICHUE TI00ATbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUSA
YEJIO0BEYECTBA — CBIPHEBOM, JHEPreTUYECKOW, NHUIIEBOM M  HKOJIOTMYECKOU
0€30MacHOCTH, POOJIEM 3IPaBOOXPAHCHUSI.

B ycnoBusix Bo3pacTamoomiero 3HaYeHHs XHUMHH B JKM3HH OOIIEcTBa
CYLIECTBEHHO TOBBICHJIACh POJIb XMMHYECKOro oOpa3oBanusa. B  mane
COLIMAJIM3alMi OHO SBJSETCS OJHUM M3 YCJIOBHH (DOPMUPOBAHMSI HHTEIJIEKTA
JUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY  YE€JIOBEKY XHUMHUYECKHME 3HAaHUS HEOOXOOUMBI IS
npuoOpeTeHus: 0OLEKYIBTYPHOTO YPOBHS, MO3BOJISIIOIIETO YBEPEHHO TPYJIUTHCS B
COLIMyME U OTBETCTBEHHO Y4acTBOBAaTb B MHOTOOOpa3HOW >KU3HM OOLIECTBa, JJIs
OCO3HaHUSl BAKHOCTU Pa3yMHOI'O0 OTHOILIEHUS K CBOEMY 3/I0pPOBBIO M 30POBBIO
JIpYTUX, K OKpY)Kalolled MNPUPOAHOU cpeiae, sl TPaMOTHOTO TOBEACHHS MpU
MCIIOJb30BaHUU PA3IMYHBIX MAaTEPUATIOB M XUMUYECKUX BEIIECTB B TOBCETHEBHOMN
KHU3HU.

N3yuenne xumun:

® CrHOCOOCTBYeT pealu3allid  BO3MOXHOCTEH JUIi  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpbl JUYHOCTH, €€ oO0mer u GyHKIHOHATIBLHOM

I'PaMOTHOCTH;

® BHOCHUT BKJIaJ B ()OPMUPOBAHHE MBIIIJICHUSI U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuxcs, HAaBBIKOB HMX CAMOCTOSITETbHOW Y4eOHOH NesATelbHOCTH,

IKCIIEPUMEHTATIBHBIX U UCCIIEOBATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B

MOBCETHEBHOM JKU3HU, TaK U B IPOGECCHOHATLHON ACSITEIbHOCTH;

® 3HAKOMHUT CO CHEIU(PUKON HAYIHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI

LEJIOCTHOIO B3MJVIsiIa Ha €QUHCTBO MPUPOJBI M 4YEJIOBEKa, SBISETCS

OTBETCTBEHHBIM  3TalloM B (OPMHUPOBAHUM  €CTECTBEHHO-HAYYHOU

IPaMOTHOCTH O0YyYarOIIUXCS;

® CrocoOCTByeT dbopMHpPOBaHHUIO IIEHHOCTHOTO OTHOIIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAHMSIM, K IPUPOJIC, K YEIIOBEKY, BHOCHT CBOW BKJIa]I

B DKOJIOTHYECKOE 00pa3oBaHue 00ydaroIuXcsl.

Kypc xumMuu 0CHOBHOM HIKOJIBI OPUEHTHPOBAH Ha OCBOSHUE 00YJAIOIIUMUCS OCHOB
HEOPTraHUYECKOU XUMUU 151 HEKOTOPBIX TOHSATUMN 51 CBEJICHUU
00 OTJENBbHBIX 00BEKTAaX OPTaHUIESCKOM XUMHUH.



K HampaBneHui0o NEPBOCTENIEHHOW 3HAYMMOCTH IIPpU  peaM3aluu
oOpa3oBaTeabHbIX (PYHKIMN XUMUU TPAAUIIMOHHO OTHOCAT (DOPMUPOBAHKE 3HAHUHN
OCHOB XMMHUYECKOW HayKd Kak oO0JacTM COBPEMEHHOIO €CTECTBO3HAaHUS,
MPaKTUYECKON JEATEIHbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM
KyJbTYphl. 3ajada y4eOHOro mnpeamMeTa COCTOMT B (DOPMUPOBAHHHM CHUCTEMBbI
XUMUYECKUX 3HAHUN — BaXKHEUIIUX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYIMHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa
HAyKH, 3HAHUI O HAYYHBIX METOAaX M3YUYCHHs BEIIECTB M XUMUYECKUX PEaKIIUi, a
Takke B (OPMHpPOBAaHMM W Pa3BUTHUU YMEHHUH M CHOCOOOB JAESITENBHOCTH,
CBSI3AHHBIX C IUTAHUPOBAHHMEM, HAOIIOJEHUEM M TPOBEACHUEM XHMHYECKOTO
AKCTIEPUMEHTA, COOIIOJICHUEM TpaBil 0€30MaCHOI0 OOpalleHUs C BEIIeCTBaMU B
ITOBCEHEBHOM KU3HHU.

Hapsiny ¢ o»Tum nenu wusydeHus ydeOHOro TMpeAMeTra B Mporpamme
110 XMMUU YTOUHEHBI U CKOPPEKTUPOBAHBI C YYETOM HOBBIX IPUOPUTETOB B CUCTEME
OCHOBHOTO o0miero o6paszoBanusi. CeromHs B 00pa3oBaHHH 0CO00 3HAYMMOM
NpU3HAETCST HAMPABICHHOCTh OOYYEHHs HAa Pa3BUTHE U CAMOPA3BUTHE JIMUYHOCTH,
(dopMupoBaHue €€ HHTEIJIEKTa U o0Ieil KynbTypbl. OOyueHrne yMEHHUIO YUYUThCS U
IPOAOKATH CBOE 00pa30BaHUE CAMOCTOSITEIBHO CTAHOBUTCS OAHOM U3 BAXKHEHUIINX
byHKIMIA y9eOHBIX PEIMETOB.

B cBsi3u ¢ 3TUM Npu M3yYyeHUHU IpeaMeTa Ha YPOBHE OCHOBHOI'O OOLIETO
00pa30BaHMs JOMHUHUPYIOIIEE 3HAYCHHUE MTPHUOOPETTH TaKhe LeJIH, KaK:

e (GopMUpOBaHHE  HMHTEIUIEKTYalbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOM
K caMo00pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEIHHOMY MPUHSATHIO
penieHunii, cnocoOHOM aJIanTHPOBATHCA K OBICTPO MEHSIIOUIUMCS YCIOBUSAM
KU3HH,

® HANpaBJIEHHOCTh  OOy4YeHHs  HAa  CHUCTEMAaTHYecKoe  MpUOOIIeHHe
oOyyarolmuxcss K CaMOCTOSITENIbHOM  IMO3HABaTENbHOM  JIEATENbHOCTH,
HAyYHBIM METOJaM IIO3HAHMS, (POPMUPYIOIIMM MOTHUBAIMIO U Pa3BUTHE
CITOCOOHOCTEH K XMMHH;

e o0ecreueHne yCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyJarOIIUMUCS
OMbITa Pa3HOOOPa3HOW MACSITENbHOCTH, TIO3HAHHWSI W  CaMOTIO3HAHUA,
KITIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIH ), MIMEIOIINX YHUBEPCAIbHOE
3HAYEHHUE ISl PA3JIMYHBIX BUJIOB JCSTEIHHOCTH;

e (GopMUpOBaHHE YMEHUN OOBSACHATH W OIICHUBAThH SIBJICHUS OKPYXKAIOIIETO
MHUpa Ha OCHOBAHUU 3HAHUI U OMBITA, MOJTYYEHHBIX MTPU U3YYCHUH XUMUU;

e (dopMUpOBaHUE Y 00YHAIOIINXCS TYMAHUCTUYECKUX OTHOILIEHUH, TOHUMAHHUS
IEHHOCTH  XMMHUYECKHMX 3HAaHWW [  BBIPAOOTKM  DKOJOTHYECKH
1€JeCO00pa3HOro MOBEACHUS B OBITY WM TPYJIOBOM JAESITENIBHOCTH B LIEJISIX
COXPaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOLHONU CPELBI;

® pa3BUTHE MOTHBAllMM K OOYUYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIIO
¥ CaMOBOCIUTAHHIO Ha OCHOBE YCBOEHHS OOIIEUeOBEUECKUX IICHHOCTEH,



TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY Tpoduias W HAIPaABICHHOCTH
JagbHEeUIIero o0y4eHus.
OO611ee Yrciio YacoB B yU4EOHOM IUIaHe ISl M3YYEHUs XUMHH, — 136 4acoB:
B 8 kitacce — 68 yacoB (2 yaca B HezAeno), B 9 kimacce — 68 vacoB (2 yaca B
HEJIEIO).
Jns  peanuzanuyd  MPOrpaMMbl  WCIOJB3YIOTCS YUEOHUKH, JOMYIICHHBIE K
WCIIOJIB30BAHUIO TIPU peaM3alMid HWMEIOIIUX TOCYJAPCTBEHHYIO aKKPEIUTAIHIO
o0Opa3oBaTeIbHBIX MPOTPAMM HAYaJIBLHOTO OOIIEro, OCHOBHOTO OOIIETO, CPETHETO
oOmiero oOpa3oBaHUS OpPTaHU3ANMAMH, OCYIIECCTBISIONIMMHU 00Pa30BaTEILHYIO
JESITEIbHOCTD, MpUKa3oM MuHnpocsemenus ot 21.09.2022 Ne 858:

o Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AO
«3narensctBo "IIpocBeienue' »;
o Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AO
«3marensctBo "[IpocBemienue' »;
DNeKTpOHHBIE 00pa30BATENIbHBIE PECYPCHI, OMYIICHHBIE K HUCMOJb30BAHUIO TIPHU
peanu3alyd  HMMEIOIMUX TOCYJapCTBEHHYIO aKKpEIUTaIlui0 00pa3oBaTeIbHbIX
IporpaMM HA4aJIbHOIO  OOILEro, OCHOBHOTO OOWIEro, CpeIHero OOUIEero
obOpazoBanus nmpukazom Munmnpocsemenus ot 04.10.2023 Ne 738:
bubnmnoreka dI'rC «Most TIIKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/05

Buommomkona www.biblioschool.ru

Conepxkanue 00y4yeHust
8 kuacc
Tema 1. IlepBoHayaIibHbIEe XUMHUYECKHE MOHATHS.

