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MHNOACHUTEJIBHAA 3ATIMCKA

[IporpaMMa mo XMMHM Ha YpOBHE OCHOBHOrO oOImIero oOpa3oBaHHUS COCTaBlieHa Ha OCHOBE TpPeOOBaHUI K pe3yiabTaTaM OCBOCHHUSI OCHOBHOH
o0pazoBaTebHON MPOrpaMMBl OCHOBHOTO o01Iero oopasoBanus, npeacraBieHHbX B GI'OC OO0, a Taxke Ha ocHOBE (henepanbHO pabodeil mporpaMMbl
BOCITUTAHUS M C YIETOM KOHIEMIIUY MPernojaBaHus y4eOHOro npeaMera « XuMus» B 00pa3oBaTellbHBIX oprann3anusax Poccuiickoit denepannn.

[IporpamMma mo xumuM Aa€T MpeACTaBICHHE O UENSAX, oOlel cTpaTernu OOy4YeHHs, BOCIUTAHHUS M Pa3BUTUSI OOYUAIOMIMXCS CPEACTBAMH y4eOHOro
IIpeAMETa, yCTaHABIUBAET 00s3aTEIbHOE IIPEAMETHOE COJEpAKAHUE, IIPEAYCMAaTPUBAET paclIpeNecHue ero Mo Ki1accaM U CTPYKTYpUpOBaHUE IO pas3jenaM U
TeMaM IPOorpaMMBbl IO XUMHH, ONPEAEsIeT KOTMUEeCTBEHHbIE U KaUeCTBEHHBIE XapaKTEPUCTHKU COJepKaHUs, pEKOMEHyEMYIO TI0C/IeI0BaTEbHOCTh U3 YUeHUS
XAMUU C YY€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBs3€H, JIOTMKM y4eOHOro Tpollecca, BO3PACTHBIX OCOOCHHOCTEH O0YYalOUIMXCSl, ONpEenser
BO3MOXKHOCTH TIpeIMeTa JUIs pean3aliu TpeOOBaHWH K pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelbHOH MporpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, a TaKkKe TPeOOBaHUWH K pe3yibTaTaM OOydeHWsi XMMHH Ha ypOBHE Ieliell M3ydeHHs MpeiMeTa M OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATENHLHON
JEATEeTbHOCTH 00Y4YaIOIIerocs 10 OCBOGHUIO Y4eOHOTO CO/lep KaHusL.

3HaHWEe XMMHUU CITY>)KUT OCHOBOU JUIsi (POPMUPOBAHHS MHPOBO33PEHUS 00YUAIOIIErocs, ero MpeACTaBICHHH 0 MaTePUATEHOM €IMHCTBE MUPA, BaXKH YIO
POJIb UTPArOT POPMUPYEMbIE XUMHEH MPECTABICHUS O B3aMMOTIPEBPAIICHUSIX SHEPTHHA U 00 DBOJIIONUHU BEHISCTB B TPUPOJIE, O MYTSIX PEIIeHHUs rI100aIbHBIX
mpo0iieM YCTOHYHMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOW, IJHEPIETUUECKOMN, ITUIIEBOM U IKOJIOTUIECKON 0€30IMacHOCTH, TPoOIIeM 3/IpaBOOXPaHEHUSI.

N3yueHue xumuu:

CIIOCOOCTBYET pealiu3aiii BO3MOXKHOCTEH JUIsl CAaMOPa3BUTHS U POPMUPOBAHUS KYJIBTYPBI JIMYHOCTH, €€ 00IIel 1 PyHKIIMOHATIBHOH IPaMOTHOCTH;

BHOCHT BKJaJ B (POPMHPOBAHNE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH OOyJarommXcsi, HABBIKOB MX CAMOCTOSATEIBHONH yYEOHOW NesTeTbHOCTH,
HKCTIEPUMEHTAIBHBIX U HCCIIEA0BATEILCKIX YMEHHH, HCOOXOANMBIX KaK B IOBCEIHEBHOM KHU3HH, TaK U B IPO(ECCHOHATIBHON AeSITEbHOCTH;

3HAKOMHT CO CHEHU(HUKOW HAYYHOrO MBIIUICHHUS, 3aKJIaJbIBACT OCHOBBI IIEJTOCTHOTO B3IJISJa HA EIMHCTBO NPHUPOABI M YEIOBEKa, SBISETCA
OTBETCTBEHHBIM 3TAIloM B ()OPMHUPOBAHNH €CTECTBEHHO--HAYYHOW I'PAMOTHOCTH 00yJaIoINXCs;

crocoOcTByeT (OPMUPOBAHHMIO LEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO--HAyYHBIM 3HAHMUAM, K IPUPOAE, K YEIOBEKY, BHOCHUT CBOW BKJIAl B
IKOJIOTUYECKOe 00pa30BaHNE 00YJIATOIINXCS.

JanHble HampaBieHHs B OOyYEHHM XHMHM OOECIIEUMBAIOTCS CIIENM(UKON conep)kaHus y4eOHOro NpenMera, KOTOPBIH SBJSIETCS MEAaroruyecku
aJanTHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAyKU XMMHH Ha ONpeesEHHOM JTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOI'O 00IIEro o0pa3oBaHMsS OPUEHTUPOBAH HA OCBOECHHE OOYUYaIOIIMMUCS CHCTEMBI IIEPBOHAYAIBHBIX MTOHATHH XHUMHHU,
OCHOB HEOPTraHMYECKOH XMMUHU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHSITUH OPraHUYeCKONH XUMHUH.

