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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 10 XHMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3yJdbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBEe ¢enepalbHON paboueld MPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHLETIIMHU MPENoaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T MpEACTaBICHUE O IENsAX, OOIIeil cTpareruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUS OOYyYAIOMUXCA CPEACTBAMHU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
peaycCMaTpUBAET PACHPEACICHUE €ro Mo KilaccaM M CTPYKTYpPUPOBAHHE IO
pazgenaM M TeMaM MpPOrpaMMbl MO XWUMHUHU, ONPEAECSET KOJIUYECTBEHHBIC W
KaueCTBEHHBIE XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYECHHUSI XUMHUH C  Y4ETOM  MEXIOPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4YaromIuxcsi, ONpEeACsIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTelIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJIeH M3ydYeHUs MpeAMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYalolerocs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XUMHH CIYXHUT OCHOBOM [JIi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poiib UrpatoT (GopMUPYEMbIE XUMHEH TPEACTABICHUS O B3aMMOIPEBPANICHUSX
SHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B IMPHUPOJE, O MYTAX pEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTreTHUCCKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, MPOOIEM 3IPaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTEM JUII  CaMOpPa3BUTHUS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 0011IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HX CAMOCTOSITEIHHOW  y4eOHON  JesATeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIENIOBATEIbCKUX YMEHUM, HEOOXOIUWMBIX KaK B
MMOBCEAHEBHOM JKU3HU, TaK U B MPO(ECCUOHATBHON IS TEIHHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IVISIa HA €AUHCTBO MTPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUM €CTECTBEHHO--HAYYHOW IPaMOTHOCTH 00YyYarOIINXCS;



crocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
oOpa3zoBaHue 00y4YaIOIINXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEeUYMBAIOTCS CHEIU(PUKON
COJICp’KaHMsl  y4yeOHOTO  TpeaMeTa, KOTOpPBIM  SIBISETCS  IMEIaroru4yecku
aJanTUPOBAaHHBIM OTpa)keHUEM 0a30BOM HAyKH XMMHUM Ha ONPEAEIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00II€r0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUUMHCS CUCTEMBbI MEPBOHAYAIBHBIX TMOHSATUNA XHMHUHU, OCHOB
HEOPraHMYeCKOM XHMMHH W HEKOTOPBIX OTIENbHBIX 3HAYUMBIX  TOHSATHM
OpraHUYeCKOM XUMUHU.

Crpyktypa coaepkaHusi MpOorpamMMbl M0 XUMHHU CPOPMHUpPOBaHA HA OCHOBE
CUCTEMHOro mnojaxona k e€ usyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUN 0 XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITHH O XUMUYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpraHW30BaHbl [0 TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYCHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa /. 1. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TMpeAcTaBieHUl 00 AIIEKTPOIUTHYECKOW IHCCOIMAIMKM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKHU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEIOBATEIHHO OT OJIHOTO
YPOBHS K JAPYroMYy, BBITIONHSS (QYHKIMM OOBSICHEHUS ¥ TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTUYECKOrO MPUMEHEHUS W MOJYy4YCHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl MO XUMHHU  CIIOCOOCTBYeT  (HOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABISAIOLIECH HAYyYHOU KAPTUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHONIEHUS K HAay4YHOMY 3HAHUIO H
MeToJaM NO3HaHMS B Hayke. M3yueHHe XUMUU TPOUCXOAUT C MPUBICUYEHUEM
3HAHWA W3 paHee HM3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaroIMid MUPY,
«buonorus. 5-7 knacce» u «duznka. 7 KIacey.

[Ipy w3ydyeHWH XUMHUH TPOUCXOAUT (POPMUPOBAHHE 3HAHWUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KaK OJIHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amaya y4eOHOTO mMpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUECKHUX TMOJ0KEHUM,
JOCTYMHBIX 0000IEHUI MUPOBO33PEHUECKOIO XapaKTepa, si3blka HayKH, B



OpuoOOIIEHUH K HAyYHBIM METOJaM TIO3HAHUS TMPU HW3YYCHHH BEIIECTB H
XUMUYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TIPUMEHEHWU B Yy4eOHO-TO3HABATEIBHOH M y4eOHO-HCCIEA0BATEIHCKOM
AESITENPHOCTH, OCBOCHHMM TIPaBUJ O€30MacHOro OOpaiieHus ¢ BEIIeCTBAMU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro OOpa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPETH TaKUe LEJH, KaK:

— (QopMupoBaHUE WHTEIUICKTYyadbHO pa3BUTOM JHYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIHHOMY TMPUHATHIO PEUICHHMH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KHU3HHU;

— HampaBJICHHOCTh OOYy4YeHHMs Ha CHCTEMaTH4ecKoe MpHOOIIeHHE
O0yJarolMXcs K CaMOCTOSTEIBHON IMO3HABATEIBHON EATEIHHOCTH, HAyYHBIM
METOoZlaM TIO3HaHUA, (HOPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieueHne yCcIOBUM, CIOCOOCTBYIOIINX MPUOOPETEHHIO 00yYarOIIUMHUCS
OTBITa Pa3HOOOpPA3HOW JEATEeIHHOCTH, TMO3HAHUS W CAMOIO3HAHWS, KIIFOUEBBIX
HaBBIKOB (KIJIFOUEBBIX KOMIIETEHIIMI), WMEIONIUX YHUBEPCAIbHOE 3HAUCHHUE MJIs
pa3IMYHBIX BUIOB JESTEIHHOCTH;

— (dopmupoBanue oOmmEH (QYHKIIMOHAIBHOW H  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIECHUBATH SIBJIICHUS
OKpPYXAaIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE MPU H3YyUYEHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU Mpo0JeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM J1€ATETbHOCTH;

— ¢opmupoBaHHe Yy OOYYaIOIIMXCA TyMAHUCTHYECKUX OTHOIICHHH,
NOHMMAHHUS [EHHOCTH XUMHUYECKHUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JMESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIICH MPUPOTHOMN CPEIbl;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHUIO, CIOCOOHOCTEHW K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHS OOIIECUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo(uiIs U HANpaBiICHHOCTH JaJbHEUIIETO
o0yJeHHUS.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kitacce — 68 vacos (2
yaca B Hezelmo), B 9 kimacce — 68 yacoB (2 yaca B HEJEINIO).



COAEPXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYanbHbIE XMMUYECKHE MOHITHUS

[Ipenmer xumuu. Posib XMMUK B KU3HU YEIIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemecTBa. du3nueckue CBOWCTBA BEHIECTB. ArpPEraTHOE COCTOSTHUE
BemiecTB. [loHsiTE 0 MeTOMAaX MO3HAHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE JJIeMEHThl. CHUMBOJIBI XHMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckass ¢dopmysia. BajJeHTHOCTh aTOMOB XHMHYECKUX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiectB. OTHOCUTENbHAsT AaTOMHAas Macca.
OtHocuTeNbHAsT MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisi XMMUYECKOI0 3JIEMEHTa B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

du3nuecKne U XUMHUUYECKHE SBJICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEUIECTB. XMMHUYeckue ypaBHeHus. Kiaccuduxarus
XUMHYECKUX PEaKIi (COeAMHEHMS, PAa3JIOKEHUS, 3aMEILIEHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3yUYEHHUE M OIHMCAHHE
bU3MYECKUX CBOMCTB OOpaslloB HEOPraHWYECKUX BEIISCTB, HAOJIOJICHHUE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJAbI) U XUMHYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUN, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKUX peakuui (pas3iioKEeHHE caxapa,
B3aMMOJICICTBUE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapusi, pa3lioKeHHE THIPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoJelCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3eieHHsl CMEecei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMS, XpoMaTorpadusi, IpoBeeHNE OYNCTKU MMOBAPEHHOM
coimv, HaOJIOJEHWE U  ONKCAaHWE  PE3yJbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MACChl, CO3JAaHUE MOJENIEH MOJIEKYII
(1IrapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBUTEe M HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenne kuciopoga. CriocoObl



MOJIy4YeHUsT KHUCIIOpoJa B JlabopaTopud U TpombiinieHHOCTH. Kpyrosopot
Kuciopozaa B mpupojae. O30H — alIOTponHasi MOAU(PUKALIHMS KUCIOPOIa.

TermoBoll 3p(EeKT XUMHUUYECKOW peakUuH, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojdb M METaH. 3arps3HCHHE
BO3/1yXa, YCWJICHHE TapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOs.

