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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl pabdoueil MNporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIMHU MPEnoaBaHusl yaeOHOTo npeameTa «XuMus»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1o Xumuu Oa€T TPEACTABICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPAa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, YCTaHABIIMBAET 00s3aTENBHOE MpEAMETHOE COJIEpKaHHUe,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIuXcs, ONpeaAesieT BO3MOXXHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pesynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH U3YUEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHWE XUMHHU CIY>KUT OCHOBOU Uil (OPMHUPOBAHMUS MUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
posib urpatoT (GopMupyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPTUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TI00aThHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUPOBAHUE MBINUICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOW JIESITEeNIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICIOBATEIbCKAX YMEHUW, HEOOXOIMMBIX KakKk B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO NMPUPOBI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOlUXCS;
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criocoOCTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHM OOCCICUYMBAIOTCSA CICIIH(PUKON
COJIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTPaKEHWEM 0a30BOM HAYKH XMMHH Ha OMPEIeIEHHOM dTarne eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATUM XWUMHUU, OCHOB
HEOPraHWYECKOM XUMHM W HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TOHSATHH
OPTaHUYECKON XUMUHU.

CtpykTypa coaepkaHusi MPOrpaMMbl IO XMMHHU c(PopMHpOBaHA Ha OCHOBE
CUCTEMHOI0 mojaxoaa K €€ uzydeHuro. ColaepkaHue CKIIAIBIBACTCS U3 CHCTEMBbI
MOHATHUM O XUMHUYECKOM 3JI€MEHTE M BEIIECTBE M CUCTEMBI HOHITUI 0 XUMHYECKOM
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbI 110 IPHUHIIMITY
MOCJIEAOBATEIBHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TECOPETUYECKUX IPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepnoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBSI3H;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JUCCOIMAIIMM BEIISCTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YpPOBHS K JPYyroMy, BBITIONHSASA (YHKIUM OOBSCHEHHS U IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM IMPAKTUYECKOIO MNPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHUI U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKalomuil MUpY,
«buognorus. 5—7 kimacce» n «Dusnka. 7 kinace.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (DOPMHUpPOBAHME 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIPHOCTH YEJIOBEKA W KAaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAaHUW — BaXHEUIHUX (PAaKTOB, MOHATUM, 3aKOHOB M TEOPETUUYECKUX TOJIOKESHUM,
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JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B
OpUOOIIEHUM K HAy4YHbIM METOJaM I[IO3HAaHWS TpPU U3YYCHUH BEIIECTB M
XUMHUYECKHUX PEaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30IacHOr0 OOpamieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0o 0Opa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpMHUPOBAHHE HWHTEIUIEKTyaJIbHO PpPa3BUTOW JIMYHOCTH, T'OTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSTHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

—  HalpaBJCHHOCTh OOY4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
oOy4JaronmMxcss K CaMOCTOSATEIbHON MO3HABATEIbHOW NI€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATETBbHOCTH, MO3HAHHUS W CAMOINO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAYEHUE JIst
Pa3ITUYHBIX BUJOB JIEITEIbHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIoIller0 MHUpa, UCIOJb3YyS 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYEHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >KM3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opMmupoBaHHEe y OOy4YalOIIMXCAd T'YMAHUCTHYECKUX OTHOILCHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOH JIESITENIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpoGuis U HAmpaBICHHOCTH AAJbHEHIIIEro
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kiacce — 68 4acoB (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).
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COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Tpenver xumun. Ponh XMMUW B JKM3HH 4YelOBeKa. XUMHS B CUCTEME HayK.
Tena wu BemecTBa. DU3NYECKUE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3esieHust CMECEH.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHUX
a51eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToOMHas Macca.
OTHOCUTENbHAS MOJICKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Monb. MosnspHas Macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHECHU.

du3nyeckre U XUMUYCCKUE SBIICHUS. XUMHUUYECKasl peakius U e€ MPU3HAKH.
3aKOH COXpAaHEHHs] MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOW, MpaBWIaMHu pabOThl B JabOpaTopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMHUCAHUE
bu3YecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KHTICHUE M KOHJCHCAIMSA BOJBI) U XMMHYCCKUX (TOPEHHE CBEYHM, MPOKATUBAHUC
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHHUH, HaOI0eHIE U
OMKMCAaHKWE TPU3HAKOB MPOTEKAHUS XWMHUYECKHX Peakiuii (pasziiokKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3yYeHHE CMOCOOOB pa3eNICHHs CMEeCei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBAPESHHOMN
CONM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJbTaTOB  TPOBEICHUS  OTIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/aHHE MOJEIeH MOJIeKy
(IrapocTepKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Boznyx — cMech razoB. CocrtaB Bo3ayxa. Kucnmopon — anemMeHT U mpocToe
BenlecTBo. HaxoxxaeHuwe kuciaopoga B mOpupojne, (pusnMueckue U XUMHYECKHE
cBoiictBa (peakumm TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl
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MOJIyYeHHUs] KUCIopoda B JabopaTopuu W TPOMBINUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoje. O30H — auioTporHas MoAuUKaIus KUCcIopoaa.

TemnoBoit 3¢(}eKT XUMHUECKON peaklud, TEPMOXUMHUYECKUE YpaBHEHHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 00bEM ra3oB. PacyéTsl M0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 107151 BellleCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeKa. KpyroBopot BOAbI B IpUpPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yromie  (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOIMCTBA OKCUJIOB. [lomyuenne okcuaos.

OcHoBanus. Knaccudukanuss oCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKHE W XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenkinarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3MYECKUE U XUMHYECKHUE CBOWMCTBA COJIEH.
[lonyuenue cosen.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuiui IKcCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS U
MpeKpalleHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOWMCTB BOJIOpo/a (TOpPEHHE), B3aMMOACHCTBHE Bojopona ¢ okcuaoM mernu (1)
(BO3MOXKHO HCHOJIB30BaHUE BHAEOMATEpUAIOB), HaOIIOAEHNE 00PA3IOB BELIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOEHHOCTEW PACTBOPEHHS BEUIECTB C
pa3IM4YHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEILIECTBA, B3aWUMOJECHCTBUE BOABI C METAJLUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),



Mpuaoxenune k OO OO0
MAOY «COII Ne 32» Ne 16

UCCJIEIOBAHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaO0JI0ICHUE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumozeiictBus okcuga menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUH, BBITECHEHHWE OJHOI0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Ilepuoguyecknii 3axkoH u Ilepmonmueckass cucreMa XHUMHMYECKHX
iemeHToB JI. U. MengeneeBa. CrpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe o
IpyNnax CXOJIHBIX D3JEMEHTOB (ILUEJOYHbIE U ILEJIOYHO3EMENbHbIE METallbl,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y THUJIPOKCHU/IBI.