CrpykTypa conepskaHusl IPOrpaMMBbl M0 XMMUHU C(HOPMUPOBaHAa HA OCHOBE CHCTEMHOro moaxoaa K eé m3ydeHuro. ComepskaHHE CKJIalIbIBaeTCs U3
CHCTEMBI MOHATUH O XMMHYECKOM 3JIEMEHTE M BELIECTBE M CHCTEMbI MOHATHH O XUMHUYECKOH peakunu. O0e 3TH CHCTEMbl CTPYKTYPHO OPraHM30BaHbI I10
MPUHLMITY [T0CIEJ0BATEILHOTO Pa3BUTHS 3HAHUH Ha OCHOBE TEOPETUYECKUX MPEACTABICHUI Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona Jl. 1. MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMHH;

— Y4EHHsI O CTPOCHUH aTOMa M XMMHYECKOH CBSI3H;



— IpeacTaBIeHUH 00 AIIEKTPOTUTUIECKON JUCCOLMAIIMN BEIECTB B pacTBOpax.

TeopeTnueckre 3HaHUST PacCCMATPUBAIOTCSI HA OCHOBE SMIMPHYECKH MOTYUYEHHBIX U OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEA0BATEIBEHO OT OJHOTO
YPOBHSL K JIPYTOMY, BBIOJHSA (PYHKIMH OOBSACHEHUS W MPOTHO3MPOBAHMS CBOMCTB, CTPOSHHS M BO3MOXKHOCTEH NMPaKTHUECKOTO MPUMEHEHHS W I1OJYYCHUS
M3y4aeMbIX BEIECTB.

OcBoeHre POrpaMMBl 10 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHHIO MPEACTABICHUS O XUMUYECKOH COCTaBISIONICH HAYyYHOW KapTHHBI MUpa B JIOTHKE €€
CHUCTEMHOW MPHUPObI, IIEHHOCTHOTO OTHOIIEHN K HAy4HOMY 3HaHHMIO M METOJaM I03HaHUs B Hayke. V3yuyeHne XMMHUM IPOUCXOJUT C MPHUBJICUEHU €M 3HaHUN
13 paHee U3y4eHHBIX Y4eOHBIX npeaMeToB: «OKkpyxaromuid Mup», «buosorus. 5—7 kinaceb» u «Pusuka. 7 Kiaacey.

[lpu u3yvyeHNH XMMUH TPOUCXOOUT (POPMUPOBAHUE 3HAHUH OCHOB XMMHYECKONH HAayKH Kak O0JacTH COBPEMEHHOTO e€CTECTBO3HAHUS, MPaKTHUECKO
JeATeIbHOCTH YellOBeKa W KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyNIbTYpHI. 3ajada y4eOHOro MpeiMera COCTOMT B (POPMUPOBAHUU CHCTEMBI XUMHUYECKUX
3HaHUI — BaXHEHIIMX (PaKTOB, MOHSATHIA, 3aKOHOB M TECOPETHUYECKUX MOJOKEHUH, JOCTYITHBIX 0000IIEHHI MHUPOBO33PEHUYECKOTO XapaKTepa, s3bIka HAyKU, B
NpHOOIIEHNH K HAYYHBIM METOJIaM MO3HAHUS MIPH M3yYEHUH BEIIECTB M XMMHUYECKHX PEaKluii, B JOPMUPOBAHUU U PA3BUTHH [TO3HABATEILHBIX YMEHUH U UX
MPUMEHEHNH B Y4eOHO-TIO3HABATENBHONH M Yy4eOHO-HCCIIEIOBATENbCKOW JIESITENbHOCTH, OCBOSHHHM MpPAaBWJI 0€30MacHOr0 OOpalieHHs C BelleCTBaMH B
MOBCEIHEBHOM KU3HH.

[Ipu u3ydyeHrnn XMMHUM Ha YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHus Ba)KHOE 3HAUEHHE TPHOOPENN TaKue IeH, Kak:

— (opMHpOBaHHE MHTEIEKTYaJbHO PAa3BUTON JUYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYTHHYECTBY, CAMOCTOSATEIFHOMY MPUHATHIO pelIeHH,
CIIOCOOHO# aJIaNITHPOBATHLCS K OBICTPO MEHSIIOIIUMCS YCIIOBHSIM KH3HU;

— HamnpaBJICHHOCTh OOYYEHHsI Ha CHUCTEMAaTHYeCKoe NPHOOIIeHHe OO0yJarolMXcsi K CaMOCTOATENBHOW TO3HABATENBHOW JIESTEIbHOCTH, HAYYHBIM
MeToaM MO3HaHUs, (POPMHUPYIOINM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUH;