Bopopon — »memeHT uM mpoctroe BemecTBO. HaxoxaeHnue Bomopona B
npupojsie, (Quznueckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

Monsipabiii 00BEM ra3oB. Pacu€Tsl M0 XUMUYECKUM YPaBHEHUSIM.

Odusznyeckue CcBOWMCTBA BOoAbl. Boma kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHbIE PAacCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOJAHBIX BOJ.

Knaccuduxanus nHeopranumdeckux coeauHeHuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  cojieoOpasyroniue  (OCHOBHBIE, KHUCIOTHBIE, amM@OTepHbIE) W
HecosneoOpasywmue. Homenknatypa oxcuyioB. Dusznueckue U XUMHUYECKHE
cBOMCTBa OKCUJIOB. [loyueHne okcuaos.

OcHnoBanusi. Knaccudukanmss ocHoBaHMM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHuil. PU3MYECKHE W XHUMHUYECKHE CBOWCTBA
ocHoBaHui. [losrydeHne OCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. Homenkmnarypa kucior. Ouzndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctn meramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosieil. @uzndeckrue U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue coieit.

I'eneTnyeckas cBSI3b MEKy KJIaCCaMH HEOPTaHUYECKUX COETUHEHHUIA.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPENECICHUE COAEPKAHUS KUCIOPOJa B BO3AYyXE, MOJIyYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJaa, HaOIo/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C 0Opa3llaMHd OKCHJIOB U
OMMCaHWE HUX CBOWCTB, MOJydeHUE, COOUpaHUE, pPAcClO3HABAaHUE W H3yUYCHHE
CBOWCTB BOAOpOJia (TOpeHue), B3aumoaencTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXKHO HCIIOJIP30BAaHUE BUCOMATEPHAJIOB), HAOMIOACHUE OOPA3I[OB BEIICCTB
KOJIM4YecTBOM 1 MOJIb, HCCIIEIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMOJECHCTBHE BOJBI C METAJUIaMHU
(HaTpueM u KanbliieM) (BO3MOXHO HCIOJIb30BaHHE BUIECOMATEPHUAIIOB),



ucclieIoBaHUEe O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUsI OKPACKUW MHIMKATOPOB B PAcTBOpAxX KHUCIOT U IIEIOYEH,
u3ydeHue B3amMmojericTBus okcuaa Memu (I1) ¢ pacTBopoM CepHOM KHCIIOTHI,
KUCJIOT C MeETaJUIaMH, pPEeaKkUUi HEUTpalu3aluu, IIOJYy4YeHUE HEepacTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUla APYTMM W3 PACcTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4 M0 Teme «BaxkHellmue KIacchl HEOPraHUYECKUX
COCIMHECHUI.

HHepuonnuecknit 3axkoH u Ilepumoamyeckass cucreMa XHMHYECKHX
ieMenToB JI. U. MenneneeBa. CrpoeHne aToMoB. XMMHUYECKAsl CBA3b.
OKHuCIUTETBHO-BOCCTAHOBUTE/IbHBIE PEaKIIUU

[lepBble TOMBITKK KJIACCUPUKAIMU XUMHUYECKUX dJIeMeHTOB. [lonsiTe o
IpYINax CXOJHBIX JJIEMEHTOB (IIEIOYHbIE U IICJIOYHO3EMENIbHbIC METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(bOTEPHBIE OKCUJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucTeMa XMMUYECKUX 3JIEeMEHTOB /1.
N.  MenneneeBa.  KoporkomepuogHas U JUIMHHONEPUOIHAs dbopmbl
[Tepunonnueckoit cucrembl xumuueckux anemeHToB J[. . Menaeneesa. Ilepuonas
u rpynmbl. OuU3nMYecKuil CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB Nepuoja u
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0Yek atoMoB TepBbiX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuognueckoit cucremsl JI. WM. MenpaeneeBa. XapakTepUCTUKAa XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxeHuro B [lepuonnueckoit cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajJhyca aTOMOB XWMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAINIMYECKUX CBOMCTB 110 TPYIIaM U EPUOaM.

3nauenue Ilepuoauueckoro 3akoHa u [leprnoan4ecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W mnpaktuku. J[. WM. MengeneeB — yd€HbId U
rpaXkJaHUH.

Xumuueckass cBsi3b. KoBasieHTHass (MOJsipHAs M HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKUX 3J1€MEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIHUU.
[Iporiecchl okuciaeHus: U BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEU.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BENIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LMHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMU
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS).

Mexcnpeomemunle cea3u



Peanuzanusa MexXnpeaMETHBIX CBsI3€M MpU M3yYeHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01mue ecTecTBEHHO--HAyUYHbIE TOHSATUS: HAy4YHBIM (akT, TUIOTE3a, TEOpHs,
3aKOH, aHaJu3, CHUHTE3, Kilaccu(ukamus, TMNePUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepus, aToMm, OHJIEKTPOH, MOPOTOH, HEUTPOH, HWOH, HYKIUJ,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUYECKUIN 3aps]l, BEUIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, (PU3WYECKHUE BEIUYMHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COMHIIE.

buonorus: horocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MHUHEpabl, TOpPHbIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMbI€, TOILIMBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYeCKAsi peaKkuusi

[Tepuonnueckuii 3akoH. [lepuoauueckasl cucTeMa XMMUYECKUX 3JIEeMEHTOB /1.
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJEMEHTOB MEPBBIX TPEX TNEPUONOB, KalMs, KajdblUUid H HX
COEMHEHUI B COOTBETCTBUM C TIOJIOKEHHEM »3ieMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHABI XUMHUYECKOW CBA3U. THIBI KPUCTANIMUECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKUA U
BUJIa XUMHWYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEIECTB, OTHOCAIIMXCA K PAa3JIMUYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaims XuMU4ecKUX peakinii Mo pa3IudHbIM MpU3HaKaM (110 YUCIy
M COCTaBy YyYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIIoBoMY 3ddekrty, 1o
W3MECHEHHUIO CTETICHEW OKMCIIECHUS XMMHYECKUX IJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U HAOTEPMHUYECKUE PEAKIUU, TEPMOXUMHUUYECKHE
YpaBHEHHS.

[lonsiTue o ckopoct xuMuueckoil peakuuu. [loHsiTHe 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. llonstue o xkarammse. [loHsTHE O XMMHYECKOM paBHOBECHH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XWMHMYECKOM PEaKUUH U TMOJOKEHUE XUMHYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OayiaHc
OKHCJIMTENbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBICHUE YPABHEHUN



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX  PEAKIUM C  HUCIOJb30BAHUEM  METOAA
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIIUTHUECKON TUCCOLMALINN. DIIEKTPOIUTHI U HEAJEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M JUCCOLMALIMM BEIIECTB C PA3IMYHBIMU BUIAMH
xumuyeckoi cBsizu. Crenenp aucconuanuu. CUIbHbIE U ClIa0ble AIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MpOTEKaHUsI peakluii HOHHOTO 0OMeHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHCIIOT,
OCHOBaHMW M COJEHd B CBETe MNPEJACTAaBICHUNA 00  DIIEKTPOIUTHUYECKOU
nucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHsITHE O THIpOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAUIOB W HeMmeTauioB (rpadura W ajiiMasza), CIOXKHBIX BEIIECTB
(x;mopua HATpUsl), UCCIIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pPEaKIHU
OT BO3JEUCTBHUS PaA3IUYHBIX (DAKTOPOB, HCCIEAOBAHUE DJIECKTPONPOBOJIHOCTH
pacTBOpOB BEUIECTB, IMpollecca JAUCCOLMAIMUA KHUCJIOT, WIEJI04Ye U cojeu
(BO3MOXKHO  WCIOJIb30BaHHE  BHUJEO MaTEpPHAlOB), IMPOBEJACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHWUsS  peakiuid  HMOHHOro  oOMeEHa
(oOpazoBaHue ocangka, BbIJACICHHE Tras3a, OOpa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBI  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUM
(ropeHue, peakiuu paslIoKEeHUs, COCIMHEHUsI), PACIIO3HABAHWE HEOPTraHWYECKHUX
BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEAaKIUMid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl 1 MX COeAMHECHUSA

OO6mast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3NUYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHYECKHE CBOMCTBA Ha TMpUMEpEe  XJIOpa
(B3auMozeiicTBUE C MeTaulaMd, HEMETaJJIaMH, IejioyamMu). XJIOPOBOIOPO.
ConsHass KWCIIOTa, XMMHYECKHUE CBOMCTBA, IMOJydeHUE, NMpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHW3M 4YeJoBeKa. BakHeumme XJIopuapl U HX
HaXO0XICHHUE B PUPOLE.

