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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 0O XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
00pazoBaTenbHO TPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (peiepalibHOM paboueii MPOorpaMMbl BOCIIUTAHUS
U C Yy4YETOM KOHIEMIMM TMpernojaBaHusi ydyeOHOro mpeamera «XuMUs» B
oOpazoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma 1o xuMuu Na€T TPEACTaBICHUE O IIENAX, OOIIel CTpaTeruu
oOy4yeHHsi, BOCHHUTAHUS MW PA3BUTUA OOYYaIOIIMUXCA CPEACTBAMHU y4eOHOTO
npenMera, yCTaHaBINBAET 00s3aTeNnbHOE peIMETHOE coJiepKaHue,
IpeIycCMaTpUBAET pACIpEICICHHE €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE 110
paznenaM W TeMaM MPOTPaMMbl IO XHMHUH, OINPENENsAeT KOJIWYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTHKU CoZepKaHUS, PEKOMEHAYEMYIO
MOCJIEN0BATENBHOCTh  M3YYEHHUSI XHMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yJibTatam 00yuYeHHs] XUMUU Ha YPOBHE II€JIEH M3yUeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENBbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsI.

3HaHWE XWMHH CIIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
oOyyaromierocsi, €ro NnpejcTaBjIeHUN 0 MaTepUaTbHOM EIUHCTBE MHUpPA, BAXKHYIO
posib urpatoT GopMUPYEMbIE€ XUMHUEW MPEACTaBICHUS O B3aUMOIIPEBPAICHUSIX
SHEPruu W 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUS TJI0O0ATbHBIX
npo0eM yCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA — CHIPHEBOM, IHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€301acHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yueHne XuMuu:

CHOCOOCTBYET  peaju3aludd  BO3MOXKHOCTEM  Uisi  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPBI JIMYHOCTH, €€ 001IeH 1 (PYHKIIMOHATLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (pOpPMUpOBAHME MBINUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOW  JEsTeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM XU3HU, TaK U B MPO(HECCUOHAIIBHOU IS TENHHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOT'O B3IJIsSI1a HA €AUHCTBO MPUPOABI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAaMOTHOCTH OOYYarOIINXCS;



croco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTEeCTBEHHO-
-HAYYHBIM 3HAHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJIOTUYECKOE
00pa3oBaHUE 00yJAIOLTUXCSI.

JlanHple HampaBiIeHUS B OOyYEHHUH XUMHU OOECIIEUMBAIOTCS CHEIH(PUKOIM
colepkaHusl  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  ME€JAaroru4yecku
allaliTUPOBAHHBIM OTpa)keHHUEM 0a30BOM HayKU XUMHUH Ha OINpeAeIEHHOM dTane eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00ILIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCSA CHCTEMBbI MEPBOHAYATIBHBIX MOHITHA XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX ITOHATUMN
OpraHN4eCKON XUMHH.

CtpykTypa coaepaHMsl MporpamMmbl 10 XUMUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOTo mnoaxoaa kK e€ uzydenuro. Coaep:kaHue CKJIaAbIBAETCS U3 CHUCTEMbI
HNOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUI O XUMHUYECKOU
peakiuu. OOe 3TH CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl IO MPUHIUILY
IIOCJIEIOBATENBHOIO PAa3BUTUS 3HAHUN HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
pPa3HOTO YpOBHS:

— aTOMHO--MOJIEKYJIIPHOIO YYEHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuoguyeckoro 3akona /. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHUS O CTPOEHUH aTOMa U XUMUYECKOM CBA3H;

— TMpeACTaBlIeHUN 00 JIEKTPOIUTUYECKON AUCCOIMAIMN BEIIECTB B
pacTBOpax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIUPHUYECKHU
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K IpYTOMY, BBITIOJIHASA (PYHKIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS M BO3MOKHOCTEH NMPAKTHYECKOr0 IPUMEHEHUS U NOJIyYEHUS N3Y4aeMBbIX
BELIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHUYECKON COCTABISAIONIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPUPOJIbI, HIEHHOCTHOIO OTHOLIEHNS K HAYyYHOMY 3HAHUIO U METOAaM
NIO3HAaHUsA B Hayke. V3yueHue XUMHUU NPOUCXOIAUT C IIPUBJICUYCHHEM 3HAHUUA W3
paHee M3YyYEHHBIX Y4eOHbIX mpeameToB: «Okpyxkawomuid Mupy, «buonorus. 5-7
KJaccb» U «Pu3nka. 7 Kiaacey.

[Ipy wu3ydyeHUHM XUMHUM MPOUCXOTUT (HOPMUPOBAHME 3HAHUN OCHOB
XMMHUYECKON HAayKH Kak 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, NMPAKTUUYECKOU
JEATENbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3a7a4da
y4eOHOTO MpeAMETa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XMMUYECKUX 3HAHUN —
BaXHEUIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUHN, TOCTYITHBIX
00001IEHNIT MUPOBO33PEHUYECKOr0 XapakTepa, SA3blka HAayKd, B MPUOOLICHUM K



HAyYHBIM METOJaM TO3HAHUS MPU U3YYCHUH BEIICCTB U XUMHUYECKUX PEAKIUH, B
dbopMHUpPOBaHUY U PA3BUTHH MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-MCCIeA0BATEIbCKON NeATeIbHOCTH, OCBOCHUHU MPABHII
0e30macHOro o0panieHus ¢ BeeCTBaMH B TOBCETHEBHOM KU3HH.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs BaXXHOE
3HaUYCHUE MPUOOPENH TaKue IeNIH, KaK:

— (dopMHUpOBaHME HHTEIJIEKTYalbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIbBHOMY TMPUHSTHIO PEIICHUH,
CIOCOOHO a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpUOOIIeHHE
o0ydJaronmxcsi K CaMOCTOATENbHON IM03HABATEIIbHONW JIEATEbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredyeHne yCaoBUid, CIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YyYaIOIIUMUCS
OTbITa Pa3HOOOPa3HOW MAEATETHbHOCTH, TMO3HAHWA U CAaMOIMO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI), WMCIOINUX YHUBEPCAIBHOC 3HAYCHHE IS
Pa3TUYHBIX BUOB ICITCILHOCTH;

— (dopmupoBanue oOmEeH (QYHKIIMOHATBHON W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHHHA OOBSCHATH W OICHUBATH SBICHUS
OKPY’KaIOIIEr0 MHpA, UCIOJIb3yS 3HAHUS U OMBIT, MOJYYEHHBIE NMPU W3YUYECHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUU TPOOJIEM B MOBCETHEBHON KU3HU U TPYA0BOU
NEeSITEeNbHOCTH;

— ¢QopmupoBanue y o0Oyyarommxcs TYMaHUCTHYECKHX OTHOIICHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM HJisi BBIPAOOTKH 3KOJIOTHYECKU
1EJeCO00pa3HOro TMOBEIEHUA B OBITY W TPYIOBOM JEATEIBHOCTH B ILEIAX
COXPaHEHHS CBOETO 3J10POBbS U OKPYKAIOLIEH TPUPOAHON CPEBI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOIIEYEIIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANPABICHHOCTH JATBHEUIIETO
00yueHus.

OO111e€e YnCI0 4acoB, OTBEIEHHBIX JJI U3YUYECHHSI XUMUHU HA YPOBHE OCHOBHOTO
obiiero oOpaszoBaHusi, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU 4Ye€IOBEKa. XMMUS B CUCTEME HAYK.
Tena wm BemectBa. DuU3MyEeCcKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 MeTonax MO3HAHWS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pazeneHus: cMeceil.

ATOMBI M MOJIEKYJIbl. XHUMHYECKHUE BJeMEHTbl. CHMBOJBI XUMHUYECKUX
aeMeHTOB. [IpoCThie U CIIOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢popmyiia. BareHTHOCT, aTOMOB XMMUUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTENbHAS aTOMHasg Macca. OTHOCUTENbHAS
MOJIEKYJISIpHAsA Macca. MaccoBast JoJIsi XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHECHUMN.

OU3NYECKUE U XUMUYECKUE ABJICHUS. XUMUYECKasl PEAKLIHS U €€ MPU3HAKH.
3aK0H COXpAaHEHHSI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccudbuxarus
XUMUYECKUX PeaKIuil (COequHEHN s, Pa3I0KEeHUs, 3aMEIIeHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCY0M, paBuiiaMu paboOThl B JaOOpaTOpPUU U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYyIOBaHMEM, U3yUYE€HUE U OMHCAHHE
¢bu3HUeCKuX CBOMCTB 00pa3l0OB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHUE
busnueckux (MJIaBjIeHUE BOCKA, TasHUE JbJa, pPAacCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCALMS BOJbI) U XUMHUYECKUX (FOpPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Meja ¢ KUCJIOTON) SIBICHUM, HAOII0ICHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxKeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCUIA
menu (I1) mpu HarpeBanum, B3auMoieicTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
U3YUYEHHUE CIOCOOOB pa3/ICiCHUs CMECEH: ¢ MOMOIIbI MarHuTta, QuibTpOBaHUE,
BBITIAPUBAHUE, NUCTHILISAINSA, XpoMaTorpadusi, MpOBEJCHUE OYUCTKH TTOBApEHHON
colv, HaOJIOJEHWE W  ONMUCaHWE  pe3yJbTaTOB  MPOBEICHUS]  OIIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(IIapoCTEePKHEBBIX).