— obecrieueHre YCIOBHM, CIHOCOOCTBYIOIHMX IPUOOPETEHHIO OOYYAIONTUMUCS OIBITAa Pa3HOOOPa3HOW ACATEILHOCTH, IMO3HAHUS M CaMOIIO3HAHWS,
KJIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIINM ), UMEIOLINX YHUBEPCAIbHOE 3HAUEHHUE IS pa3IMUHBIX BUAOB JESITEIbHOCTY;

— ¢opmupoBaHue 00med (QYHKINOHAIPHOM M €CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH, B TOM YHCIE YMEHUIl OOBSCHATH M OLCHUBATH SIBICHHSA
OKPYXXAIOIEro MUpa, UCHONb3Ysl 3HAHUSA WM OIBIT, MOMYUYCHHBIC NPH H3YYECHUHM XUMHH, IPUMEHATh WX IIPU PELICHHH NPoOJieM B MOBCEAHEBHOH KU3HU U
TPYIOBOH IEATEIBHOCTH;

— (opmupoBanre y oOydaromuxcsi T'yMaHHUCTHYECKMX OTHOLIECHWH, MOHMMAHMs LEHHOCTH XHMUYECKMX 3HAaHMH Ul BBIPAOOTKH SKOJOTMUYECKH
1e/1ecO00Pa3HOro OBEAEHHS B OBITY M TPYZAOBOM NEATEIBHOCTH B LIENIAX COXPAHEHUS CBOETO 30POBbS M OKPY’KaloIleil IPUPOJHON Cpeasbl;

— pa3BUTHE MOTHMBALMU K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIMTAHHIO Ha OCHOBE YCBOEHHs OOILEYENIOBEUECKHX LEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO HIIS M HANIPAaBICHHOCTH JAJIbHEUIIIEr0 00yYEHHSI.

OO1iee 9rciIo 4acoB, OTBENEHHBIX I H3YUEHUST XUMIH Ha YPOBHE OCHOBHOT'O 001Iero oopa3oBaHus, cocraBisier 136 qacoB: B 8 kinacce — 68 gacos (2
gaca B Hellewro), B 9 kimacce — 68 acoB (2 yaca B HENEINIO).



COJAEPKXAHUE OBYYEHUSA
8 KJIACC
I[lepBoHayabHBIEe XMMHYECKHE TIOHATHS

[Ipenmer xumun. Ponb XMMUU B )KM3HU 4YelloBeKa. XMMUS B cucTeMe Hayk. Terna u BemectBa. du3nyeckre CBOMCTBA BEIIECTB. ATpEraTHoe COCTOSHHE
BeriectB. [lonaTne o MeTomax nmo3HaHusa B XuMuu. YncTeie BemecTBa U cMecH. CriocoOb! pa3aeneHrs CMeceu.

ATOMBI U MOJIEKYJTBI. XMMHUECKUE 371eMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOoCTHIE U CIIOJKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumndeckas ¢opmyia. BaneHTHOCTP aTOMOB XHWMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSTHCTBAa cocTaBa BemiecTB. OTHOcHTENbHAs aTOMHas Macca.
OTtHOCHUTENBHAS MOJIEKYISIpHAs Macca. MaccoBas A0JII XMMHYECKOT'0 DJIEMEHTa B COSTMHEHN.

KommuectBo BemecTBa. Monb. MomsipHas macca. B3anMocCBs3b KOJIMYECTBA, MACChl M YMCIa CTPYKTYPHBIX €IWHHUII BemecTBa. Pacuérel mo ¢popmynam
XUMHNYECKUX COC}II/IHGHI/IfI.

dusnyeckne W XMMHYECKHE SBJICHUS. XHUMHYecKas pCakuusa Hu eé NIpHU3HAKHA. 3akoH COXpaHCHHUA MacCChbl BECIICCTB. XuMuJeckue YpaBHCHUA.
Kaccudukarys XuMIIeCKUX peakiuii (CoeaqmHEHNs, Pa3IoKeHHS, 3aMEIICHHsI, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH IOCYJOH, MpaBHIaMH paboThl B Ja0OpaTOpUH M HpHEMaMu OOpalleHus ¢ Ja0OpaTOpHBIM 00OpYJOBaHHEM, M3YUCHUE U
onucaHue (PU3MYECKUX CBOMCTB 0Opa3OB HEOPTaHMYECKMX BEIIECTB, HaOMOAeHHE (H3MYecCKNX (TUIaBICHHE BOCKA, TAasHHE JIbJa, PacTHpaHUE caxapa B
CTYIIKE, KMIIEHHE U KOHJEHCALVs BOABI) U XMMHYECKUX (TOpEHUE CBEYM, NMPOKAIMBAHHE MEJHOH IPOBOJIOKH, B3aMMOJICHCTBHE MENa C KHUCIOTOH) sIBIEHUI,
HaOII0CHUE M ONMCAHUE IPU3HAKOB NPOTEKAHMS XUMHYECKMX PEaKIui (paszioKeHHe caxapa, B3aUMOAEHCTBHE CEPHOH KHCIOTBHI C XJIOPHIOM Oapwus,
pasnoxenne ruapokcuna memu (ll) mpm HarpeBanwm, B3amMoneicTBHe kene3a ¢ pactBopoM comu memu (Il), m3ydeHme crmocoOOB pazieneHusi cMecei: c
[IOMOLIbI0 MarHuTa, (GUIbTPOBaHME, BBIIAPHBAHWE, AMCTHIULALMS, XpoMarorpadus, NPOBEIEHHWE OYUCTKM IOBAapPEHHOM COJM, HAOIIONEHHE M ONMCaHHUE
PE3yIbTaTOB MPOBEIECHUS OIBITA, MITIOCTPUPYIOIIEr0 3aKOH COXPAaHEHUS MacChl, CO31aHUE MOJIeTIeH MOJIEKYI (IapOCTEPKHEBBIX).