O6miast xapakrtepuctuka snemMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHne u (PuU3NYECKHe CBONCTBA
MPOCTHIX BEMIECTB — KUCIOPOIa U CePhl. AJUIOTPOITHBIE MOIU(MUKAIINN KHUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOIOPO, CTpoeHHE, (U3HUECKHE U
XUMuYeckre cBorcTBa. OKCHIBI Cepbl KAaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnass xucnora, (U3MYECKHE © XUMHUYECKHE CBOWCTBa (00mue  Kak
MPEACTaBUTENs Kjacca KHUCIOT u crnenuduueckne). XUMUYECKHE PEaKInH,
JeXalme B OCHOBE IMPOMBIILUICEHHOTO CIOco0a MOJY4YeHUS CEPHOW KHUCIOTHI.
[Ipumenenune cepHoit KUCIOThL. CONM CEPHOM KUCIIOThI, KAUYECTBEHHAsI PEaKLUs Ha



cynbdar-uoH. HaxoxnaeHnue ceppl U €€ COeIMHEHUN B mpupoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpenbl COEAUHEHUSIMU Cephbl (KUCIOTHBIC JTOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUS. A30T, pacHpOCTpaHEHHUE B MPHUPO/IE,
dbuznUeckue U XuMu4Yeckre cBorcTBa. KpyroBopot a3ora B npupojie. AMMUak, ero
dbu3nYecKue U XUMUUYECKUE CBOMCTBA, MoJaydyeHue u npumeHenue. Coiaum aMMOHUS,
ux (pU3nYecKue U XUMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasg KuUCJIOTa, € ToiyueHue, (U3nyeckue M XUMHUYECKHE
cBoiicTBa (0OlIME Kak MpEACTAaBUTENS Kiacca KHUCIOT U creuudduueckue).
Ucnonw3oBanne HUTPATOB W COJIGM aMMOHHUSI B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XMMUYECKOe 3arpsi3HEHHE OKPYXaIolel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arps3HEHHE BO3AyXa, MOYBBl M BOJMOEMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gocdopa, GUMIECKHME U XUMUUYECKHE CBOWCTRBA.
Oxkcua docdopa (V) u pochopHas kuciora, pu3MIeCKue U XUMUIESCKUE CBOMCTRA,
nonyuyenue. Mcnonb3zoBanue hocharoB B KauecTBE MUHEPATBHBIX yI0OPEHUI.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Moau(UKALMK, PACHpOCTpaHEHHE B TpPHUPOAE, (PUINYECKHME U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKCUabl yriepoja, ux
¢uznueckre M XUMHUYECKHE CBOMCTBa, JEWCTBHE HA JKHUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYECKHe MPOOJIEeMBbI, CBSI3AHHBIE C OKCHIOM
yriiepoaa (IV), rumnore3a r100aJbHOTO TMOTEIICHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCaoTa U €€ coiu, X GU3NIeCKUe M XUMHYECKHUE CBOMCTBA,
nojiiyueHue u mnpuMeHenune. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJ, TJIMIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX POJIb B OBITY W MPOMBIIIJICHHOCTH.
[lonsiTe 0 OMOIOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, YriieBoJax — U UX
poJii B KHM3HHM 4YeJoBeKa. MarepuaibHOe €JAMHCTBO OPraHMYeCKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usmdeckue W XUMHUYECKHE CBOWCTBA, TIOTYyYCHHE W
npuMenenne. CoeauHeHUs KpeMmHHUsi B mnpupoje. OOmme mnpeacraBieHus 00
okcuse kpemuus (IV) u kpemuueBoi kucinore. CHUIMKAThI, X UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilllre CTpoUTeNbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HMCHOJb30BaAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJEHUE MTPU3HAKOB
WX TPOTEKaHMs, OMBITHL, OTpa)xarmue (GU3NYECKUe U XUMHYECKHE CBOWCTBA
rajloreHOB M HX COEIUHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOPUIOB (TajJOT€HHUIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXXHO  KCIOJIb30BaHHE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, M3YYCHHE XUMHUYECKUX CBOMWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaUeCTBEHHON peaKIuu Ha Cylb(ar-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoiicTBamMu azora, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJB30BAHHE
BUJIEOMATEepUajoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWE W HW3YYCHHUE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PeaklMii Ha MOH aMMOHUS U (ocdaT-uOH U U3ydECHHE NMPU3HAKOB
UX TIPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, Trpadura, dymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTra3a, MojydyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJIEHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIIEHUE C
OPOJIYKIHUEN CUIMKATHON MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3az1a4 o treMe «BakHelnine HeMeTaJuIbl U UX COSTUHEHUS.

MeTaJsibl 1 X COCAMHECHUSA

OO6mast XxapakTEepUCTHKA XUMHYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHus B llepuognueckorn cucreme xumuueckux asnemMeHtoB J[. W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HarnpsbKeHU MetauioB. Ou3nueckue U XMMHYECKUE CBOMCTBAa meTamioB. OOiiue
crocoObl TonyyeHus MeTawioB. [loHSATHE O KOPpPO3UHM METAaJNIOB, OCHOBHBIC
crocoObl 3aluThl UX OT Koppo3uu. CmiiaBbl (CTajlb, YYryH, IIOPaTFOMUHUMA,
OpoH32a) ¥ UX TPUMEHEHHUE B OBITY W MMPOMBIIIJICHHOCTH.

[Ileounble MeTauibl: MoJIOKEeHUE B [lepruoanyeckoi cucrtemMe XUMHYECKHX
anemeHToB J[. 1. MenaeneeBa, CcTpoeHHE MX aTOMOB, HAXOXICHHE B INPUPOJIE.
dusnueckue U XUMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIBI U



TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHHe WIEIOYHBIX METAI0OB M UX
COCIMHECHUM.

IllenouyHO3eMENBHBIE METAJIBI MarHui W KalbLIMK: IIOJIOXKCHHE B
Ilepuonnueckon cucrteMe xuMudeckux siemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelde coelMHEHUS Kajdblusi (OKCUZ, THAPOKCHI, COJIH).
XKécTtkocTh BOABI U CITOCOOBI €€ YCTpAHEHHUS.

ANOMUHMI: TIOJIO)KEeHUE B [leproanueckoi CUCTEME XUMUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aroma, HaxoxJaeHUe B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA alfOMUHMsI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kene3o: nonoxenue B Ilepuoguueckoil cucteMe XUMHUECKUX JIEMEHTOB /.
. MenneneeBa, CTpOCHHE aTroMa, HaxoXAeHUE B mnpupoje. Puzndyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCuanl, THAPOKCU B U conu xkenesa (II) u sxxenesa
(1), ux cocTaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pa3laMd METaJUIOB M CIJIaBOB, HMX (U3UYECKUMU
CBOMCTBaMH, U3Yy4Y€HHE  PE3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJECHCTBUS OKCHA
KaJIbLIUSI W HaTpusi € BOJOM (BO3MOYKHO HCHOJb30BAaHUE BHUAEOMATEPHUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJbI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIIOJB30BAaHHWE  BHUAEOMATEpPUAJTIOB), TMPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMI HAa MOHBI: MAarHus, KaJblus, AJFIOMUHUS, LIMHKA, JKelle3a
(1) u xenesa (III), meau (II), HabarOMEHNE U ONMUCAHKE MTPOLIECCOB OKPAIIMBAHHMS
IUITAaMEHU HMOHAMHU HATpUs, Kalud U Kaiablus (BO3MOYKHO HCIIOJb30BaHUE
BUJICOMATEPHUAJIOB), HCClIeJOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHAA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxkHeiue
METAJUIbI U UX COCUHECHUS.

