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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 10 XHMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJI€HA HAa OCHOBE TpeOOBaHUM K pe3yJdbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBE (¢enepalibHONM paboueil MporpamMmel
BOCIIUTAHUS U C YYETOM KOHIICTIIMU MPEMOaBaHus Yy4eOHOTO NpeaMeTa « XUMHUSI»
B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T MpeCTaBICHUE O IENsAX, OO0IIeil cTpareruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUS OOYYAIOIIMXCS CPEACTBAaMH Y4eOHOrO
npeaMera, YCTaHABJIUBACT o0s13aTenbHOe IPEAMETHOE COJIEpKaHue,
npeaycCMaTpuBaET pACHPEACICHHE €ro Mo KiaccaM M CTPYKTYpUPOBAHHUE IO
pazgenaM M TeMaM MpPOrpaMMbl MO XHUMHUHU, ONPEAECSECT KOJIUYECTBEHHbIC W
KaueCTBEHHBIE XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YUYECHUSI XUMHUHU C  Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEHM OOy4YarolIuxcsi, ONpeAesieT BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETo 0O0pa3oBaHus, a Takke TpeOoBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJiel 3ydeHUs NMpeaMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYalolerocs I0 OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIY>)KUT OCHOBOM Juisi (OPMHUpPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMUpPYEMble XHMHUEW MPENCTaBICHUS O B3aMMOIPEBPAIICHHIX
SHEPTrUUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pPEHICHUs TI00aTbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHSI UYEJIOBEUYECTBA — CBIPHEBOM, DHEPIETHYECCKOH,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, MPOOIEeM 31PaBOOXPAHECHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peajin3allid  BO3MOXKHOCTEH  JJii  CaMOpPa3BUTUSL W
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HX CAMOCTOSTENPHOW  y4yeOHOW  JIESITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUM, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(ECCHOHAIEHOMN NESITETbHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
LIEJIOCTHOTO B3IVISi1a HA €AUHCTBO ITPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (()OPMUPOBAHUM €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00YyUarOIINXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHUSI K E€CTECTBEHHO-
-Hay4HBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJl B KOJOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUss B OOYyYEHHH XUMUU OOECHEUMBAIOTCSA CIELUPUKON
COJIepKaHMsl ~ y4eOHOro mpeaMeTa, KOTOPBIM  SIBISETCA  IeJarormuecKu
aJanTUPOBAHHBIM OTpaXkeHHWEM 0a30BOM HAyKH XMMHH Ha ONpPENeEHHOM dTane eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOrO 0OLIEro oOpa3oBaHHsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYaIOUMMHCS CHUCTEMbI TMEPBOHAYAIBHBIX TMOHSITUH XHWMHH, OCHOB
HEOPraHMYEeCKOM XUMHM W HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOU XHUMUHU.

CrpykTypa coAep:kaHusl MPOrpaMMbl MO XUMHHU cPopMHpOBaHa HAa OCHOBE
CUCTEMHOro mojaxona k e€ usyueHuto. CopepkaHue CKIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MTOHATUN O XUMUUECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpraHW30BaHbl [0 TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMSI;

— [lepuoanueckoro 3akoHa /1. 1. MeHnzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHS O CTPOCHUU aTOMa U XUMUYECKOMN CBSI3H;

— TpeCTaBICHUN 00 JIEKTPOJIUTHYECKOM AMCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUWA pacCMaTPUBAIOTCA HA OCHOBE OJMIIMPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JPYromMy, BBINONHAS (GYHKIHH OOBSICHEHHMS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHUMHU  CHOCOOCTBYyeT  (OPMHPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUPA B JIOTHKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TMO3HaHUsS B Hayke. M3ydeHHe XMMUU MOPOUCXOAUT C MPHUBJICYECHUEM
3HAHWA W3 paHee HM3yYEHHBIX yUEOHBIX MpeaMeToB: «OKpYX AU MUp»,
«buonorus. 5—7 kinacce» u «Puszuka. 7/ Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (OPMUPOBAHHWE 3HAHUH OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHIL.
3amaya y4eOHOTO MpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMUYECKUX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETHUYECKHUX IOJI0KEHUM,
JOCTYTHBIX 0000IIEHUN MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HAyKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWSA TMPU HW3YYCHHH BEIIECTB W
XUMHAYECKUX peakuuid, B (OPMHUPOBAHUN U PA3BUTUU MO3HABATEIbHBIX YMEHUH H
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATENbHOM M Y4EOHO-UCCIEN0BATEIbCKON
AESITeNPHOCTH, OCBOCHHM TPaBUI OE€30MacHOrO OOpalieHHsl C BEIECTBAMH B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKue IIeNd, KaK:

— (¢dopMUpOBaHHE WHTEIUICKTyallbHO pAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEHICHUH,
CIIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HU;

—  HalpaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYECKOe MPHOOIICHHE
O0yJaloUIMXcss K CaMOCTOSITENIbHOM MO3HABATENbHOW JESITETbHOCTH, HAYyYHBIM
METOoZlaM TIO3HAaHUA, (POPMHUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yCcIOBHiA, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YUarOIIMMUCS
OIbITa Pa3HOOOPA3HON MEATETHLHOCTH, TIO3HAHHUS W CAMOIIO3HAHUS, KITFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIBbHOE 3HAYCHUE IS
Pa3IMYHBIX BUIOB JESATCIbHOCTH;

— (dopmupoBanue oOmEeH (QYHKIIMOHATBHOW M €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIECHUBATH SIBJICHUS
OKpPYXAIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE MPU H3YyUYEHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU MpoOJeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM JIEATETLHOCTH,

— ¢opMmupoBaHHME Y OOYy4YaIOIMUXCA TYMAHUCTHYECKUX OTHOIICHUH,
NOHMMAHUS 1EHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIBL;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO W
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS  OOIIECUYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIS U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHHUS.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisaeT 136 yacoB: B 8 kinacce — 68 yacoB (2
gaca B HeJlelmo), B 9 kinacce — 68 yacoB (2 Jaca B HEJEIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. Du3nMyeckue CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTE 0O MeTOAax MO3HAHMUS B XUMHUM. UHUCTBIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI W MOJIEKYJIBl. XUMHYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYECHUE.

Xumuueckass (opmyrna. BaleHTHOCTP aTOMOB XUMHYECKHUX OSJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocuTEeNbHAST MOJIEKYJIsSIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHUI[ BemiecTBa. Pacu€Tel mo Qopmynam
XUMHUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHs MacChl BelIecTB. XuUMudeckue ypaBHeHus. Kiaccudukanus
XUMHYECKUX PEaKIHi (COeAMHEHUS, PA3I0KEHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYEHHUE U OIHMCAHHE
bU3MYECKUX CBOMCTB OO0Opa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlWs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (pa3iioKEeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHHE THIPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKHA MTOBAPEHHOM
coimv, HaOJIOJEHWE W  ONUCAaHHWE  Pe3yJIbTAaTOB  MPOBEACHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MACChl, CO3JAaHUE MOJEIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HCOPraHUYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3myxa. Kuciopon — 3ieMeHT UM mpocToe
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucinopona. CrocoOsl



MOJIy4YeHUsT KHUCIIOpoJa B JlabopaTopud U MpombiiieHHOCTH. Kpyrosopot
KHciopoaa B mpupojie. O30H — aJioTporiHasi MoAU(UKAILIKS KUCTOPOa.