[Ipenmer xumun. Posib XMMuM B KWU3HU 4YEJOBEKa. lena W BEIIECTBA.
@u3nuecKkue CBOMCTBA BEIIECTB. ArperarHoe cocTositHue BemlecTB. lloHsiTue o
METOJaX MO3HAHUS B XUMHUHU. XUMHUS B CUCTEME HAyK. UUCThIE BEIIECTBA U CMECH.
CrniocoOnI pa3eneHust cMeceit.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKHE dJeMEHTbl. CHUMBOJIBI XMUMHUYECKHUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO- MOJIEKYJISIPHOE YUYECHUE.

Xumuyeckas Gopmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENBHAs aTOMHasi Macca.
OtHOcUTENBHAs MOJIEKYJIsIpHAs Macca. MaccoBas J0JisI XMMAYECKOTO 3JIEMEHTa B
COCJIMHCHUU.

DOU3NYECKNE U XUMUYECKHUE ABJICHUA. XUMHUUYECKAsA PEAKUHSA U €€ MPU3HAKMU.
3aK0H COXpAaHEHHsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHYCCKUX PEaKIUi (COSTUHCHHMS, PAa3JI0KCHUS, 3aMEIICHUs, 0OMEeHa).


https://1zavuch.ru/#/document/99/1303567825/
http://www.biblioschool.ru/

XUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IIOCYAOU, C
npaBuiamMu paboThl B JIabopaTopuu M MpuéMaMu oOpalleHusi ¢ Ja0opaTOPHBIM
o0OpyZOBaHUEM, HU3YYEHHUE U ONUCaHUe (PUBMUYECKUX CBOMCTB 0O0pa3IoB
HEOPTraHWYECKUX BEIIECTB, HAaOIIOJeHUE PU3NUecKuX (TUIaBJIeHUE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYIIKE, KHIIEHUE U KOHACHCAIUs BOJIbl) 1 XUMUYECKHUX
(ropeHue cBeuyH, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJECHCTBUE MeENa C
KHUCIIOTOM) SBJICHWM, HAOMIOJIECHWE U OINUCAaHWE TMPU3HAKOB MPOTEKAHUs
XUMHUUYECKUX peakiuil (pas3ioKEeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
xjopugoMm Oapusi, pasnoxkenue ruapokcuaa wenu(ll) mpu  HarpeBaHuw,
B3aUMOJICHCTBUE Keje3a c pactBopom conu Menu(ll)), mszydenue crnocoOoB
pa3neneHusi cMeced (C TOMOIIBI0O MarHuTa, (QWIBTPOBAHHUE, BBITAPUBAHHE,
JUCTWUIALMS, XpomaTtorpadus), IPOBEJACHHE OYMUCTKH IOBAPEHHOW COJIH,
HAOJI0/ICHUE U OMHCAaHWE PE3yJbTAaTOB MPOBEACHUS OIBITA, WILUTIOCTPUPYIOLIETO
3aKOH COXPAHEHMs MacChl, CO3J]aHIE MOJIeIel MOJIeKYJ (IIapOCTEPKHEBBIX).

Tema 2. BaxHeiilne npeacTaBuTe 1M HEOPraHMYeCKNX BeleCTB.

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucimopoa — 37€MEHT U IpoCToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B HOpupoje, (U3MUecKue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kucinopoaa. CrocoObl
IOJly4YEHHUsl KUCIopoJa B J1abopaTOpuud M IMpoMbIIUIeHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — aJIoTpoIHas MOAU(pUKALNS KUCIOPO/a.

TernoBoil 3(PeKT XUMHUECKOW peaklMH, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DJHAOTEPMHUYECKHE pEaKuuu. TOIUIMBO: yrojdp M METAaH. 3arpsA3HEHUE
BO3/lyXa, YCUIICHHE MMAPHUKOBOTO 3(ppekTa, pazpylieHne 030HOBOTO CIIOSI.

Bopopon — snemeHT m mpocrtoe BemecTBo. Haxoxknenue Bomopona B
npupoze, Gu3nUecKre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI MOTYYEHUSI.
Kucnots! u conu.

KonunuectBo BemectBa. Monb. Mossipaas macca. 3akoH ABOTazipo.

MonsipabIit 00bEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boxga kak pactBopurens. PacTBOpEL
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOpHMMOCTH BEUIECTB B BOJE.
MaccoBasi 10J1s1 BeIllleCTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponb pacTBOpoB B MpHpoze U B KU3HH 4YenoBeka. KpyroBopoT BOJBI B MPUPOJIE.
3arps3HeHne NpUpOaHbIX BoJI. OXpaHa U OUKMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranndeckux coenumHeHuid. Oxcuabl. Kinaccudukanms
OKCHJIOB: coJieoOpasyrolue (OCHOBHBIE, KHUCJIOTHBIE, amdorepHbIe)
1 HecosieoOpasyromue. HomeHkiatypa okCuaoB (MEeXIyHapOaHAs U TPUBUATbHAS).
DuU3NYECKNE U XUMUYECKNE CBOMCTBA OKCUIOB. [losyueHne okcuaos.

OcHoBanusa. Krnaccudukaiuss OCHOBaHMM: IIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknaTypa oCHOBaHMM (MEXIyHapoaHass M TpUBHAIbHAsA).
du3nyecKrne U XUMUYECKNE CBOMCTBA OCHOBaHUM. [loiryueHne ocHOBaHUM.

Kucnoter. Knaccudukanus kucnot. HomeHknaTypa KUCIOT (MeXAyHApOIHAS
U TpuBuaibHas). Ouznueckue U XMMUYECKUE CBOMCTBA KUCIOT. Psii akTUBHOCTH
metaioB H.H. bekerosa. [lomydyenue kucior.
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Conu. HomeHknarypa coneit (MexIyHapoaHasi U TPUBHAJIbHAS).
DOU3NYECKHE U XUMUYECKHUE CBOMCTBA coJiel. [losyuenue couei.
I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHUMN.
XUMUYECKHI OSKCIEPUMEHT: KA4eCTBEHHOE ONPEACIICHUE COAECpKaHUs
KHCIIOPOJia B BO3AYyXE, MOJIyYeHUE, COOMpaHue, pacro3HaBaHuEe U U3yUYeHHUE CBOMCTB
KHCIIOpOJia, HAOJIO/IEHUE B3aWMOJICHCTBUS BEIIECTB C KUCIOPOJIOM M YCIOBUS
BO3HMKHOBEHUS U MPEKpaIleHUs: ropeHus (mmoxapa), 03HaKoMJIEHHEe ¢ o0pa3iaMu
OKCUJIOB W ONHCAaHWE HX CBOMCTB, MOJY4YEHHE, COOMpaHUE, pPACMO3HABAHUE U
M3yUYEHHE CBOMCTB BOJIOpOJia (FOpEeHHUE), B3aUMOJEHCTBUE BOJIOPOJIa C OKCHUIIOM
meau(ll) (BoO3MOKHO MCIOJIB30BAaHUE BUACOMATEPUAJIOB), HAOMIOACHUE OOpPa3IloB
BEILIECTB KOJWYECTBOM | MOJIb, HCCIIEIOBAHHE OCOOCHHOCTEW pPacCTBOPEHUS
BEIIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C
ONpPEAECIEHHON MacCOBOM JIOJIEN PACTBOPEHHOIO BEIIECTBA, B3ANMOICCTBUE BOJIbI
C MertajulamMu  (HaTpueM H  KajlbldeM) (BO3MOXXHO  HMCIOJIb30BaHHE
BHUJICOMATEPHUAIIOB), OMNPEACIICHUE PACTBOPOB KHUCJIOT M WIENOYEH C TMOMOIIBIO
WHUKATOPOB, HCCIEJOBAaHUE OOpa3llOB HEOPTraHUYECKUX BELIECTB Pa3IMYHBIX
KJIACCOB, HAOJIOJIEHNE U3MEHEHUS OKPACKW MHAMKATOPOB B PACTBOPAX KUCIOT U
niesnioyeit, uzydeHue B3ammonenctBus okcuna meau(ll) ¢ pactBopoMm cepHoi
KUCJIOTBI, KHCJIOT C METalUlaMHM, pPEaKUUMd HEUTpalh3aluM, I[OJy4YeHUE
HEPACTBOPUMBIX OCHOBAHUM, BBHITECHEHME OJHOIO METAJUIa IPYIUM W3 pPacTBopa
COJIM, PCIICHUE OJKCHEPUMEHTAJIBHBIX 3aJad 1o TeMe «BaxHeWlne Kiacchl
HEOPraHUYECKUX COCIUHEHUIN.
Tema 3. [lepuoauyeckuii 3axkon u Ilepmoamueckasi cucreMa XHUMHYECKHUX
emeHTOB /I.. MenaeeeBa.
Crpoenue aromMoB. XuMHYecKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKunu.