XuMHS U OKpPYKaKIIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YesioBeKa. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakuuii B ObiTy. [lepBas momomp mpu
XUMHYECKHX OKOrax U OTPaBICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpYKarouled cpeanl (mpenesibHasi JOMyCTUMast
KOoHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumun B penieHnn 3KoJI0TrM4ecKuX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB MaTepUATOB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammsi MeXNpeaMETHBIX CBS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYIICCTBISICTCSI Yepe3 HCIIOJNIb30BAaHWE KaK OOIMX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHS: HAyYHBIH (PakT, rumoTe3a, 3aKoH,
TEOpHWs, aHalu3, CHHTE3, KiIacCUPUKANMI, TEPHOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBIN
3¢ PeKT, TeXHOJIOTUS, MaTepUAIIBI.

dusnka: marepus, aroMm, O>JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIH]I,
U30TOIBI, PaJAMOAKTUBHOCTb, MOJICKYJA, DJICKTPUUYCCKUN 3apsj, POBOIHUKH,
MOJIYTIPOBOJAHUKH, JUDJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAITHYCCKASI
pemérka, CruiaBbl, (U3MYECKHE BEIMYWHBI, CIUHUIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, TJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocuHTes, apIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MaKPOAJIEMECHTHI, TUTATCIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpadbl, TOPHBIE TOPOIbI,
MOJIC3HBIC MCKOIIaeMbIE, TOIIJIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAlOTCS B X0J€ OOy4YeHUS XUMHHM B €JUHCTBE Yy4eOHON Hu
BOCMUTATEIBHOMN AEATEIBHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM, MPHUHITBIMUA B
oOlllecTBE TMpaBWJIaMH M HOPMaMU TOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIUATTU3AIMN 00YUYaIOIINXCS.

JIM4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUUN U
paclIMpeHue OnbITa JEATEIbHOCTA Ha €€ OCHOBE, B TOM UHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMS

IIEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHMMAaHUS 3HAYCHUS XUMHUYECKONM HAyKH B KU3HU
COBPEMEHHOT'0 O0O0IIEeCTBa, CMOCOOHOCTH BIANETh JAOCTOBEPHOW HHGOpMAaIHMEl o
NEPE/IOBbIX JOCTMIKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIUTAHUS:

IOPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATEILCKOM, TBOPYECKOM M APYrUX  BHUAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOW NEATEIBHOCTH TPH
BBITIOJTHEHUU Y4YEeOHBIX, TO3HABATEIBHBIX 3a/lay, BBIMOJHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUSI K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOINM B TIPOIleCC€ OTOM Y4eOHOW MESITENbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TIOBEJECHHE UM TMOCTYIIKM CBOMX TOBApHILIEH ¢ TO3ULUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUN IOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIEHUSI O BEUIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKM M COCTAaBIIAIOLINE
OCHOBY JIJIsI TTIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBSI35X 4YEJIOBEKa C
MPUPOJTHOMN CPEIOM, O POJIM XUMHUHM B MMO3HAHUM ITUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUU IO
XAMHH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAaEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALMOHHON M YMUTATEIbCKON KYJIBTYpbl, B TOM YHCIE
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl ¢ Y4E€OHBIMU TEKCTAMH, CIPABOYHOU



JUTEPATypPOr, JOCTYMHBIMA TEXHUUYECKUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYCHHWIO W TO3HAHWIO, JI0O003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHMIO, TMPOCKTHOW ¥  HCCIEIOBATEIHCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOYYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3/I0POBBI 00pa3 JKW3HHM, OCO3HAHUE ITOCIICICTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YHOTPEOIICHHS aIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COONIIOZICHUs TpaBuwil O€30MaCHOCTH TIpU  OOpalleHuu ¢
XUMHYECKUMU BEIIECTBAMH B OBITY U PCATbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTHUYSCKOMY M3yUYEHHUI0 Po(deccHii U Tpyaa pa3IuvdHOro poja,
yBOXCHHEC K TPyAYy W pe3yibTaraM TPYAOBOW JESATEILHOCTH, B TOM 4YHCIIC Ha
OCHOBE IPUMEHEHHUS TMPEAMETHBIX 3HAHUW 10 XHWMHH, OCO3HAHHBIA BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJTODKCHHS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aalTUPOBATHCS B MPOPECCHOHAIBHOM CpelIe;

6) 3KOJI0rM4eCKOro BOCIUTAHMS:

HKOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMaHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHYECKOMY 370POBbIO, OCO3HAHWE IIEHHOCTH COOJIOIEHUS
npaBMJI 0€30MACHOTO TOBEACHUS P paboTe C BEIIECTBAMHU, & TAK)KE B CUTYaIUsX,
YTPOKAIOIINX 3IOPOBBIO U )KU3HU JIIOICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUHU XUMUU, IS
pELIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAOLIEH MPUPOJHOM CPENOM, I IMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJIbTYpPBHI, OCO3HAaHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HUX pelIeHUs MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTanmpeaMeTHBIX pE3YIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, TeOopus,
MPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U APYTOe.), KOTOPhIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHWH W3 ITHX MPEAMETOB (DOPMHUPOBATH MPECTABICHUE O IETOCTHON



HAay4YHOW KapTHUHE MUpPA, U YHUBEPCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpblE 0OecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJIAHUPOBAHMIO M OCYIIECTBIECHUIO Y4eOHOU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAIBbHbIE YUeOHbIE 1eHCTBUS

ba3zoBblie JiloruyecKkue JeMcTBUA:

YMEHHUS HCIOJIb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHUS MPU OCBOCHUU
3HaHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACIATh UX XapaKTEPHbIC
NPU3HAKK, YCTAaHABIWBATh B3aMMOCBS3b C JAPYTUMU TOHSTUSMH), UCTIOJb30BAThH
MOHSTHUS JJIsl OOBSICHEHUSI OT/EJIbHBIX (PAKTOB U SIBIICHHM, BBIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMM XUMHYECKUX BEIIECTB M XUMHYECKUX PEaKIIH,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMH HW3y4YCHWS,
CTPOUTH JIOTUUECKHUE paCCYX JeHUs (MHIYKTUBHBIC, JIEAYKTUBHbBIC, TI0O aHAJIOTHH),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeMETHbIC), CAMBOJIMYECKUE (3HAKOBBIE) MOJICIH, UCTIOJIb3yeMbIe B XHUMUH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HaK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4yeOHO-TI03HABATEeNIbHBIX 3aJ1ad, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBIABIATh U XapaKTEPHU30BaTh CYIIECCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUUYECKHX PEAKIUH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMBIX MPOLIECCaxX U SIBICHUAX.

Ba3oBnble uccienoBarebckue AeCTBHA.

YMEHHUE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKEe B KA4eCTBE OCHOBBI sl (OPMHUPOBAHUS THIOTE3Bl TIO
POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NpUOOPETeHHE ONBITa M0 IUIAHUPOBAHUIO, OPraHU3alMU M TPOBEACHHUIO
VUYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHWE HaONI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 pe3yJbTat, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pab6ora ¢ undopmanuei:

yMEHHE BBIOWpATh, AHAIM3UPOBATH WM HWHTEPIPETUPOBATH HWHOOPMAIUIO
pPa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JUTEpaTypa XHUMHUYECKOTO COJIEpXKAHUS, CIPaBOUYHBIC
mocoOusi, pecypcel VHTepHeTa), KPUTHYECKH OIICHUBATh MPOTHBOPECUMUBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHBIE METOJBl M 3alpoChl MPU NOHUCKE U OTOOpE
uH(pOpMaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JJI BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MPEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu GopmMaMu rpa@uKky U UX KOMOMHAIUSIMU;

YMEHHE HCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOW U
UCCJIEI0BATENbCKON ACATENBHOCTH MHMOPMAIUIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA M TPAHCIIOPTa Ha COCTOSIHME OKpYXarouled NpUpOAHON
Cpelibl.