BaskHeiilmue npeacraBuTe/ i HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech rasoB. CocraB Bozayxa. Kucnopon — snemeHT u npocroe BemecTBo. HaxoxaeHue kuciopona B Ipupoae, GU3HIeckue U XUMHUUECKHEe
cBoiictBa (peakumu ropeHus). Oxcuppl. llpumenenne kucnopoma. CrocoOBI MONydeHHS KHCIOPOAa B JIA0OPAaTOpUU W TPOMBIIUIEHHOCTH. KpyroBopor
Kucnopona B mpupozae. O30H — aJIOTpOnHast MOAU(UKALUSI KUCIOPOA.

TennoBoit 3 PeKkT XUMHUECKOH peaKkLnu, TEPMOXUMHUUECKHE yPaBHEHUS, SK30- U SHAOTEPMUYECKUE peakUuu. TOIUIMBO: Yyronb U METaH. 3arps3HeHue
BO3/1yXa, YCUJIEHUE TAPHUKOBOr0 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bomopon — anmemeHT M mpoctoe BemecTBo. HaxokmeHuwe Bomopoga B MpHpoAE, (DU3MYECKHME M XHMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyenust. Kucnotsl u conu.

MomnsipHblii 00BEM Ta30B. PacyéTsl M0 XUMHUECKUM YpaBHEHUSIM.

®dusnyeckue cBorcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HachlllleHHBIE M HEHACHILLIEHHBIE PAacTBOPbL. PacTBOpUMOCTH BEUIECTB B BOJIE.
MaccoBas mons BellecTBa B pacTBope. XUMHUYECKHe cBoWcTBa Bojbl. OcHOBaHUA. Ponb pacTBOpoB B IpHUpoje M B KU3HU yenoBeka. KpyroBopoT Bojbl B
npupojie. 3arpsA3HeHue NpUPoaHbIX BoJ. OXpaHa M 04HUCTKA MPUPOIHBIX BOJ.

Knaccudukanms Heopranmueckux coemmHenuid. Oxcuupl. Knaccupukanus okcHIOB: colieoOpasyromie (OCHOBHBIE, KHCIOTHBIE, aMm(oTepHbIe) |
HecosieoOpasytomme. Homenkiatypa okcuioB. duznueckue U XMMHYECKUE CBOMCTBA OKCUIOB. [ToyueHre OKCHIIOB.

OcHoBanus. Kiaccudukaimsi ocHOBaHMIA: IIENTOYM M HEpacTBOPHMbIC OCHOBaHUs. HoMmeHkiaTypa ocHoBaHmii. Dusnyeckne U XMMUYECKHE CBOWCTBA
ocHoBaHuil. [TonyueHre oCHOBaHUM.

Kucnorsl. Kitaccudukanus xucnor. Homenknarypa kucior. @usnueckue 1 XUMHYECKUE CBONUCTBA KUCIOT. Psn aktnBHOCTH MetaiuioB H. H. Bekeroga.
[Tosy4yenue Kucnor.

Comu. Homenkmnatypa comneil. @u3nyeckue 1 XUMHIECKHE CBOMCTBA coneil. [lomyuenue comeii.

I'enerndeckas cBA3b MEXIY KTacCaMU HEOPTAHUYECKUX COSTUHEHHH.

Xumuueckuii IKcnepumenm:.

Ka4eCTBEHHOE OIpeJIelIeHIE COJIEPKaHMs KACIOPOa B BO3/yXe, MOIyUYeHHE, COOUpaHNe, pAcliO3HABAHUE M U3yYEHHUE CBOMCTB KHCIOpO/Ia, HaOlro/IeHne
B3aMMOJICHCTBHSI BEIIECTB C KHCIOPOJJIOM U YCIIOBHSI BOSHUKHOBEHUS M MTPEKPAICHUs TOpeHHs (II0kKapa), O3HAKOMIJICHHE ¢ 00pa3iiaMi OKCHJIOB U OITUCAHUE HX
CBOICTB, MOIYYCHHNE, COOMpPaHUE, paclio3HABaHWE M M3ydEeHHE CBOWCTB Bojopoaa (TOpeHwme), B3amMojeicTBHe Bogopoaa ¢ okcuaoM meau (I1) (Bo3smokHO
WCIIONB30BaHME BUAEOMATEPHUAIIOB), HAOIOIEHEe 00pa3IloB BEMIECTB KOJTUIECTBOM | MOJIb, FICCIeIOBaHIE OCOOEHHOCTEH PacTBOPEHUS BEIIECTB C Pa3TUIHON
PacTBOPUMOCTBIO, PUTOTOBJIEHNE PACTBOPOB C OMPEIEIEHHON MAcCCOBOM IO pacTBOPEHHOTO BEIIECTBA, B3aWMOJIEHCTBHE BOMIBI C METaJUIaMU (HATPUEM H
KaJpIeM) (BO3MOXKHO HCIIONIb30BaHNE BUEOMATEPHAIIOB), CCIIEIOBaHNE 00pa3IlOB HEOPTAHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIO/ICHHE H3MEHEHH 5
OKpAacCK{ WHIMKATOPOB B PACTBOpax KUCIOT W IIeJOYel, n3ydeHue B3anmoseicteust okcuaa mean (l1) ¢ pactBopom cepHON KHCIOTBI, KACIOT C METaJJIaMH,
peakumii HeMTpaau3aluu, MOJyYeHUEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OAHOIO0 METajula APYTUM M3 PacTBOpa COJIM, PELIECHUE HKCIEPUM EHTAIbHBIX
3a1a4 o TeMe «BakHelllre Ki1acchl HEOPraHUYECKUX COSAUHEHUI.