Ba:xHeiilne npeacTaBuTeId HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razos. CocrtaB Bo3znyxa. Kucmopoa — snemeHT u mpocTtoe
BemiecTBO. Haxoknmenue kucimopoma B mpupoje, (U3MYECKUE W XUMUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuzapl. I[lpumenenune kucimopona. CrocoObl
MOJIy4YeHHUsI KHUCIOpoJa B Ja0OpaTopud U MOpoMbIIUIeHHOCTH. Kpyrosopot
Kuciopoza B npupojae. O30H — aJIoTponHask MOAU(PUKALINS KUCIOPOIA.



TernoBoit 3hdEeKT XUMHUYECKOW peakluu, TEPMOXUMUYECKHUE ypaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE TapHUKOBOTrO 3 (PeKTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — anemenT n npocroe BemecTBo. Haxoxaenne Bogopoaa B npupo/e,
bu3nUecKre U XUMUIECKHE CBOMCTBA, PUMEHEHHE, CTIOCOOBI MoTydeHus. KucioTs
Y COJIU.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOAbl. Boma Kkak pactBoputelsib. PacTBophI.
HacpimieHHble 1 HEHACBIIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji4 BElIeCTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pactBOpoB B npupojae U B )KU3HH 4desioBeka. KpyroBopor BoAbl B MPUPOJE.
3arpsA3HeHne NpUPOAHBIX BoJA. OXpaHa U OYMCTKA MPUPOAHBIX BOJ.

Knaccudukanus neopranudeckux coenuHeHuit. Oxcuabl. Kiaccuduxanuys
OKCHUJIOB:  cojeoOpaszytomue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HeconeoOpazyromue. Homenkmarypa oxcuaoB. Dusmdeckne U XUMHUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne okcuaoB.

OcHoBanusi. Knaccudukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuM. [lomydyeHne oCHOBaHHM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucinot. Ouszndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
ITony4yeHue KUCIoT.

Comu. Homenkiarypa coisieii. GU3NYECKUE U XUMHYECKHE CBOWCTBA COJIEH.
[Tonyuenue coiei.

['eHeTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuit IKcnepumenm:

KAU4E€CTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpoAa B BO3yXe, ITOJTyYEHHUE,
coOupanue, pacro3HaBaHWE ¥ U3YYCHHUE CBOWCTB KHUCJIOPOAa, HAOIIOIECHNE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
peKpalieHus ropeHus (mosxapa), 03HakKOMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOHMpaHHE, paCO3HABAHHUE U U3YUYEHUE CBOICTB
BOJIOpoJia (ropeHue), B3aumo/ieiictsue Bogopoaa ¢ okcugoM meau (II) (BozmoxHo
UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00PA31I0B BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHue OCOOEHHOCTEW pPACTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MTPUTOTOBIEHUE PACTBOPOB C OMPEACIIEHHOW MacCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C METa/lIaMH (HATpUEM H
KaJbllieM) (BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HCCJIEAOBAHUE
00pa3IoB HEOPraHUYECKUX BEIIECTB PA3THMUHBIX KJIACCOB, HAOIOICHIE U3MEHEHU S
OKPACKU MHIMKATOPOB B PACTBOPAX KUCIIOT U IIEJI0UEH, U3yUEHUE B3AaUMOEHCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METajulaMu, peakiui
HEWTpaau3aluu, NOJIyYEHUE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJHOTO
MeTajlia IpYyTrUM U3 pacTBOPA COJIM, PELICHUE DKCIIEPUMEHTAIBHBIX 3a4a4 110 TEME
«BaxxHenmune Ki1accel HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoanuyecknii 3axkoH u Ilepuoamueckas cucreMa XHUMHYECKHX
iemeHTOoB JI. M. MenpaesneeBa. CtpoeHne aTroMoB. XHMHYECKAsl CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKM KJacCU(UKAUMU XUMHUYECKUX 3iemMeHToB. llonsTue o
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJOYHO3EMEJIbHBIE METAJLIbI,
raJIoreHbl, THEPTHBIE Ia3bl). DIEMEHThI, KOTOpble 00pa3yloT aMPOTEpHbIE OKCUIbI
Y TUAPOKCHUBI.

[lepnoanueckuii 3akoH. [lepuoanueckast cucreMa XMMUYECKHX 3JIEMEHTOB /1.
N. Menpaeneera. Koporkonepuoanas u JjyinHHONIepuoaHas popmsl [lepuoanueckoi
cucteMbl xumuyeckux snemeHtoB . M. Menpeneesa. Ilepuonsl u rpymnmsl.
Du3n4EeCKUN CMBICI ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U IPYIIIILI HJIIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifep. M3oromnsl. Dnekrponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYEK AaTOMOB IMepBbIX 20 XUMUYECKHUX DIJIEMEHTOB
[lepmognueckori cucremsl [I. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA IO ero nosoxeHuto B [lepuoanueckoit cucreme . 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB IO rPpyMIaM U Nepruoaam.

3nauenue [lepuoanueckoro 3akona u [leppoandeckoil CUCTEMbI XUMHYECKHUX
DJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIM U
IpaKJIaHHH.

Xumuueckas cBsizb. KoBasieHTHas (TojispHass W HEMOJSpHas) CBS3b.
DIIEKTPOOTPULIATEBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusa. OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponieccel okucneHns U BocCTaHOBIEHN. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaJUIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHM KHUCJIOT M WIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCINUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKUUU
(ropeHue, peakliiuy pa3oKeHHsI, COEUHEHU).

Mesxcnpeomemmnnie ceasu

Peasmzanuss MeXNpeIMETHBIX CBSI3€M MpU W3YyYEHHMM XHMHU B 8 Kiacce
OCYLIECTBJISIETCS 4Yepe3 MCIOJb30BaHUE KakK OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSATHM, TAK W MOHATHUM, SIBISIOIIMXCS CUCTEMHBIMH JUISI OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO01mue ecTeCTBEHHO--HAYUYHbIE MOHATHS: HAYYHBIM (aKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJlu3, CHUHTE3, KiIaccuukanus, MEepUOJAUYHOCTh, HaOII0IEHUE,
DKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®du3zuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIbI,
PaIuOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKHUI 3apsjl, BEIIECTBO, TEJO, O00BEM,
arperaTHoOe COCTOSIHME BEIeCTBa, Tra3, (U3MUECKUE BEJIMYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buomnorus: dorocuntes, npixanue, ouocdepa.

['eorpadusi: atmochepa, ruapocdepa, MHHEPAIbI, TOPHBIE TOPOIBI, ITOJIE3HBIC
MICKOIIa€MBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMUMHYeCKasi peaKIus

Ilepnonnueckuit 3akoH. Ilepuoanueckas cucreMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMICTB
XUMHYECKHUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAIHS, KANbIUA U UX COEAUHEHUM
B COOTBETCTBUM C TMOJIOKEHUEM »JJEMEHTOB B llepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CtpoeHue BellecTBA: BHUJbl XUMUYECKOM CBSI3U. THUIBI KPUCTAITUYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKOW PEUIETKH U
BHJla XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBa BEIIECTB, OTHOCAILIMXCS K pa3jIM4HbIM KjaccaM HEOpPraHuyeCcKux
COEIMHEHMI, TEHETUYECKAsl CBSI3b HEOPraHWUYECKHUX BEIECTB.

Krnaccudukanuys XuMAYECKUX PEaKIUid MO Pa3IUIHBIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEUIECTB, MO TEIuioBOMY 3hdeKTy, Mo
U3MEHEHHUIO CTETEeHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, O 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoill peakuuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakuusx. [loHsTHe 0 TOMOreHHBIX M IeTEepPOreHHBIX
peakuusax. [lousatue o karanuse. [loHsaTne 0 XuMuyeckoM paBHoBecuu. DakTopsl,
BIUSIOIINE HAa CKOPOCTh XHMHYECKOW pPEaKUMH M IO0JO0KEHHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCITUTETPHO-BOCCTAHOBUTEIIFHBIE  PEaKIUM,  JJIGKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHOM  PEAKLIUH. CocraBneHue  ypaBHEHUH
OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMHA C  HCIOJb30BAHUEM  METOJA
AIIEKTPOHHOTO OaJiaHca.



Teopus 37EKTPOIUTUYECKON UCCOLMALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMu4eckoi cBsizu. CteneHp auccounanuy. CUIbHbBIE U CIA0BIE JIEKTPOJIHUTHI.

Peakuuu nonnoro ooMena. Y ciaoBust IpOTEKaHUSI peakluii HOHHOTO OOMeHa,
MOJHBIE W COKpAllEHHbIE HMOHHBIC YypaBHEHHs peakuuid. CBOWCTBA KHCIOT,
OCHOBAHHI U COJICH B CBETE MPEICTABICHUIA 00 IIEKTPOIUTUIECKOMN TUCCOIUAIINU.
KauecTBeHHbIE peakiiuu Ha MOHBI. [[oHsATHE O THIpONIHU3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPHUCTAUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB U HeMeTaioB (TpaduTa U anmasa), CIOKHBIX BELIECTB
(xJ0puaa HaTpus), UCCIEOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMUYECKON PEAKIUU OT
BO3JICUCTBUSI  pa3NUYHBIX  (PAKTOPOB, HCCIEAOBAHHE  BJIEKTPONPOBOAHOCTU
pacTBOPOB BELIECTB, MTPOLIECCA AUCCOLMALIMH KUCIIOT, IIeJI0UeH U cosei (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHUANIOB), IPOBEIECHHUE OIBITOB, HWILIIOCTPUPYIOIIHUX
OpU3HAKU TPOTEKaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHuEe OcCajka,
BbIICJICHUE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PpPEAKIUi (FOpeHue, pPEeaKUuu pas3ioKeHUs,
COCIMHEHHMsI), PpAaClO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  I[OMOIIbIO
KA4ECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a1a4.