TeroBoll 3P(GEeKT XUMUYECKON pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/1yXa, yCUJICHUE TapHUKOBOTr0 3 dekTa, papylieHue 030HOBOTO CIIOS.

Bopopon — »memeHT M mpoctoe BeuwiecTBO. Haxoxnenue Bomopona B
npuposie, (Quznueckue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kuciorsl u comnu.

Monsipabiii  00b€M  ra3oB. Pacy€Thl 1O XUMHUYECKUM  YPaBHECHHSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputelnb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccudpuxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIE, aMpOTEpHBIE) U
HecosneoOpasyromue. HomeHnknatypa okcugoB. Dusnyeckrue W XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [TonyueHnue okcuaoB.

OcHoBanusi. Knaccudukanus ocHOBaHHMM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHuil. PU3HUECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosneil. @U3MUeCKMe U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXKIY KiIacCaMU HEOPTAaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCcnepumenm:

KA4ECTBEHHOE ONPEACIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJyUYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJaa, HabI0/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C o0Opa3llaMHd OKCHJIOB U
OMMCaHUWE HUX CBOWCTB, MOJydeHUE, COOMpAaHHE, PACMIO3HABAHME U HU3YUYCHHUE
CBOWCTB BOAOpoOJia (TopeHue), B3aumojcicTBue Bojopoaa ¢ okcuaoMm meau (II)
(BO3MOXHO HCIOJIB30BAaHUE BUIACOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCIIeIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJIAMHU
(HaTpueMm M Kanbl[ueM) (BO3MOKHO HMCIOJIb30BAaHUE BUACOMATEPHUAJIOB),



UcclieJoBaHUEe O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUs OKPACKU MHAUKATOPOB B PacTBOpPAxX KHUCIOT U IIEJIOYEH,
u3ydeHue B3amMmojericTBus okcuaa Memu (I1) ¢ pacTBopoM CepHO#M KHCIIOTHI,
KUCJIOT C METaJUIaMH, pPEeaKkUUi HEUTpalu3aluu, IOJYy4YeHUE HEepacCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUla APYTMM W3 PACcTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTANIBHBIX 3a/la4 10 Teme «BakHeillmue KIacchl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoanuecknit 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
iemenToB JI. WU. MenngeneeBa. CtpoeHue aroMoB. XUMHYECKas CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEaKIUU

[lepBble TOMBITKU KiIacCU(DHUKAIMM XUMHUUYECKUX dJeMeHTOB. [loHsitue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEOYHBIE M MIEJTOYHO3EMEIbHBIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeEMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  KoporkonepuogHass W JUIMHHONEPUOJHAs dbopmbl
[Tepunonnueckoit cucreMbl xumuueckux aneMmeHToB . . Menaeneesa. I[lepuoabl
u rpynmbl. OuU3MYEcKuil CMBICT MNOPSAKOBOrO HOMEpA, HOMEPOB INepuoja U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oronbl. DnekTponsl. CTpoeHHe
ANEKTPOHHBIX  000J0Yek aToMoB TMepBbiXx 20 XUMUYECKHX DIJIEMEHTOB
[Tepuognueckoit cucremnl JI. M. MengeneeBa. XapakTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero noJioxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIIIaM U MEPUOJAM.

3nauenue Ilepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl XMMUYECKUX
BJIEMEHTOB U Pa3BUTUA Hayku W npakTuku. [[. . MenaeneeB — y4y€HbI U
rpaXkJ1aHUH.

Xumuueckass cBs3b. KoBaneHTHast (MmoJsipHas W HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX 311€EMEHTOB. IOHHAsI CBS3b.

Crenenp okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporniecchl okucneHus: 1 BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEMIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHIA [MHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropenue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemmunle cea3u



Peanuzanusa MeXnpeIMETHBIX CBs3eM MpU HM3ydYeHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS 4Y€pe3 UCIOJIb30BaHUE KaK OOIIUX €eCTeCTBEHHO--HAYUYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHaJu3, CHHTE3, KilacCudUKanus, MEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, MOJIENb, IBIICHUE.

®usuka: Marepusi, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHOe€ COCTOSIHUE BEIECTBA, ra3, (PU3MUYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, IUIAHETHhI, 3BE3/1b1, CONHIIE.

buonorus: potocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHbIE TOPOBI,
MOJIE3HBIE UCKOTIAEMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalus, KaJIbIUI U HX
COEMHEHUII B COOTBETCTBUM C TOJIOKEHHWEM »3yeMeHTOB B Ilepuoamueckoi
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XMMHUYECKOW CBSI3H. THIBl KPUCTAIIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEMIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCAIIMUXCA K Pa3JIWYHbIM KjaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaimys XuMU4eCKUX peakivii Mo pa3IundHbIM MpU3HAKaM (110 YUCITY
M COCTaBy Yy4YacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIUIOBOMY 3ddekTy, 1o
M3MEHEHUIO CTETICHEW OKUCICHUS XMMHYECKHX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMUYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuueckol peakuuu. llonstue o0 oOpaTUMbBIX U
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karammse. [lonsTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU U IIOJOKEHUE XUMHUUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJEKTPOHHBIM  OanaHC
OKHCJIMTENIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUH



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKUUA C HCHOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AUCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMH
xumuyeckoi cBsizu. CreneHs aucconuanuu. CUiabHbIE U C1a0ble AIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKaHUs peakIuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YpaBHEHMs peakuuil. CBoWcTBa KHUCIOT,
OCHOBaHMA M COJEHd B CBET€ MPEJACTaBICHUNA 00  3IEKTPOJUTUUYECKON
nucconanuu. KauecTBeHHbIE peakiuy Ha HOHbI. [loHsITHE O THIpOIN3€E CONEei.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB W HeMmeTauioB (Tpadura W ajiMasza), CIOXKHBIX BEIIECTB
(x;mopuia HATpusl), MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakiuu
OT BO3JEUCTBHUS PaA3IUYHBIX (DAKTOPOB, HCCIEAOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpOB BEUIECTB, IMpollecca AUCCOLMAIMU KHUCJIOT, WIEJI04Yel U Ccojeu
(BO3MOXKHO  WCIOJIb30BaHME BHUJEO MaTEpPHalOB), IMPOBEJACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKaHUS  peakluii  HOHHOro  OoOMeHa
(oOpazoBaHme ocangka, BbIACICHHE Tas3a, OOpa3oBaHUE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ [PUMEPBI  OKHUCIMUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiMu pasioKEeHHs, COCIMHEHHUs), Paclo3HaBaHUE HEOPTraHUYECKUX
BCIIECTB C IIOMOIIBI0 KAYECTBEHHBIX pEaKUUWWd HAa HOHBL, pELICHUE
JKCIIEpUMEHTAJIbHBIX 3aa4.

Hemerasyibl 1 MX COeIMHEHUA

OO6mast xapakTepucThka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne W (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XWMHUYECKHE CBOMCTBA HAa NPUMEPE  XJopa
(B3auMozeiicTBUE C MeTajulaMHd, HEMETaJJIaMH, IejioyamMu). XJIOPOBOIOPOL.
ConsHass KUCJIOTa, XUMUYECKUE CBOMCTBA, MOJIydeHUE, NMpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHW3M 4YeJoBeKa. BakHeumme XJIOpuapl U HX
HaXO0XJCHHUE B PUPOLE.