Ilepuoguyecknii 3akon u Ilepumoamueckass cucrema xummuuyeckux 3jaemMeHTOB JI. M. MenaeneeBa. Ctpoenue aromMoB. XHMHYECKAs CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIE PeAKINH

[lepBbie MOMBITKN KIACCU(PUKAIUN XUMAYECKUX dJeMeHTOB. [loHATHE O TpyIIax CXOAHBIX 3JeMEHTOB (IIETOYHBIE M IIEITO0YHO3EMENTbHBIE METAILIHI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIeMEHTHI, KOTOphle 00pa3yroT aM(poTepHbIe OKCHIIBI U THIPOKCHUIBI.



[epnoanuecknii 3akoH. Ileprommueckasi cucrema xumuueckux sneMeHToB J[. M. MenneneeBa. KoporkomepuonHas u JmuHHONEpUOgHAst (Gopmbl
ITepuognueckoii cucreMbl xuMuueckux aneMenToB . M. MenaeneeBa. Ileproasl u rpynnel. @U3nyecKkuid CMbICT TOPAIKOBOTO HOMEPA, HOMEPOB NEpUOa U
CPYIIBI 3JIEMEHTA.

Crtpoenune atromoB. CocTtaB aTOMHBIX sijep. M3orombl. DnekrpoHbl. CTpoeHHE 3JCKTPOHHBIX 000JI0UEK aTOMOB MEpPBhIX 20 XMMHUYECKHX DJICMEHTOB
ITepuonuueckoit cucrems! 1. 1. MenaeneeBa. XapakTepuCTUKa XMMUYECKOIO AJIEMEHTA I10 €ro nonoxkeHuro B [lepuonnueckoit cucreme /1. . MeH neneesa.

3aKOHOMEPHOCTH M3MEHEHUS paJlyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAIUTMUECKUX U HEMETAJUINYECKUX CBOMCTB MO TPYIIIaM U MEePHOAa M.

3naudenue [leprnoanueckoro 3akoHa u Ileproanyeckoi cuCTEMBl XUMHUECKUX 3JIEMEHTOB JUIS pa3BUTHS HAyKu U npakTuku. J{. . MenaeneeB — yuéHbiit
Y TpakJIaHUH.

Xumundeckas cBa3b. KoBajeHTHas (TMOMspHAs U HEMONAPHAs) CBI3b. DJIEKTPOOTPHUIIATENHHOCTh XUMHUUECKUX 31eMeHTOB. VIOHHAas CBS3b.

Crenenp okucnenus. OKUCIATENbHO--BOCCTAHOBUTENbHBIE peakiiuu. [Iporieccsl okucaennst u BoccTaHOBIEeHUS. OKUCIUTENN H BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:.

M3ydeHne oO0pasIoB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aMMOJIEHCTBIE THAPOKCHA IMHKA C PACTBOPAMHU KHUCJIOT M IIENOYel, IPOBEIEHNE OMBITOB,
WJUTIOCTPHUPYIONINX MTPUMEPBI OKHCIUTENTFHO-BOCCTAHOBUTEIBHBIX PEaKIuil (rOpeHne, peakiuy pa3aoKeHNs, COSMHEHU).

Mesxcnpeomemnole cea3u

Peanuzanus mMexnpenMeTHBIX CBsS3€d NPU U3y4EHUH XMMHUHU B 8 KJlacce OCYIIECTBIISIETCS Yepe3 MCIIONb30BaHUE KaK OOLIMX €CTECTBEHHO--HAYUHBIX
MIOHATHMN, TaK W MMOHATHH, SBJIAIOIUXCA CUCTEMHBIMU IS OTAEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOI O [IUKJIA.

OOmye ecTeCTBEHHO--HAy4YHbIe MOHITHS: HAyIHBIH (DakT, TMIOTE3a, TEOpHs, 3aKOH, aHAJIN3, CHHTE3, KJIACCH(UKAIMS, NEPUOIUIHOCTD, HAOIIOICHHE,
9KCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHHUE, MOJIEIIb, SIBIICHHE.