HeMeTanbl 1 MX cOeIMHEHUS

OOmass xapakrtepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3HUECKHE CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MPUMEpE XJIopa (B3anMOJEHCTBHE
C MeTajulaMM, HEMETaJUlaMH, Menoyamu). Xiopoopopod. ConsHas KHUCIOTa,
XUMHUYECKHE CBOWCTBA, IOJIydyeHUE, MpuMeHeHue. JleiictTBue Xxjopa W
XJIOPOBOAOPOJA HA OPTaHU3M 4eJloBeKa. BaxHelre XJIOpUabl U UX HAXOXKIEHUE B
IPUPOJIE.

OOmas xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHue u (u3nyYecKue CBOMCTBA
IPOCTBHIX BEUIECTB — KUCIOPO/AA U Cephbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbpl. XuMu4eckue cBoilicTBa cepbl. CepoBOmOPOJ, CTpoeHHE, (PU3HUECKUE U
XUMUYECKHEe CBOMCTBAa. OKCHIIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas xucnoTta, GU3NdecKue U XUMHUIECKHE CBOMCTBA (00IIHe KaK MPeCTaBUTENS
KJjlacca KHUCIOT M cnenuduueckue). XUMHUUECKUE PEaKlUy, JieXallue B OCHOBE
IPOMBIIINIEHHOTO CHoco0a MOoJy4YeHusi cepHOM KuciaoTel. [IpuMeHeHue cepHoOU
KUCIOTHl. CONMM CEepHOM KHUCIOTHI, KAayeCTBEHHAas peakius Ha CyJIb(aT-HOH.
Haxoxnenue ceppl m €€ COCOUHEHWW B NpUpOAE. XHUMHUUYECKOE 3arps3HECHHE
OKPYJKaroIlle Cpenbl COECAUHEHUSAMM Cepbl (KHCIOTHBIE OKIW, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CITOCOOBI €r0 MPeI0TBPAILICHHUS.



OOmass xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OcoOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHs. A30T, PACIpPOCTPAHEHHE B MPHUPOJIE,
du3nueckne 1 XuMHUeCcKre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
dusnyeckue U XMMHUECKUE CBONCTBA, ONyueHue U npuMmenenue. Conu aMMOHus,
uX Qu3nvecKre U XUMUYECKUe CBOICTBa, mpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHMs. A30THasi KHUCIOTa, €€ MoJyuyeHue, (PU3NYECKue U XUMHUYECKUe
CBOMCTBa (00IIMEe Kak TMpEACTAaBUTENsl Kiacca KUCIOT M CHelupUuYecKue).
Hcnonb3oBaHME HUTPATOB U COJIEH AMMOHHSI B KAYECTBE MUHEPATIbHBIX YI00pEHU.
XVWMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpellbl COEIMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIM, 3arpsA3HEHHe BO31yXa, MouBbl U BopoémoB). docdop, amnoTponHbie
Moaudukanuu docdopa, uznyeckue u xummuueckue cporicrsa. Oxcun gochopa
(V) u dochopnas kuciora, puznueckne U XUMHUYECKUE CBOMCTBA, MOJIyUCHUE.
Hcnonb3oBanue (pocharoB B KauecTBE MUHEPATBbHBIX YAOOPEHUH.

OOmas xapaktepucTtuka 31eMeHToB [VA-rpynmbl. OcoO€HHOCTH CTPOCHUs
aTOMOB, XapaKTEpHbIE CTEIICHU OKUCIEHUS. YTIEpO, aJUIOTPOIIHbIE MOIU(PUKALINY,
pacnpocTpaHeHue B MPUPOJE, PU3NUECKHEe U XUMUYECKUE CBOMCTBA. AJlcopOLms.
Kpyrosopor yrinepona B mnpupoae. Okcuibl yriepoaa, HUX (U3MYECKUE U
XUMHUYECKHE CBOMCTBa, [EHCTBHE Ha JKUBbIE OPraHU3Mbl, TMOJy4YCHHE U
IpUMEHEHUE. DKOJIOTHYECKUE MPOOJIeMBI, CBsI3aHHbBIE ¢ OKcuaoM yriepona (I1V),
TUINO0TE3a TJIOOAIBHOTO TMOTEIUICHUS KIMMara, MapHUKOBBIA 3(ddexT. YromapHas
KUCIIOTa U €€ COoNM, UX (PU3MYecKkue M XUMUYECKHE CBOMCTBA, TOJYyYEHHUE U
npumeHeHue. KauecTBeHHass peakiuss Ha KapOoHaT-wOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO31CTBE.

[lepBoHavanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHHIX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: )KHpax, OeJKax, yrieBojgax — U ux
pou B OKM3HM 4YelloBeKa. MarepualbHO€ €AMHCTBO OPraHUYecKHX M
HEOPTraHUYECKUX COCIMHEHU.

KpemHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, NOJYYCHHE W
npumenenue. CoequHeHus KpeMHus B mpupoje. O6mume npeactaBieHus 00 okcuae
kpemuus (IV) u kpemaueBoit kucinote. CHIMKATHI, UX UCMHOJb30BAHUE B OBITY, B
IPOMBILUIEHHOCTH. BaxkHeilllne cTpouTenbHble MaTepualbl: KepaMmuKa, CTEKIIO,
HEeMEHT, OeToH, >kene300eToH. [IpobieMbl 0e30macHOrO  MCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSTHOM KUCIOTHI,
IIPOBE/ICHUE KAaU€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOJIIOICHUE MPU3HAKOB



UX TPOTEKAHWs], OMBITHI, OTpaKalwmue (PU3NYECKUEe W XUMHUYECKHE CBOMCTBA
TraJIOTEHOB M MX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
03HaKOMJIEHUE C 00pa3aMu XJIOPUIOB (TaJIOT€HUI0B), O3HAKOMIICHHE ¢ 00pa3iiaMu
ceppl U €€ COeNMHEHUSMH (BO3MOXKHO HCMOJb30BAHUE BHICOMATEPHUAIIOB),
Ha0II0/IeHNEe TIpoliecca 00YTIIMBAaHUS caxapa Moj JeMCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOMU KHUCIIOThI, U3YYECHUE XUMHUECKIX CBOMCTB pa30aBlIeHHON CEpHOM KUCTIOTHI,
IIPOBE/ICHNE KaueCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOI0ieHHe MTpU3HaKa eé
NPOTEKaHMUs, O3HAKOMJIEHUE ¢ (DU3UYECKMMHU CBOWCTBaMH a3oTa, ¢ochopa U HX
COeMMHEHHM (BO3MOYKHO HCIIOIH30BAHHUE BHUICOMATEPHAIIOB), 00pa3iaMy a30THBIX
u (dochopHBIX ynoOpeHui, momyueHue, cooupaHye, pacliosHaBaHHE M M3Yy4YeHUE
CBOWCTB aMMHaKa, MPOBEJCHHWE KAaYyeCTBEHHBIX pPEaKIUM Ha HOH aMMOHHS U
dbochar-uoH W U3yYEeHHWE TPUZHAKOB UX TMPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTBHI C MeJbI0 (BO3MOXHO HCIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), M3yUYCHUE MOJEJeH KPUCTAUIMYECKUX PEETOK aimasa,
rpaduta, QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOIMu pacTBOPEHHBIX
BCILIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHUBOTa3a, IOJyYeHUE,
cobupanue, pacrio3HaBaHUE U U3YYEHUE CBOMCTB YIJEKHUCIIOr0 rasza, IpoBeICHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT U CHJIMKAT-UOHBI U U3YYCHHE MPU3HAKOB MX
MPOTEKAaHMs, O3HAKOMJIEHHWE C MPOAYKUMEH CUIMKATHOW MPOMBIILIEHHOCTH,
pelIeHrE 3KCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHelline HeMeTaulbl U X
COCITMHEHHUS.

MeTajibl 4 MX cOeIMHEHU S

OO6mias XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckor cucreme xumuueckux snemeHtoB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHUE MeTaioB. MeTramindeckasl CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMUECKass  pPEIIETKA.  JJEKTPOXUMUYECKUH Pl
HanpspKeHUH MeTaiuoB. U3nyeckue U XMMUYECKHE CBOWCTBa MeTaiioB. OOmue
crnocoObl TonyuyeHus MeTawioB. [loHSATHE O KOppO3UM METaJIOB, OCHOBHBIC
CIOCOOBI 3aITUTHI MX OT KOppo3uu. CIutaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OPOH3a)
U UX MPUMEHEHHE B OBITY U IPOMBIILIEHHOCTH.

[Ilenouynsie MeTaibl: noyiokeHue B Ilepronuueckoil cucTeMe XUMHUYECKUX
sanemeHToB [l. . MenneneeBa, CTpo€HHE MX aTOMOB, HAXOXKJIECHUE B IPUPOJE.
dusnyuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpusi U Kanusi). OKCUIbI U
TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHWe WIeNOYHbIX METalIOB M HX
COEIMHEHUMN.