Ilepuonnyeckuit 3aKoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (opMbl
[Tepronnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuoas
n Tpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI AJIEMEHTA.

Crtpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckorn cucremnl [[. 1. MenneneeBa. XapakTepuCTHKa XWMHYECKOIO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€HbIi U
IpaKIaHUH.

Xumuueckass cBs3b. KoBajlleHTHas (HoOJisipHass M HENOJSIpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okuciieHusi.  OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TUAPOKCUIA LHMHKA C PACTBOPAMH KHUCJIOT M IIEJIOYEH, NMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHNS).

Mescnpeomemnmnuie ceasu
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Peanuzanmss MeEXIpeAMETHBIX CBS3€M IIPUM HM3YyYEHWH XMMHMM B 8§ Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIHOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
IOHATHUM, TAK W MOHATHM, SIBISIOIIUXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBINA (DaKkT, TMIOTE3a, TEOpHS,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMsA, M[EePUOJUYHOCTb, HAONIO/IEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PaJUOAKTUBHOCTD, MOJIEKYJA, DJIEKTPUUYECKUM 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NUECKUe BEIMYUHBI, €AMHUILIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/bl1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakuus

[lepnonnueckuit 3axoH. [leproguyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalaus, KaIbLUA W HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM DJJIeMEHTOB B llepumonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3M. THIBI KPUCTAIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPAa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanusa XuMuyeckux peakuuii Mo pa3auyHbIM MpU3HAKaM (10 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEH OKHMCIEHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, 1O
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusx. [IoHATHEe O TOMOTeHHBIX U I'eTepOr€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecuu. DakTOPBHI,
BIMSIOIIAE HAa CKOPOCTh XHMHUYECKOW PEaKUMH U IOJIOKEHUE XHMHYECKOTIO
PaBHOBECHSI.

OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKLUU,  AJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocTtaBneHue  ypaBHEHUH
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OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIM C  HCIOJIB30BAaHUEM  METOJA
3JIEKTPOHHOT'O OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBsi3U. CTeneHp Aguccounanuy. CHUIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PEaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconnanyu. KauectBeHHble peakiii Ha MOHBL. [IOHATHE O TMAPOIA3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pEeaKIuu
OT BO3JICUCTBHS pa3JIMYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pacTBOpOB BEULIECTB, IIpoLecca AUCCOLMALMMA KHUCIOT, WIEJI0YEed U COJIEH
(BO3MOXKHO  MCIIOJIB30BAaHME  BHJEO  MaTepUaioB), NPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHMS  peakuuid HOHHOIOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKUUMHd HAa HOHBI, PEIICHHE
DKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJuibl 1 X COeIMHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MpPUMEpPEe  XJopa
(B3aUMOJENCTBUE C METalJlaMy, HEMeTaUlaMy, IIeJIo4aMH). XJIOPOBOAOPO/I.
ConsiHast KucCIoTa, XUMUYECKHE CBOMCTBA, IMOJy4YECHHE, NMpUMEHEHHUe. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWnue XJIOpHIbl U HX
HAaxO0JICHUE B IIPUPOJIE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKUEe CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUECKUE U
XUMUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKME M XUMHYECKHE CBoiicTBa (oOmme Kak
IOpEeICTaBUTEN Kjlacca KHCIOT M crneuuduueckne). XUMHUECKHE peakllvu,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMYYeHHs] CEpHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEpHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
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cynbdar-uoH. HaxoxneHnue cepbl U €€ COeIMHEHMA B mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
dbusnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJlydeHne U npuMeHeHue. Coau aMMOHUS,
uX pU3NYecCKUue U XUMUYECKUE CBOICTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOoMydeHHe, (QU3MUECKUe U XUMUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MMHEpaJIbHBIX
ynoopeHuil. XuMHUUECKOE 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
alloTponHele Moaudukauuu (ochopa, (pU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEepHbIE  CTENEHH  OKHUCJICHHUsA.  YIJIEPOJ,  aNIOTPOIHBIC
Monu(duKaKuKu, pacrupocTpaHeHWe B TpUPOAE, (U3MUecKHe W XUMHUYECKHUE
cBoiicTBa. Ancop6Orus. Kpyrosopot yriepoaa B npupojge. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJTlydYeHUE W TMPUMEHEHHE. DKOJIOTMYECKHe MPOOJIEMBbI, CBA3aHHBIE C OKCHUIOM
yriaepoaa (IV), rumoresza rinoGanbHOrO TMOTEIJIEHUS KIMMaTa, MNapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiydeHrue W TnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH W CEIHCKOM
XO3SIMCTBE.

[lepBoHavyabHBIC TIOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KACTIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAKHBIX BEIIECTBAX: )KHpaX, OelKax, yrieBogax — U uxX
polu B OKM3HM 4YellOBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOIYYEHUE U
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITy, B TIPOMBINIUICHHOCTH. BakHeline CTpouTeNnbHbIE MaTepHallbl: KepaMuKa,
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CTEKJIO, LIEMEHT, O€TOH, *kene300eToH. [TpobieMbl 6e30macHOro MCHoIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)karolue (PU3MUYECKHMEe U XUMHYECKHE CBOMCTBA
rajJJor€HOB M MX COEIMHEHUH (BO3MOYKHO MCIIOJIb30BAaHUE BHIEOMATEPUATIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHHUE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE Tpoliecca OOYIIMBaHuUs caxapa IoJ JeHCTBUEM
KOHLIEHTPUPOBAHHONW  CEPHOM  KHCJIOTHI, M3YYEHHUE XHMHYECKUX CBOMICTB
pa30aBiIeHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHON peakuy Ha Cyib(aT-
MOH M HaOJIOJeHUE NpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (PU3UUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE U HU3YYEHHE CBOMCTB aMMHUakKa, IPOBEJICHHUE
KAUECTBEHHBIX PEAKUMU Ha MOH aMMOHMS U (pocdaT-uOH U U3ydYEeHHE MPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3YUYECHHE Mozenen
KPUCTAJUTMUECKUX pelETOK anMasa, rpaduta, (QyijaepeHa, O3HAKOMJICHHE C
IPOLECCOM aACOpPOLMU PacTBOPEHHBIX BEUIECTB AaKTHUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJyuyeHHe, cOOMpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peakuuil Ha KapOoHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX [MPOTEKAaHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHIMKATHOM IPOMBIIIJIEHHOCTH, PEIIEHUE HKCIIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxHenmme HeMeTaulbl M UX COCIUHEHUSY.