®dusuka: MaTepusi, aToOM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIINJ, U30TOMBl, paAHOaKTUBHOCTb, MOJIEKYJA, MNEKTPUUECKUN 3apsj, BEIIECTBO, TEINO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, I'a3, GU3NUECKHE BETMYNHBI, EANHHUIIBI H3MEPEHHsI, KOCMOC, TIaHETHI, 3831161, ComHIIE.

buonorus: porocunrtes, nprxanue, bmocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEPaIbI, TOPHBIE IIOPOJIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOIIJIMBO, BOAHBIE PECYPCHI.



9 KJIACC

BemiecTBo U xXuMHueckasi peakums

ITepuommueckuii 3akoH. [lepuogmueckas cucrema xumudeckux diaemeHToB Jl. M. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHU
CBOWCTB XMMHUYECKUX 3JIEMEHTOB IMEPBBIX TPEX MEPHUOAOB, KaHs, KaJIbIUSI U UX COSTUHEHHUI B COOTBETCTBHH C IMOJIOKEHHEM 3J1eMeHTOB B llepmoanueckoii
CHCTEeME M CTPOEHHEM HX aTOMOB.

Ctpoenue BeniecTBa: BUIbI XUMHUECKON CBS3U. THITBI KPUCTAIITMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKH
M BHJIa XUMHYECKOM CBSI3U.

Knaccudukarms n HOMEHKIIaTypa HEOPTaHUYECKUX BEUIECTB. XMMHUECKHE CBOIMCTBA BEIIECTB, OTHOCALINXCA K PA3NUYHBIM KJIaccaM HEOPTaHWYECKHUX
COEIMHEHNH, TeHEeTHYeCcKasl CBSI3b HEOPTaHUYECKUX BEIECTB.

Knaccudukarms XuMU4ecKuX peaxiiil Mo pa3aiudHbIM IPU3HAKaM (IO YUCITy U COCTABY YYaCTBYIOMIMX B PEAKLIMH BEIIECTB, 11O TEIUIOBOMY 3 eKTy, 1o
W3MEHEHHUIO CTEMeHEH OKUCIEHUS XWUMHUYECKHX OJIIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO KaTajau3aTopa). OK30- M OJHJOTEPMHUYECKHE pPEaKIIWH,
TEPMOXUMUYECKNE YPABHEHHUSL.

[lonsartre o ckopocTn xuMH4ecKoi peakun. [loraTre 00 00paTHMBIX U HEOOPATHUMBIX XHMHUYECKHX peaknusx. [ [OHATHEe 0 TOMOTeHHBIX U TeTepOreHHBIX
peakuusx. Ilonarue o katanusze. IloHsATHE 0 XUMUYECKOM paBHOBECUU. DAKTOPBI, BIMSIOIMIME HA CKOPOCTh XMMHUYECKON PEAKIIUHU U MOJI0XKEHUE X UMUYECKOT O
paBHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMK, OJJIEKTPOHHBI OalaHC OKUCIWTENbHO-BOCCTAHOBHUTENBbHON peakuun. CocTaBiieHHE ypaBHEHHH
OKHCITUTENFHO--BOCCTAHOBUTEIIBHBIX PEAKIIMH C UCIIONb30BAaHNEM METO/a dIIEKTPOHHOT 0 OaaHca.

Teopust HNEKTPOIUTHYECKON AUCCONMHUANNU. DIEKTPOIUTH U HEIIEKTPONHuThl. KaTHOHBI, aHMOHBI. MeXaHN3M TUCCOIMAINH BEIIECTB C Pa3IUIHBIMHU
BHJIAMH XUMHUYECKOH cBs3H. Cternenp nuccoruanun. CHiabHbIC U c1a0ble SIeKTPOIHTHI.

Peakunu norHOTO OOMEHa. Y CIIOBHS MPOTEKAHUS PEaKIMii HOHHOTO 0OOMEHa, TTOJTHbIE M COKpaIIEHHBIE MOHHBIE YpaBHEHHUS peakiuii. CBOWCTBA KHCIIOT,
OCHOBaHUI U COJIel B CBETE MPENCTaBICHU 00 DIEKTPONMTHIECKOM auccornaiui. KauecTBeHHbIe peakini Ha HOHBL. [loHATHE O THAPONTH3E C OJeH.

Xumuueckuii IKcnepumenm:.

O3HAKOMJICHHE C MOJICIISIMUA KPHUCTAJUIMYECKUX PENIETOK HEOPTaHMYECKNX BEIIEeCTB — METAJUIOB M HEMETaJUIoB (rpadurta U aiMasa), CIIOKHBIX BEIIECTB
(x7opuma HaTpHs), UCCIEAOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEAKIIMU OT BO3JEUCTBHUS Pa3NYHBIX (PaKTOPOB, HCCIEIOBAHHUE SIIEKTP OMPOBOAHOCTH
PacTBOpPOB BEIECTB, MpoOIlecca AUCCOLUAIMU KHCJIOT, IIelodel W coledl (BO3MOXKHO WCIIONB30BAHWE BHUACO MAaTEpHANIOB), TPOBENCHHE OIBITOB,
WUTIOCTPUPYIOIUX TMPU3HAKA TPOTEKaHWs] peakiuii HOHHOro oOMeHa (oOpa3oBaHWE oOcajKa, BBIIENEHHE Tra3a, o0pa30BaHHWE BOJIBI), OIBITOB,
WJUTIOCTPUPYIOIUX TPUMEPHI OKHACIHTEIHHO-BOCCTAHOBUTEBHBIX PEAKINI (TOPEHNEe, PEaKIK Pa3lIOKEHHs, COSNUHEHVsI), pPaCIlO3HABaHHUE HEOPTaHMIECKUX
BELIECTB C MOMOIIbIO KAUECTBEHHBIX PEAKLUIA HA UOHBI, PELICHUE SKCIEPUMEHTAIIbHBIX 3a/1a4.