OO6mrast xapaktepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CtpoeHne u (pU3MvYecKue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMUYeCcKne cBocTBa cepbl. CepoBOOpOa, CTpoeHUe, (pu3ndeckue u
XUMuyeckre cBorcTBa. OKCHIBI CEepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciora, (Qu3MYeCKHWe W XHMHYECKHE CBOWCTBa (00mme  Kak
MPEACTaBUTENST Kjacca KHUCIOT W crhenupuiecKkue). XUMHUUYECKHE pPEaKIuy,
JeXalue B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a TMOJYyYEeHHUs] CEPHOW KHUCIOTHI.
[Ipumenenune cepHoit KUCHOTHL. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAs PEaKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COeNMHEHUN B mpupoae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAUHEHUSIMHU Cepbl (KUCIOTHBIC IO,
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPAILCHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHUs. A30T, PacHpOCTPaHEHHE B MPHUPO/IE,
dbuznUeckue U XuMU4Yeckue cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nYecKue U XUMUUYECKUE CBOMCTBA, MoJaydeHue u npumeHenue. Coau aMMOHUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, € ToyiydyeHue, (PU3NYecKrue U XUMHUUYECKHe
cBoiicTBa (0OlIME Kak MpEACTaBUTENS Kiacca KHUCIOT U creuuduueckue).
Hcnonw3oBanne HUTPATOB W COJICM aMMOHHUSI B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XMMUYECKOE 3arpsi3HEHHE OKPYKaIoIel Cpeibl COeAMHEHUSIMU a30Ta
(KUCOTHBIE JOXAM, 3arpsA3HEHHe BO3AyXa, MOYBbl M BoJoEMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gocdopa, GUMIECKHME U XUMUUYECKHE CBOWCTRBA.
Oxkcua docdopa (V) u pochopHas kuciora, pu3NIeCKue U XUMUIESCKUE CBOMCTRA,
nonydenue. Mcnonb3zoBanue pocharoB B kauecTBe MUHEPATBHBIX yI0OPEHUI.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmnbel. OCOOCHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUSA.  YTJEpol,  aJUIOTPOIHbIC
MoIU(UKALMK, PACHpPOCTPaHEHHE B TNpHUpPoAE, (PU3NYECKHUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCUabl yriepoja, ux
¢uznueckre M XMMHUYECKHE CBOWMCTBA, JEWCTBHE HA JKHUBBIE OpPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHUE. DKOJOTHYECKHE TMPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHUS KJIMMAarTa, MMapHUKOBBIM
addekr. YronpHas KuciaoTra U €€ coiM, uX (Pu3nuecKkue U XMMHUUECKUE CBOMCTRBA,
nojlyueHue W mnpuMeHenue. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEJIILCKOM
XO35MCTBE.

[lepBoHauanbHBIC MOHATHS 00 OPraHMYECKHUX BEIIECTBaX KaK O COCIMHEHMSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJ, MIUIEPUH, YKCYCHAs KUCIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEDTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[TonsiTie 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: KUpaX, OelKax, yriieBoJgax — u UX
poiii B OKM3HM 4eloBeKa. MarepuaibHOE €JUHCTBO OPraHUYecKUX U
HEOPraHUYECKUX COCTMHEHU.

KpemHunii, ero ¢usmueckne W XUMHUYECKHE CBOWCTBA, TMONy4YeHUE U
npuMenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeicTaBieHUs 00
okcuse kpemuus (IV) m kpemHueBoit kuciore. CHUIMKAThl, UX UCIOJIB30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeillre CTpoUTelbHbIE MaTepHabl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpoOreMbl 0e30mMacHOr0 HMCHOJb30BaHUS
CTPOUTENbHBIX MATEPUAJIOB B MIOBCEHEBHOMN KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMBITHL, OTpaxarmue (GU3NYECKUe U XUMHYECKHE CBOWCTBA
raJjloreHOB M HX COEIUHEHHHN (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOR),
O3HAaKOMJICHHME ¢ oOpa3naMu XJOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXKHO  KCIIOJIb30BaHHE
BUJIeOMaTepuasoB), HaOMOICHUE Mpolecca OOyIJIMBaHUS caxapa MoJl JACHCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, M3YYCHHUE XUMHUYECKUX CBOMWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHON peakiuu Ha cyiabdar-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBoiicTBamMu azora, ¢ochopa W HX COCIUHEHUN (BO3ZMOXKHO HCIOJIb30BAHHE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOChHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWE U HW3YYCHHUE CBOWCTB aMMHaka, TIPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMs U (ocdaT-uoH M U3ydeHUEe MPU3HAKOB
WX TIPOTEKaHUs, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymwiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM W
YCTPOICTBOM MPOTUBOras3a, MojlydeHue, coOMpaHue, paclo3HaBaHUE U H3yUEHUE
CBOMCTB YIJIEKHCIIOT'O ra3a, IpOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHaAT M
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIICHHUE C
OPOJIYKIHUEN CHUJIMKATHON MPOMBIILIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIe HeMeTauIbl 1 UX COSIUHEHUS.

MeTaujibl 1 MX COeTUHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHuss B llepuognueckoin cucreme xumuueckux asnemMeHtoB J[. W
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTamioB. Meramndeckasi CBs3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crocoObl TonyyeHus MeTauioB. [IOHSATHE O KOPpPO3UHM METAJNIOB, OCHOBHbIC
crocoObl 3alUThl UX OT Koppo3uu. CmiiaBbl (CTajlb, YYryH, IIOPaTFOMUHUMA,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY M TIPOMBIILIICHHOCTH.

[Ileounble MeTauibl: MoJIOKEeHUE B [lepruoamyeckoi cucteMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpoeHUE HMX aTOMOB, HaXOXJICHUE B MPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUabl U



TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHuWe WIEIOYHBIX METAI0OB MW UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MAarHMM MW KaJdblMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux diemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B npupoae. PU3nuecKkue 1 XMuMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmive coeluHEHUs Kaiablusa (OKCHZ, THAPOKCHI, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUSI.

AnoMUHMI: TIOJIO)KeHUE B Ilepnoanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aroma, HaxoxX[eHHe B Inpupone. dusnueckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpOE€HHE aTroMa, HaxoXkiaeHue B mpupoge. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, TMIPOKCUIBI U conu xene3a (I1) u xeneza
(1), ux coctaB, CBOWCTBA U MOJyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METAIOB M CIUIaBOB, WX (PU3HUYECCKUMHU
CBOMCTBaMH, U3Y4YEHHE  PE3YJIbTAaTOB  KOPPO3WHM  METAJIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpUsl C BOJOM (BO3MOYKHO HCIIOJIB30BaHUE BHUAEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS KEJIE3a B KUCIOPOJIE
(BO3MOXHO  HCIIOJIb30BaHHWE  BUACOMATEpPUAJIOB), TPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEaKUMW HA WOHBI: MarHus, KaJbLUs, aJIFOMUHUSA, LIMHKA, XKeje3a
(I u xenesa (III), meau (I1), HaOMOMEHNE ¥ OMHCAHKME TPOICCCOB OKPAITUBAHUS
IUIJAaMEHW MOHAMHU HATpus, Kalusid M Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCClIeOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCUIA ATIOMUHMUS
Y TUIPOKCHUA LIMHKA, PEIICHNUE YKCIEPUMEHTABHBIX 3a1a4 110 TeMe «Baxuenmmne
METAJUIBI U UX COCIUHEHUSI.