KomMmyHuKkaTHBHBIE YHUBepcalbHbIe yUeOHbIe 1eiicTBUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJie¢ AWaliora W (MJIM) JIHUCKYCCHM) TIO
CylmecTBy  oOcyxkmaemMol  TeMmbl, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPEITIOKEHHOMN 3a/1auu;

YMEHHUS  MPEJCTaBIATh  MOJYYCHHBbIE  Pe3yJbTaThbl  [MO3HABATEIHHOU
JESTENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTaX; JeiaTh MPE3eHTALUIO
PE3YJITATOB BBHIMOJHEHUS XUMHUYECKOT0 HKCIepUMeHTa (1abopaTOpHOTO OMBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMU B COBMECTHOMU
NO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JESATENBbHOCTH  IPU  PELICHUH
BO3HUKAIONIMX MpPOOJIEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiuil (o0cyXneHus, 0OMEH MHEHUSIMH, «MO3TOBBIC HITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JCHCTBHI, ONpEIEICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee d3(hPeKTUBHBIC CITOCOOBI pelIeHUsI yUeOHBIX U
[IO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA ANTOPUTM JECUCTBUM IIPU BBINOJHEHUM 33aJaHUA C  YYETOM
MOJTyYEHHUS] HOBBIX 3HAHHUN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3ysbTaTa 3asBICHHOW L€, YMEHUE
MCII0JIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIIOBUU 33/IaHUM.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEILHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MporpaMMoi,
BBIICJIAIOT: OCBOCHHBIE O0YUYaIOIMMHUCS HAyYHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI



NeHcTBUM, crnenudpuueckue s TOpeaMeTHOM obnactu  «XUMUS», BUIBI
NEATENIBHOCTA MO  TMOJYYEHUIO HOBOTO  3HAaHWS, €ro  HMHTEPIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K koHity oOyuenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XUMHMUYECKHX IIOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHCJICHUS, XUMHUYECKass peakius, KiaccuduKalus peakiuid: peaxkiuu
COCIMHECHUS, PEaKIMU pa3I0KECHUSA, pPEaKIUu 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJIOTEPMUUECKHE PEAKIINH, TEII0BOU AP (EKT peakium,
SAPO aroMa, DJICKTPOHHBIA CJIOW aToMa, aToMHas OpOUTallb, PaIUyC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJIApHasi KOBAJEHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, PACTBOP, MACCOBasl JOJisl BEIIECTBA
(poIeHTHAsI KOHIIEHTPAIIUsI) B pacTBOPE;

e WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TIOHATUH H
OPUMEHATH 3TH MOHATHS IIPU OMUCAHUU BEUIECTB U UX MPEBPALICHUI;

e HICIIOJIb30BAaTh XUMUUYECKYIO CUMBOJIMKY JIJIsi COCTaBlieHus: (OpMYyJ BEIIECTB
Y YPaBHEHUN XUMHUUYECKUX PEaKLIHii;

e OIIPENIETISATh BAJIEHTHOCTH aTOMOB JJIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTeNIeHb  OKHCJICHHUSI  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COEAUHEHUW MO
dopMynaMm, BHA XUMHUYECKOH CBsI3M (KOBaJieHTHAas W WOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

epackpbiBaTh cmbich llepumoamueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh IOHUMAHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJ0XeHUs B llepuoanueckon cucreme,
3aKOHOB COXPaHEHMS MacChbl BELIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONUCHIBATHL M XapakTepu3zoBaTh TabnuuHyro Gopmy I[lepuoanmueckoi
CHCTEMBl XMMHMYECKUX DJEMEHTOB: pa3jiuyaTh MOHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OompIIMe TEPHOJbI, COOTHOCHUTH OOO3HAYCHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuogumyeckas cucTtemMa XuMuUdeckux dnmemeHtoB J[. .
MenzeneeBa» € YHACIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3aps] siipa, OOIIee YUCIO AIEKTPOHOB
U pacnpeereHre uX no 3JeKTPOHHBIM CIIO0IM);

e KJIACCU(DUIIMPOBATh XUMHUYECKUE DJIEMEHTbI, HEOPraHWYECKHUE BEUIECTBA,
XUMHYECKUE peakuuu (IO YMCIy U COCTaBy Y4YacTBYIOLIUMX B peakUuu
BELIECTB, M0 TEIIIOBOMY 3P (DEKTY);

e XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBAa BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi ONUCAHUE MPUMEpPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOTO
cOoCcTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMUYECKUX IMpEeBpallleHU B
Pa3IUYHBIX YCIOBUSX;

¢ BBIYHUCIIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEILECTB,
MAacCOBYIO [IOJII0 XMMHYECKOro 3JeMeHTa Mo (opmyne coeauHeHus,
MacCOBYIO [IOJII0 BEIECTBA B pPAacTBOPE, NPOBOAUTH pPAcUEThl IO
YPaBHEHHUIO XUMHUYECKOW PEaKIInu;

e IPUMEHSATH OCHOBHBIE OTEpAIlUU MBICIUTEIBLHON AESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEeMaTH3allUI0, KilacCU(pUKAIUIO,
BBISIBJICHUE MPUYMHHO--CIEJICTBEHHBIX CBSI3€M — i M3y4eHUs CBOMCTB
BEIIECTB W XHMHUYECKHX pEaKLHil, €CTeCTBEHHO-HAy4YHbIE METObI
MO3HAHUSI — HAONIOJIEHHE, W3MEpPEeHHE, MOJIETUPOBAHUE, HKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

e CJICZIOBATH MPaBUJIAM TOJB30BAHMS XUMHUYECKOU MOCY0N U J1a60paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuUjaM oOOpalieHusi C BelIeCTBAMH B
COOTBETCTBHM C HWHCTPYKIMSIMH TI0 BBIMOJHEHUIO JIa0OPAaTOPHBIX
XUMHYECKUX OMBITOB MO TOJYYEHUIO U COOUPAHUIO Ta3000pa3HBIX
BEIIECTB (BOJAOPOJA M KHUCJIOpPOAA), IPUTOTOBICHHUIO pPACTBOPOB C
ONPEICIIEHHON MAacCCOBOW J0JIEM pAaCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
U MPOBOJIUTh XUMUYECKUE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
MIeJI0Ye U KHUCIOT C MOMOINBI0 MHAMKATOPOB (Jlakmyc, (heHondTanens,
METWJIOPAHX U IPYTHUe).

K xoniuy oOyuenus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

e PACKpbIBaTh CMBICT OCHOBHBIX XUMHUUYECKUX TOHATUM: XUMUYECKHUH
JJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHHMOH, IPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHCIICHUS, XMMHUYECKasl PeaKls, XUMUYEeCKasi CBsI3b, TEIUIOBOU 3(PdeKT
peakuuy, MOJb, MOJSIPHBIA  00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, 3JIEKTPOJIMTHYECKAs] HUCCOLMALMsS, PEAKLUM HOHHOIO
oOMeHa, KaTalau3aTtop, XMMHUUYECKOEe pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
ajuioTponus, aMm(pOTEepHOCTh, XUMHUYECKasl CBsA3b (KOBAJCHTHAs, WUOHHAas,
METaJNINYeCcKasi), KpHUCTAJUIMYECKass peleTKa, KOppOo3Hs METalIoB,
CIJIaBbl, CKOPOCTb XUMHUUYECKOW pEaKIuW, MNOPEeAeTbHO JTONMyCTUMas
koHueHTpauus [1/IK BemecTBa;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TIOHATHH U
NPUMEHSTH 3TH MOHSATHS IIPU ONUCAHUHU BEILLECTB U UX MPEBPAICHUI;

e ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsI COCTaBIICHHS] (POPMYJT BEIIECTB
Y YPABHEHUN XUMUYECKUX PEAKIIUN;

e ONIPENICIISITh BAJICHTHOCTh M CTENEHb OKUCJECHHUS XMMHUYECKUX DJIEMEHTOB B
COCMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K
OTIPENICIEHHOMY KJIACCy COCIMHEHUW 1o (QopmysaM, BUJ XUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpebl B
BOJIHBIX PAacTBOPAaX HEOPraHWYECKUX COCAMHEHUH, TUM KPUCTATUINYECKOU
PELIETKHM KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cMmbica llepuomnueckoro 3akona J[. WM. MenneneeBa w
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepHU30BaTh
Tabiuunyto (opmy Ilepuoanueckoil cHUCTEMbl XUMHUYECKHUX 3JIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHas mnoArpymmna (A-Tpynma)» U «rmodoyHas
noarpymnmna (b-rpynma)», maneie u OoJblME TMEPUOABI, COOTHOCHUTH
o003HaueHusl, KOTOpblE MMEIOTCS B TIEPUOJAMYECKONW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB ® 3apsij fAapa, OOIIee YHCIO JJIEKTPOHOB U
pacrpefieieHie HMX TI0 DJICKTPOHHBIM  CJIOSM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajblX MEPUOJ0B U TVIABHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;

o KJIACCU(PDUITMPOBATh XMUMHUYECKUE DIEMEHTHI, HEOPraHWYECKHUE BEIIECTBa,
XUMHUYECKHE peakuuu (M0 YHUCIy M COCTAaBY YYACTBYIOIIMX B pPEAKLIUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 W3MEHEHHIO CTETICHEW OKHMCIICHUS
XUMUYECKUX PJIEMEHTOB);

 XapaKTEpHU30BaTh (OMUCHIBATH) OOMIME M CHCHUPUICCKUE XUMHYCCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKIAasi ONUCAHUE
npuMepaMy MOJICKYJISIPHBIX U HMOHHBIX YPAaBHEHUM COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

e COCTABJISATh YPABHEHUS JICKTPOJIUTUYECKON JTUCCOLUALNY KUCIIOT, IEI0YEH
U COJIEH, MOJHBIE U COKpAIEHHbIC YPAaBHEHUS PEaKIMid HOHHOTO 0OMEHa,