Hemertanbl 1 MX coeUHEHHS

O6mmas xapakrepucTuka rajnoreHoB. OcoOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE CTeleHH OKucieHus. CTpoeHne u (u3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIoreHoB. XMMHMYECKHE CBOMCTBA Ha IMpHUMepe XJopa (B3aUMOAEHCTBHE C MeTaUlaMM, HEMETaJUlaMH, Hiero4aMu). XjiopoBojgopon. ComsHas
KHUCJIOTa, XUMHUYECKHE CBOMICTBA, IOJIy4YEHHUE, NpUMEHeHHe. JleWcTBUE XJIOpa MU XJIOPOBOJOPOAA HA OPraHM3M 4YENOBEKa. BakHellume XJIOopuipl U HUX
HaXOXKIEHHE B IPUPOJIE.

Obmas xapakrepuctrka dmeMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHble crermeHu okuciieHus. CtpoeHue u Qusznyeckue
CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJa M CePbl. AJUIOTPOIHbIE MOAN(DUKAIIUA KUCIOpOoJa U cepbl. XUMHYECKHe cBoicTBa cepbl. CepoBOIOpO/, CTPOCHNE,
¢dusnveckre 1 XuMUIeckre cBoricTBa. OKCHJIBI Cephl KaK MPEACTABUTENN KUCIOTHBIX OKCHI0B. CepHast Kuciiora, pu3nyeckue u XUMUYECKHE CB olcTBa (00Imue
KaK MpeJCcTaBUTENsl KJlacca KHCJIOT U crenuduieckne). XUMHUUECKHE PEaKIny, JISKAIIMe B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOMYYeHUs! CEPHON KHCIIOTHI.
[Ipumenenue cepHoil KuCIOTH. CONM CEPHOM KHCIOTHI, KadeCTBEHHAs peakius Ha cynbdaT-uoH. HaxoxaeHwe cepbl M €€ COCMWHEHWUN B TIPUPOIC.
XUMHIUECKOE 3arps3HEHIE OKPYKAIOIIEH CpeIbl COSTUHEHUSIMU cephbl (KUCIIOTHBIE JIOXK]IN, 3arpsI3HEHUE BO3/IyXa W BOJIIOEMOB), CITOCOOBI €T0 MPE0TBPAIICHHS.

OO6mass xapaktepuctuka syeMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE CTENEHW OKHCIEHHS. A30T, paclpocTpaHEHHE B
npupoze, pusnueckue u XuMHYeckue cBoiictsa. Kpyrosopor azora B mpupojie. AMMHUAK, ero GU3NYECKHe U XUMHUYECKHE CBOMCTBA, TIONYUYEHHE U IPHUMEHEHHE.
Conu aMMOHUSI, WX (QU3MYECKHE W XUMHUYECKUE CBOWCTBA, NMprMeHeHue. KadecTBeHHas peakius Ha MOHbI aMMOHHMS. A30THasi KHCIOTa, e€ TONy4eHue,
(m3uyecKkre 1 XUMHUYECKHE CBOMCTBA (00IIMe KaK MpeCcTaBUTENs Kilacca KUCIOT U crenuduyeckue). Vcrnons3oBaHe HUTPATOB U COJIe aMMOHHMSI B Ka4eCTBE
MUHEpaIbHBIX yI00peHHuid. XHMHUYeCKoe 3arps3HEHHE OKPYKalolled Cpelbl COCAMHEHHSIMHU a30Ta (KHCIOTHBIC JIOXKIM, 3arps3HEHHE BO3/yXa, MOYBHI H
BomoémoB). docdop, amnorponubie Moaudukanuu dhochopa, usndeckue u xummuueckue cporicrsa. Okcun dpochopa (V) u hochopHas kuciora, GpusruecKue
Y XHMHAYeCKHe CBOWCTBA, omy4eHue. Mcmonp3oBanue GoctaToB B KaueCTBe MUHEPATHHBIX YIOOPEHUH.

Obmas xapakrepuctuka 37MeMeHTOB |VA-rpynmel. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEePHBIE CTEIEHW OKUCICHWSA. YTIEepOHA, aJIOTPOIHBIE
Monu(UKaIuy, paclpoCcTpaHEeHHE B MPUPOE, (hHU3MUECcKre U XUMHYeCKrue cBorcTBa. Axcop6rmusa. KpyroBopor yriepona B mpupoxe. OKCHABI yriiepoaa, ux
(m3uUecKkre M XMMHYECKHE CBOWCTBA, NIEHCTBHE Ha >KUBBIE OPTaHW3MBI, NMOJYYEHHE W TpPUMEHEHHE. DKOJOTHYECKHE IMPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), runoresa rio6amsHOrO MOTEIUIEHUS KIIMMAaTa, TapHUKOBEIN 3¢ dekT. YrompHas KUCIOTa U €€ cond, MX (U3NYeCKre U XUMHIECKHE CBOICTBA,
monydeHrie W npuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-WOHEL. lcmonmp3oBaHME KapOOHATOB B OBITY, MEAWIIMHE, TIPOMBIIUIEHHOCTH M CEThCKOM
XO03s1ACTBE.