IIlenouyHo3eMeNbHBIE METaIbl MarHui M KaJdblUMi: TIOJOXXCHHUE B
[lepnognyeckon cucreMe xumuueckux 3neMeHToB [1. 1. Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHHE B pupojie. Pu3nuecKkue U XUMUYECKHE CBOMCTBA MarHus U



Kayiblysl. BaxkHeiue coequHeHus: KalbIns (OKCU, TUIAPOKCHU, COJn). JKECTKOCTh
BOJIbI M CTIOCOOBI €€ YCTpaHCHUSI.

AJIOMHHUI: TIOJ1I0)KeHUE B [lepronueckon cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTtpoeHue aromMa, HaxoKIeHHE B npupone. Pusndeckue u
XUMUYECKHAE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
AIFOMUHUSL.

Kenezo: nonoxenue B [lepuoauueckoii cucreme XMMUYECKUX 3eMEHTOB /I,
N. MenneneeBa, CTpOEHHME aToMa, HAaXOXKJIE€HUE B npupoac. dPusnyeckue Hu
XUMHYECKUE CBOMCTBA kene3a. OKCUIbl, TUIPOKCUIBI U conn kenesa (11) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuyeckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pasllaMd METAUIOB M CIUIaBOB, HMX (PU3HYECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCTIOJb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA
KIS W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, IIPOIECCA TOPEHUS Kejle3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAHUE  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKIMii HA UOHBI: MarHus, KaJablMs, aTFOMUHUS, ITMHKA, Kene3a (1)
u xkeneza (III), meau (II), HaOmromeHWE W OMMCAHWE MPOILIECCOB OKpAIIUBAHUS
IJJaMEHU MOHAaMU HATpusl, Kalusl W Kaiublus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeI0BaHNE aM(OTEPHBIX CBOMCTB T'UIPOKCH/IA ATFOMUHHUS U
TUJPOKCUIA [IMHKA, PEIICHUE KCIEPUMEHTAJbHBIX 33/1a4 1Mo TeMe «BaxuHenine
METAJUIBI U KX COCTUHECHUS.

XuMHuS M OKPYXKAOLIAA cpeaa

BemecrBa u Marepuanbl B MOBCEAHEBHOM >XM3HU 4ejloBeKa. be3omnacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUUYECKUX peakiuii B ObITy. [lepBas momorinb npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarouled cpeibl (MpeaenabHasi JI0MyCcTUMast
KOHIIEHTpalus BeulecTs, nainee — [1/IK). Pons XxumMuu B pemieHun 3KOJIOrM4eCKUX
npooJIeM.

Xumuueckuii Ikcnepumenm:

u3yueHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepuarbl).

Mesxcnpeomemmnnie ceasu

Peanuzanust MeXNpeIMETHBIX CBS3€M MpU M3YUYCHUUM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS YE€pe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHATUH, TAK U MOHSATHM, SIBIISIIOIINXCS CUCTEMHBIMU JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOT'O LIUKJIA.



OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAay4HbIH (DakT, TUIoTes3a, 3aKOH,
TEOpHsl, AaHajdu3, CHUHTE3, Kiaccudukauus, MEepPUOAUYHOCTb, HalIIOAEHuE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, TapHUKOBBIN
3¢ (HEKT, TEXHOJIOTHS, MaTEPUAJIBL.

dusuka: matepusi, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOIHI,
PaZOaKTUBHOCTD, MOJIEKy1a, AIIEKTPUUECKHI 3aps, MIPOBOJIHUKH,
HOJYIPOBOJHUKHU, JUAJIEKTPUKH, (HOTORIEMEHT, BEIIEeCTBO, Telo, O0BEM,
arperaTHOe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAITHNIECKAs
peméTka, CIiaBbl, (U3MUYECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHsS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢otocunres, npixanue, Ouocdepa, sKocucTeMa, MUHEpPAIbHBIE
y10OpeHusi, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE OPO/IbI, MOJE3HbIE
UCKOTaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
0o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHUS XUMHHM B €JUHCTBE Y4eOHOU u
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COIMOKYJBTYPHBIMU UM JyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, TPUHSITHIMU B
oOlecTBe MpaBWIaMd W HOPMaMH TOBEACHHS M CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLIMAIIU3AIMN O0yYarOIINXCA.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSL CUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacuIMpeHue ONbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOI'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAayyHOMY HACJEIUI0, TOHUMAaHUSI 3HAUYCHUS XUMHUUYECKOW HayKu B >KHU3HU
COBPEMEHHOT0 O0OIIecTBa, CIOCOOHOCTH BIaJeTh JOCTOBEpPHON HMH(pOpmanmen o
NEpPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NpEACTaBICHUSI O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIECHUH B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIEAOBATENbCKOM, TBOPYECKOW W JAPYTHX  BHJAAX
NEeSTeNbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATEIBHBIX 3aJ]]a4, BBIMIOJIHEHUU XHUMHYECKUX
AKCIEPUMEHTOB, CO3J]aHUU YUYE€OHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aMOTIOMOIITY B TIPOIIECCE 3TON yUeOHOH IeATeThbHOCTH, TOTOBHOCTH OIICHHBATh
CBOE MOBEJEHUWE M MOCTYINKH CBOMX TOBApHUIIECH C MO3ULHMH HPABCTBEHHBIX W
IIPAaBOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI NTOCTYNKOB;

3) HEHHOCTH HAYYHOTI' 0 IO3HAHUSA:

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUSI O BEIIECTBE M XUMHYECKON pEakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIISIOLIUE
OCHOBY JIJII TIOHUMaHHUS CYIIHOCTHM HAyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aWMOCBS3SX YEIIOBEKa C
IIPUPOTHOM CPEIOH, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBbIE I OOBSICHEHUS HAOIIOAAeMBIX MPOILIECCOB U SBIICHU,
MO03HABATENbHON, MH(DOPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pPaboOThl C Yy4eOHBIMH TEKCTaMM, CIPABOYHOMU



JUTEPaTypoOr, JOCTYIHBIMH TEXHUYECKUMH CPEACTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHIO M TO3HAaHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOCKTHONM W  HUCCIENOBATEIHCKOU
JEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABICHHOCTH U YPOBHSI OOyUEHHS B
JTaJIbHCUIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHME IIEHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEICTBUU U
HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIsA, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid 0O€30MacHOCTH TP OOpallleHun ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTUYECKOMY M3yYCHHIO TPOQECCHil U TpyIa pa3IndyHOTO PO/,
YB)XEHHUE K TPYJy U pe3yJibTaTaM TPYI0BOM JIESITEILHOCTH, B TOM YHCJI€ HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAHMM 10  XHMHH, OCO3HAaHHBIH  BBIOOD
WHJIMBUAYAJLHOU TPACKTOPUHU MPOIOKEHUS 00pa30BaHUsI ¢ YUETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XHMHMH, OOIIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENTHON TPOo(heCCHOHATBHON JASSTENHPHOCTA M Pa3BUTHS HEOOXOAMMBIX YMEHUMH,
TOTOBHOCTH QIalITUPOBATHCS B TPOQECCHOHATILHON CpeIe;

6) 3K0J10rN4YeCKOro BOCIIUTAHMS:

SKOJIOTMYECKH 11e71eC000pa3HOe OTHOIICHUE K MPUPO/JIE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAHHE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0pa3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY M TCHUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTHU COOJIIOJACHUS
npaBuUJ 0E30MMaCHOTO MOBEICHUSI IIPHU padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIUsIX,
YIPOXKAIOIIKUX 3JI0POBbIO U )KU3HU JIFOCH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIy4yaeMble MPU WU3YUYCHUH XUMUHU, IJIS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJHON CPENON, IS TOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
SKOJIOTMYECKUX TPOOJeM M MyTeW HMX PEIICHUS MOCPEICTBOM METOJOB XHUMMH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCSI UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeAMETHBIX pPe3yJIbTATOB BBLACISIIOT 3HAYUMBbIC IS
dbopMupOBaHUS MUPOBO33PEHUSI OOIIICHAYYHBIC TOHATHS (3aKOH, TEOPUS, PUHITHII,
runore3a, (QakT, CHUCTEMa, TIPOIECC, OJKCIEPUMEHT U JApPYyroe.), KOTOphIC
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX IpEeJAMETaX M IO3BOJIAIOT Ha
OCHOBE 3HAHUU W3 ITUX MNPEeIAMETOB (OPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAyYHOW KapTUHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIE NeUCTBUS (II03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOpble obOecreunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBuU:

YMEHHUSI HKCIOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBILIIIEHUS IPU OCBOCHHHU
3HAHUU: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIACIATH WX XapaKTEPHbIC
MpPU3HAKH, yCTaHABIMUBATh B3aUMOCBSI3b C JPYTUMHU MOHSTUSMH), UCIOJIb30BAThH
MOHATHS NIl OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHUI, BEIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMKM XUMUYECKUX BEIIECTB M XMMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIEIACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3yUYCHUS,
CTPOUTH JIOTUUECKUE PACCYXKIEHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0 aHAJIOTHUH),
Jie7aTh BBIBOJIBI M 3aKIIOYEHUS;