MeTtasnibl 1 MX COeIUHEHUS

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepmogmueckont cucreme xummyeckux siaemeHtos . .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTaluioB. Merayuindeckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBA MeTaylioB. O0mue
CrocoObl TONy4eHus: MeTaiioB. IloHATHE O KOppPO3UMM METAIOB, OCHOBHBIE
crocoObl 3almMThl UX OT Koppo3uu. CrutaBsl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoOH32a) U UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[I{eouHble METAJLIBL: MOJOXKEHUE B lleproandeckoil cucreMe XMMUYECKUX
anemenTtoB . 1. MeHnneneeBa, CTpOGHHE MX aTOMOB, HAXOXKIECHHE B IIPUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
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TUAPOKCUABl HAaTpusi M Kaius. [IpuMeHeHHne IIEeNIOYHBIX METAUIOB M HX
COeJIMHEHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[lepnogmueckon cucreme xuMmuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaXO0XJIeHUE B IIpupojie. Dusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseiliive coelvHEHHS Kaiblus (OKCHUI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . MenneneeBa, cTpoeHHE aToMa, HaxOKJICHHE B npupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA allOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHA U THAPOKCH]IA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB J1.
N. MeHnpneneeBa, CTpOEGHHE aroMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3NYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTAaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJB30BaHUE BHICOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB MKECTKOW BOJBI, MpOLlEcCa TOPEHUS KeJe3a B KUCIOPOJIe
(BO3BMOXKHO  KCMOJIb30BAaHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), meau (1), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiubldgd (BO3MOXKHO UCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIAPOKCHUIA ATFOMUHUS
Y TUIPOKCHUIA IIMHKA, PElIEHHEe SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BakHeiime
METAJIIBI K UX COSTUHCHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBsa m Marepuanibl B IOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleld cpeanl (MpeaesbHasl JOoIMyCcTUMas
KOHIIeHTpalus Bemiects, nanee — [1/IK). Ponp xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIE
MaTepHuabl).
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Mescnpeomemmnbnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpU M3yYeHUU XUMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4YEpe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIM (DaKT, rUmoTe3a, 3aKoH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKALMUs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, MAaPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepus, aToM, D3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUZ,
U30TOIbI, PaJHMOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsijl, MPOBOJHUKH,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKAast
peméTKa, CIUIaBbl, (PU3NYECKHE BEJIWYUHBI, €AMHUIBI U3MEPEHHUS, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, d3KOCHCTEMA, MUHEPAIBHBIC
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIMAEMbI€, TOTIUBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS MPOrpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUsl JOCTUTalOTCs B XOJie OOyYeHHMs] XMMHUU B €AUHCTBE Y4YEOHOW U
BOCITUTATEIBHOM AEATENBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHATHIMH B
oOmiecTBe MpaBWIaMM M HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT IIpolEeccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMAIIN3ALIMNA 00yYarOIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOM IMO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTAlMK U
pacIIMpeHne ONbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOILUEHUS] K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUUYECKOMY
U HaydyHOMY HAacJIe[IUI0, MOHMMAHUS 3HAYEHMs] XUMUYECKOW HAyKu B KU3HU
COBPEMEHHOI'0 00ILEeCTBa, CIIOCOOHOCTHU BIAAETh JOCTOBEPHON HH(popMalnuen o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIECTBA;
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2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEACTaBICHUS. O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIIEOBATENbCKOM, TBOPYECKOM M JApyrux  BUAAX
JEATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpPAa3HON COBMECTHOW JEATEIBHOCTH MpHU
BBINIOJIHEHUU YYEOHBIX, TO3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
YU B3aUMOIIOMOIIM B TIpolLiecce HTOW y4eOHOM NESITENbHOCTH, TOTOBHOCTHU
OLICHWBAaTh CBOE TIOBEJECHHUE M TOCTYNKH CBOUX TOBAapHUINEH C TO3UINH
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEICTABICHHUS O BELIECTBE U XMMHUYECKOW peakiu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO pPa3BUTUSI HAYKHM WU COCTAaBIIAIOIINE
OCHOBY I TIOHMMAHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUSI TMPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
MPUPOIHON CPEOid, O POJIM XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHBBI, HAIIPABICHHBIE HA TOMYyYE€HUE HOBBIX 3HAHUU TI0
XUMHUH, HEOOXOJMMBIE i OOBSACHEHUS HAOJI0Ia€MbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HAaBBIKOB CaMOCTOSITEIbHOM palOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOMU
JUTEPATYPON, JIOCTYIMHBIMU TEXHUYECKUMH CpeJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOyYEeHHMIO M TMO3HAHWIO, JIOOO3HATEIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHUIIIEM;

4) opmMupOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAaHWE TIICHHOCTH J>KW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KW3HMU, OCO3HAHUE TOCIEACTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMH BEIIIECTBAMH B OBITY U PEaTbHOU KU3HM,

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYeHHIO Ipodeccuii u Tpyaa pa3InyHOro poja,
yB@XEHHE K TPYyIy M pe3ylbTaTaM TPYIOBOW AESITENbHOCTH, B TOM YHCJE Ha
OCHOBE IMPUMEHEHHUs MPEJAMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyAIbHON TPAEKTOPUU MPOAOHKEHUST 00pa3oBaHusl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
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yCHEMHON MpodecCuOHaTbHOM AESTENBHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