[lepBbie MOMBITKK KiIacCU(UKAIMN XUMHUYECKUX d3JeMeHTOB. [loHsaTHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, THEPTHBIC Ta3bl). IJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUIPOKCUIBI.

ITepuonnueckuit 3akoH. llepuoauueckas cucrema XMMHUYECKUX DJIEMEHTOB
J.U. Menneneea.  KopoTkomepuognas u  JIUHHOMEpuoAHas  (HOpMbI
[Tepnoanueckout cucrembl xumMudeckux syemMeHToB J.1. Menaeneesa. [lepuoast u
rpynnbl. @U3NYECKUN CMBIC HOPSIAKOBOTO HOMEpPA, HOMEPOB MEPHOA U TPYMIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX Anep. M3oromnel. DnexkTponsl. CTpoeHUE
AJIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckon cucremsl J[.M. MenaeneeBa. XapakTEpUCTUKA XHUMHUUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunoanueckoii cucreme .M. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSl paJnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYyIIaM U NepruoaaM. 3HaYEHUE
[Ieprnonnueckoro 3akoHa W l[leprHOAMYECKON CHUCTEMBI XHUMUYECKUX 3JIEMEHTOB
JUIsL pa3BUTHUS HAyKU U npakTuku. /.M. MeHneneeB — yu€HbIN 1 rpaKJaHVH.
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Xumuueckasi cBsi3b. KoBaneHTHast (MOJiApHAsE M HEMOJSPHAsi) CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenienb  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
[Iporiecchl OKUCIICHUSI U BOCCTAHOBJIEHUS. OKMCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKHM DKCIIEPUMEHT: HU3Y4YeHHE O0O0pasllioB BEIIECCTB METAIOB U
HEMETAJVIOB, B3aMMOJICHCTBHE THJPOKCHJIA IIMHKA C pacTBOpaMHM KHUCJIOT U
IEJI0YEH, MIPOBEJICHUE OIIBITOB, WJUTFOCTPUPYIOITUX MIPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX pEaKIui (TOpeHue, peakiuu pa3lioKeHUs,
COCMHECHUS).

MexnpeaMeTHbIe CBA3M.

Peanuzanust MeXNpeaMETHBIX CBSI3€M MpH M3YYEHWH XUMHUHM B & Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHHWE KaK OOIMMUX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTIEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE TIOHSTHS: HAYYHBIN (QakT, TUIIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUIHOCTb, HAOJIOJCHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®u3uka: Marepusi, aToM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAUOAKTUBHOCTDh, MOJICKYJA, JJEKTPUUYECKUN 3apsl, BEIIECTBO, TENO,
00bEM, arperaTHo€ COCTOSIHUE BEIIECTBA, ra3, PU3MYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocpepa, MUHEpasbl, TOPHBIE TOPOJIBbI,
MOJIE3HBIE UCKOIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 kJacc.
Tema 1. BemrecTBo M XUMHYECKasI peaKIus.

[lepnoanueckuii 3akoH. lleproanyeckas cucTeMa XHUMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIUS, KAIBIUS U UX COEAUHEHUN
B COOTBETCTBUU C IIOJIOKEHHUEM OJJeMEHTOB B llepuomnueckor cucreme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BemecTBa: BUIbI XMMHYECKOW CBA3U. THUIBI KPUCTAUTMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKUA U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanus 151 HOMEHKJIaTypa HEOPraHUYECKUX BEIIIECTB
(MexayHapoHas ¥ TpUBHAbHAs ). XMMHUUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIIUXCS
K pa3IM4YHbIM KJIacCaM HEOPraHUYECKUX COCAWHECHUM, TEHETUYEeCKasi CBS3b
HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XuMru4ecKux peakiinii o pa3INdHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIwioBoMYy 3(dekrty, 1o
U3MEHEHHUIO CTETICHEH OKHUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
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YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUSL.

[lonsitue o ckopocth Xxumuuecko peakuuu. [loHsTHE 00 O00paTUMBIX
U HEOOpaTUMbIX XMMHUYECKUX peakiusix. [IoHsITHE 0 TOMOT€HHBIX U FE€TEPOreHHBIX
peakuusax. lloHstne o xumuueckoM paBHOBecHH. DakTopbl, BIUAIONIME HA
CKOPOCTh XMMUYECKOU PEAKIUHU U MOJO0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU,  AJIEKTPOHHBIM  OajlaHc
OKHUCJIUTENIbHO-  BOCCTAHOBUTENbHOM  peakuuu. CocTaBieHuE  ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUd C  HCIOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust  BIAEKTPONUTHUYECKOM  JUCCOLMAIIMU.  DJIEKTPOJUTBI U HE
ANEeKTpOoauThl. KarhoHbl, aHWOHBL. MeXaHW3M JUCCOLMALMM BEHIECTB C
pa3IUYHBIMH BUJAAMH XUMHUYeCKOW cBs3u. CreneHs auccounanud. CUIBHBIE U
ci1a0ble AJIEKTPOIUTHI.

Peakuuu nonHoro oomMeHa. Y cia0BUs MPOTEKaHUs PEAKIMI HOHHOTO 0OMEHa,
IIOJIHBIE W COKpalIEHHBIE HOHHBIE ypaBHEHUs peakuuil. CBoiicTBa KHUCIOT,
OCHOBAHUI U COJIEH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHYECKOIN TUCCOLUALIUN.
KauecTBeHHbIE peakuny Ha MOHBIL. [IoHATHE O rUApOIN3E COJIEH.

XVMMHYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPUCTAIUIMYECKUX
PEIETOK HEOPraHMUECKHUX BEIIECTB — METAJUIOB M HEMETaJLJIOB (TpaduTa u anmasa),
CJIOKHBIX BEIIECTB (XJIOpUJA HATpHUsA), UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON pEeaKIUU OT BO3ACHCTBUS PA3NMYHBIX (DAKTOPOB, HUCCIEIOBAHUE
AIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IpolLiecca AMCCOLMALMUA KHUCIOT,
niesioyeil U coseid (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHUANIOB), MPOBEICHUE
OMBITOB, WJUIFOCTPUPYIOLIUX IMPU3HAKK MPOTEKAHUS pPEaKUUil HOHHOTO OOMeEHa
(oOpa3zoBanue ocaaka, BbIJIEJIEHUE Ta3a, o0O0pa3oBaHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKLUI
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUS), PaclO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIUUM HA HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

Tema 2. HemeTa/uibl M MX COeTMHEHM.

OOmiass xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUeCKrue CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMepeE XJopa (B3auMOECTBIE
C MeTajulaMH, HeMeTalllaMu, uienodamu). XsopoBojaopos. ConsiHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4Ye€HUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPOJIa Ha OPTaHU3M 4YeJioBeKa. BaskHelme X10puabl U UX HAX0XKICHUE B
pUpoJe.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcOOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUS.

CrpoeHue u pu3nYecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U CEphI.
AnnoTtponHble MOIU(UKAIIMKM KUCIOPOAa U cepbl. XUMHYECKHUE CBOMICTBAa CEpBHI.
CepoBogopoj, cTpoeHue, (pu3nueckue M XuMHueckue cBoiicTBa. OKCUIBI Cepbl
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KaK TMpeICTaBUTENH KHUCIOTHBIX OKcHAoB. CepHas KHCIOTa, (PU3NYECKUE U
XUMUYECKHME CBoMcTBa (00lIMEe Kak TMpEeACTaBUTENs Kilacca KUCIOT |
cnenuduyeckre). XuMUYECKUE PEaKlUU, JICKalue B OCHOBE IMPOMBIIIIEHHOTO
crocoba mnonydeHus cepHoil kuciotel. [Ipumenenue. Conu cepHOl KHUCIOTHI,
KaueCTBEHHAs peakiusl Ha cyibdaT- noH. HaxoxaeHue cepbl U €€ coeIMHEHUI B
npupoge. XUMHUUECKOE 3arpsi3HEHUE OKPYXKAIoLIEeH Cpellbl COSAMHEHUSIMU CEpPbI
(KUCTIOTHBIE JIOKIIM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IPEIOTBPAIICHHUS.

Obmas xapakTepucTuka 31eMeHToB VA- rpymnmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

A30T, pacmpocTpaHeHue B MpHUpoje, GU3NUecKrue U XUMMHYECKHE CBOMCTBA.
KpyroBoport azota B npupoje. AMMHAK, ero pU3nYecKue 1 XUMHUIECKIE CBONCTBA,
nosydyeHue W mnpumeHenue. Coau aMMOHHMS, MX (PU3MUECKHE M XUMUYECKUE
CBOICTBa, mpuMeHeHue. KauecTBeHHas peakivsi Ha WOHBI aMMOHUsS. A30THas
KHCI0Ta, €€ mojydyeHue, (U3NYecKue M XHMMHMYECKHE CBOWCTBa (00IIue Kak
IpeCTaBUTENs Kilacca KUCIOT U crneuuduueckue). VcnonbzoBaHue HUTPATOB U
coJieil aMMOHMSI B Ka4Y€CTBE MUHEPAJIbHBIX YAOOpeHU. XUMHUYECKOE 3arpsi3HEHNE
OKpY>Karolllel cpeibl COENMHEHUSMU a30Ta (KUCJIOTHBIE NOXKIU, 3arpsi3HEHHE
BO3/yXa, I0YBBI U BOJIOEMOB).

docdop, amnorpornnbie Moaudukanuu Gocdopa, puzndeckue 1 XUMUIECKUE
cBoiictBa. Okcua dpocdopa(V) u pocopHas kucnora, pu3ndeckue 1 XUMHUECKHUE
CBOiCcTBa, moisiyueHue. Mcmonb3oBanue (ocdaroB B KadecTBE MUHEPAIbHBIX
yA0OpEHUI.