YPaBHEHHS PEAKINHA, MOATBEP)KIAOIINX CYIICCTBOBAHUE TE€HETUYCCKOU
CBSI3M MEXTy BEIICCTBAMU PA3JIMIHBIX KJIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca dTUX PEaKIUii;

e IPOTHO3UPOBATh CBOMCTBAa BEIICCTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYCCKUX IPEBPAIICHUN B Pa3IMYHBIX
YCIIOBUSX;

¢ BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl BEIECTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMEHTa Mo (opmyse CoeauHEHUs,
MAacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, IPOBOAUTH PACUYETHl I10
YPaBHCHHIO XUMHUYCCKOW PEaKIINH;

e COOJIFO/IATh MPAaBWJIA MOJIB30BAHMUS XHMHYECKOW TOCYA0W M J1ab0OpaTopHBIM
o0opyaoBaHMEM, a TakKe IMpaBuja OOpalIeHUsT C BEIIECTBAMH B
COOTBETCTBHM C MHCTPYKIMSMH TI0 BBINOJHEHHUIO J1a0OPaTOPHBIX
XHMHYECKUX OTMBITOB IO IOJYYCHHUIO W COOUPAHHMIO Ta3000pa3HBIX
BEIICCTB (aAMMHUaKa 1 yrIICKUCIIOTO Ta3a);

¢ IPOBOJIUTH PEAKITUH, MOATBEPIKIAIONINE KAYCCTBCHHBIM COCTaB Pa3IuYHBIX
BEIICCTB: PACHO3HABATh OMNBITHBIM IYTEM XJIOPHA-, OPOMHI-, HOJHUMI-,
kapOoHat-, ¢docdar-, cunmkar-, cynabdar-, THAPOKCUA-HOHBI, KATHOHBI
aMMOHHUSI U HWOHBI HM3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

e IPUMEHSTh OCHOBHBIE OIEPAIllMM MBICIIUTEIHPHOU JEATEILHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, O0O0OOIlEeHHe, CHUCTEeMaTU3aINIO,  BBISBICHHE
MPUYMHHO-CIICICTBEHHBIX CBA3€Hd — JJII M3YyYCHHS CBOMCTB BEIIECTB H
XUMUYECKUX PEaKIui, eCTECTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOII0/IeHUe, WU3MEPEHHUE, MOJICIIMPOBAaHUE, DKCIIEPUMEHT (peajbHBIN H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoauyecTBo yacoB CIIMCOK HTOTOBBIX CInocoo
JIeKTPOHHBIE IUIAHHPYEMBIX
N HaumeHoBanue IlpakTn o P ) py OLEHKH
e HU(PpOBLIE pe3yabTarToB ¢
pa3/iesioB U TeM KonTpoabnbie | 1€CKHE HTOTOBBIX
n/n Bcero 5 padoTh o0OpasoBaTebHbI | YKa3aHHEM 3TamoB UX | . JAHUPYEMBbI
NMporpamMmMbl a00ThI
porp p e pecypcbl ¢dopmuposanus X
pe3yabTaToB
Pasnen 1. [lepBonayanbHble XUMUYECKHE MOHATHSA
WLTFOCTPUPOBATH - YCTHBIN
B3aHMOCBSI3b OTBET
OCHOBHBIX -
XAMHAYCSCKUX TTOHSITHI MPAKTUUECK
Y IPUMEHSThH 3TU ast pabora
TIOHATHS TIPU
XuMUsI — BaKHas
bu6mmoreka [IOK | onucanuu BEIeCcTs U
00J1aCTh €CTeCTBO3HAHUS .
1.1 . 5 2 https://m.edsoo0.ru/7 | ux OpeBpalICHU;
U MPAKTUYECKON
f41837c HCII0JIb30BATh
JIEATEIIbHOCTH YEJIOBEKA
XUMHYECKYIO
CHUMBOJIUKY JJIs1
cocrtaBiieHus: GopMyn
BEILIECTB U YPABHEHUN
XUMUYECKUX PEaKIUd;
KIIaCCHU(PHUIIMPOBATH - YCTHBIN
bubmmorexa [JOK | XUMHUYECKHEC OTBET
BemniectBa u xumuueckue
1.2 - 15 1 https://m.eds00.ru/7 | 31€MEHTHI, -
p f41837c HEOPraHUYECKUE KOHTpOJIbHA
BEILIECTBA, s pabota



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

XUMHUYCCKHUEC PCaKINU
(o uMcy U cocTtaBy
Y4YaCTBYIOIIUX B
pCaKkiuun BCUICCTB, 110
TerIoBOMY 3¢ dexry)

Wroro mo paznmeny 20

Paznen 2. Baxneiimme NMpPpEeaACTABUTEC/IN HEOPraHUIECCKUX BCIICCTB

Bosznyx. Kucnopon.

2.1
TTousarue 06 okcrgax

bu6mmoreka IIOK
https://m.edsoo.ru/7
f41837c

OTIpE/IeNATh
BaJICHTHOCTh aTOMOB
DIIEMEHTOB B
OMHApHBIX
COCTMHEHUSX,
CTENeHb OKUCIICHUS
AJIEMEHTOB B
OMHApPHBIX
COCIMHEHUSX,
MPUHA]ICKHOCTD
BELIECTB K
OIpEACIEHHOMY
KJIaCCy COeIMHEHUN
o gopmynam

- YCTHBIN
OTBET

59 Bonopon.Ilonstue o
' KHCIIOTaX U COJISIX

bu6mmoreka [IOK
https://m.edsoo.ru/7
f41837c

XapaKTepU30BaTh
(ormmchIBaTh) OOIIHE
XUMHYECKHE CBOMCTBA
BEIIECTB PA3TUYHBIX
KJIaCCOB,
MOATBEpK1ast
OTIHCaHNe IpUMepaMu
MOJIEKYIISIPHBIX

- YCTHBIN
OTBET
MPAaKTUYECK
ast paboTa



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

yYpaBHEHUH
COOTBETCTBYIOLLIUX
XUMHYECKUX PEAKIIUI;
MPOTHO3UPOBATH
CBOMCTBA BEIIIECTB B
3aBHCHUMOCTH OT UX
KauyeCTBECHHOI'O
COCTaBa,
BO3MO’KHOCTH
MPOTEKaHUS
XAMHAYECKUX
IIpEBpAICHUN B
Pa3JIMYHBIX YCIOBUSAX;

2.3

Bona. PactBopsi.
ITousitre 06 OCHOBAHUSIX

bubmuoreka [JOK
https://m.edsoo.ru/7
f41837c

XapaKTepu30BaTh
(ommchIBaTh) 0OMIME
XUMHUYECKHE CBOMCTBA
BELIECTB PA3TUYHBIX
KJIaCCOB,
MOATBEpK1ast
OTHCaHue MpUMepaMu
MOJIEKYJISIPHBIX
yYpaBHEHUH
COOTBETCTBYIOIIHNX
XUMHUYECKUX PEaKnit;
MIPOTHO3UPOBATH
CBOICTBA BEIIECTB B
3aBHCHMOCTH OT UX
KayeCTBEHHOTO
COCTaBa,
BO3MOYHOCTH

- YCTHBIHN
OTBET
MPAKTHYECK
as pabora

KOHTPOJIbHA
s paboTta



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

MPOTEKaHUS
XUMHAYECKUX
MPEBPALLCHUN B

Pa3IMYHBIX YCIOBUSX;
XapaKTepu3oBaTh - YCTHBIN
(onmceIBaTH) O0IME OTBET
XUMHYECKHE CBOMCTBA | -
BCIICCTB pa3IMIHbIX MPAKTUYECK
KJIaCCOB
OCHOBHBIE KJTaCCHI Bu6miorexa IIOK ) ast pabora
MTOTBEPIK1ast -
2.4 HEOPraHMYeCKUX 11 https://m.edsoo.ru/7 OnﬂcaHI;I & pHMepaMH
COEIMHEHUI f41837c KOHTPOJIbHA
MOJ'IeKyJ'ISIIjHLIX s paGoTa
YpaBHEHUH
COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIINH;
Hroro mo pazueny 30

Pasnen 3. llepuoauyeckuii 3axoH u [lepuoguveckas cucrema xummnueckux jiemMenToB /. U. MengesieeBa. CTpoeHne aToMoB.