DKOJIOTUYECKH LEJIECO00Pa3HOE OTHOIIEHHE K MPHUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE [IEHHOCTH 3I0POBOIO U
O0e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
IpaBHJI O€30MaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JHOJEH;

CHOCOOHOCTH NMPUMEHSATHh 3HAHUS, MOJy4aeMble MPU U3yUYEHUU XUMUH, IS
penIeHus 3aaa4, CBA3aHHBIX C OKPYXKAIOLIEH PUPOIHON CPEON, IS HOBBIIIEHUS
YPOBHSL ~ DKOJIOTMYECKOW  KYyJIbTYphl, OCO3HaHUS TJOOAJIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTel WX pEelIeHUs: MOCPEACTBOM METOJI0B XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUUMBIE IS
dbopMupOBaHUST MHUPOBO33PEHUS OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 3TUX MpeAMETOB (OPMUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHUPA, U YHUBEpPCaJbHbIE yueOHbIE NEUCTBUS (MIO3HABATEIbHbBIE,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOpbIE O0OECneunBarOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
NEATEIBbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeiicTBUA:

YMEHUSI MCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUSI MPU OCBOEHUU
3HAHMI: PACKPBIBaTh CMBICI XMMHYECKHX MOHATHNA (BBIAEIATh UX XapaKTEPHbIE
NPU3HAKH, YCTAaHABIMBATh B3aHMOCBS3b C IPYTMMHU MOHATHSIMH), UCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBIMBATh MPUUYMHHO-CIICACTBEHHbBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, NEIyKTUBHbBIC, 10 aHAJOTUN),
JienaTh BbIBOJIbI M 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecce TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMble B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUI 3HAaK (CHMMBOJI JJIEMEHTAa), XUMHUYeckas QopMmyja U YypaBHEHHE
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XUMHUYECKON peakIuu — MNPy PEHICHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YYETOM
TUX MOJIENBHBIX MPEJICTABICHUN BBISIBISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
NPU3HAKU W3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIOIb30BaTh MOCTABJIEHHBIE BOIMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHMS, a TaKkXKEe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHNe OmbiTa MO IUIAHUPOBAHUIO, OPTraHU3alUd M IPOBEICHUIO
YUEHHYECKUX DJKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMyIUpOBaTh 00OOIICHUS U
BBIBO/IbI IO PE3YJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c nndopmanmueii:

YMEHHME BbIOMpaTh, AHAIU3UPOBATH WU HHTEPIPETUPOBATH HH(POPMALUIO
pa3IUYHBIX BUJIOB U (OPM MPEACTABICHUS, NOJIYYaEMYIO M3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMyJIApHAs JMUTEpaTypa XUMHUYECKOIO COJAEpXaHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OIIEHUBATHh MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
MH(OpPMAIUM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX [JIsi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIILHO BHIOMPATh ONTUMATBHYIO (DOpMY MpecTaBiIeHUsT HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIAEMble 3a7a4d HECJIOKHBIMU CXeMaMH, Jrharpammamu,
npyrumu popmamu rpaduKi U KX KOMOMHAIIUSAMY;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBAaTh B Ipolecce YyuyeOHOH u
UCCIIEIOBATENLCKON JIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIICH IPUPOLHON
Cpellbl.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHUS 3aJlaBaTh BOIpPOCHI (B XOJe Juainora W (WiM) JIHUCKYCCHUHU) TIO
CYLIECTBY  OOCYXJaemMoill  TeMbl, (OpPMYIUPOBATH CBOU  NIPEIJIOKCHHUS
OTHOCHUTEJIBHO BBITTOJTHEHUS MPE/JI0KEHHOM 3a1auH;

YMEHUSI  MPENCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHON
NEATEIbHOCTH B YCTHBIX M NMCBMEHHBIX TEKCTaX; JeJaTh NPE3CHTALUIO
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pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1aOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

YMEHUSI y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATENIbHOM M MCCJEAOBATEIbCKOM  JICSITEIBHOCTH  MPU  PEUICHUU
BO3HHMKAIOIIMX NpOOJIEM Ha OCHOBE Y4Y€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuui (00cyXaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JEHCTBHUI, OINpEICICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOThI U ApyTHe).

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNSATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJUPOBATH M TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesTEeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENbHBIX 33J1ad, CaMOCTOATEIbHO COCTAaBJISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVMCTBUM TIPA  BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMIX,
OLICHUBATh COOTBETCTBHUE IOJIYYCHHOTO PE3yJbTaTa 3asBICHHON IIEJIH, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MPE/1JIaraéMble B YCIOBUU 3aJaHUM.

IHNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aTE€IBLHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIOCOOBI
JneucTBul, crnenuduueckue g TpeAMETHOM o0nactu  «XUMHS», BUIABI
JEATCIbHOCTH 1O  TOJYyYEHHI0 HOBOIO 3HAaHWS, €ro HHTEpIpeTalny,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity oOyuenus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMUMHUYECKHX IMOHATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi JI0JIsl XUMHUECKOTO JIEMEHTA B COSAUHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHUS, XUMHYECKasi peaKuus, KiacCUuPUKAUs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEeaKiuu
oOMeHa, 9K30- U SHAOTEPMUUYECKUE PEAKINU, TeTUIOBON 3PPEKT peaKiuH,
AIpO aToOMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHAs CBA3b,
WOHHAs CBS3b, MOH, KATUOH, aHWOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBa
(IpolieHTHAasi KOHILIEHTpAaIsi) B paCTBOPE;
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WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTh 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCITOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOPMYJT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

OTIPEIEISITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
CTENIEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cmbicin llepmoamueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX MojoxxkeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrapo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuoamueckoit
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nobdounas noarpynna (b-rpynna)», Maibie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabmune «llepuoauueckass cucteMa Xumudeckux »dyemeHtoB [[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAjpa, 001Iee YUCiIOo dIEKTPOHOB
U pacrpeaesieHre UX M0 3JEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIUX XUMUUECKUX PEAKLIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrOo »JJIeMEeHTa 1o (dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MIPUMEHSTh OCHOBHBIE OINEpPALMM MBICIUTENBHON AEATEIBHOCTA — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMAaTHU3aluio, KiIacCU(PHUKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUS CBOWCTB
BEIIECTB MU XUMHUYECKUX PpEaKlHil, €eCTeCTBEHHO-HAYYHbIE METObI
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NO3HAHUA — HAONIOJCHUE, U3MEpPEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peaJIbHBINM U MBICIICHHBIN );

CIENOBAaTh  IIpaBWJIaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYIOM W
7abopaTopHBIM 000pYyIOBaHMEM, a Tak)Ke TMpaBWIaM OOpalIeHHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHHUIO
pPacTBOPOB C ONMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh HW  TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIUKATOPOB
(;makmyc, henondTanent, METUIOPAHXK U APYTHE).