O6mas xapakrepuctuka snemMeHToB |V A- rpynnbel. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

VYrnepoa, amioTponHble MOAU(UKAIMU, PACHPOCTpAHEHUE B MPHUPOJE,
¢usznyeckue U XuMudeckue cBoiicTBa. AxacopOuusa. Kpyrosopor yriepona B
npupojie. OKcuibl yrieposa, ux Gpu3nyeckue 1 XuMU4ecKre CBOMCTBa, IEHCTBUE Ha
KUBbIE OPraHU3Mbl, MOJIYYEHHE M MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI,
CBsI3aHHBIE ¢ OkcuaoM yriepoaa(lV), runoresa rimodanrbHOTO NOTEIICHUS KIIUMAaTa,
MapHUKOBBIN 3P ekT. YronbpHas KUCIO0Ta U €€ COJU, UX (PU3NUECKUE U XUMUYECKHE
CBOICTBA, TIOJIy4eHHE U MpuMeHeHrne. KauecTBeHHas peakiysi Ha KapOoHAT- HOHBI.
Hcnonp3oBanue kapOOHATOB B ObITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEJbCKOM
XO3SMCTBE.

[lepBoHayaNbHBIE MTOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
Nx coctaB u xumuyeckoe crpoenue. [lousaTre o OMon0rn4ecky BaKHbIX BEIECTBAX:
xKupax, Oenkax, yrieBoJjax — M HMX pOJIM B JKU3HU 4YesnoBeka. MarepuaiabHOe
€IMHCTBO OPTaHWYECKUX U HEOPTAHUYECKUX COCTMHEHUH.

Kpemunii, ero Qusnueckne W XUMHUYECKHE CBOWCTBA, IOJIY4YEHUE W
npumeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus(1V) u kpemuueBoi kuciore. CHUIMKAThI, UX HCIOJIB30BaHUE B OBITY,
MEUITMHE, TPOMBIIIIICHHOCTH. BaykHEHITHE CTPOUTENIbHBIE MaTEpUAITbl: KEPAMHUKA,
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CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

XVUMHYECKHUH SKCTIEPUMEHT: U3y4eHHE 00pa3I[0B HEOPTaHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCJIOThI, IPOBEAEHUE KAUECTBEHHBIX PEAKIIUN HA XJIOPUI-HOHBI
¥ HaOJIOJIeHHE TMPU3HAKOB HMX MPOTEKaHMs, OMBITHI, OTpaxaromue (u3ndecKue
U XMMUYECKHE CBOMCTBA raJIOT€HOB M UX COCAMHEHUM (BO3MOXHO MCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), O3HAKOMJICHHME C o00pa3lnaMu XJOPHUAOB (TaJIOT€HH]IOB),
O3HAaKOMJIEHUE C 00pa3laMH Cepbl U €€ COEIUHEHUSMHU (BO3MOXHO MCIOJIb30BAHKE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUS caxapa IO JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThbI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIICeHHOI CEpHOM KUCIOTHI, TPOBEICHNE KAUECTBEHHON PEeaKINK Ha CyIb(at-
WOH W HAOJIOJeHUE TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (U3HUYCCKUMU
cBOMcTBaMH a3oTa, (ochopa W UX coenWHEHUN (BO3ZMOXKHO HCIOJIB30BaHUE
BHUJICOMATEepHUaIOB), oOpa3iaMu a30THBIX M (OChHOPHBIX yAOOpEHUM, MOIydeHUE,
coOupaHue, pacro3HaBaHWE€ U M3YYCHHE CBOICTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX  peaknuuii Ha  WOH  aMMoHuUiA U ¢ocdar-  HOH
U U3YYCHHE MNPHU3HAKOB WX NPOTEKAHHUS, B3aUMOJECUCTBHE KOHIIEHTPUPOBAHHOMN
a30THOM KHCIOTHI C MeEJbI0 (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUATIOB),
U3YYeHUE MOJelell KPUCTAIUIMYECKUX pemeEToK anMasa, rpaduta, (ysuiepeHa,
O3HAKOMJICHHUE C TIPOLIECCOM aJICOPOLIUU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yIIéM M yCTPOMCTBOM MPOTHBOTa3a, MOJy4YEHUE, COOMpaHUEe, paclio3HABaHUE U
M3yYEHHE CBOMCTB YTJEKUCIIOrO rasa, MPOBEJCHUE KAYeCTBEHHBIX PEaKIMi Ha
KapOOHAT U CUJIMKAT- MOHBI U U3yYCHUE TPU3HAKOB UX MPOTEKAHUSI, 03HAKOMJICHUE
C TOPOIYKIMEH CHUIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

Tema 3. MeTa/ljibl 4 UX COETMHEHUSI.

OO611ast xapakTeprucTUKa XUMHYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAHHUH
ux mnojoxeHus B Ilepuogumyeckoil cUCTEME  XHMHYECKHX  3JIEMEHTOB
J.W. MenneneeBa u ctpoeHust aToMoB. CTpoeHHE METAILTOB. MeTaminueckas CBsI3b
U METAUIMYECKass KPUCTAJUIMYECKas pelmeTka. ONEKTPOXUMUYECKHN Pl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTy4eHus MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 4yTYH, JIOPATIOMUHUNA, OPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIIICHHOCTH.

[lenoynbie MeTamuIbl: MojioxkeHue B [lepruoanueckoil cucteMe XUMHUYECKUX
anemeHToB /.M. Menneneesa, CTpoeHHME HMX aTOMOB, HAXOXIEHUE B IPUPOJIE.
duznyeckrue U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpus W Kanus). OKcHUIbl
W TUIPOKCUIBI HATpus M Kanus. [IpuMeHeHHe WIEIOYHbIX METAIOB U HX
COEJIMHEHUMH.

[[lenouyHo3eMeNbHBIE METAUIBI MAarHuid W KaJIbLUWW: IOJOXKEHUE B
[Tepnoanueckout cucteMe xumMuyeckux 3yemMeHToB /.M. MenneneeBa, CTpoeHue nx
aTOMOB, HaXOXJ€HUE B TIpupoje. Pu3nuecKue 1 XMMUYECKHE CBOMCTBAa MarHus 1
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KaJiblusl. BaxkHeiiine coequHeHnst Kanblus (OKCUI, TUIPOKCU/T, coJin). ZKECTKOCTD
BOJIbI U CITIOCOOBI €€ yCTpaHEeHHUSI.

AJOMUHUN: TTOJI0)KEHHE B [leproinueckoil cucTeMe XuMUYECKUX AIIEMEHTOB
.. MenneneeBa, CTpoeHUE aToMa, HaxoxkAcHue B mnpuponae. duznyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQPOTEpHbIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nmonoxkenne B llepuonnueckoil cucteMe XMMHUYECKUX HJIIEMEHTOB
J.W. MenneneeBa, CTpO€HHE aToMa, HaxOKJICHHWE B mpupoae. dusznueckue u
XUMHUYECKUEe CBOMCTBa »xene3a. Okcuabl, Tuapokcuasl u conu xeneza(ll) u
xenesa(lll), ux cocras, CBOIICTBA U MOTYyUYCHHUE.

XHUMHUYECKUN SKCHEPUMEHT: O3HAaKOMJIEHME ¢ oOpas3lamMu METauiOB U
CIUTABOB, WX (DU3UYECKUMU CBOWCTBAMHU, H3yYEHHE pE3YJIbTATOB KOPPO3UHU
METauIoB  (BO3MOXKHO  HWCIIOJIb30BAaHWE BHICOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUS OKCUJIA KAJIBIUSI U HATPUS C BOAOW (BO3MOXKHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), HCCIIEIOBAHUE CBOWCTB KECTKOW BOABI, MpOLECCA TOPEHUS
JKeJe3a B KUCIopoAe (BO3MOXKHO HCHOJIb30BAHUE BHIEOMATEPHAIOB), TPU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX PEAKIMi HAa WOHBI (MarHus, KajbIus, AJIOMUHUS,
LMHKA, xenesa(ll) u xenesa(lll), meau(ll)), HaOJII0ICHUE
Y OIKMCAHME MPOIIECCOB OKPAIIMBAHUS TJIaMEHA HOHAMU HATPUS, KAl U KaJbIUs
(BO3MOXXHO HCIIOJIb30BAaHUE BUJICEOMATEPUATIOB), HCCIEIOBaHUE aM(OTEPHBIX
CBOWCTB  THAPOKCHIA  ANIOMUHMS M  THUJIPOKCUJA  I[MHKA, PpEIICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4 10 TeMe « BaKHEUIIINEe METAJITBI U UX COCTUHEHUS.
Tema 4. Xumus u okpyxawinas cpeaa.