XuMHUSA ¥ OKpY KaOUIas cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM JKHM3HM 4YeIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObITy. [lepBas momois npu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpY)Karouled cpeanl (mpenesibHasi JOMyCTUMAast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3K0JIOTMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHE O0pa3Ill0oB MaTepUaNOB (CTEKIJIO, CIUIABBI METAJJIOB, TOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammst MeXNpeaMETHBIX CBsS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIMOJb30BaHWE KakK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHSATUH, SBIISIOMIUXCS CUCTEMHBIMU TSI OTIAEIBHBIX TIPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHWs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBIN
a3 eKT, TeXHONOTHS, MaTEPUAIIBIL.

dusnka: Marepus, aToM, OJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIU]I,
M30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, SJCKTPUYCCKUN 3apsia, TPOBOIHHUKH,
MOJIYTIPOBOAHUKH, JUAJICKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAIUTHYECKAs
peméTka, CIuiaBbl, (PU3WYCCKHUE BEIUYHMHBI, CAMHHIIBI U3MEPEHUS, KOCMHUYECKOC
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTe3, NbIXaHHWe, OWocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATSIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rumpocdhepa, MHUHEpPATbl, TOPHBIE  TOPOIHI,
MOJIC3HBIC NCKOITaeMbIe, TOTUIUBO, BOIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA I[NPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3ylbTaThl OCBOCHMSI MPOrPAMMBbI  OCHOBHOI'O  OOIIETo
o0pa3oBaHus JOCTUTalOTCS B Xo0J€ OOy4eHUS XUMHHM B €AMHCTBE Yy4eOHOU u
BOCMUTATEIbHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COLMOKYJIbTYPHBIMU M JYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWIAMU U HOPMaMHU TOBEJEHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOTMO3HaHMs, CAMOPA3BUTHUS U COLIMAIA3AIUU O0YyYaIOIINXCS.

JIM4HOCTHBIE  pe3yibTaThl  OTpPaXalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUUN U
paclIMpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCITUTAHMS

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HaCJEeIWI0, TOHMMAaHUA 3HAYEHUS XMMHUYECKOM HAyKh B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HH(pOpMaLHE O
NEPEIOBbIX JOCTHKEHUAX M OTKPBITUSAX MHUPOBONM W OTEUECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaIaHCKOr0 BOCITUTAHMSA:

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M IMpaBUJaX MEXINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTeIbCKOM, TBOPYECKOM W JPYyrux  BHJAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JEATEIHHOCTU TpHU
BBIMIOJTHEHUU YYEOHBIX, TIO3HABATENbHBIX 3a/lay, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM NeITeNbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TMOBEJEHHWE M TMOCTYIIKM CBOMX TOBAapHIIEl C MMO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHMS MTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOM pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKHM M COCTaBISIOLIME
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHON KapTHHBI MUpa, NMpPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS NPUPOJBI, B3aUMOCBSI35X 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHUW 10
XAMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOMAEMBIX TPOIECCOB U SBIICHUM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATEIbCKON KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHON PabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIHBIMA TEXHHUYECKUMHU CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO W IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K €caMOOOpa30OBaHMIO, TMPOCKTHOW H  HCCIIEIOBATEIHCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) (popMupoOBaHHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 JKW3HHW, OCO3HAHWEC ITOCIICICTBHHA H
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTO0JIsSI, HAPKOTHKOB, KYPCHHS ),
HEOOXOAUMOCTH COOJIIOAICHUST TpaBwil O€30MacHOCTH TpU  OOpalieHuu ¢
XHMHYECKUMU BEIICCTBAMHU B OBITY U PEaIbHOM KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUI0 Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHHEC K TPyAYy W pe3yibTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE IIPUMEHEHHUsS TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIM BBIOOD
WHAVUBUAYAJTLHON TPACKTOPHUH MPOJIODKCHHUS 00pa30BaHus C YIETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON MpodeCcCHOHANBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU IIesieco00pa3HOe OTHONIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS, TOHMMAaHHUE IIEHHOCTH 3[I0pPOBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nueckoMy M TICUXHUYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOACHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padOTEe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJIy4aeMble MPU HU3YYCHUU XUMHH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOSHOM CPENOH, ISl MOBBILICHUS
YPOBHS  SKOJOTUYECKOW  KYJIbTYphl, OCO3HAaHHSA TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M MyTell WX PEIIeHUs MOCPEICTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW M COLMAJIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe wMerampeaMeTHBIX pe3yJbTATOB BBLICIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHA (3aKOH, Teopwus,
MPUHIINAT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEAMETaxX W TMO3BOJISIOT Ha
OCHOBE 3HAHHWM W3 ITUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O IEITOCTHON



Hay4YHOM KapTHUHE MHUpa, U YHUBEpCAIbHbIC yueOHbIE JeCTBUS (ITO3HABATEIbHbIE,
KOMMYHUKATHBHBIE, PETYJISITUBHBIE), KOTOpPbIE OOecneyuBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHMIO M OCYIIECTBIEHUIO Y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3zoBble JJornueckue 1ecTBUs:

YMEHHUS HCIOIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAaHUMU: PACKPBIBATh CMBICI XUMUYECKUX MOHSATUU (BBIACIATH UX XapaKTepPHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JPYTMMHU TOHITHUSIMH), WCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMM XUMHUYECKHUX BEIIECTB M XUMHUECKUX PEaKIUi,
yCTaHABJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHbBIC, ICTYKTHUBHBIE, 10 aHAJIOTHUH),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CAMBOJINYECKHE (3HAKOBBIE) MOJICIIN, UCIIOJIb3yeMbI€ B XUMUU,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOW peakiuu — MpU pelIeHUH yueOHO-TI03HABATENbHBIX 3aJ/1ad, C Y4ETOM
ATUX MOJIETBHBIX TPE/ICTABICHUN BBIABISATh U XapaKTepPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble ncciiefoBarejbCcKHe JeiCTBYUA.

YMEHHE HCIIOJIb30BaTh IMOCTABIECHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KauyeCcTBE OCHOBBI g (HOPMUPOBAHUSI TUMOTE3BI IIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

NpUOOPETeHHE ONbITa M0 TUIAHUPOBAHUIO, OPraHU3allMid W MPOBEACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaAONIOJaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yNbTat, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONBITA, UCCIIECIOBAHUS, COCTABISTh OTUET
0 MpoJIeTTaHHOM pabore.

Pab6ora ¢ undopmanuei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHYECKOIO COJEpXkKaHUSA, CIpPABOYHbBIC
mocoOusi, pecypchl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE NPHUMEHSITh Pa3IHYHbIE METOJBl M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJI BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOr0 THUIIA, TPUOOPETEHUE OMbITA B
00JaCTM  MCHOJB30BaHMS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIbHYIO (OPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

YMEHHE MCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOW U
UCCJIeI0BATENbCKON AESATENBHOCTH MHMDOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA M TPAHCIIOPTa HAa COCTOSIHME OKpYXarouled NpUpOAHON
Cpelibl.