K koniy oOyueHus B 9 Kkiacce npeMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCSI YMEHU:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX TOHSATHUN: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, MPOCTOE BEUIECTBO,
CJIO)KHOE€ BEMIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHCIICHUSI, XUMUYECKasl peakius, XuMU4YecKasi CBs3b, TEIUIOBOM 3(P(DEeKT
peakuuu, MOJIb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAS] JTUCCOLMAIMS, PEAaKUUH HOHHOIO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHHWE M  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJIMYECKAsi), KPUCTAINIMYECKAass pEHIETKa, KOPpO3Usl METaJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakuuu, MpeAeiabHO IOMyCTUMAas
koHueHtpamus [[/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSITH ITU TIOHSTHUS MPU OMKUCAHUU BEIIESCTB U UX MPEBPAIICHU;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OMPENIEATh BaJIGHTHOCTh M CTEIIEHb OKUCIICHUS XUMHUYECKHUX JIEMEHTOB B
COCIMHEHUSX Pa3IMYHOrO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIACCY COEIUWHEHUN Mo ¢opmyrnam, BHJ XUMHUYECKOU
CBsI3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUSX, 3apsii MOHA MO0 XUMHUYECKON (opMyIie, XapaKTep Cpebl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cmbich Ilepuoamueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBATH W XapaKTepU30BaTh
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Tabnuunyio Gopmy Ilepuoanueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynmna)», mansie u OOJbIIME TEPUOIBI, COOTHOCUTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECCKON TadmuIEe, ¢
YUCJIOBBIMU ~ XapaKTePUCTUKAMH  CTPOEHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (CcOCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesiefieHie HUX IO DJJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOLIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMIH C YYETOM CTPOCHUS MX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XHMHYECKUX DJICMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME U CHeUUPUUIECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
puUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEaKIUN;

COCTaBJISAITh YPAaBHEHUS DJEKTPOJIUTHYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBA3U MEXK/y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;
pacKkpbIBaTh  CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIni;
MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHX MPEBpAlICHUNA B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEeHTa 1o ¢dopmyre
COEIMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKITnu;

cOOJII01aTh rpaBuia MOJIL30BaHUS XUMHUYECKOHN MOCY101 u
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe TNpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJIYYEHHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOro rasa);

MPOBOAUTh  PEaKUUW, MOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMu-,
uonua-, kapbonat-, Qocdar-, cunmmkar-, cynbdar-, THIPOKCH-HOHBI,
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KaTHOHbI aMMOHHUS M HMOHBI HM3YYCHHBIX METAJIOB, NMPUCYTCTBYIOIIHME B
BOJHBIX PacTBOpaX HEOPTAHMYECKUX BEIIECTB;

IIPUMEHSATH OCHOBHBIE OIEPAIIMH MBICIUTEILHOW NEATCIPHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEMAaTHU3AINIO, BBISIBICHUC
PUYUHHO-CJICICTBEHHBIX CBSA3CH — JUIT WU3YYCHHS CBOWCTB BEIICCTB H
XUMHUYCCKUX PEAKIU, eCTeCTBEHHO-HAyYHbIE METOABI IO3HAHUS —
HaAOJFOICHUE, M3MEpPEHUEe, MOJCIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH ).
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8 KJIACC
Koau4vecTBo yacoB
Ne HaumeHoBaHuUe pa3iesioB u DJiIeKTpoHHbIe (HH(POBHIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 5 bubnnorexa [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
19 BemecTBa 1 xuMu4deckue 15 bu6nmorexa LIOK
' peakiuu https://m.edso0.ru/7f41837¢c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmmnoreka HOK
' 00 okcuaax https://m.eds00.ru/7f41837¢c
Bonopona.Ilonstue o kucnorax bubmmnoreka HOK
2.2 8 1
U CONSIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 bubmuorexa [IOK
' OCHOBaHMAX https://m.edso00.ru/7f41837¢c
0] b K
24 CHOBHBIE KJIACChI 11 1 noaroreka 1O

HCOPTaHNYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro 1o pasneny 30

Paspnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumnueckux 3jaemMeHToB /I. . MenneneeBa. CTpoeHne aToMoB.



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Xumuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuH

Ipuaoxenue k OOII OO0
MAOY «COLLI Ne 32» Ne 16

Ilepronnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMu4ecKas CBI3b. BuGmorexa LOK
32 OKHCIHTEIEHO- 8 1 https://m.eds00.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
Hroro mo paszery 15 ]:;ISSH/P/I;T:;(;(])_I rouﬁf41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME
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9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBblie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoTsbI
pecypcsbl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuu
11 [ToBTOpeHue U yriayoieHue 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmmnoreka [HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 anemMeHToB VIA- nel. Cepa u e 6 brbmmorexa LTOK
' TPYIHBL 2P https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmmorexa [JOK
' PYEHL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX Bus OK
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 nomorexa I

erMHI/Iﬁ 1 UX COCIUHECHU S

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
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Wroro no pazueny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUS
. bubnmoreka [IOK
3.1 Obmue cBolcTsa MeTaTIOB 4 https://m.edsoo.ru/7f41a636
bu6nmoreka [IOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 Bubmiorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVTAHUPOBAHUE
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8 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Kontpoabusbie IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmorexka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METOAX TO3HAHUSA B XUMUHU 1 bubmorexa LHOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpaBuisia paboTbl
3 B J1a0OpaTOPHUH U MPUEMBI OOpAILCHHS C 1 bubmmorexa LHOK
PaTOpHH H 1Ip part https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 «Pa3neneHue