HoBeie Matepuansl u TexHOJMOTMU. BelecTBa n Matepruabl B MOBCEHEBHOM
JKU3HHM YeJIOBEKa. XHUMUS M 30pOBbE. be30omacHOe HMCIOIb30BAaHHE BEIIECTB U
XUMHUUYECKUX peakiuii B ObITy. IlepBas momomis mpu XUMHUUYECKHUX OXKOrax u
oTpaBiieHUsAX. OCHOBBI 3KOJIOTUYECKOW IPAaMOTHOCTU. XHMHUYECKOE 3arpsi3HECHUE
OKpYyXaroien cpeapl (mpenenbHas nonyctuMas KoHneHntpamus Bemiects — [1K).
Ponb XxvuMuu B perieHuu IKOJIOTHYECKUX MPOOIIEM.

[IpupoaHbie UCTOYHUKH YTIEBOAOPOJOB (yrojib, IPUPOAHBIA ra3, HEPTH),
MPOIYKTHI KX TIEPEPAOOTKH, UX POJIb B OBITY M MPOMBIILICHHOCTH.

XVMMHUUYECKUI OKCIEPUMEHT: HU3Y4YeHHE OOpas3IoB MarepuaioB (CTEKIIO,
CIUUIaBbl METAJIJIOB, IOJIUMEPHBIE MaTEPHAIIbI).

MexnpeaMeTHbie CBA3M.

Peanm3zannss MeXnpeaMETHBIX CBSI3€M NpPU W3YYEHMM XUMUU B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX eCTeCTBEHHO-HAYYHBIX
MOHSTUIN, TAK U MOHSATHUM, SBJISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO61mue ecTecTBEHHO-HAYUHbIC MOHATHS: HAYYHBIM (pakT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KJIacCHU(pUKAIMs, TEePUOJANIYHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJIEIUPOBAHUE, HU3MEPEHUE, MOJEIb, SBJICHUE, NAPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.
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®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUU 3apsi, MPOBOTHUKH,
MOJYTIPOBOJTHUKY, JAWDJCKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIOo, OOBEM,
arperaTHoe COCTOSIHAE BEIECTBA, ra3, PacCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: gorocunTes, Apixanue, O6wocdepa, IKOCHCTEMa, MHUHEpPATHHBIC
yI0OpeHusi, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapocdepa, MHHEpaAIbl, TOPHBIE MOPOIBI,
M0JIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIEC PECYPCHI.

[lnanupyemble pe3yJabTaThl 0CBOEHUSI MPOrPaMMBbI 10 XUMHH HA
YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus.

W3ydyeHne XuMuM Ha YpOBHE OCHOBHOTO OOIIEr0o 0Opa3oBaHUsI HAIMPABJICHO Ha
JOCTHKEHUE OOYYaIOIUMHUCSA JIMYHOCTHBIX, METAlPEJAMETHBIX M MPEIMETHBIX
Pe3yJIbTaTOB OCBOEHUS YUEOHOI O IpeAMeTa.

JIM4HOCTHBIE pe3y/IbTaThl.

JINYHOCTHBIE ~ pe3yNbTaThl OCBOCHHUS HPOrpaMMbl  OCHOBHOTO  OOILEro
oOpa3oBaHMsI JIOCTUTalOTCA B XoJ€ OOyYeHHs XUMHUM B €AUHCTBE Y4eOHOM
U BOCIHUTATENILHOU MESTENFHOCTH IIKOJBI B COOTBETCTBHHM C TPAJAULIMOHHBIMU
POCCUICKUMH COLIMOKYJIBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU,
OPUHATHIME B OOIIECTBE MpaBWJIaMU W HOPMaMHU TOBEJIEHHUS M CIIOCOOCTBYIOT
IporeccaM caMOINO3HAHMSI, CAMOPA3BUTHSI U COIIMATTU3AIIMN O0yUYaIOIIUXCSI.

JInmaHOCTHBIE pe3yIbTaTh OTpaXKaroT TOTOBHOCTD 00yJaroIuXcs
PYKOBOACTBOBAThCSA CHUCTEMOM TIO3UTHMBHBIX IICHHOCTHBIX OpHEHTAllUd U
paciMpeHne OmbITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) maTpuOTHUECKOTO BOCTIMTAHUS:

® IICHHOCTHOT'O OTHOIIEHMSI K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY
Y Hay4YHOMY HACIICAWIO, TOHUMAaHUS 3HAYCHUS XUMUICCKOW HAYKH B JKU3HU
COBPEMEHHOr0  00IecTBa,  CIOCOOHOCTH  BJAAE€Th  JOCTOBEPHOM
uHpOpManrel O MepelOBbIX JOCTIDKEHHSIX W OTKPBITHUSX MHUPOBOW U
OTEYECTBEHHON XHMHH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HAaHUAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;
2) TPaXKTaHCKOTO BOCITUTAHUSI:

® TPEACTABICHUS O COIHUAIBHBIX HOPMAax W TMpaBUIaX MEKIMYHOCTHBIX
OTHOIICHWHA B KOJUIGKTHBE, KOMMYHHKATHBHONH KOMIIETCHTHOCTH B
OOIIIECTBEHHO TIOJIE3HOM, Y4YEeOHO- HCCIEA0BATEeIbCKOM, TBOPYECKOH U
JIPYTUX BUJIAX JEATEIBHOCTH, TOTOBHOCTH K pa3sHOOOPA3HOM COBMECTHOM
NESITeTBHOCTH TPH  BBINIOJHEHWW Y4YeOHBIX, IMO3HABATENBHBIX 3a1ad,
BBITTOJIHEHUH XMUMHYECKUX JKCTIEPUMEHTOB, CO3/aHUU YYEOHBIX MPOEKTOB,
CTpEMJICHHSI K B3aUMOIOHUMAHHUIO M B3aMMOIIOMOILIM B TMPOIECCE 3TOM
yueOHOM 1eATeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE U MOCTYTIKH
CBOMX TOBApPHIILEH C MO3WIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM

OCO3HaHMs MOCJIEACTBAMN MTOCTYIKOB;
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3) IIEHHOCTH HAYYHOTO TTO3HAHHUS:

MHUPOBO33PEHUYECKUX MPEACTABICHUI O BEIIECTBE U XMUMHUYECKOW pEaKIuHu,
COOTBETCTBYIOIIUX  COBPEMEHHOMY YypPOBHIO  pa3BUTUS HAyKu H
COCTABJISIFOIIMX OCHOBY JIJIs1 TOHUMAaHUS CYIIHOCTH HAYyYHOUN KapTUHBI MUPA,
NpeAcTaBlieHuid 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUSA MPHUPOIBI,
B3aMMOCBSI35X YEJIOBEKA C MPUPOTHON CPENOH, O POJIM XUMHUHU B TIO3HAHUHU
ATHUX 3aKOHOMEPHOCTEW;

MO3HABATEIILHBIX MOTHBOB, HAMPAaBJICHHBIX Ha IOJTYYEHHWE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOIUMBIX IS OOBSICHEHUS HAOIIOaeMBIX IPOIIECCOB M
SIBJICHUU

MO3HABATENIbHOM, HH()OPMAIMOHHOM W  YUTATEIbCKOM  KYJbTYPHI,
B TOM YHCJI€ HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4EOHBIMH TEKCTAMH,
CIIPABOYHOM JIUTEPATypOM, AOCTYHNHBIMH TEXHUYECKUMHU CPEJICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEepeca K OOYyYEHHI0O W TMO3HAHUIO, JIIO003HATEIBHOCTH, TOTOBHOCTH
U CHOCOOHOCTH K €amMoOOpa3oBaHHUIO, MPOEKTHOW W HCCIEI0BATEIbCKOMN
NeATEILHOCTH, K 0CO3HAHHOMY BBIOOPY HaIPAaBICHHOCTH U YPOBHS 00yUEHUS
B JIaJIbHEUIIIEM;

4) hbopMUPOBAHHS KYJIBTYPBI 3I0POBbSL:

OCO3HAHMUS IEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3JI0POBBINA 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUN
U HEMPUATUS BPETHBIX MPHUBBIYEK (YIMOTPEOJCHUS aTKOTO0JIsA, HAPKOTUKOB,
KypeHus1), HEOOXOOUMOCTH COONIOACHUS MpaBWil OE€30MaCHOCTH IpHU
oOpaIleHny ¢ XUMUYSCKUMH BEIIECTBAMU B OBITY M peaIbHOW KU3HM;

5) TpyI0BOTO BOCITHTAHUS:

WHTEpeca K TPAKTUYECKOMY HW3YUYEHHUIO0 Mpodeccuil U Tpyaa pasIndHOTro
pona, yBaXXeHUE K TPyAy U pe3ysibTaTam TPYAOBOU NEATETHHOCTH, B TOM
YKCJIe HA OCHOBE MTPUMEHEHUS TIPEIMETHBIX 3HAHUH 10 XUMHUH, OCO3HAHHOTO
BBIOOpA MHIUBUIYATBHON TPACKTOPHUH MTPOIOJKEHUS 00pa30BaHUS C YIETOM
JMYHOCTHBIX HHTEPECOB M CTOCOOHOCTH K XUMHHU, OOIIIECTBEHHBIX HHTEPECOB
1 TIOTPpeOHOCTEH, yCTIEeITHON Mpo(ecCHOHATBHON NESITEILHOCTH M Pa3BUTHS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTh aJalTUPOBATHCS B MPO(PECCHOHATIBHOMN
cpene;