YMEHHUE TMPUMEHSATh B TMPOLECCEe NO3HAHMS MNOHATUSA (IIPEAMETHBIE M
MeTarnpeJMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTAa), XUMHUYeckas ¢opMyna W ypaBHEHUE
XUMUYECKON peaklui — MNpHU PelIeHUH Yu4eOHO-TTO3HABATEIbHBIX 3a/1a4, C YYETOM
ATUX MOJEIbHBIX MPEICTABICHHUI BBIABIATh M XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKN W3Y4YaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKluid,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaEeMbIX MTPOIECCAX U SIBIICHUSIX.

ba3zoBble ucciaegoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHUS, a TAKXKE B Ka4e€CTBE OCHOBBI JUIsl JOPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

NpUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U MPOBEACHUIO
YYEHHMUECKHX JKCIIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJOM IIpoIliecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATH €0 pe3yibTar, GOpMyIupoBaTh 0000IICHUS U
BBIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO OIBITA, UCCIECIOBAHUS, COCTABIATh OTUET
0 MpoJieIaHHON padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTaBICHUS, MOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbIC
nocoOusi, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATH MPOTHBOPCUYUBYIO U
HEJ0CTOBEPHYIO HH(DOPMAITHIO;



yMEHUE TPUMEHSTh Pa3Iu4yHble METOIbl U 3alpPOCHl MPU TOUCKE U OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBINOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPeNeIEHHOTO THITa, MPUOOPETEHHE OTbITa B
00JaCTH  WCTOJB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYypOH aKTUBHOTO MCTIOJIB30BAHUS PA3TMYHBIX TTOUCKOBBIX CHUCTEM,
CaMOCTOSITETILHO BHIOMPATh ONTUMANBHYIO (pOpMY TpeAcTaBieHus] HHPOpMAIIUU U
WUIIOCTPUPOBATh peIllaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JuarpammaMu,
apyrumu popmamu rpadvki U UX KOMOMHALUSAMY;

YMEHHE WCIOJb30BaTh M AaHAIU3UPOBATh B IIpolecce Y4YeOHOH W
UCCIIeIOBATEILCKON JEATENHbHOCTH MH(DOPMAIIUIO O BIUSHUU MPOMBIIIUICHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHUE OKpYXaloled NpUpOAHON
Cpelpbl.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHHSI 33]]aBaTh BOMPOCHI (B XO€ Uanora u (W) JUCKYyCCUM) MO CyIIECTBY
oOcyxmaemMoii TeMbl, (QOPMYIHPOBATH CBOM TPEIJIOKEHHUS OTHOCHUTEIIHHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHHSI ~ TPEACTABIATh  TOJY4YEHHBIE  PE3yNbTaThl  TO3HABATEIHHOM
NESTETPHOCTH B YCTHBIX W THMCHBMEHHBIX TEKCTax; JeJlaTh TPE3CHTAIUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

yMEHUsI y4eOHOro COTpYyJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABaTEIbHOM M HMCCIIEJIOBATETICKOM  JEATENBHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MPoOJeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUSA
no3unuid (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICHCTBUM, OINpEICIeHHEe KpUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHHE CaMOCTOSITEIbHO OMPEACNATh LENH NEATEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATH M MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeIbHOCTh, BBIOUpATh Hanbosiee d3(PEeKTUBHBIC CIIOCOOBI pelIeHUs YUYeOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISATh WIU KOPPEKTUPOBATH
MPEIJIOKEHHBIM QITOPUTM  JEUCTBUUA NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUX,
OIICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pE3yibTaTa 3asBICHHOW II€JIM, YMEHUE
HCIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IMPEJMETHBIE PE3YJIBTATDI

B cocraBe mpeaMeTHBIX pe3ydbTAaTOB IO OCBOCHHUIO 005A3aTEIHHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanbHOW paboyeil mporpaMMonu,
BBIICNIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS Hay4yHble 3HAHUS, YMEHUS U CIOCOOBI



NerdcTBUH, crnenuuUecKue Id TpeaMETHOH o0nacth  «XUMHS», BHUIBI
JNEATEIbHOCTH [0  [OJYYEHUID HOBOIO  3HAaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUI0 U TPUMEHEHHIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xonIy oOydenus B 8 kj1acce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITNXCSI YMCHUIA:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHUI: aTOM, MOJEKYJa,
XUMUYECKUN DIJIEMEHT, MPOCTOE BEIIECTBO, CJIOAKHOE BEUIECTBO, CMECH
(omHOpOAHAs M HEOAHOPOHAsS), BAJIGCHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBas J10JIs1 XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb
OKHUCJICHHS, XMMHUYECKas peakius, KiacCuuKalus peakuuid: peakiuu
COCIMHEHUS, PEaKIUu pa3JIOKEHUs, pEeaKuu 3aMelIeHUs, peaKuu
oOMeHa, 3K30- ¥ SHIOTCPMHUUECKHIE PEAKIINH, TEIIIOBOU A((EKT peakium,
AJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalb, pauyc aToMa,
XUMUYECKasi CBSI3b, MOJISIPHAS W HETOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTWOH, AaHWOH, pacTBOpP, MaccoBasi JOJs BEIIEeCTBA
(mpolieHTHas! KOHIIEHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX TOHSATUUA U
MPUMEHSThH 3TU NOHATHUS IPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUIH;

e HCIOJBb30BAaTh XHWMHUYECKYIO CHUMBOJMKY [UIsI COCTaBJICHHS (HOpMyI
BELIECTB U YPABHEHUN XMUMUUYECKUX PEAKLIHM;

e ONpENENATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHCHHUSIX,
CTENIEHb  OKHCIEHHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIAcCy COEOUHEHHN IO
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCIUHEHUSIX;

e packpbiBaTh cMbIci [lepuonnueckoro 3akona JI. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE NEPUOANYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MOJoXeHus B I[lepuoaumueckoin cucreme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUSsI, 3aKOHA ABOTajipo;

e ONHUCHIBATH W XapaKTepu3oBaTh TaOMM4HYIO ¢opmy Ilepuomnyueckoit
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJIaBHas
noArpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpymnma)», Maneie u
OOJIbIlIE TIEPUOJbI, COOTHOCUTH OO0O3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabaune «llepmomnyeckass cucTeMa XHMHYECKHX diemeHToB J[. U
MeHneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsi spa, 0011ee YUCIIO SJIEKTPOHOB U
pacnpeieJIeHue UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCCU(PULIMPOBATh XUMHUYECKHE DJIEMEHTbI, HEOPraHWYECKHE BEIECTBA,
XUMHUYECKHE peakuud (10 YUCIAy U COCTaBy YYAcCTBYIOLIUMX B pEaKLUU
BEIIECTB, 10 TeTIOBOMY (D PeKTy);

XapakTepu30BaTh (ONMUCHIBaTh) OOIIME XMUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAAs OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX
YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIUM;

IIPOTHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM MPOTEKAHUS XUMHUYECKUX IMPEBpALCHUN B
Pa3JINYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XMUMHYECKOTO 3jeMeHTa 1o (opMmysie COeIUHEHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHHUIO
XUMUYECKOU pEaKInu;

IIPUMEHSTh OCHOBHBIE OIEPALIMK MBICIUTEIbHON AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTeMaTU3aluio, Kiaccu(uKaIuio,
BBISIBJICHUE MPUUYUHHO--CIEJACTBEHHBIX CBA3EH — JUIsI U3YyUYECHUS! CBOMICTB
BEIIECTB M XHMHYECKHX pEaKIUi, EeCTECTBEHHO-HAYYHbIE METOJIbI
NO3HaHUs — HaOJIIOJeHHe, H3MEpPEHHE, MOJAEIMPOBAHUE, SKCIIEPUMEHT
(peasbHBINM U MBICIICHHBIN);

CJIEI0OBATh MPaBUJIAM MOJIb30BAHUS XMMUYECKOM OCY 101 U 1a00paTOpHBIM
o0Opy/nOBaHUEM, a TakKe NpaBWjiaM oOOpalleHusi C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKLUHUSMU IO BBIIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB MO MOJYUYECHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia ¥ KHCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpPENEIEHHOM
MAacCOBOM JOJIEM PAaCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U IPOBOAUTH
XUMUYECKHE 3KCIEPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MOMOIIBI0 UHAUKATOPOB (JIakMycC, peHOIPTaIenH, METUIOPAHX

U JIpyTue).