5 cxlfljeceﬁ (Ha I I/III)VIC € OYUCTKH n(fllsa €HHOM 1 bubnuorexa LIOK

pHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK

6 ATOMBI H MOTIEKYJII ! https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE DIEMEHTBI. 3HAKU (CUMBOJIBI) 1 bu6mmorexa [IOK
XAMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIC BEIISCTBA 1 brbmmorexa [OK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmmoreka LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSHCTBA COCTaBa BCIIIECCTB.
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bu6mmoreka [IOK
10 X .B
uMudeckas popmyina. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ffod2eae
XUMHUYECKUX IJIEMEHTOB
OTHOCHUTENBbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OtHocuTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 105151 XMMHAYECKOTO JIEMEHTa B bubmuorexa [JOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mosb. MossipHast bubmuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycioBus NPOTEKAHUS bubnnorexa [HOK
15 .
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus kojmuecTBa, MacChl BEIIECTBA 10 bubnuoteka [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edso0.ru/ff0d5708
Knaccudukanmsi XuMUuecKux peakimia
18 (coenMHEHMUSI, PA3JIOKCHHS, 3aMETIICHUS bubmorexa [JOK
P ’ ’ hitps://m.eds00.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0eHue u bubmmorexa [JOK
t FHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIs 3HAHUH
20 Konrtponsnas padora Nel mo teme «Bemecta bubnuoreka [IOK
A XUMHAYECKUE PEAKLIANY https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas Bo3ayxa. bubnnorexa [JOK

KI/ICJ'IOpOI[ — JJICMCHT U MPOCTOC BCUICCTBO.

https://m.edsoo.ru/ff0d448e
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O30H
du3nuecKknue U XMMHUUECKIE CBOMCTBA
22 KHCJIOpoJia (peaKkIuy OKUCIICHUs, TOPEHNE) bubmmorexa [JOK
POnd \peail > TOPCHEE)- https://m.edso00.ru/ff0d4614
[Tonstre 00 okcumax
CrocoObI IOTYy4YCHUS KHCIIOPOJia B
23 nabopaTopuu Zlqn OMLIMHGHF;{(fE)TH bubmorexa [JOK
PATOPHIL H TP ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TemmoBoit 3¢ (HeKT XUMUIECKON peaKIHH,
24 IMOHSTHE O TEPMOXMMHYECKOM YPaBHEHUHU bubmorexa LHOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEAKIIHSIX
TomnmuBo (HedTh, yroib ¥ METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CII0COOBI iro bubmorexa [JOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonyyenne u coOMpaHue KUCIOPOaa bubmorexa [JOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE ero CBOMCTBY
97 Bomxopon — a51eMeHT u MpoCTOe BEIIECTBO. bubnnoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHe 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI osTydeHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [IOK
31 «ITonydenne u cobupanme BoI0Opoa,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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bu6mmoreka [IOK
2 M 7! é ) A
3 OJISIpHBINA 00BEM Ta30B. 3akoH ABOTaapo https://m.edsoo.ru/ffod542e
Brruncienus o0béMa, KOJIMYECTBA BEIISCTBA
33 rasa 1o ero U3BeCTHOMY KOJIMUYECTB bubmnorexa [IOK
N Y M https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIN 00BEMY
Brruucnenus o005EMOB ra30B 10 YpaBHEHUIO
34 €aKIUU Ha OCHOBE 3aKOHA 00BEMHBIX Bubmaorexa ITOK
peart . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 dusnyeckre 1 XUMHYECKHUE CBOMCTBA BOIbI Bubmorexa ITOK
a https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 C i. I1 §)
octaB ocHoBaHMi. [loHATHE 00 MHAMKATOPAX httos://m.edsoo.ru/ffod59e2
Bona xak pactBoputens. HaceimeHnHbie 1
37 HEHACKIIIEHHBIE PACTBOPLL. MaccoBas JOJIs bubmorexa [IOK
B p ppL a https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOPE
IIpaxTtrueckas padora Ne 5 mo teme
38 «I?I I/IFOTOBJ‘IGHE@ ACTBOPOB C OIPEAEIIEHHON bubmmorexa [TOK
p . . p p e https://m.edsoo.ru/ff0d5eba
MaccOBOM J0JI€i paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padota Ne2 no teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: coCTaB, KiIacCupUKaIus, bubmuorexa [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX Eubmorexa IIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubmuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnnoreka [HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XuMHUYECKHUE CBOMCTBA KUCTIOT bubmorexa OK
v https://m.edsoo.ru/ffOdfee2
46 Counu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnuorexa [JOK
MOJyYECHUS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
48 I'enernueckas cBsA3b MEKy Kilaccamu bubnuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6nmoreka [JOK
49 O06o00611eHre U crucTeMaTu3alus 3HaHu!
- t https://m.edsoo.ru/00ad9ch2
50 KontpomnbHas padora Ne3 o reme "OCHOBHBIE bubnnorexka [JOK
KJIACChl HEOPTraHUYECKUX COCTMHEHMM" https://m.edsoo.ru/00ad9ela
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XMMHYECKHX 371€MEHTOB. [loHsATHE O Ipymmax bubmorexa [JOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
ITepunomnueckuii 3axkoH u Ilepnoandeckas
P P bubnmoreka [JOK
52 cucTeMa XUMMHU4YeCKux annemMeHToB [I. U.
https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuonapl, TpyMIIbL, IO, TIBI bubmorexa [JOK
P > TPYITEL TOATPYT https://m.edso0.ru/00ada52c
54 Crtpoenue atomoB. COoCTaB aTOMHBIX SIJIED. bubmuorexa [JOK
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H3zotomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemenToB Ilepuognyeckoii cuctemsr 1. 1 bubmorexa LOK
PHOA T https://m.edsoo.ru/00adaébc
Meunpeneena
XapakTepucTuKa XUMHUYECKOTO dJIEMEHTA 110
N bu6mmoreka [IOK
56 ero nosioxeHuto B [leproguyeckoit cucreme
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3navenue [leproauyeckoro 3akoHa s
57 a3BUTHUS HAyKu U nipakTuku. [. U bubmorexa HOK
p YK B p . A https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HBIN, TIEIArOT U TPAKIAHIH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 u
OHHAT XUMHcckasd CBA3b https://m.edsoo.ru/00adac34
60 KoBanenTHas noasapHas XUMHUYecKas CBI3b bubmmorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmosipHast XUMUYECKAs! CBA3b bubmmorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 C
TCHCHb OKUCTICHIA https://m.edsoo.ru/00adae28
63 OKUCIIUTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIINH Eubmorexa IIOK
peakdl https://m.edsoo.ru/00adb076
64 OKUCINTENN U BOCCTAHOBUTEIN bubmmorexa LOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 o teme «CtpoeHue bubnnoreka [JOK
aToMa. XuUMHUYECKas CBI3b) https://m.edsoo.ru/00adb486
66 PesepBHEIt ypok. O000IICHHE 1 bubmmorexa [JOK