KommyHuKkaTHBHBIE YHUBeEpPCcAJIbHbIE YUeOHbIe 1eCTBHUA:

yMEHHsS 3aJaBaTh BOIPOCHl (B XOJe Auanora M (Wiau) IUCKYCCHM) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (QOPMYyJIHpPOBaTH CBOM  NPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIsATh  TOJYyUYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHON
NESTENBbHOCTA B YCTHBIX W THUCBMEHHBIX TEKCTaX; JellaTh MPE3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1a60paTOpPHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HCCIIEIOBATENIbCKOM  NIEATENIBHOCTH  IPU  PEIICHUU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COIIACOBAHMS
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIUHALIUS
COBMECTHBIX JCHCTBHI, OINpENEICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerysiTUBHbIC YHUBepPCaIbHbIE Y4eOHbIE 1eCTBHSA:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITEBHOCTD, BEIOMpATh Hanbosee 3 PeKTUBHBIC CIIOCOOBI pelieHUsT YIeOHbIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA aITOPUTM JECUCTBUM IIPU BBINOJHEHUM 3aJaHUA C  Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pE3yJIbTaTa 3asBICHHOW LEJIHW, YMEHUE
MCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B yCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MmporpaMMoi,
BBIICJIAIOT: OCBOEHHBIE O0YYarOIIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOObI



NedcTBUM, crneuudpuyeckue s TOpeAMETHOM o0macTu  «XUMHS», BHJIbBI
NEATENbHOCTA MO  TOJYYEHUIO HOBOTO  3HAHMS, €ro HHTEPIpPETAlNH,
peoOpa3oBaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJaIOIIUXC YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBLHOCTb, CTEIECHB
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUPUKAIMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU pa3JI0KEHUS, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHE PEAKIINH, TEII0BON AP (DEKT peakiuni,
SAPO aroMa, DJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOWTadb, pPaguyc
aToMa, XMMHYECKasi CBSI3b, MOJIIPHAS W HEMOJIApHAasi KOBAJEHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTUOH, aHWOH, PACTBOP, MAcCCOBasl JOJIsl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX TOHATUHA U
OPUMEHATH 3TH MOHITHS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHUS (HOpPMYI
BEILECTB U YPAaBHEHUI XUMHYECKUX PEAKIIUI;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTeNeHb  OKHCJCHHUS  DJEMEHTOB B  OHHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMPEACIEHHOMY KJIAcCy COEIMHEHUU I10
dbopMynaMm, BHI XUMHYECKOM CBs3U (KOBaJEHTHAs W MOHHAs) B
HEOPraHMYECKUX COCTMHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB OT MX IOJO0XKeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPaHEHMSI MacChbl BELIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTaipo;

e OIHWCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy llepuonnueckoit
CHCTEMBl XHMHUYECKUX DJJEMEHTOB: pa3iudaTh MOHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y», maneie u
OomnbIIMEe TEPHOJbI, COOTHOCHUTH OOO3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuogumyeckas cuctemMa XuMU4eckux diemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij sjipa, o0Ilee YUCIO 3JIEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peaKUuuu (IO YUCIy U COCTaBy YYAacTBYIOUIMX B pEaKIUU
BELIECTB, MO TEIUIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpallleHUid B
Pa3IUYHbBIX YCIOBUSX;

BBIUMCISATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO H MOJSIPHYIO ~ MacChbl
BEUIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »JJIeMEeHTa 1o (dopmyse
COEIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

NPUMEHSITh OCHOBHBIE OINEPAlMU MBICIUTEILHON EATETbHOCTH — aHau3
U CUHTE3, CpaBHEHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KJIaCCHU(PHUKAINIO,
BBISIBJICHUE TMPUYMHHO--CJIEJACTBEHHBIX CBS3EH — Il M3y4Y€HHUs CBOMCTB
BEIIECTB W XHMHUYECKUX pEAKLUHU, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAOJIOIEHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

clenoBaTh ~ IpaBUJiaM  [OJb30BaHUA  XMMHUYECKOM  TOCYyIOM U
nabopaTopHbiM 00OpYJOBaHUEM, a TakKKe TMpaBUiaM oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSMU MO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJNYYECHUI0O U COOMpPAaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA M KHUCJIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTh  XUMHUYECKHE  SKCHEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C MOMOIIBI HHJIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX TMOHATUN: XUMHUYECKHI
AJIEMEHT, aTOM, MOJEKyjla, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PEaKI[usi, XUMUYIECKasi CBS3b, TEIIOBOU I(PHEKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT JIUCCOLMAIMS, PEaKUUH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE paBHOBECHE, O0OpaTHMbIE U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTEJIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
ajioTponus, aMm(pOTEepHOCTh, XMUMHUUECKasi CBSI3b (KOBAJICHTHAsi, MOHHAS,
METaNINYEeCKasi), KpHUCTAJUIMYECKass pEeUETKa, KOPpPO3Hs METalIOoB,
CIJIaBbl, CKOPOCTb XUMHUYECKOW pEakluu, MNOpeAeabHO JIOMyCTUMAas
koHueHtpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX TMOHATHH W
IPUMEHSATH 3TU MOHSTHUS TIPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJI30BaTh XUMHUUYECKYI0 CHUMBOJIMKY [IJI1 COCTaBJICHUS (OpMys
BEIIECTB M YPaBHEHUN XUMHUYECKUX PEAKIIH;

ONpPEAEATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX PAa3JIMYHOTO COCTaBa, MPUHAIJIECKHOCTh BEHIECTB K
OTIPENICIEHHOMY KJIacCy COCAMHEHUU 1o ¢dopmysiaM, BHJ XUMHUUYECKOM
CBsi3M (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKAsi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA 0 XUMHUYECKOW (popMyie, xapakTep Cpeabl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCJAMHEHMH, TUM KPUCTAUIMYECKON
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbica llepuonnueckoro 3akona JI. U. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OINHChIBaTh M XapaKTEPU30BaTh
Tabiuunyto Gopmy Ilepuoanueckoil cHUCTEMbl XMMHYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHAsE moArpynna (A-rpymnmna)» U «moOodHas
noarpymnmna (b-rpymma)», maneie ¥ OOJbIIME NEPUOIBI, COOTHOCUTH
0003HaueHUsl, KOTOpbIE MMEIOTCS B TIEPUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHUS  aTOMOB  XUMHUUYECKUX
ANIEMEHTOB (COCTaB H 3apsi snapa, oOOIIee YHUCIO DOJICKTPOHOB H
pacrpefielieHie WX TI0 DJIIEKTPOHHBIM  CJIOSM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COEAUHEHUN B
npeaenax MallblX MEPHOJ0B U IJIaBHBIX HOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO YMUCIy M COCTaBY YYACTBYIOIIUX B peaKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) 00mMMUE W crenu(PUIecKue XUMHYESCKUE
CBOMCTBa MPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKIasi OMNUCAHUE
npuUMEpaMy MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIHUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPAaBHEHUSI BJIEKTPOJMTHUYECKOW JHUCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMKA HOHHOTO



oOMeHa, ypaBHCHHUS peaklIuid, MOATBEPKIAIONMNX CYIIECTBOBAHHE
TCHETHYECKOW CBSI3U MEXKy BEIIESCTBAMH PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIMTEIIHBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABJICHHSI JICKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX TIPEBpANICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO — MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO0 JJIEMEHTa 10 (opmyJie
COCIMHCHHUS, MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coOnMogaTh  MpaBWiia  MOJIb30BAHUS ~ XMMHYECKOW  MOCynoH u
1abopaTopHbIM 00OpYyJIOBaHMEM, a TaKkKe IMpaBujia OOpalieHus C
BEIICCTBAMHU B COOTBETCTBUHM C HWHCTPYKIUSAMH 10 BBITOJHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB TI0 TMOJYyYECHUIO H COOMUpPAHHIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M yIJICKHUCIIOro Tra3a);