6) PKOJIOrMYECKOr0 BOCIIUTAHUS:

DKOJIOTHYECKH II€JIECO00Pa3HOTO OTHOIICHUS K TPHUPOJC KaK HCTOYHUKY
KU3HM Ha 3emJie, OCHOBE €€ CYIIEeCTBOBAHMS, MOHUMAHUS IICHHOCTH
3I0POBOTO M 0€30MMacHOro oOpa3a >KM3HHM, OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (DM3UYECKOMY H TICUXHUYECKOMY 3/I0POBBIO, OCO3HAHUS
IIEHHOCTH COOJIFOZICHUSI TPaBMJI OE€30MacHOTO TOBEACHHs Mpu padboTe C
BCIIECTBAMH, a TaKXKE B CUTyallusAX, YIPOXKAOIIMX  3I0POBHIO
U KU3HU JTI0JICH;
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® CHOCOOHOCTH MPHUMEHSTh 3HAaHUA, MOJy4daeMmble MPU H3YYECHUH XUMHH,
JUIsL pelIeHus 3aJad, CBS3aHHBIX C OKPYXKAKOIIEW IPUPOJHOU CpENoH,
HOBBILIEHUSI YPOBHSI 3KOJIOTUYECKOM KYJBTYpbl, OCO3HAHUS IJI00AIBbHOTO
XapakTepa SKOJOIMYECKHX MHpoOJieM M IMyTeH WX pEelIeHHs MOCPEICTBOM
METO/I0B XMMUU;

® DKOJIOTMYECKOIO  MBIIUICHUS, YMEHHsS PYKOBOJACTBOBATHCS WM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAJILHON ITPAKTHKE.

MeTtanpeameTHble pe3yJbTaThl.
B cocraBe MmeTrampeaMeTHBIX  PE3yJIbTAaTOB  BBUICISIIOT — 3HAYUMBIEC IS
dhopMUpOBaHUSI MUPOBO33PEHHUS OOITIEHAYYHBIC MTOHITHS (3aKOH, TEOPHS, TPUHITHIIL,
rumnoTes3a, paxkT, cucreMa, MpoIece, IKCIEPUMEHT U JIP.), KOTOPHIE UCIIOIL3YIOTCS B
€CTEeCTBEHHO-HAYYHBIX y4eOHBIX npeaMeTax U MTO3BOJISIOT
Ha OCHOBE 3HAHMH U3 3TUX MPEeAMETOB (POPMUPOBATH MPEACTABICHUE O 1IEJIOCTHON
HAy4YHOW KapTHUHE MHUpA, U YHUBEpPCaJbHbIC yUeOHbIC NEUCTBUS (IIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PEryJIATHBHBIE), KOTOpbIE O0OECIeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCILHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO YUCOHOU
NESATETLHOCTH.
MeTtamnpeaMeTHBIC PE3yIbTaThl OCBOSHUS 00pa30BaTEIILHON MTPOrpaMMBbI IO XUMHUHU
OTpaXkalOT OBJIAJICHUE YHUBEPCAIbHBIMHA TO3HABATEIBHBIMH JCHCTBUSAMHU, B TOM
qHUCIIe:
1) 6a30BBIC JIOTHYECKHUE TCHUCTBUS:
® yMEHHUE HCIOJB30BATh MPHUEMBI JIOTHYECKOTO MBIIUICHUS] TP OCBOCHUU
3HAHWUW: PaCKpbIBaTh CMBICI XHUMHUYECKHX IIOHATHA (BBIACIATH HX
XapaKTepHble TMPU3HAKH, YCTAHABJIMBATh B3aUMOCBSI3b C  JAPYTHUMHU
MOHATHUSMH ), UCIIOJIB30BATh MTOHSATHS I OOBSICHEHUS OTACIBHBIX (DaKTOB U
SBJICHWHA, BHIOMpPAaTh OCHOBAHHMS W KPUTEPHHM I KJIACCH(PUKAINH
XUMUYECKAX  BEIIECTB WM  XHUMHYECKHUX  pEaKIui, yCTaHABIMBATh
MPUYUHHO-CJICICTBCHHBIC CBS3UM MEXKAY OOBEKTaMH HW3Y4YCHUS, CTPOUTH
JIOTUYECKUAE PaCCYXKICHUS (MHIYKTUBHBIC, ACAYKTHBHBIC, IO AHAJIOTHH),
JienaTh BBIBOJIBI M 3aKITFOUCHHS,
® yMCHHE TPUMEHATH B TMPOIECCe TO3HAHUA TOHATHS (TIPEIMETHBIE
U MeTaIpeIMETHbIC), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIU, UCIIOJIb3yEMbIC B
XUMUH, TPeoOpa3oBbIBATH IMIUPOKO MPUMEHSEMbIE B XWMUU MOJICIIbHbBIE
MPEACTABICHUS] — XUMUYECKUNM 3HAK (CUMBOJ DJIEMEHTAa), XMMHUYECKas
dbopmylla U ypaBHCHHE XHMHUYECKON pEaKIUu — TPH PEIICHUH Y4eOHO-
MO3HABATENbHBIX 3a7ad, C YYETOM OJTHX MOJICIBHBIX TPEICTaBICHUN
BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKA HM3Yy9aeMbIX
00BEKTOB — XUMHUYCCKUX BEIIECTB U XMMHUYCCKUX PEAKIIUH, BBISBIISATEH OOITHC
3aKOHOMEPHOCTH, TPHYNHHO-CIICJICTBCHHBIE CBSI3M M TIPOTHBOPEUYUS B
M3y4aeMBbIX TMPOIECccaxX W SBJICHHSIX, MPEAJIaraTh KPUTCPUH IS BBISBICHUS
ATUX 3aKOHOMEPHOCTEH M TIPOTUBOPEUHIA, CAMOCTOSTEIIFHO BRIOUPATh CITOCO0
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pemieHuss ydeOHOUM 3amaun (CpaBHUBATh HECKOJIHKO BAapUAHTOB PEIICHUS,
BBIOMpATh Hanbosee MOAXOAIINI C YYETOM CAMOCTOSITEIBHO BBIEICHHBIX
KPUTEPUEB);

2) 6a30BbI€ UCCIIEI0BATEILCKHIE IEHCTBHUS:

® yMEHHUE HCIOJb30BATh MOCTABJICHHBIC BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUSA, @ TAKXKE B KA4ECTBE OCHOBHI JJIsi ()OPMHPOBAHUS THUIOTE3BI 10
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

e TpUOOpPETEHUE OIbITa TO IIAHUPOBAHWIO, OPTaHW3allMd W TPOBEICHHUIO
YUEHUYECKUX HKCIEPUMEHTOB: YMEHHE HaONI0IaTh 3a XOJOM Ipoliecca,
CaMOCTOATENILHO  MPOTHO3UPOBATh €ro  pe3yibTaT, (GOpPMYIUPOBAThH
0000IIeHUsT ¥ BBIBOABI MO  pe3yibTaTaM TMPOBEIEHHOTO  OIbITA,
UCCJIEIOBAHMUSI, COCTABJIATH OTUET O MPOJICNIaHHOMN padoTe;

3) pabGoTta ¢ uH(OpMAaIIUECH:

® yMeHHE BBIOMpATh, AHAIM3UPOBATH U HWHTEPHPETUPOBATH HHGOPMAIUIO
pa3sIMYHBIX BHAOB M (OPM TIPEACTABICHHS, IOJYy4aeMyl0 U3 Pa3HBIX
WCTOYHHUKOB (HAYYHO-TIOMYJIApHAS JUTEpATypa XUMHUUYECKOTO COJCpKAHUA,
CIIpaBOYHBIE TMOCOOMs, pecypchl MHTepHETa), KPUTHYECKH OICHUBATH
MIPOTUBOPEUYHMBYIO M HEJTOCTOBEPHYIO HH(POPMAIIHIO;

® yMCHHE MPUMCHATHh PA3IUYHBIC METOJbI W 3aIPOCHI MPHU MOUCKE U OTOOpE
uH(OPMAIIUU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JIJISl BBITIOJTHEHUS
y4eOHBIX W TI03HABATENBHBIX 3aJlay OIpPEACNIEHHOTO THUMa, MpuoOpeTeHue
ONbITa B OO0JIACTH HCIOJIb30BaHUS WH(MOPMAIIMOHHO- KOMMYHUKATHUBHBIX
TEXHOJIOTHI, OBJICHUE KYJbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIBLHO BBIOMPATH ONTUMAIBHYIO (GopMy
npeacTaBieHuss WHPOPMAMK ¥ WLIIOCTPUPOBATh pEIIacMble 3a1adu
HECJIOKHBIMU CXEMaMH, JuarpaMMaMu, ApyrumMu ¢dopmamu Tpaduku
1 UX KOMOMHAIIMSIMU;

e yYMEHHE WCIONB30BaTh W AHAIM3HPOBaTH B  TpoIlecce  y4eOHOM
U HCCIEOBATENIbCKOM  JeATeNbHOCTH  WHGOPMAIMI0O O  BIUSHUU
MIPOMBIIIUICHHOCTH, CEJIbCKOTO XO34iCTBA M TPAHCIOpPTAa Ha COCTOSTHUE
OKPYKaroIEn MPUPOTHON CPEIbI;