https://m.edsoo.ru/00adb33c
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67 PezepBHblit ypok. O6001eHuE 1 1 bubmumoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6001IeHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
1 cUCTEeMa XMMHUYECKUX demMeHToB . U 1 bubmmorexa [IOK
T https://m.edsoo.ru/00adb59
Menpneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnnorexa [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XMMUYECKO CBS3U U TUIIBI 1 bubmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel mo teme
5 «IToBTOpeHnue u yriay0neHue 3HaHu 1 1
OCHOBHBIX Pa3/ieNioB Kypca 8 kjacca»
5 Krnaccudukanus XuMHUECKUX peakIuii Mo 1 bu6nmorexa LIOK
pa3IM4YHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTU XMMHYECKOUN peaKinu.
7 [ToHsiITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 bubnmorera LOK
p https://m.edsoo.ru/00adbe9a
peakiusx
[TonsATHE O XUMHYECKOM PAaBHOBECHH.
but6mmoreka [IOK
8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1

XUMHYSCKOU pCaKkuu U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHUA
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubnunorexa LIOK

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK
CunbHbIe U crabble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHeHUS peakIiin bubnmorexa LHOK

yp peakt https://m.edsoo.ru/00add448
XUMHUUECKHE CBOMCTBA KUCIIOT U OCHOBAHUI
12 B CBETE MPEICTABICHUNA 00 bubnnorexa [JOK
pea N https://m.edsoo.ru/00add5d8
AICKTPOJIUTUYECKON JUCCOIHAIITT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOIUTHUECKON bubmorexa HOK
pea p https://m.edsoo.ru/00add8b2
IUCCOLIAAIIAN
14 ITonsTre o TUIPOJIM3E COJIeH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bubnmorexa LIOK
15 00600 5
ODIICHUE I CHCTEMATHIAMHA SHAIH https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenune bubmmnoreka HOK
JKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 no teme

17 «DIIEKTPOIUTHYECKAS TUCCOLIMALIS bubnmorexa LOK

p a AT, https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIMH B PACTBOPAX)»

18 OO6mrast XapaKTeprUCTHUKA TaJOTEHOB. bubmmnorexa [JOK
XHMMHMUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojssHas KHCIIOTAa,

POBOAOPOA . bubmuoreka [{OK

19 XUMHUYECKHE CBOMCTBA, MOIYYEHHE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[IpakTrueckas padota Ne 2 o Teme
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20 «[TomyyeHne COITHOM KHUCIIOTHI, H3yUCHUE €€ bubmmorexa [JOK
. i 1Y https://m.edsoo.ru/00ade348
CBOMCTBY»
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
21 €aKIMii, eClIM OMH U3 peareHToB JaH B bubmotexa [IOK
P ’ P https://m.edsoo.ru/00ade488
M30BITKE
99 OO6mas xapakrepucTuka 31eMeHToB VIA- bubmmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
23 Hax0>1<p €HHUE Cepbl I/I(beé coe I/IHCII){I/Iﬁ B bubmorexa [JOK
A p Uﬂ https://m.edsoo.ru/00ade64a
pupoie. XUMUYECKHE CBOHCTBA CEPBI
24 CepoBonopo, ctpoenue, pu3nueckue u bubnnorexa [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcubl cepbl. CepHasi KHCIIOTa, GU3HUECKUE bubmuoreka [IOK
U XMMUYECKHE CBONCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs bubmmnoreka HOK
CEpPHOM KUCIOThl. XMUMUYECKOE 3arpsI3HECHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIen Cpeibl COeTMHEHUSIMHU CEPhI
97 Brraucienme MacCcoOBOM JOIX BBIXOJA bu6nmorexa LIOK
MIPOAYKTa PEaKIUU https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTuka 31eMeHToB VA-
28 rpynmsl. A30T, pacIIPOCTPAHEHUE B IIPUPOJIE bubnnorexa [JOK
Py ’ » pactipoctp . pHpoze, https://m.edsoo.ru/00adeeab
(bu3nyuecKre U XUMHUYECKIEe CBONCTBA
29 AMMUak, ero Gpu3nYecKue 1 XuMHU4YECKHe bu6muoreka [JOK
CBOMCTBA, IIOJIy4CHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
30 [TpakTuueckas padora Ne 3 mo Teme bubmmoreka [JOK



https://m.edsoo.ru/00ade348
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«[TonydeHne aMmmuaKa, U3y4eHue ero
CBOICTBY

A30THAas KUCOTa, €€ (hru3ndecKue u
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https://m.edsoo.ru/00adf180

bubnunorexa LIOK

31
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonk30BaHre HUTPATOB U COJICH aMMOHHUS
39 B KaUECTBE MUHEPATBHBIX YIOOPEHUH. bubmmoreka [JOK
XHMMHMUYECKOE 3arpsAI3HEHUE OKPYXKaroIen https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUsIMU a30Ta
dochop. Oxcun dpocdopa (V) u pochopuas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHYECKUE bubmmorexa LIOK
L https://m.edso00.ru/00adf68a
CBOWCTBA, MOJTy4YCHUE
Hcnonb3oBanue ocdaToB B KauecTBe
34 MUHEPAJIBHBIX yI0OpeHHil. 3arps3HeHne bubmmorexa [JOK
p . yAooP - arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu
Yruepon, pacipocTpaHeHUe B IPUPOJIE, bubmmnoreka HOK
35 .
¢bu3nueckre U XuMHUYeCKre CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gu3nveckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bu6mmoteka IIOK
po0JIeMBbI, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
(V)
but6mmoreka [IOK
37 VYronbpHas KUCIIOTa U €€ CONH
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o Teme
38 "[Tony4yeHne yriieKUCIIoro ra3a Bubmmorexa [IOK
yi yr ) .\ https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuus Ha KapOoOHAT-UOH
39 [lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX bubmuoteka [IOK