K koHIy oOydenus B 9 kj1acce npeIMETHbIE PE3yJbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:

pPacKphIBaTb CMBICI OCHOBHBIX XUMHYECKMX MOHATHM: XWMHWYECKUU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peaKkiusi, XUMUYECKas CBA3b, TEIJIOBOU 3P (DeKT
peakiuu, MOJb, MOJSIPHBIM ~ 00BEM,  PAcTBOp,  BJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKAsT IUCCOLMALMUA, PEAKLIHUH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHue, oOOpaTUMble H



HEeoOpaTUMbIE pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(}OTEepHOCTb, XUMHUYECKas CBSI3b (koBaJIeHTHA, WOHHaA,
MeTaJTMYECKas ), KpUCTAIINYECKas pEIIETKA, KOPPO3US METAIIIOB, CIIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MPeaeabHO JOMYyCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATHN U
MPUMEHSITH 3TU TIOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;
WCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBIICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BaJIEHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3JIMYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
ONpeNeNnéHHOMY KJacCy CO€IUWHEHUW 1o (opmyiaM, BHUA XHUMHYECKOU
CB3U (KOBaJICHTHAs, WOHHAs, METaUIMYecKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTAITMYECKOU
PELIETKNA KOHKPETHOI'O BELIECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona [[. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHYECKHX 3JIEMEHTOB:
paznuyarth MOHATUS «rjaBHasg noarpynmna (A-rpynmna)» M «mnobodyHas
noarpynmna (b-rpynna)», manble u OOJbIIME MEPUOAbI, COOTHOCUTH
0003HaYeHN s, KOTOPBIC UMEIOTCS B IEPUOINMIECKON TaOIUIIE, C YNCITOBBIMH
XapaKTepUCTUKAMU CTPOEHUSI aTOMOB XHMHMYECKHX 3JIEMEHTOB (COCTaB U
3apsn  siApa, oOIIee 4YHUCIO DJIIEKTPOHOB M paclpeselieHHe HuX IO
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB AJIEMEHTOB M HUX COCIMHEHUN B Mpejenax MalbIX NEpUoJOB U
[JIABHBIX MOJTPYII C YYETOM CTPOCHUSI UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY W COCTaBy YYAaCTBYIOUIMX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTEMEHEW OKHUCICHUs
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOMME W CIENU(PUISCKUE XHUMHYCCKUE
CBOMCTBa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKAAsl OIKHCAHUE
MpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XMMUYECKUX PEAKIUM;

COCTaBJSAITb YPABHEHUS DJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEU, MOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIIU HOHHOTO



oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONMINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIIECTBAMH PA3INIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX — PEaKIUH
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OallaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOKHOCTH TPOTEKAHUS XWMHUYECKHX TPEBPALIEHUNH B Pa3TUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa 1o (opMyJie COCIMHCHUS,
MacCOBYIO JIOJIIO BEIIIECTBA B pACTBOPE, TPOBOUTH PACUETHI 0 YPABHEHUIO
XUMHUYECKOHN peaKIlnu;

COOJTFO/IaTh TIPaBHJIA TIOJIB30BAHUS XUMUYECKOM MTOCYI0M 1 JIA0OPATOPHBIM
obopynoBaHUEM, a TakKXKe TMpaBuia OOpallleHUs C BeElIeCTBaMH B
COOTBETCTBHHM C HMHCTPYKIHSIMH TIO BBIMIOJHEHUIO JTA0OPAaTOPHBIX
XUMHUYECKUX OTBITOB MO MOTYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yTJIeKUCIIoro ras3a);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIECTB: PACMO3HABATH OMBITHBIM IyTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOonat-, (docdar-, cunmkar-, cyiabdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHMSI MU HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIONIHME B BOJHBIX
pacTBOpax HEOPTraHMUYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAIUH MBICIIUTESIILHOMN NEITEILHOCTH — aHATIN3 U
CUHTE3, CpaBHEHUE, 00001IEHNEe, CUCTEMATU3AIINIO, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€U — NJIi M3yYEHUsI CBOMCTB BEIIECTB U XMMHUYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbIE€ METOJABI IIO3HAHUS — HaOIOIEHHE,
U3MEpEeHHE, MOICTUPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBO 4acoB
Ne HaumeHoBaHue pa3ie/ioB U
KonTtposabHbie
n/n TeM MPOrpaMMbl Bceero
padoThbI
Paznea 1. [lepBoHayanbHble XUMUYECKHE TIOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5
' MPAKTUYECKOM e TeIbHOCTH
YeJI0BeKa
BemectBa u xumuyeckue
1.2 15 1
peakiumn
Hroro no pazaeny 20

Pasnen 2. BaxkHeiiune npeacTaBuTe/ M HCOPraHMYECKUX BeLECTB

Bosnyx. Kucnopon. Ilonsarue

2.1 6
00 okcrmgax
29 Bonopoa.llonsitue o kucnorax 2
' U COJISIX
)3 Bona. PactBopsl. [Tonsitue 06 5 1

OCHOBAHMHAX

24 OCHOBHEBIE KJIACCHI 1 i

HEOPraHWYECKUX COCTUHEHUN

Hroro no pazneny 30

IIpakTHyeckue
padoTbI

JuexkTpoHHbIe (HUGpOBLIEL)
o0pa3oBaTe/bHbIE PeCypChl

bubnuorexa [JOK
https://m.edsoo.ru/7141837¢

but6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmmorexa [JOK
https://m.edsoo.ru/71f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumuueckas ¢Bsizb. OKHCJINTEIbLHO-BOCCTAHOBHUTE/IbHbIE pP€aKknuu


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

[Tepronuueckuii 3aKOH U
[Tepronnueckas cucrema

3.1 XUMU4YecKuX djemMenToB [1. 1.
Mennene-eBa. CTpoeHue
aroma

XUMHYECKas CBA3b.
3.2 OKHCIIUTEILHO-
BOCCTaHOBUTEJIbHBIC PEAKIIHH

Nroro no pazaeny

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

15

68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢



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

9 KIIACC

Ne i/

Pa3pea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3ieioB U TeM
NMPOrpamMMbl

BemecTBo M XMMHYeCKHE PeaKIMU
[ToBTOpEeHue n yriryOieHne 3HaHUM
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peaxkuuii

DIEKTPONUTHYECKAs JUCCOLIMALIMS.
XUMHYECKUE PEaKLIUU B pacTBOpax

Hroro no pazneny

Pazpea 2.

2.1

2.2

23

24

HemeTanabl 4 UX cOeIMHEHUS

OO6m1as XxapakTeprucTUKa XUMHUECKUX
sneMeHTOB VIIA-rpynmsl. ['anorenst

OO01m1ast XapaKTEepUCTHKA XUMHUYECKUX
aneMeHToB VIA-rpynnsl. Cepa u eé
COEJIMHEHUS

O6ma;1 XapPaKTCPUCTHUKA XUMHUYCCKUX

aneMeHTOB VA-rpynmnsl. A30T, pochop u ux

COCAMHCHUA

OO61mas xapakTepuCcTHKa XUMUYECKUX
aneMeHToB [VA-rpynnsl. Yriaepoa u
KPEMHUI U UX COSAMHEHUS

Hroro no pazneny

KoauuecTBO 4acoB

Beero KonTpoJabubie

padoThI

5 1
4

8 1
17
4
6
7

8 1
25

IIpakTHYecKkue
padoThI

DJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
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
https://m.edsoo.ru/7f41a636

Pa3gen 3. MeTasIbI M X COeTUHEHUS

3.1 OO01me CBOMCTBA METAIIIOB

3.2 Baxueiinie MeTayisl 1 UX COETUHEHUS

Hroro no pazneny

Pa3znen 4. Xumus u okpy:xaomas cpeaa

4.1 BemiecTBa 1 MmaTepuasnbl B )KU3HU YEJIOBEKA
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubmmoreka [JOK
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




IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Ne

w/n Tema ypoka

[Ipenmer xumuun. Ponp xumuu B
JKA3HU yesoBeKka. Tena u Bemecrna

[ToHaTHe 0 METOMAX MMO3HAHUS B
XUMHH

[IpakTuueckas padora Ne 1 «IIpasuia
paboThl B 1a00paTOpUU U IPUEMBI
oOpareHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM

YucTteie BemecTBa U cMecH. CriocoObl
pas3aeneHus cMecen

[Tpaktuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe
OUYNCTKH NTOBApPEHHOM COJIM)»

6 ATOMBI U MOJIEKYJIBI

XUMHUYECKHE 3IeMEHTEI. 3HaK1
(CI/IMBOJ'IBI) XUMHNYCCKHUX 3JICMCHTOB

8 HpOCTBIe U CJIO0XXHBIC BEIICCTBA

9 ATOMHO-MOJIEKYJIIPHOE YUEHUE

KoanuyecTBO 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoTbI

JlaTa
H3YYeHUs

DJICKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcebl

bubmuoreka [JOK
https://m.edsoo.ru/ff0d210c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d227¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d23dc

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50



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

10

11

12

13

14

15

16

17

18

19

20

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
Xumuuaeckast popmyia. BameHTHOCTh
ATOMOB XMMHUYECKUX DJIEMEHTOB

OrHOCUTEIbHAA aTOMHAs Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAsI Macca

Maccosas J0JI1 XUMHUYCCKOI'O
9JICMCHTA B COCAMHCHUHN

KomnnuectBo BemecTBa. MOJIb.
MonsipHas macca

dusnueckue U XUMUYECKHE SIBJICHUS.
XuMHYecKas peakuus

[Ipu3Haku u ycioBus NpOTEKaHUS
XUMHYECKHUX PEaKLUn

3aKOH COXpaHEeHHs MacChl BEILIECTB.
XUMUYECKUE YPaBHEHUS

Brrauciaennst KoJmyecTBa, MacChl
BEILIECTBA 10 YPAaBHEHUSIM
XUMHYECKHX PEaKIUN

Knaccuduxanus xumudeckux
peakuuii (COeAUHEHUS, PA3I0KEHMS,
3aMenieHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIiI-

sHuMKIoneaucT. O0o0IEeHne U
cucTeMaTu3alus 3HaHuH!