NPOBOJAUTL  PEaKIMK, IMOATBEP)KIAIONINE  KAYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPUI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W WOHBI HM3YyYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpaxX HEOPTraHUYECKUX BEIECTB;

IPUMEHSATh OCHOBHBIC OIEpaIlid MBICTUTEILHON JAEATEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, O0O0O0OIEeHHe, CHCTEMAaTHU3allii0, BBISIBICHUE
MPUYMHHO-CIICICTBEHHBIX CBA3€Hd — JJIi M3YyYCHHS CBOMCTB BEIIECTB H
XUMUYECKUX pEaKIui, eCTECTBEHHO-HAy4YHbIE METOJbl ITO3HAHUA —
HaOII0/IeHUe, WU3MEPEHHUE, MOJICIMPOBAaHUE, DKCIICPUMEHT (peajlbHBIM H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonrtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATUHSA
Xumuss — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6mmoreka [IOK
' peaKnuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BellleCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bu6mmoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopon.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xummndeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexka [JOK
XUMHUYECKUX d1emMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Memnnene-esa. CTpoeHue atoma
Xumu4 b.

3.2 OKI/ICJ‘II/Ie":;'?:H((:)B-ﬂg 8 Bubnuorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKITNHN
bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edsocl)_.I ru/7f41837c
PesepBHOE BpeMs 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoumyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIuH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLINAIIUSL. 8 1 1 bu6mmorexa [IOK
' XUMHUYECKUE PEAKIIMU B pacCTBOpPaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTanibl M MX coeJUHEHUSA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 1 bubmuorexka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' DYTHERL 2P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 :meﬁeHTml: VA-Ir) mbl. A30T, hocdop u ux 7 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepuCTUKa XUMHUYECKUX
24 BHCHI\-;GHTOE IVAl?r nbl. YTIIepoa u 8 1 2 bubmotera [JOK
' B PYHTIBL post https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
Hroro no pazneny 25



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

Paznen 3. MeTa/iIbl H HX COCINHCHU A

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl 1 UX COEIUHEHNS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBa U MaTEPHAJILI B )KU3HU YeJIOBEKa 3 bubnmorera [TOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PeseDBHOE BheMs 3 bu6moreka [IOK
pBH p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoJuunuecTBO YyacoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl

1 [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bubmmoreka [IOK
yesioBeka. Tesa u BeliecTa https://m.edsoo.ru/ff0d210c

2 ITonsiTie 0 MeTOAaX MO3HAHUS B XUMUHU 1 bubmiorexa HOK

https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
3 B 1aboparopuu U NpuéMbl 0OpallleHus ¢ 1 bubmorexa HOK
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 Uuctele BemecTBa u cMecu. CriocoObl 1 bubnuorexa [JOK
pa3aesieHust cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padota Ne 2 «Pa3nenenue

5 cMecel (Ha mpuMepe OYMCTKH TTOBapEeHHOM 1 bubmmorexa [JOK

PHMEp P https://m.edsoo.ru/ff0d28¢c8
COJIH )»
bubmuoreka [JOK
6 A 1
TOMBILH MOIICRYIE! https://m.edsoo.ru/ff0d2a6c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bu6mmoreka [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U clIOKHBIE BEIIECTBA 1 bubmotera [JOK

P . https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOIEKYISIPHOE YUCHHUE 1 bubmotera [JOK

YIP Y4 https://m.edsoo.ru/ff0d2d50
10 3aKOH MNOCTOSHCTBA COCTaBa BEILIECTB. 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckas popmya. BaleHTHOCTh aTOMOB
XUMHUYECKUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OTtHocuTenbHAst aTOMHasl Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J11 XMUMHUYECKOT0 JIEMEHTA B bubmmoreka [IOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Mosb. MossipHast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 dOu3znvecKrue 1 XUMUIECKUE SBICHUSI. bu6morexa [IOK
XuMU4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnnorexa [JOK
XUMHUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHUSI MACChl BELLIECTB. bubmuoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA IO bubnuorexa [JOK
YPaBHEHUSIM XUMHUYECKUX PEAKIUIA https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUYECKUX peakLmil
18 (coe I/IP(};HI/I}IH A3JI0’KCHHS sahI/I)e eLII-II/ISI Bubmmorexa LIOK
g P ’ t ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIuKIoneauct. O6o0meHne u bubmorexa HOK
i ARET- Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHU I
KonTtponsHast padora Nel o Teme «Bemectsa bubnuorexa [IOK
20
U XMMHUYECKUE PEAKLIU) https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razos. CocraB Bo3ayxa.
21 Kncizxo 3JIEMEHT U MPOCTOE Beﬂy:cmo Bubmmorexa LIOK
poA P - ' https://m.edsoo.ru/ff0d448e
O30H
22 ®Ou3ndecKkue U XUMHUYECKIE CBOMCTBA bu6nmoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCIIOpo1a (peakiuy OKUCIICHUS, TOPEHUE).
TTonsarue 06 okcuagax

https://m.edsoo.ru/ff0d4614

Cnoco0bl TONTy4eHus KHCI0poaa B

bubmmoreka [IOK

23 0 .
NabOpATOpHH f NPOMBILIICHHOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenmoBoii 3¢ PeKkT XUMUIECKON peaKIINH,
24 MOHSTHE O T(i)(bMOXI/IMI/I‘-ICCKOM paBH:HI/H/I bubmorera [JOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUECKHX PEAKITUIX
Tommmso (HedTh, yrojab U METaH).
25 3ar ﬂaHeéHe(ﬁoa yra CIIOCOOBI Zro bubmorera [JOK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTnueckas pabora Ne 3 o Teme
26 «ITonmyyenue u coOupaHue KUCIOPOIa brbmmorexa [OK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE €ro CBOMCTBY
97 Boaopon — anemMeHT U mpocToe BEECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3ndecKknue U XMMHUYECKHUE CBOMCTBA bubnuorexa [JOK
Bojiopoja. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 I1
OIUITHE O KHCTIOTAX H COJAX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHust BOAOPOaa B bubnuoreka [IOK
30
J1abopaTopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
31 «IEI) JIy4EeHHE U . OupaHue B a bubmmorexa [TOK
OyHeHme COV ParHe BOAOPOAd, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
N " bubmuoreka [JOK
32 MonspHblii 00bEM razoB. 3akoH ABOrajpo https://m.edsoo.ru/ffod542e
33 Brruncienus 00bEMa, KOJIUYSCTBA BEIECTBA bu6nmoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa I10 €ro U3B€CTHOMY KOJIMYECTBY
BEIIEeCTBA WM 00bEMY