Y  oOyuwaromerocst Oyayr chOpMHpPOBaHBI  CIENYIOUIME  YHUBEPCAIbHBIC
KOMMYHUKATUBHBIC ICHCTBUS:

e YMCHHUE 3aJaBaTh BOIPOCHl (B XOJie¢ auasora W (WJIM) IHUCKYCCHUM) IO
CYLIECTBY 0OOCyX’aaemMoil Tembl, (OpMYyJIUpPOBaTH CBOM MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS TPE/TIOKEHHOM 3a1a4H;

e TIpUOOPETEHUE OIBITA MPE3CHTAIIUN PE3yJIbTaTOB BHITIOJHEHUS XUMUYIECKOTO
DKCIIEpUMEHTa  (JJa0OpaTOPHOTO  OMbITa, JA0OPATOPHOW pPabOTHl 1O
UCCJIEIOBAaHUIO CBOWCTB BEUIECTB, yU€OHOTO MPOEKTA);

® 3aNHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHUKAMH IIO3HABATEIHHOU
Y UCCJICIOBATEILCKOM ACITETFHOCTH MPH PEIICHUH BO3HUKAIOIIMX MPOOIeM
Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTIACOBAHMS MO3UIUI (00CYKIeHNUs,
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OOMEH MHEHUSIMH, «MO3TOBbI€ IITYPMbI», KOOPAMHALIUS COBMECTHBIX

JEWCTBUM, OIPEIEICHUE KPUTEPHUEB IO OLIEHKE KAauyeCTBA BBHIITOJIHEHHOMN
paboThI U IPyTHUE);

Y  oOyuwaromierocst Oyayr cOpMHpOBaHbBI  CIEIYIOUIME  YHUBEpCAIbHbBIC
pETyJIATUBHBIC NEHCTBUS:

® YMEHHE CaMOCTOSITEJIbHO OIpPENENATh LEIH NESITENbHOCTH, IJIAaHUPOBATh,

OCYILECTBISATh, KOHTPOJIUPOBATh M MpPH HEOOXOTUMOCTH KOPPEKTUPOBATH

CBOIO JICSTEILHOCTH, BRIOMPATh Hanbosee 3(pPeKTuBHBIE CIOCOOBI PEIICHHUS

y4eOHBIX M TIO3HABATENBHBIX 3a7a4, CAMOCTOSITEIBHO COCTaBISATH WIIU

KOPPEKTUPOBATh IPEMIOKEHHBIA AJITOPUTM JEUCTBUU IIPU BBINOJIHEHUH

3aJjaHuil ¢ y4€TOM MOJy4eHHUS HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaxX —

BEILIECTBAX U PEAKLMSIX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO PE3yJIbTaTa

3as1BJICHHOM LIEJIH;

® YMEHHE WUCIIOIb30BaTh W AHAIU3UPOBATh KOHTEKCTHI, IPEIJIaracMble B

YCIIOBUH 3aJIaHUM.

IIpeaMeTHBbIe pe3yJbTAaThl OCBOEHUS POTPAMMBI [10 XUMUU HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl.

B cocraBe mnpeaMETHBIX PE3YJIbTATOB IO OCBOEHUIO O0A3aTEIBHOIO
COJIep>)KaHMs, YCTAaHOBJIEHHOTO JaHHOM MpuMepHOM pabdodeil mporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAyYHbIE 3HAHUSA, YMEHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A OpeAMETHONM obnactu  «XUMHS», BUBI
JNEATEIbHOCTH IO  IIOJYYEHUIO HOBOTO  3HAHWsA, €ro HMHTEpIpeTaluy,
IpeoOpa30BaHUIO U NPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYALIMSIX.

K koniry oOydenus B 8 kiiacce y o0yuaroierocst 0yay chopMHUpOBaHbI CJIETYIONTHE
IIPEIMETHBIE PE3YJIBTATHI IO XUMUU:
® packKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKHX MOHATHI: aTOM, MOJEKYJIA,

XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh

(omHOpOAHAs W HEOAHOPOJHAS), BAJIEHTHOCTh, OTHOCHUTENbHAS ATOMHAsA U

MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,

MaccoBas J0Js XUMUYECKOrO 3JIEMEHTA B COCIMHEHHUH, MOJISIPHBIM 00BEM,

OKCHJI, KHCJIOTa, OCHOBAHHUE, COJb, JJIEKTPOOTPULATEIBLHOCTh, CTEIEHD

OKHUCJIEHUS, XUMHUYECKas peakuus, KiacCu(UKalusl peakiuil: peakiuu

COEJIMHEHMSI, peaKLIUK Pa3JIOKEHUs, PEaKIMK 3aMEIIeHUs], peakllui 0OMeHa,

9K30- U SHAOTEPMHUYECKHE pEaKLnH, TeII0BOM 3 (eKT peakuuu, 11po aToma,

AJIEKTPOHHBIN CIIOM aroma, aTOMHasi OpOUTallb, paguyc aToMa, XMMHUUYECKast

CBSI3b, INOJISIPHASI W HENOJIApHAs KOBAJEHTHAs CBSA3b, MOHHAs CBSA3b, HOH,

KaTUOH, aHUOH, pacTBOp, MaccoBas JOJs BemecTBa (MPOLIEHTHas

KOHIIEHTpAIIUs1) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKUX TOHATHA U

MPUMEHSTH 3TU MOHSTHS MPU ONMUCAHUU BEUIECTB U UX MPEBPALICHUI;

® HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBICHUS! (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;
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OTIPEIENSITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPUHAIIC)KHOCTh
BEIIECTB K OMNpeAeIEHHOMY KiacCy COEIMHEHHM 1o QopMmyliaM, BUJT
XUMUYECKOM CBsI3W (KOBaJeHTHass M HWOHHAasi)) B HEOPTraHUYECKUX
COCJIMHEHUSX;

packpeiBath  cMmbicii  [lepmogmueckoro  3akona .M. Menneneena:
JEMOHCTPUPOBATh TMOHWMAHHUE TEPUOJUIYCCKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT WX ToJIokeHUs B [lepmommueckoit cucreme,
3aKOHOB COXPAaHEHHsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yUeHUS, 3aKOHa ABorajpo, OIHCHIBATH
U XapakTepuszoBarh TabmuuHyro ¢opmy Ilepuoguueckoil cuctembl
XUMHUYECKUX DJJIEMEHTOB: pa3linyaTh MOHSATUS «rJlaBHas noxarpymnmna (A-
rpymnmna)y u «mobdoynas noxarpynmna (b- rpymnma)», Manmeie u OobIIHE
NEPUOJIbI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B TaliuIle
«Ilepuoanueckas cucrema xumuueckux siaemeHToB .M. MenneneeBa» ¢
YUCJIOBBIMU XapPaKTEPUCTUKAMH CTPOSHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB
(coctaB u 3apsnm sjpa, OOIIEe YHUCIO SJICKTPOHOB U pacIpe/eieHHe
WX T10 DJICKTPOHHBIM CJIOSIM);

KJacCH(pUIMpPOBaTh XUMHUYECKHE JJIEMEHTHI, HEOPTaHWYECKHE BEIICCTBA,
XUMHUYECKUE peakiuu (10 YUCIYy W COCTaBy YYACTBYIOUIUX B PEAKIUU
BEII[ECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAsi OMUCAHUE MPUMEpPaAMHU MOJICKYJISPHBIX
YPaBHEHHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT X Ka4€CTBEHHOTO
COCTaBa, BO3MOYKHOCTH TMPOTCKAHUS XUMHYECKUX TMPEBpaIcHUl B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XHMMHYECKOTO »dJeMeHTa Mo (opMmyse COeIUHEHUs,
MacCOBYIO JIOJTIO BEIIIECTBA B pacTBOPE, MPOBOJUTH PACUEThI IO YPABHEHHIO
XAMUYECKON PEaKIINH;

MPUMEHSATH OCHOBHBIC OTIEPAIMH MBICTUTECIIBHON JEATEIPHOCTH — aHAJU3 U
CHUHTE3, CpaBHEHHE, O0000IIeHrne, CHUCTEeMaTU3alui, Kiaccu(puKaluio,
BBISIBJICHUC TPUYUHHO-CIICJICTBEHHBIX CBS3€H — i1 W3yYEHUS CBOMCTB
BCIIECTB M XMMHUYECKUX PEAKIINN, €CTECTBEHHO-HAYYHBIE METObI TIO3HAHUS
— Habo/IeHne, U3MEpeHne, MOJICITUPOBAHKE, HKCIIEPUMEHT (peajbHBbI U
MBICJICHHBIN);

CJIEIOBATh MPABUJIAM TOJIH30BAHUS XUMHUYECKOUW MOCYI0M 1 1a00paTOPHBIM
o0opyZ0BaHMEM, a TakKe TMpaBWiiaM OOpalIeHus C BEIIEeCTBAMH B
COOTBETCTBHM C HWHCTPYKIIUSMHU TI0  BBITTOJIHCHHIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoia M KHCJIOpOJa), MPHUTOTOBICHHIO PACTBOPOB C OIpeneIEHHON
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MAacCOBOM JI0JIEM PACTBOPEHHOIO BEUIECTBA, IUIAHMPOBATH W IIPOBOAUTH
XMMHUYECKHUE JKCIEPUMEHTHl IO PACHO3HaBAaHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C IOMOIIbIO HHIMKATOPOB (JIaKMYC, (PEeHOIPTATICNH, METUIOPAHK U

JpyTHe).