XumMuueckasi ¢cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE PC€aAKIHHA

3.1

[Tepuoaudeckuii 3aKOH U
[Teproauueckas cucrema
XUMHUYECKUX DJIEMEHTOB
. 1. Mennene-ena.
Crpoenue atoma

bu6mmoreka [IOK
https://m.edsoo.ru/7
f41837c

pacKpbpIBaTb  CMBICT
[lepuoanueckoro
3aKOHa J1. n.
Menneneena:
JIEMOHCTPUPOBATh
INIOHUMAaHUE
[IEPUOINYECKON
3aBUCUMOCTHU CBOWCTB
XUMHAYECKUX
JJIEMEHTOB  OT  MX

- YCTHBIN
OTBET



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

IIOJIOKEHUS B
[Tepuoanueckon

CUCTEME, OIHUCHIBATh
U XapaKTepHU30BaTh
Tabnuunyto  Gopmy
[Tepuoanueckoi

CHUCTEMBl XMMHUYECKHUX
JIEMEHTOB: PA3JIN4aTh

MOHATHUS «TJ1aBHast
MOATPYIIIA (A-
rpymma)» u
«1oboyHas

MOATPYIIIA (b-

rpymnmna)», Majble W
OOJBIITE  TICPHUOJIBI,
COOTHOCHTH
0003HaYeHMUS,
KOTOPBIC MUMEIOTCS B
TaduLe
«ITepuoanueckas
CHCTEMa XUMHYECKHUX
anemednToB . N
MenneieeBa» c
YUCJIOBBIMHU
XapaKTePUCTUKAMU
CTPOCHHUS aTOMOB
XUMHAYECKUX
AIIEMEHTOB (COCTaB U
3apsa  sapa, oOree
YHCIIO DJIEKTPOHOB U
pacnpeneneHue ux 1Mo




AJIEKTPOHHBIM CIIOSIM);

XUMHYECKasA CBA3b.

OTIPEIETISATh BU/]I
XUMHYECKOU CBSI3U
(koBaneHTHAs U
MOHHas) B
HEOPraHUYeCKHX
COCIMHEHUSX;
PacKpbIBATh CMBICIT

- YCTHBIN
OTBET
KOHTPOJIBHA
a1 paboTa

bubmmorexa [JOK | OCHOBHBIX
OKucauTenbpHO-
3.2 8 https:/m.edsoo.ru/7 | XUMHYECKUX
BOCCTaHOBHTEJILHBIC N
f41837c MMOHATHM:
peaxin
OKHCITHTEILHO-
BOCCTaHOBUTEIIbHBIE
peakiuu,
OKHCITUTEIIb,
BOCCTAHOBHUTEIIb,
OKHCIICHUE U
BOCCTAHOBJICHUE
bu6mmoreka [JOK
Utoro no pazneny 15 https://m.edsoo.ru/7
f41837c
bubmuoreka [JOK
PesepBHOE BpeMst 3 https://m.edsoo.ru/7
f41837c
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



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

KosmmmuecTBo yacos CIIMCOK HTOTOBBIX crocoo
KTPOHHBI
HauMenoBane TpakTHaecKue DJ1eKTpOo e MJIAHUPYEeMBIX OLEHKH
Ne (uu¢posbie) pe3yJIbTaToB ¢
Pa3/lesIoB 1 TeM Koutposbupie | Pa00THI HTOroBeIX
n/n Bcero o0pa3oBaTebHBI | YKa3aHHEM 3TANOB MX | b nanynvempl
nporpaMmmsl paﬁoTl,l JIAHUpY€
e pecypchl ¢popmuporanus X
pe3yJbTaToB
Paszjnen 1. BemecTBO M1 XMMHUYECKHE PeaKINU
PacKpbIBaTh CMbICI - YCTHBIN
OCHOBHBIX OTBET
XUMUYECKUX -
MTOHATUH: KOHTPOJIbHA
XUMHYECKUN JIeMEeHT, | 5 paboTa
aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHHUOH,
MIPOCTOE BEIECTBO,
CJIO’KHO€ BEUIECTBO,
[ToBTOpEeHue n
. bubmuoreka [JOK | BaJIGHTHOCTb,
yriayOiieHrne 3HaHu’
1.1 5 1 https://m.eds00.ru/7 | 31EKTPOOTPULIATEHHO

OCHOBHBIX Pa3/IeJI0B
Kypca 8 kiacca

f41a636

CTb, CTEIICHb
OKHCJICHUS,
XUMHYECKasl peaKius,
XUMHYECKasi CBSI3b,
TEII0BOU AP deKT
peaKuuu, MoJb,
MOJISIPHBIN 00BEM,
pacTBop,
AIIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI,



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

AIIEKTPOIUTUYECKAS
JICCOIMALINS,
peaKnuy HOHHOTO
o0MeHa, KaTanus3aTop,
XHUMHYECKOE
paBHOBecHE,
oOpatumeie 1
HeoOpaThMble
peaKmuu,
OKHUCITUTEIHHO-
BOCCTaHOBHTEIIbHBIC
pEaKInu, OKHCIUTEb,
BOCCTaHOBHTEIb,
OKHUCJICHUE U
BOCCTaHOBJICHHE,
AJIOTPOTIHS,
aM(OoTepHOCTD,
XUMHYECKas CBSI3b
(koBaseHTHA,
MOHHas,
MeTaJuTH4ecKas),
KpUCTAJUTHYECcKast
pemérka, Koppo3us
METaJLJIOB, CILJIABBI,
CKOPOCTh XUMHUYECKOM
peakuuu, npeaeabHo
JOTMyCcTUMast
koHueHTpauus [1/IK
BEIlleCTBA

1.2

OCHOBHEBIE

bubmunorexa LIOK

KJIaccu(UIIMPOBATh

- YCTHBIU




3aKOHOMEPHOCTH
XUMHUYCCKUX
peakuui

https://m.edsoo.ru/7
412636

XUMHUYECCKUEC
BJIEMEHTHI,
HEOPraHUYeCKHe
BEIIECTBA,
XUMHYCCKUEC pPCAKIIUU
(10 4ucIy U COCTaBy
YYaCTBYIOIIUX B
p€akuun BEIICCTB, 11O
TeroBoMy 3 dekry,
10 N3MECHCHUIO
CTENEHEN OKHUCICHUS
XUMHUYECCKUX
AJIEMEHTOB);
XapaKTepu30BaTh
(ommmchIBaTh) 00MUE U
crienuduaeckue
XUMHYECKHE CBOMCTBA
MPOCTBIX U CIOKHBIX
BEIIECTB,
MOATBEpK1ast
OTHCaHUEe MPUMEPaMU
MOJIEKYJISIPHBIX u
WOHHBIX  ypaBHEHHM
COOTBETCTBYIOIIHNX
XUMHUYECKUX PEaKIUii;

OTBECT

1.3

DIEKTPOIUTUYECKAS
JIMCCOLIAIIHS.
XUMHYECKHE
peakuuu B
pactBopax

bu6mmoreka [IOK
https://m.edsoo.ru/7
1412636

COCTaBIIATh
ypaBHEHUS
ANEKTPOTUTHUECKOM
JHUCCOLMAINN KHCIOT,
Imenoyer U Ccoliei,

- YCTHBIN
OTBET
MPAaKTUYECK
ast paboTa



https://m.edsoo.ru/7f41a636
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MTOJIHBIE u
COKpAILEHHbIE
YpaBHEHUSI  PEaKIUil
HOHHOTO oOMeHa,
YpPaBHEHUSI pPEaKIUil,
MO ATBEPKIAFOIINX
CYIIECTBOBAaHUE
TEHETUYECKOU  CBSI3HU
MEXKIYy BEILIEeCTBaMU
Pa3JIMYHBIX KJIACCOB;

KOHTPOJIbHA
s pabora

Hroro no pazgeny 17

Pasznen 2. HemeTa/ibl M X COeTUHEHUS

Oo01mas
XapaKTEPUCTHKA
2.1 XUMHYECKUX 4
anemeHTOB VIIA-
rpymibl. ["anorenst

bubmuoreka [JOK
https://m.edsoo.ru/7
412636

MIPOrHO3UPOBATh
CBOMCTBa BEIIECTB B
3aBUCHUMOCTH OT UX
CTpOEHUS,
BO3MOYHOCTH
MPOTEKAHUS
XUMHYECKUX
MpeBpalleHu B
pa3INYHBIX YCIOBHSIX;
MPOBOAUTh PEAKIUH,
MOATBEPKIAIOLIUE
KaueCTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB:

pacrno3HaBarb
OIIBITHBIM IyTEM
XJIOpUA-, opommu -,

AOIU-UOHBI

- YCTHBIHN
OTBET
MPAKTHYECK
as pabora



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

IPUCYTCTBYIOIIME B
BOJHBIX  pacTBOpax
HEOPraHU4YECKUX
BEILIECTB;