BCIICCTBAX KaK O COCAUMHCHUAX YIJICpOoJaa

https://m.edso0.ru/00ae054¢
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40 Kpemuunii 1 ero coequHeHNs bubnnorexa LHOK
p A https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Pemenue
41 SKCHEPUMEHTAIBHBIX 3aa4 110 TEME bubnnorexa LHOK
P . A https://m.edsoo.ru/00ae0bf2
«Baxxneiire HeMeTaIbl U UX COEIUHEHUI

42 KontponbHas padota Ne3 mo teme bubnmnoreka HOK
«Baxuelinme HeMeTaUIbl U UX COEIUHEHUS)) https://m.edsoo.ru/00ae0e18
OO01mmas XxapakTepruCcCTHKa XUMUIESCKUX

43 DJIEMEHTOB — METAILIOB. MeTainueckas bubnunoreka LIOK
CBSI3b M METAJUITMYECKAsl KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
peméTka. PU3nUecKUe CBOMCTBA METAIIIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKUI PSIIl HAIPSHKEHUI buGnuorexa [IOK

P p p https://m.edso0.ru/00ae1156
METAJIJIOB
OO6mme crmocoOb! MOTYYEHUsI METAJIOB.

45 CmuiaBbl. Berauciienust o ypaBHEHUSIM bubnmnorexa [JOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPIKUT MPUMECH

46 IlousiTHe 0 KOPPO3UU METAILIOB bubmorexa LIOK

Pp https://m.edsoo.ru/00ae1278
but6mmoreka [IOK

47 €JIOYHBIE METaJLIbI
= https://m.edso0.ru/00ael4b?2

48 OKcHUAbl U THAPOKCHUIBI HATPUS U KaJIHA bubmorexa TIOK

P p https://m.edso0.ru/00ael14b?2

49 [[{e10uyHO3eMENBHBIE METAIIIIBI — KATBLHUN 1 bubnuotexa [JOK

Mar"uu https://m.edsoo.ru/00ael15e8
. bubmmnoreka IHOK
50 Baxueiinme coenMHEHNS KaJIbIIH mbnmotexa I1

https://m.edsoo.ru/00ael5e8
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51 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI
bubnunorexa LIOK
52 JKécTkoCcTh BOBI U CHOCOOEI €€ yCTpaHEHUs
a yerp https://m.edsoo.ru/00ae1886
53 [IpakTuueckas padora Ne 6 o Teme bubmmoreka [JOK
"YKEcTKOCTh BOABI U METOIbI €€ yCTpaHEeHHS" https://m.edsoo.ru/00aelae8
bubnunorexa LIOK
54 AmroMuHu
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U Bbu6motreka [IOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tupokcu sl u conu xenesa (1) u bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3AIUS 3HAHUI
[IpakTuueckas padora Ne 7. Pemenue
59 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubnmorexa IOK
P . https://m.eds00.ru/00ae3de8
«Ba)kHeIne MeTajabl U UX COeTUHEHUI»
Beruncnenus mo ypaBHEHUSIM XHMHUECKHAX
€aKINi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 EI36I>ITK6 WM COJIE )KI/ITII'I AMECH bubmorexa HOK
p . P ) https://m.edso0.ru/00ae1750
BrrumncieHnsa MaccoBOii TOIH BEIXOIA
MPOJYKTa PEaKiuu
61 O0001IeHE U CUCTEMATH3AIMs 3SHAHNH
62 KontponsHast pabora Ne4 o reme
«Ba)kHeIme MeTaIIbl i KX COETUHEHUI
63 BeniecTBa 1 maTepuanbl B TOBCETHEBHOM but6mmoreka [IOK

JKHU3HHU 4YCJIOBCKa

https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH 1 bubnuorexa [JOK
cpeasl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHnn 3K0JI0THYECKUX 1 bubmmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O6001IeHNE 1 bubmuoreka [JOK
66 . 1
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O6001eHne u 1 Bbu6moteka LJOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumusi, 8 knace/ Pynsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o0IIECTBO
«3narensctBO «IIpocBenienre»
* Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Jluteparypa miist yaurens:

Kyspmenko H.E., Epemun B.B. Xumus. 1000 BonpocoB u otBeToB. TecThl. M.:
KumxHbI 10M

"Vuausepcutetr", 1999.

Ky3bmenko H.E., Epemun B.B., [Tonkos B.A. Hauana xumuu. M., bunom, 2016

Massikun A.M. Pemenne onumnuaaneix 3aaa4 no xumuu. C-I1.: Kopsyc, 2015.

1C: Ixoma. Xumus, 9 xnacc

WNuTepakTuBHBIN MyIbpTUMeANA yueOHUK «Heopranuueckas XuMus»
VYyebHoe anekTpoHHoe uznanue. Xumus (8-11 kiacc). BupryanbHas
naboparopus. 2004,

MapI'TV, JIabopaTopus cuctemMa MyJbTUMEIHA.

Xumus st Becex X X|: XuMudeckue omnbIThl CO B3phIBaMU U 0€3
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Xumust g Bcex XX|: Pemrenne 3amau

VYpoxku xumun Kupmina u Medoaust 8-9 kmacce

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

HNuTepuer-pecypcsr:

http://www.uchportal.ru/
http://www.yoursystemeducation.com/realnyj-ege-po-ximii-2019-zadanie-34
www/edu.ruobrazovanie-dok.pdf

http://fgos.edurm.ru

www.prosv.rudinastifdn.ru/grants/teacher

https://infourok.ru/
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