https://m.edsoo.ru/ff0d55a0

Beruncnenus 00bEMOB ra30B 10 ypaBHEHUIO

bubmmoreka [IOK

34 €aKI[M{ Ha OCHOBE 3aKOHA 00BEMHBIX
peart . https://m.edsoo.ru/ff0d5708
OTHOIIICHUI I'a30B
35 dusnyeckre 1 XUMHYECKHE CBOMCTBA BOIbI bubmmorexa [TOK
https://m.edsoo.ru/ff0d587a
bubmmoreka [IOK
36 CocraB ocHoBanui. ITo e 00 aTopa
TaB OCHOBAMHH T HHARaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbiieHusie u
37 HEHACBIIIIEHHBIE PAaCTBOPEL. MaccoBas H0JIA bubmmorexa [TOK
p PBL. A https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B PacTBOpE
[Ipaktrueckas padota Ne 5 mo teme
38 «[IpurotoBieHrEe pacTBOPOB C ONIPEACIEHHON bubmorexa [TOK
P N . P p P https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIeH PaCTBOPEHHOTO BEIECTBA»
39 KontponbHas padota No2 mo teme bubnuorexa [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
OKkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenue 1 XuMUYECKHE CBOKUCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmotera [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHus: cOCTaB, K1accuduKaims, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue 1 XMMHYECKHE CBOMCTBA bubnuorexa [IOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: coctas, kiaccupukanus, bu6nmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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bubmuoreka [JOK

45 [Tony4yeHue U XUMHYECKUE CBOMCTBA KUCIIOT httos://m.edsoo.ru/ffodfee?
46 Conu (cpennue): HOMEHKIIATypa, CoCOObI bubnuorexa [JOK
MOJIYYECHHS, XMMHUUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUUECKUX https://m.edsoo.ru/00ad9b7c
COCJTMHEHUN»
48 I'eneTnueckas cBsI3b MEXKy KilacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
N bubnuorexa [JOK
49 O0o01IeHre U CHCTeMaTH3aIns 3HAHUI httos://m.edsoo.ru/00ad9ch?
50 KonTtponsHas padota Ne3 mo teme "OCHOBHBIE bubnnorexa [JOK
KJIACChl HEOPTAaHUYECKUX COETUHEHMIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOTBITKN KIacCU(UKAITUN
51 XUMHUYECKUX 3JIeMeHTOB. [loHsATHE 0 Tpymnmax Bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX DJICMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanyeckas
52 cncf)TeMIa[l XUMHYECKUX BJIGMGETOII; . . Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneesa
53 [lepuo b1, TpyNIIBL, TOATPYIIIIEI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SJED. bubnunoreka [JOK
N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JIOYEK aTOMOB
55 3J1§MeHTOB Hele:())L[quCKOﬁ cucteMmsl /1. W. bubmiorexa LOK
https://m.edsoo.ru/00ada6bc
Meneneena
56 XapakTeprucTuKa XUMUYECKOTO dIIEMEHTA 110 bubnmnoreka [JOK
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ero noJioxkeHuto B Ilepuoauueckoii cucreme
. N. MenneneeBa

https://m.edsoo.ru/00ada824

3navenue [lepuoauyeckoro 3akoHa s

bubmmoreka [IOK

57 i 1
DasBHTHA HaykH H,,HanKTHKH A https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIHU, MEAror U rpakIaHuH
58 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYECKHX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [IOK
n 1
59 OHHAT XHMUHCCKa CBAD https://m.edsoo.ru/00adac34
60 KoBanenTHadg nonspHas XUMHAYECKast CBA3b 1 bubnmorexa LOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoyiapHas XUMHYECKasI CBI3b 1 bubnmorexa LOK
P https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenen oxucnenns 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTEIIFHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1 bubmmorexa [IOK
peart https://m.edso0.ru/00adb076
bu6mmoreka [JOK
64 O 1
KHCIMTEITH 1 BOCCTAHOBHTEH https://m.edso0.ru/00adb076
65 Kontponsnas padora Ne4 o teme «CtpoeHue 1 bubnunoreka [JOK
aToMa. XMMHUYECKas CBA3L) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0001IEHNE U 1 bubnuoreka [IOK
cucTeMAaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O00O1IIEHNE U 1 bubnuorexa [IOK
cucTeMaTHu3alus 3HaHu https://m.edso0.ru/00ad9ch2
68 PezepBHblit ypok. O00O1IEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoiabubie | IlpakTHyeckue o op
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoandeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnnorexa [JOK
XUMHUUYECKUX 31eMeHToB [l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHUYECKUX FJIEMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOJIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMuueckoil CBSA3HU U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel mo teme

5 «[ToBTOpEHUE U YriyOJICHHE 3SHAHHIMA 1 1
OCHOBHBIX pa3J/ieioB Kypca 8 Kiacca

5 Knaccudukanus XuMu4ecKkux 1 bubnunoreka [JOK
peaKIii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOI

7 eakiuu. [ToHsSTHE O TOMOTE€HHBIX U 1 Bubmorexa IIOK
P ' https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEeaKIIMIX
[ToHATHE O XUMUYECKOM PaBHOBECHUHU.

P bu6mmoreka [JOK

8 @DakTOpBl, BIUAIOLINE HA CKOPOCTh 1

XUMHUYECKOU PCaKIUU U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XHUMHUYCCKOT'O paBHOBCCHUS

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHIECKON
10 Hcfo na I/II/IpCI/IJIBHI)IG U cialble bubnmorexa [TOK
o AT, https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonHble ypaBHEHUS peaKIIUNA bubnmorexa LOK
My peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edso00.ru/00add5d8
00 PIEKTPOJIUTHYECKON TUCCOITUAITNN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHNHA 00 bubmmorexa LOK
pelt . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOMAITIH
14 TTousarue o ruaposm3se cojiei bubmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHs bubnuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuueckast padota Ne 1.
16 «Pemenue 2KCrIepuUMEHTATBHBIX bubmnorexa [IOK
p https://m.edsoo.ru/00addbfa
3aa4uy
KounTtponsnas padora No2 o teme
17 «DIEKTPOIUTHYECKAS JUCCOLAALNA Bubmiorexa IIOK
p A AT https://m.edso0.ru/00addecO
XUMUYECKUE PEaKIIMU B paCTBOPAX)
OO0111ast XapaKTEPUCTHUKA TaJIOT€HOB.
18 XI/III-\]/I-II/ILIGCIfI/Ie CBlz)ﬁCTBa Ha IpuMepe bubmiorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposojopoa. CoisiHast KUCIOTA, bubnuorexa [IOK
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XUMUYECKHE CBOMCTBA, MOJyYEHHUE,

https://m.edsoo.ru/00ade104

MIPUMECHCHHE
[IpakTnueckas padora Ne 2 o teme
20 «[lomyuenne consTHON KHUCIOTHI bubmmoreia LIOK
P ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBONCTB»
Berarcnenust o ypaBHEHUSIM
21 XUMHYECKUX peazlll)nﬁ, €CJIA OINH U3 bubmmorexa [TOK
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast xapakTepUCTUKA PJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ANnoTpornHble MOJU(PUKAIIUU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI bu6mmoreka [IOK
B IIpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0poJ, CTPOCHHE, bubnuorexa [JOK
(bu3UYeCKre U XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (u3HYECKHEe M XUMUYECKHE CBOMCTRA, bubmmorexa [JOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKlnu, JekKaIINe B
OCHOBE MPOMBIILIIEHHOTO criocoba
26 MOJYYEHUSI CEPHOM KUCIIOTBHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KAIOILEN CPebl COCTMHEHUSAMU
cepbl
97 Brruncienue maccoBoil J0JIM BEIXOAa bu6mmoreka [JOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OOm1ast XxapaKTepUCTHUKA HJIEMEHTOB bubnuorexa [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpupoJe, Gpu3ndecKkue u
XUMUYECKUE CBOUCTBA

https://m.edsoo.ru/00adeeab

AmMHEaK, ero pu3nvecKkue u

bu6mmoreka [IOK

29 XUMHYECKHE CBOMCTBA, IOJIYyYCHHE U
v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmMuaKa, U3ydeHUe ero bubmorexa HOK
o > 1Y https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, eé pusndeckue u bubnmuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHWUS B Ka4€CTBE MHHEPATIHHBIX