2.2

O6mas
XapaKTepUCTUKa
XUMHYECKUX
anemeHTOB VIA-
rpynmnbl. Cepa u eé
COeIMHEHUS

bu6mmorexa IIOK
https://m.edsoo.ru/7
412636

MIPOTHO3UPOBATH
CBOICTBA BEIIECTB B
3aBUCUMOCTH OT WX
CTpPOCHHUS,
BO3MOXHOCTH
MPOTEKAHUS
XUMUYECKUX
IIpEeBpAICHUI B
Pa3INYHBIX YCIOBHUSIX;
MIPOBOJIUTh  PEAKIIMH,
MOATBEPKIAOIINE
KAUeCTBEHHBIM COCTaB
pa3IMYHBIX BEILIECTB:
pacno3HaBaTh
OTBITHBIM MyTEM
cyabdaT-uoHbI,
MPUCYTCTBYIOIIME B
BOJHBIX  pacTBOpax
HEOPraHUYeCKHX
BEILIECTB;

- YCTHBIN
OTBET

2.3

OOmas
XapaKTEePUCTHKA
XUMHYECKUX
9JIeMeHTOB VA-

bu6mmoreka [IOK
https://m.edsoo.ru/7
412636

IPOTHO3UPOBATH
CBOWCTBa BEIECTB B
3aBHCUMOCTH OT HX
CTPOCHUH,
BO3MOKHOCTH

- YCTHBIN
OTBET

MMPAaKTUYCCK
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rpynmnsl. A3oT,

bochop u ux
COCIUMHCHUA

IIPOTEKAHUS
XUMHUYECKUX
IIpEBpaICHUI B
Pa3IMYHBIX YCIOBHUSX;
IIPOBOJIUTH  PEAKIIMH,
ITOATBEPK IAOIITE
KAUeCTBEHHBIM COCTaB
Pa3INYHBIX BEIIECTB:
pacno3HaBaTh
OIIBITHBIM yTEM
docdar-noHsl,
KATHOHBI aMMOHUS
MPUCYTCTBYIOIIE B
BOJIHBIX  pacTBOpax
HEOPraHUYeCKUX
BEILECTB;

as pabora

2.4

Oo01mas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB [VA-
IPYIIbL. YTIEpPOI U
KPEMHHH U UX
COCIMHEHUSA

bubmuoreka [JOK
https://m.edsoo.ru/7
1412636

MIPOrHO3UPOBATh
CBOMCTBa BEIIECTB B
3aBUCHMOCTH OT UX
CTpOEHUS,
BO3MOYHOCTH
MPOTEKAHUS
XUMHYECKUX
NpeBpalleHu i B
Pa3IMYHBIX YCIOBUSIX;
MPOBOJIUTh  PEAKIIMH,
MOATBEPKIAOLINE
KAueCTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB:
pacro3HaBaTh

- YCTHBIN
OTBET
MPAKTHYECK
ast pabora
KOHTpPOJIbHA
g pabota
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OIIBITHBIM IIyTEM
KapOoOHAaT-, CHUJIMKAT-
WOH,
IPUCYTCTBYIOILIUE B
BOJHBIX  PacTBOpPax
HEOpPraHUYEeCKUuX
BEILIECTB;

Uroro mo paznmeny 25

Pasznea 3. Meraiibl M MX COCAMHEHUS

OO01me cBoMCTBa
3.1 4
METAIIIIOB

bu6moreka [IOK
https://m.edsoo.ru/7
412636

MIPOTHO3UPOBATH
CBOIICTBa BEIECTB B
3aBUCHUMOCTH OT HUX
CTpOEHUS,
BO3MOYHOCTH
MPOTEKAHUS
XUMHYECKUX
MpeBpallleHU I B
Pa3IMYHBIX YCIOBHSIX;

- YCTHBIN
OTBET

Baxueiimue
3.2 METaJIBI U UX 16
COEIMHEHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/7
1412636

IIPOrHO3UPOBATh
CBOMCTBa BELIECTB B
3aBUCUMOCTH OT HX
CTPOCHMUA,
BO3MOKHOCTHU
MIPOTEKAHUS
XUMHUYECKUX
IIpEBpALLCHUI B
Pa3INYHBIX YCIOBUSAX;

- YCTHBIN
OTBET
MPAaKTUYECK
ast paboTa
KOHTPOJIbHA
g pabota
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Wroro mo paznmeny 20

Paznen 4. Xumus u okpy:xamomas cpeaa

IPUMEHATH OCHOBHBIE - YCTHBIN
oreparumn OTBET
MBICITUTEIIbHOM
JIeSTeTbHOCTH —
Bemecrsa u bubnunoreka [JOK | aHauu3 ¥ CHHTES,
4.1 MaTepHuaibl B )KU3HU 3 https://m.edsoo.ru/7 | cpaBHEHHE,
qeJI0BEKa 1412636 000011eHME,
CHUCTEMAaTH3AITHIO,
BBISIBJICHUC
MPUYUHHO-
CJIIEICTBEHHLIX CBI3EH
Hroro no pazmeny 3
bu6mmoreka [JOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7
f41a636
OBUIEE KOJIMYECTBO

68

YACOB I10 ITPOIT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

Xumus. 8 knacc: yuae0. ais odnieoOpazoBarenbHbx yupexaenuii / O.C. I'abpuensH. - 3-¢
u3., crpeotuil. - M.: JIpoda, 2022.

Xumus.9 kimacc: yued. ais oomeoOpazoBarenbHbIx yupexaenuit / O.C. 'abpuensH. - 3-¢
u31., ctpeotur. - M.: JIpoda, 2022.

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

1. TI'a6puensu O. C., Bocko6oitaukosa H. I1., Smykosa A. B. HactonpHas kHUTa yauTENs.
Xumus. 8 kiI.: Meroaudaeckoe nocodue. - M.: Ipoda, 2021.

2. I'abpuensa O. C., SAmrykoBa A. B. Terpanp amst 1a00paTOPHBIX ONBITOB U MPAKTHYECKUX
pa6ort. 8 k1. K yueonuky O. C. 'abpuensua «Xumus. 8 kiracey. M.: Jlpoda, 2022.

3. IN'abpuensu, O. C. Metoandeckoe mocooue k yaeonuky O. C. 'abpuensaa «Xumus». 8
kiacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 109.

4. Tabpuensn, O. C. Meroaudeckoe nocooue k yueonuky O. C. ['abpuensna «Xumusy». 9
knacc / O. C. I'abpuensin. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHojornyeckue kapthl K yaeouuky O. C. ['abpuensaa «Xumus. 8 Kimacey :
MeTtoaudeckoe nocooue / JI. . Acanora. — M. : [lpoda, 2020

6. Xumus : TexHojornyeckue kaptol kK yaeOuuky O. C. 'abpuensna «Xumus. 9 kiacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KoHTposbHbIE B TpoBepouHbie padoThl K yueOHuky O. C. ["'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymrakosa u ap. - M.: [Ipoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.chemnet.ru T"'azeta «XuMus» 1 caiit it yautens «5 Uy Ha ypoK XUMHK
http://him.1september.ru Eaunas xomtekuus L{OP: IIpenmeTHas KOIEKIHS « XM
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Komtekiust Poccuiickoro o001eo0pa3oBaresibHOTO mopTalia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoii

http://www alhimik.ru Beepoccuiickast ouMITiaa NKOJIbHAKOB 10 XUMHU
http://chem.rusolymp.ru Opranudeckast XuMusi: IEKTPOHHBIN YUeOHHUK AT CpeTHEn
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: IEKTPOHHBIH YUeOHHK

http://www hemi.nsu.ru OTKpBITBINA KOJUTEIK: XUAMHS

http://www.chemistry.ru JlucTaHiimoHHas OJMMITHAIA TI0 XUMUH: TEJICKOMMYHUKAITHOHHBIN
00pa3oBaTeNbHbII MTPOCKT
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