KonTtponbhas padota Nel o teme
«BemecTBa 1 XUMHYECKUE PEAKITUIDY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2eae

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d323¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5230

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3b88

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d5708

bubmmoreka [JOK
https://m.edsoo.ru/ff0d3{34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4290



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

21

22

23

24

25

26

27

28

29

30

Bo3nyx — cMmech razos. Coctan
Bo3ayxa. Kuciopon — sneMeHT u
npoctoe BeuectBo. O30H

DuU3nYECKUE U XUMUYECKUE CBOMCTBA
KHCIIOPOJa (peaKIuu OKUCIICHHUS,
ropenue). [Torstue 00 okcumax

Crioco0bI oryueHust KUCIopo/a B
7a00paTOPHU M MPOMBIIUICHHOCTH.
[Ipumenenue kucnoponaa

TemnoBoit 3 pexT xumudeckoi
pEaKIMH, IOHATHE O
TEPMOXUMHUECKOM YPaBHEHHH, 3K30-
U SHIOTEPMHUYECKUX PEAKIUAX
TomnuBo (HedTh, yroiab U METaH).
3arpsi3HEHUE BO3yXa, COCOOBI €ro
IPEOTBPALCHUS

[Ipaxtuueckas padota Ne 3 o Teme
«ITomydenne u coOupanue
KHCJIOPO/1a, U3yYEHHE €ro CBOMCTB»
Bonxopon — anemeHT u mpocToe
BelecTBO. Haxoxnenue B npupozae
dusnueckue U XMMUYECKHE CBOWCTBA
Bostopoza. [Ipumenenue Bogopoaa

[TonsATHE O KUCTIOTAX U COJISAX

Crioco0blI nosryueHust BOAOPOAa B
naboparopuu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d448¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d4614

bubmmoreka [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4ae2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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

31

32

33

34

35

36

37

38

39

40

[IpakTrueckas padota Ne 4 o Teme
«Ilonyuyenue u cobupanue BOAOPOIa,
U3Yy4EHUE €r0 CBOMCTB»

MounsipHbiii 00BEM ra3oB. 3aKOH
ABorajipo

Brruncienus o0b€Ma, KOIHYECTBA
BEILIECTBA ra3a MO €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA MK 00BEMY

Brruucnenus 00EMOB razos o
YPAaBHEHUIO PEAKIIMU Ha OCHOBE
3aKOHA 00OBEMHBIX OTHOLIEHUI ra30B

dusnueckue 1 XUMHYECKHAE CBOMCTBA
BOJIBI

Cocras ocHoBauuii. [Toustue 00
WHIUKATOpaXxX

Bona kak pactBopuTeb.
HacrleHHble 1 HEHACHIIIICHHEBIC
pactBOpbl. MaccoBas 0JIsl BELECTBA
B PacTBOpE

[IpakTuueckas padota Ne 5 o Teme
«IIpuroToBieHnre pacTBOPOB C
onpencnEéHHON MacCOBOU 10en
pacTBOPEHHOTO BEIIECTBA

Kontponbhas padota No2 o teme
«Kucnopoa. Bogopoxn. Boga»
Oxcuzpl: cocTaB, KiaccupuKaus,
HOMEHKJIaTypa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4{42

bubmuoreka [JOK
https://m.edsoo.ru/ff0d542¢

bubmuorexka [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d587a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d59¢e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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[TonydyeHue u XuMHUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHJIOB

OcHoBaHMSI: COCTaB, KIaccuuKarus,
HOMCHKJIATypa

[TonyueHue n XMMUYECKHE CBOMCTBA
OCHOBaHUH

KucnoTsr: cocras, kiaccudukanms,
HOMEHKJIATypa

[Tomy4yenue u XuMHYECKHUE CBOMCTBA
KHUCJIOT

Counu (cpenHue): HOMEHKIIATYPA,
CHOCOOBI OJTYYECHHUS, XUMHUUECKUE
CBOMCTBA

[Tpaktuueckas padota Ne 6. Pemenue
SKCHEPUMEHTAJIbHBIX 3a/a4 110 TEME
«OCHOBHBIE KJ1aCChl HEOPTaHUUYECKUX
COEIMHEHUIN»

['eHeTnueckas cBA3b MEKITY
KJIaccaMM HEOPraHMUECKIX
COeIMHEHUN

O00011IeHNE U CUCTEMATH3ALIIS
3HAaHUU

Konrtpomnbnast padota Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coeqruHeHuin"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0dfee2

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubmmoreka [JOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9as50

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubmmoreka [JOK
https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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[TepBble NOMBITKU KIacCUPUKAITTN
XUMHUYECKHX 35ieMeHToB. [loHsTHE O
rpynmnax CXOIHbIX 3JIEMEHTOB

[lepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
XAUMUYECKHX dj1eMeHToB []. 1.
Meuneneena

[Tepuoasl, rpyMIIbl, MOATPYIIIBI

Crpoenue atomoB. CoCTaB aTOMHBIX
anep. N3oTonsl

CrpoeHue 31eKTpOHHBIX 000JI0UeK
aTOMOB 3JIeMeHTOB [lepuoanueckoit
cucremsl J[. 1. Menaeneesa

XapakTepucTuka XUMHUUECKOTO
3JIEMEHTA 110 €0 MOJI0KEHUIO B
ITepuonnueckoii cucreme /1. U.
MenpaeneeBa

3nauenue [leprnonnyeckoro 3akoHa
JUISl pa3BUTHS HAYKH U PAKTUKU. J1.
N. MenaeneeB — y4€HbIN, I1e1aror u
rpakJIaHUH

DIEKTPOOTPULIATEIBHOCTh AaTOMOB
XUMHYECKHX 3JIEMEHTOB

HNonHas xuMmudeckas CBI3b

KoBanenTHas MnoJIsipHasgs XUMHUUICCKad
CBs3b

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ffa

bubmuoreka [JOK
https://m.edsoo.ru/00adas52¢

bubmuoreka [JOK
https://m.edsoo.ru/00adas52¢

bubmuoreka [JOK
https://m.edsoo.ru/00ada342

bubmuorexka [JOK
https://m.edsoo.ru/00adaébbc

bu6mmoreka [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96¢

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8

bubmuoreka [JOK
https://m.edsoo.ru/00adac34

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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
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KoBanenTtHas HenossipHas
XUMHUYECKasi CBSI3b

CreneHb OKUCIECHUA

OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHBIC
peaxiuu

OKHUCIIUTEIIN U BOCCTAHOBUTEIH

KonrtponbHast padora Ne4 o reme
«Ctpoenue aroma. XuMudeckast
CBSI3b»

PezepBHblit ypok. O0001eHue u
crucTemMaTu3alus 3HaHUI
PesepBHbIif ypok. O60011IeHIE 1
CUCTeMaTH3alus 3HaHuH

PesepBHeIit ypok. O6001IeHNHE 1
CcHUCTeMaTH3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab9

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adae28

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adb076

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adb076

bubmuorexka [JOK
https://m.edsoo.ru/00adb486

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c¢

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cb2

bubmmoreka [JOK
https://m.edsoo.ru/ff0d61c6



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 KIIACC

Ne
n/n

Tema ypoka

[Iepuoanueckuii 3aKOH.
[Iepronnueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.
MenpeneeBa

3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XUMUYECKUX IEMEHTOB
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEILECTB

Bunpl xuMHu4eckoil CBA3U U THIIHI
KPUCTAITINYECKUX PEIIETOK
Konrponsnas padora Nel o teme
«IloBTOpEHUE U yriayOsieHue
3HAaHUN OCHOBHBIX Pa3/eyioB Kypca
8 xacca»

Knaccmbnxaunﬂ XUMHNYCCKUX

peaKI_lI/Iﬁ 110 pa3JIMYHbIM ITPpHU3HAKAM

[TonsATHE O CKOPOCTH XUMHUYECKON

pE€aKkunu. IloHsiTHE O TOMOTCHHBIX B

TCTEPOTCHHBIX PCAKIIUAX

TlonsaTne 0 XUMHUYECKOM
paBHOBecHH. DakTOPBI, BIUSAIOMINE

KoanuecTBo 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
HU3yYCHUS

DJIeKTPOHHBbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcebl

bubmmoreka [JOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

bu6mmorexa [IOK
https://m.edsoo.ru/00adb7e2

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

bu6mmorexa [IOK
https://m.edsoo.ru/00adbe9a

bubmmoreka [JOK
https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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14
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16

17

Ha CKOPOCTb XUMUYECKOW PeaKIun
Y TIOJIO’)KEHUE XUMUYECKOTO
paBHOBECHS

OKUCIIUTEIILHO-
BOCCTAaHOBUTEIIHHBIC PEAKIIHH

Teopus dIEKTPOTUTUYECKON
mucconanui. CUIbHBIE U Cl1a0ble
3JIEKTPOJIATHI

HoHHbIe ypaBHEHMS peakuui

XHUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAaHUH B CBETE IIPEACTABICHUI
00 3JIEKTPOIUTHYECKOM
JIHCCOIUAITAN

XUMHYECKHE CBOMCTBA COJIEH B
CBETE MpeACTaBIeHU 00
3JIEKTPOJIUTAYECKON AUCCOLUALINI

[TonsTre o runponuse conen

O0001IeHNEe U CUCTEMATU3 AL
3HAHUH

[IpakTuueckas pabora Ne 1.
«Penienune 3KkCriepuMeHTaIbHbIX
3a1au»