32 oOpenuil. Xummuueckoe Bubnmorexa LIOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH Cpe/Ib
COCIIMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u

33 Cpocgo pHa;I anng)Ta (b(i)I/II)BI/I(quKI/Ie u bubmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyICHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MHUHEPAIbHBIX yI0OPEHHIA. bubnunoreka [JOK
3arpsi3HEeHUE NPUPOTHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu Ez[e (li)nsnieCKl:Ie Y XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorudeckue npooIemsl,
CBsI3aHHbIE C OKcHoM yriepoja (IV)

37 VYroapHas KucioTa u €€ com brbmmorexa LOK
https://m.edso0.ru/00ae006¢
[Ipaktuyeckas pabora Ne 4 o reme

38 "[loydeHue yriaekucioro rasa. bubnnorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC IOHATUS 00
39 OPraHNYECKUX BEIECTBAX KAK O bubnmorexa LOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yIIIepo/ia
40 Kpemunii u ero coequHeHust bubmmorexa [TOK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

41 SKCIIEPUMEHTAIBHBIX 3a/a4 MO TEME bubnuorexa [JOK
«BaxxHeinmme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueiie HeMeTaUIbl U UX
https://m.edso0o.ru/00ae0el8
COCJTUHECHUS»
OO6mras XapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Metannuueckas CBSI3b U bubmuoreka [JOK
MeTalIM4ecKasi KpUCTAJNINYEeCKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKCTBa
METaJJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

. bubmuoreka [JOK

44 DNEeKTPOXUMHUYECKUH Psif

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edsoo0.ru/00ael1156
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OOm1re cnocoObl MOTyYeHUs
metauioB. CiuiaBel. BerauciieHus mo

bu6mmoreka [IOK

45 YPABHCHIVIN XHUMITICCIX Peaitiit, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COICPIKHT
MIPUMECH
46 [TonsaTue o KOppo3uUn METAJIOB bubmorexa HOK
https://m.edsoo.ru/00ael1278
bubmmoreka [IOK
41 [enotrie MeTaib! https://m.edso0.ru/00ael4b2
48 OKcHIBI ¥ THAPOKCHUIBI HATPUS U bubnuorexa [JOK
Kajust https://m.edso0.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnnorexa [JOK
KaJIbIIMA U Maraum https://m.edso0.ru/00ae15e8
50 Baxueiiime coenuHeHNs KaabIIAA bubmorexa [TOK
https://m.edsoo.ru/00ae15e8
51 O06o01menre U cucTeMaTru3arus
3HaAHUH
59 JKEcTroCTh BOABI M CIIOCOOBI €& bubmuorexka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
N N bubmuoreka [JOK
53 "YKEcTKOoCTh BOABI U METOIBI €6
\ https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 JNp—— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK

https://m.edsoo.ru/00ael1d86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHne 1 cUCTEMaTH3aIUS
3HaAHUH
[Ipaktuyeckas padora Ne 7. Pemmenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnuorexa [JOK
«BaxuHenmme MeTajlibl 1 UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnnorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccoBOM J0JIH BBIXOJa MPOIYKTa
peaxkuuu
61 O60011eHre U cucTeMaTu3alus
3HaHUH
KontponbHas padota Ne4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEJIMHEHUS
63 Bemiectsa u marepuaisl B bubnnorexa [JOK
HOBCEIHEBHOM KU3HU YeIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsA3HEHUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6001meHue u bubnuoreka [IOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0o0meHue u bubnuorexa [IOK
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTU3alus 3HaHUU

https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O600111€HNE U

cUucCTeEMaTHU3anus 3HaAaHUU

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YUYEBHO-METOJIMYECKOE OBECNEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JJISI VUEHUKA

* Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cragkos C.A.,
AxumonepHoe obuiectBo «M3narenbctBo «IIpocBemienue»
» Xumus, 9 knacc/ I'abpuensia O.C., Octpoymon W.I'., Cnaakos C.A.,

AKLII/IOHepHOG O6H.I€CTBO «W3paTrenbcTBO «Hpoc:BemeHHe»

METOJIUYECKHUE MATEPHUAJIBI IJ151 YYUTEJISA

Mertoaudeckoe nocooue. 8—9 knaccol (aBTopsl O. C. ['abpuensy, A. B.
Smrykosa). 224 c.3. Kuaura s yaurens. 9 kinace (aBropsl O. C. N'abpuensn, 1. I'.
OctpoymoB). 400 c. 4. Pabouas Tetpanp. 9 kinacc (aBropsl O. C. I'aGpuensn, C. A.
Cnanko). 224 ¢.5. KontposnbHbie 1 poBepodHbie padoThl. 9 kiacc (aBTopsl O. C.
I"abpuenss u ap.). 176 c.6. Xumus B TecTax, 3aj1a4ax, ynpaxHeHUsAX. 8—9 Kiaccol
(aBTopsl O. C. I'abpuensn, H. I1. BockoGoitnukoBa). 352 c.

7. Tetpanp st 1aOOPAaTOPHBIX OMBITOB U MPAKTUYECKUX PaboT.9 Kitacc (aBTOPHI
O. C.T'abpuensn, A. B. fmykosa). 112 c.8. XuMu4ueckuii 5KCIIEpUMEHT B IIKOJIC.
9 xnacc (aBTOpPHI

O. C. I'abpuenss u ap.). 208 ¢.9. Xumus. 9 kiacc. D1eKTpoHHOE
MYJIbTUMEIUHHOE U3JaHuE.

Xumusi: 8 Kacc: KOHTPOJIbHBIE U TPOBEPOUHBIC padoThl K yueOHuKy O.C.
["abpuensna «Xumust. 8 kinace» / O.C. I'abpuensn, [1.H. Bepeskun, A.A. Yiakosa
u ap. — M.: llpoda;

3. 'abpuensu O.C., Buckoboitnukosa H.I1., flurykoBa A.B. HacTonbHas kHura
yaurtens. Xumud. 8 ki1.: Metoaudeckoe mocooue. — M.: [Ipoda;

4. Tabpuensu O.C., Pynos H.H., TonkynoB B.1. Xumudeckuii 5KCIIepuMEHT B
mkose. 8 kimacc. — M.: JIpoda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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