K koniry oOydenus B 9 kiacce y ooyuaroierocst 0yay chopMUpOBaHbI CIETYIONTUE
MpEeIMETHBIC PE3YJIbTATHI IO XUMUU:

PAaCKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATHIA: XUMUYECKUN DIIEMEHT,
aToM, MOJIEKYyJla, WOH, KAaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAaJEHTHOCTb, 3JEKTPOOTPUIIATEIBLHOCTh, CTEIEHb OKHCIICHUS,
XUMUYECKas PEaKIns, XUMUIECKas CBS3b, TETIOBOH 3P HEKT peakiuu, MOJIb,
MOJISIPHBIM 00BEM, pacTBop, ANEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
AIEKTPOIUTHUYECKAS TUCCOIMAIIS, PEaKIIMi HOHHOTO 0OMEHa, KaTalu3aTop,
XUMUYECKOE paBHOBECHE, OOpaTUMble U  HEOOpaTUMbIE pPEaAKIHUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUHU, OKUCIUTEh, BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTAHOBJICHHUE, AJUIOTPONHs, aM(POTEPHOCTh, XUMUUYECKAS
CBsI3b (KOBaJCHTHAs, HOHHAsI, METAJUTMYECKas), KpUCTAILTUNYECKasl PEIIETKa,
KOpPpO3Usl METAIIOB, CIUIABbI, CKOPOCTh XMMHUUYECKON peaKUuu, MPEAEIbHO
nonyctumas koHuentpanus (I1IJIK) Bemectna;

WUTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TMOHATHH U
MPUMEHSITh 3TU TOHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUI;
MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJISl COCTaBICHUSI (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

ONPENIENATh BAJECHTHOCTh U CTEIEHb OKUCICHHS XUMUYECKHX SJIEMEHTOB
B COCJUHEHMSIX pa3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCy COE€IMHEHUN 10 (hopMysaM, BUJ XUMUYECKOUN CBSA3H
(KOBaJIeHTHasi, MOHHAs, METAJJIMYECKasi) B HEOPTaHUYECKUX COCTUHCHUSX,
3apsii MOHA M0 XUMUYECKOU (popMyrie, XapakTep Cpelibl B BOJHBIX pacTBOpax
HEOPTaHUYECKUX COCTMHEHUH, TUTT KPUCTATUYECKOU PEIIETKA KOHKPETHOTO
BEIIIECTBA;

packpeiBath  cMmbicn  [lepuommueckoro  3akona  J[.M. Menneneena
U JEMOHCTPUPOBATh €ro IOHHMaHUE: ONUCHIBATh M XapaKTepHU30BaATh
tabnuunyio ¢dopmy lleprogudeckoit cUCTEMbl XUMHUYECKHX DJIEMEHTOB:
pasnuyaTh TOHATHUS «TJIaBHas moarpynna (A- Tpymnma)» U «moOodHas
noarpynmna (b- rpynma)», Mampie W OONBIIHME TEPUOABI, COOTHOCHUTH
0o003Ha4YeHUs1, KOTOpPhIE HMMEITCS B  MEPUOJUYECKOM  Tabiuile,
C YMCJIOBBIMH XapPaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKUX DJIEMEHTOB
(coctaB u 3apsj snapa, o0Iee Yucio JIEKTPOHOB U pacHpe/iesieHHe UX IO
AIIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB AJIEMEHTOB M WX COCJMHEHHMM B TpejAeax MajblX IMEPUOJIOB U
TJIABHBIX MOJTPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJacCu(UIMPOBaTh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHWYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (1m0 YKMCIy M COCTaBy YYAacTBYIOIIMX B PEAKIUU
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BEIIECTB, MO TEIUIOBOMY 3(DQeKTy, M0 U3MEHEHHUIO CTENEHEH OKWCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepru30BaTh (OMHUCHIBATH) OOMME M CHEUUUECKUEe XUMHUYECKHE
CBOMCTBa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKJIAs OIHCAHHE
pUMEpaMH  MOJICKYJIIPHBIX W HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHUS AJIEKTPOTUTHICCKON TUCCOIUAITNN KHACTIOT, TIEI0YCH
U COJIeH, TIOJIHBIE W COKpAIIEHHBIC YPaBHEHUS Peakluii MOHHOTO OOMeEHa,
YpaBHEHUSI PEaKIHi, TMOITBEPKIAAONINX CYIIECTBOBAHUE TEHETUYECKON
CBSI3U MEXK]Iy BEIIECTBAaMHU Pa3JIMYHBIX KJIACCOB;

pacKphIBaTh  CYIIHOCTh  OKHCJIWTEIbHO-BOCCTAHOBHUTEIBHBIX  pPEaKIUi
MOCPEJCTBOM COCTABJICHUS JICKTPOHHOTO OalaHca 3TUX PeaKIHif;
MIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHHWsSI XWMHUYECKHX TMPEBpAICHUH B Pa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENHHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XHMMHYECKOTO »dJeMeHTa 1o ¢GopMmysie COequHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MIPOBOJIUTH PACUEThI IO YPABHEHHIO
XUMHUYECKOMN peaKIny;

CJIEIOBATh MPAaBUJIAM IOJIb30BAHUS XUMHUYECKOUN MOCY/I0M U 1a00paTOpHBIM
o0opyZoBaHMEM, a TakKKe TMpaBWiaM OOpalIeHus C BEIMIECTBAMH B
COOTBETCTBHM C HWHCTPYKIIUSMH TIO  BBITIOJIHCHHIO  JIAOOPAaTOPHBIX
XUMHUYECKUX OIMBITOB IO MOTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTEH PEAKIIMH, TTOATBEP)KIAOIINE Ka4EeCTBEHHBINH COCTaB Pa3IUIHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM MYTEM  XJIOPUAOPOMHII-, HOAMI-,
kapOonart-, ¢ocdar-, cumukar-, cyiabdar-, TUIPOKCUI-HUOHBI, KATHOHBI
AaMMOHHUSI M HMOHBI M3YyYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OTIEPAIMH MBICTUTECIIBHON JEATEIHPHOCTH — aHAJN3 U
CUHTE3, CpaBHEHHE, O0O00OIleHHe, CHUCTEeMATU3allhl0,  BBISBICHUE
MPUYUHHO-CJICICTBCHHBIX CBS3CH — 11 W3YyYCHHsS] CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUH, EeCTCCTBEHHO-HAYYHBIC METOAbI IIO3HAHHUS —
HaOMIOICHUE, W3MEPEHHE, MOJICIMPOBAHUE, HKCIIEPUMEHT (pealbHBIA U
MBICJICHHBIN).
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TemaTHuyeckoe NVIAHUPOBAHUE

8 kiace
Ne | Hanmenopanue | KOTMYECTBO 4acoB
1/ | pasnesnos uTem DyekTpoHHbIE (L poBHIE)
Bceer | Koutpoabnbl | [IpakTHYECKH | oGpasoBaTenbHble pecypebl
| IporpaMmbl 0 e padoThI e paGoThl

1. |[Tema 1. 20 1 bubmmoreka @OI'UC «Mos
ITepBoHAYAIBHBI mkoiga»  — lesson.academy-
€  XHMHYECKHE content.myschool.edu.ru/07.2/
MTOHSATHS. 05

bubnuomnikona
www.biblioschool.ru

2. |Tema 24 1 1 bubmuoreka ®I'UC «Mos
2. Baxwueiimme mkoyna»  — lesson.academy-
[IPEACTaBUTEIIN content.myschool.edu.ru/07.2/
HEOPTraHUYECKUX 05
BEIIECTB.

3. |Tema 3. 24 1 2 bubmuoreka ®I'UC «Mos
[Mepuoauyeckuit mkoyna»  — lesson.academy-
3aKOH u content.myschool.edu.ru/07.2/
[lepuonnueckas 05
cucTema
XUMUYECKUX bubnuonikona
AJIIEMEHTOB www.biblioschool.ru
.. Meneneen
a.

Hroro: 68 2 4
9 kaacce

e HaumenoBanu | KosinuecTBo yacos

n} e pa3aeJioB u DJieKTpOHHbBIE (I (ppoBbHIE)
TeM Bcer | Konrpouabns! | [IpakTuyeckn oGpa3oBaTeabHbIE PECYPChI

n MPOrpaMMbl 0 (Y paﬁOTbI (9 paﬁOTbI

1. |Temal. 17 1 bubmuoreka @OI'UC «Mos
BemectBo u ITKOJIa» — lesson.academy-
XUMHAYECKast content.myschool.edu.ru/07.2/
peakius. 05
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Bubnuonikona
www.biblioschool.ru

Tema 2. 21 bubmnoreka ®OI'UC «Mos
Hemeramnsr  u IIKOJIa — lesson.academy-
ux content.myschool.edu.ru/07.2/
COEIMHEHNUS. 05
Tema 20 bubmuoreka @OI'UC «Mos
3. Metamsl 1 IIKOJIa» — lesson.academy-
ux content.myschool.edu.ru/07.2/
COCTUHEHMUSI. 05
bubnuomkoina
www.biblioschool.ru
Tema 4. Xumus | 10 bubmuoreka @OI'UC «Mos
U OKpYKaroImas IIKOJIa — lesson.academy-
cpena. content.myschool.edu.ru/07.2/
05
Hroro: 68
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