Konrtponsnas padora Ne2 o treme
«INEKTPOIUTHYECKAS
auccouranysa. XuMUYECKUe
peakuuu B pacTBOPAX»

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adcade

bubmuorexka [JOK
https://m.edsoo.ru/00adcd68

bubmmoreka [JOK
https://m.edsoo.ru/00add448

bubmmoreka [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmorexa [IOK
https://m.edsoo.ru/00addd12

Bbu6nuoreka [JOK
https://m.edsoo.ru/00addbfa

Bbu6nuoreka [JOK
https://m.edsoo.ru/00addec0



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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19

20

21

22

23

24

25

26

OO01as XxapakTepuCTHUKa raJOr€HOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE
XJIopa

Xnoposogopon. ConsiHast KUCIIOTa,

XUMHYECKHUE CBOMCTBA, MOJyYEHHUE,
MIpUMEHEHNE

[IpaxTuyeckas padota Ne 2 o teme
«Ilomydyenue COIAHON KUCIIOTHI,
H3y4YEHHUE €€ CBOMCTBY»

Bbruunciienus mo ypaBHEHUsIM
XUMHUYECKUX PEaKIUii, €CIIi OJIUH
W3 PEareHTOB JIaH B U30BITKE

OO1m1ast XxapakTepUCTHKA 3JIEMEHTOB
VIA-rpymnrbl

AnnoTponHbsle MOIU(UKALIUN CEPBHI.

Haxoxnenue cepsl u €€
COEJIMHEHUH B TIPUPOJIC.
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoiopoi, CTpOCHHUE,
(1)I/IBI/II-IGCKI/IC U XUMHUYCCKUC
CBOICTBa

Oxcunppl cepbl. CepHas KHCIIOTA,
¢busnveckue 1 XUMHYECKHUE
CBOMCTBA, IPUMEHEHHE

XHUMHUUYECKUE PEAKIINH, JIEKAIINE B
OCHOBE IIPOMBIIIEHHOTO CII0co6a
MOJIyYEHUSI CEPHOM KUCIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/00addfe2

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade104

bubmmoreka [JOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade64a

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade802

bubmuorexka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27

28

29

30

31

32

33

34

OKpYKaloIleil cpeasbl
COEITMHEHUSIMU CEPBI

Brluucnenue maccoBoi 1011
BBIXO/Ia MPOJIyKTa peakluu

OO01mas xapakTepucTUKa 3JIEMEHTOB
VA-rpynmnsl. A3oT,
pacnpocTpaHEHUE B IPUPOJIE,
¢busnveckue 1 XUMHYECKHUE
CBOMCTBA

AmMuak, ero pusndeckue u
XMMHUYECKHE CBOMCTBA, MOJTyuYeHHE
U IPUMEHEHUE

[IpakTrueckas padota Ne 3 o Teme
«ITomydyenne ammuaka, u3yueHue
€ro CBOMCTBY»

A3oTHas KuciorTa, e€ pusnueckue u
XUMHUYECKHUE CBOKCTBA

Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHSI B KAU€CTBE MUHEPAIbHBIX
ynoopeHuit. XuMHYECKOe
3arpsI3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMU a30Ta

®ochop. Okcun dpocdopa (V) u
dbocdopHas kucnora, PU3NIECKUe U
XUMHYECKHE CBOMCTBA, MOJYYEHUE

Hcnonb3oBanue pocdaTtos B
Ka4eCTBE MUHEPAJIbHBIX

bubmuorexka [JOK
https://m.edsoo.ru/00adec8a

bubmuorexka [JOK
https://m.edsoo.ru/00adeeab

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adf306

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

yaoOpeHuit. 3arpsi3HeHHE
MIPUPOIHOM cpebl pochaTamu

Yraepon, pacipocTpaHeHUE
TICPOZ, pacCIpOCTPaHCHUC B bubimoreka IIOK

1
npupoze, GPusnIecKue u https://m.edsoo.ru/00adfd9c

XMMHUYECKUE CBOMCTBA

Oxcunpl yriaepona, ux puznyeckue

U XUMHUYECKHE CBOMCTBA.
bubmmoreka [JOK

DKOJIOTrHYeCKUe MpoOIEMBI, 1
JIOTHHCCKHEC HPOOJICMET https://m.edsoo.ru/00adfebe

CBSI3aHHBIE C OKCHJIOM yTJIepoaa
(IV)
bubmuorexka [JOK

VYroapHas KUCIIOTa U €€ COJIH 1
https://m.edsoo.ru/00ae006¢

[IpaxTuyeckas padota Ne 4 o reme

"I[TonyueHue yrieKucioro rasa. | | Bbu6nuoreka [JOK
KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-1OH"
[TepBoHauanbpHBIE MOHATHS 00
OpraHNYeCcKUX BEIIECTBAaX KaK O 1 bubnnorexa [IOK

P https://m.edsoo.ru/00ac054¢e
COCIMHEHUSIX yTJIepoaa
Kpemunii u ero coeguHeHns 1 bubnnorexa [IOK

P https://m.edsoo.ru/00ac080a
[IpakTuyeckas padora Ne 5.
Pemenue skcniepuMeHTanbHbBIX | 1 bubnmnoreka [JOK
3a1a4 0o TeMme «Bakuelmnine https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COEINHEHUS)
KonTponbnas padora Ne3 no teme

. bu6mmoreka [IOK

«Bakuenime HeMeTauIbl U UX 1 1

https://m.edsoo.ru/00aec0el8

COCOAUHCHU A


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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OO6m1as xapakTepucTuKa
XAMUYECKHX DJIEMEHTOB —
METaJIJI0B. MeTainuecKkas CBsI3b U
MeTainyeckasl KpucTauindecKas
pemérka. Pu3nUecKue CBOMCTBA
METAJIJIOB

XUMHU4YeCcKHe CBOMCTBA METAJIJIOB.
DNEKTPOXUMHUECKUMA PsijT
HaMpsHKEHUH METaJIOB

O0m1re crnocoObl MOTyYeHHS
meTtamioB. CriaBel. Berancnenus
10 YPAaBHEHHSIM XUMHUYECKUX
peakuuii, eciiu OJJUH U3 PearcHTOB
COJICPKUT TIPUMECH

ITonsatue o KOppO31UHu MCTAJUIOB

[I{enounbie METAIIBI

Oxcuapl U TUAPOKCHIIBI HATPHS U
KaJIns

IllenouHo3eMeNIbHbIC METAJIIbI —
KaJbIIMA 1 Mardui

Bakueimme coefuHEeHNA KAILINS

O0001IeHrE U CUCTEMATU3ALIUS
3HAHUH

JKEcTKOCTh BOIBI U CIOCOOEI €8
YCTpaHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103¢e

bu6mmorexa [IOK
https://m.edsoo.ru/00ael 156

bu6mmorexa [IOK
https://m.edsoo.ru/00ael 156

bu6mmorexa [IOK
https://m.edsoo.ru/00aec1278

bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

bubmuoreka [JOK
https://m.edsoo.ru/00ael5e8

bubmuoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edso00.ru/00ac1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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[IpakTrueckas pabota Ne 6 o Teme
"YKECTKOCTE BOJBI I METOEI €€
ycTpaHeHus"

AmoMuHuN

AmdoTepHbIe CBOICTBA OKCHIA U
THJIPOKCUIA

Keiezo

OKCI/II[I)I, TUAPOKCUABI U COJIHU
xenesa (II) u sxenesza (I1I)

O000I11IeHNE U CUCTEMATHU3AIUSI
3HAHUHU

[TpakTrueckas padota Ne 7.
Pemenue skcniepuMeHTaIbHBIX
3ajJa4 no teMe «Baxkneiue
METaJUIbI U UX COCTMHECHUS

Brruncnenus no ypaBHeHUAM
XUMUYECKHUX PEaKIIUN, €CITH OJTUH
W3 pEeareHTOB JIaH B M30BITKE WIIH
COJICPKUT IpUMecH. Brruucnenus
MacCOBOM JIOJH BBIXOJa TPOAYKTa
peakuuu

O0001IeHrEe U CUCTEMATU3 AL
3HAHHUH

KonTponbnas pabora Ne4 no teme
«Baxneinme MeTalIbBl U UX
COETMHEHUSD»

bu6mmorexa [IOK
https://m.edsoo.ru/00aeclae8

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

Bbu6nuoreka [JOK
https://m.edsoo.ru/00aelc64

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae1d86

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae35¢6

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3de8

bu6mmorexa [IOK
https://m.edsoo.ru/00ael750



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
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68

BemectBa u maTepuasl B
MTOBCETHEBHOM JKU3HU YE€JIOBEKa
XHUMHUYECKOE 3arpsi3HEHUE
OKpYKaroIEe Cpeabl

Ponpb xumun B pereHnn
JKOJIOTHYECKUX MPoOIeM
PeseprubIil ypok. O6001eHNE U
cucTeMaTu3anus 3HaHUI
PesepBHslil ypok. O6o001IeHHE U
crucTeMaTu3alus 3HaHUI
PezepBHblil ypok. O0o0IEHNE U
CUCTeMAaTHU3alus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

68

bu6mmorexa [IOK
https://m.edsoo.ru/00ae350

bubmuorexka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0d0a

bubmuorexka [JOK
https://m.edsoo.ru/00adb33c

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



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




YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