[lepBoHavanpHBIC MTOHATHS 00 OPTaHUYECKUX BEHIECTBAX KakK O COSNMHEHMIX yriiepoda (MeTaH, 3TaH, STHIIEH, alleTUJIeH, ITaHOI, TJIHIEPHH, YKCyCHas
kucnora). lIpupomHbIe HMCTOYHWKK YTIIEBOAOPOAOB (yroib, MPUPOAHBIN Ta3, HEPTh), MPOAYKTHI HX IMepepaboTku (OSH3WH), WX pOIb B OBITy H
MPOMBITIUTEHHOCTH. [lOHATHE O OMOJOrMYecKH Ba)KHBIX BEIIECTBAxX: XKUpax, OelKax, yriaeBoJax — M WX POJM B KHU3HHM YeloBeKa. MaTepuambHOE €IMHCTBO
OpPTaHWYECKHX ¥ HEOPTaHMYECKUX COCTUHEHUN.



Kpemuuii, ero pusnyeckne 1 XMUMHUYECKHE CBOMCTBA, MOTy4YeHHE 1 puMeHenne. CoequHeHus] KpeMHUs B rpupoae. O0mue npeacraBieHus: 00 OKCHIe
kpemuus (IV) u kpemuueBoll kucinore. CHUIIMKATHI, UX WCIOIB30BaHUE B OBITY, B MPOMBIILICHHOCTH. BaskHellne CTpOUTENbHbIE MaTepHalibl: KepaMHKa,
CTEKJIO, IIEMEHT, OCTOH, Kele300eToH. [IpobaemMbl 6e301MacHOro NCIOIb30BAHMSI CTPOUTEIBHBIX MATEPHUAJIOB B TIOBCCAHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm.

M3y4eHHE 00pa3llOB HEOPTaHUYECKHX BEIICCTB, CBOMCTB COJISHOW KHCJIOTHI, MPOBEICHHWE KAYSCTBEHHBIX PEAKIMi Ha XJIOPU-MOHBI U HAOJIOJCHUC
MPHU3HAKOB MX TPOTEKAHHS, OIBITHL, OTpa)karole (Qu3ndeckue W XUMHUYECKME CBOMCTBAa TallOTCHOB M WX COCJMHEHHH (BO3MOXKHO HCIIOJIB30BaHHE
BHJICOMATEPHAIIOB), O3HAKOMJICHHE ¢ 00pa3laMu XJIOPHIOB (TaJIOreHH I0B), 03HAKOMIICHHE C 00pa3IaMH Cephl U €€ COCMHEHUSIMH (BO3MOXKHO MCIIOJIb30BaHHE
BHJICOMATEpHAIIOB), HaOMIO/IeHNe TMpolecca OOYIIMBAHUS caxapa IOJ JCHCTBHEM KOHIEHTPHUPOBAHHOW CEPHOHM KHCIIOTHI, M3YYeHHE XUMHUYECKHX CBOMCTB
pa30aBlIeHHONW CEpHOM KHUCIOTHI, MPOBEJCHUE KAavYeCTBEHHOW peaKknMHW Ha cyiab(paT-HOH W HaOMIoJieHWe MpHu3HaKa e€ TPOTEKaHUs, O3HAKOMIICHHE C
(U3NYEeCKMH CBOWCTBaMH a30Ta, pocdopa u UX CoeNUHEHUH (BO3MOXKHO HCIIONB30BaHKE BUICOMATEPHAIIOB), 00pa3liaMu a30THBIX U (hoc(HOPHBIX yI00peHHI,
nojy4eHue, coOupanue, pacrio3HaBaHue M U3y4YeHHE CBOMCTB aMMHaKa, IPOBEICHUE KAYeCTBEHHBIX Peakiiil Ha MOH aMMOHHUsS U (ocdar-uoH W u3ydeHue
MIPU3HAKOB MX MPOTEKaHMS, B3aMMOACHCTBHE KOHIIEHTPHPOBAHHON a30THOW KHUCIOTHI C MEbI0 (BOSMOXXHO HCIIONB30BAHHE BHJIEOMATEPHANIOB), M3yUCHHE
MoJIeTiel KPUCTaIITMYECKIX PEeIETOK anmasa, rpaduTa, QyiiepeHa, 03HaAKOMIICHHE C TIPOIECCOM aJICOPOITMH PACTBOPEHHBIX BENIECTB AKTUBHPOBAHHBIM YTIIEM
M YCTPOWCTBOM IPOTHBOrasa, MolydeHHe, COOMpaHue, paclio3HaBaHUE M W3YYEHHE CBOMCTB YIJIEKHCIIOrO Ta3a, IPOBENeHHE KadeCTBEHHBIX pPeaKIuid Ha
KapOOHaT W CHJIMKAT-MOHBI W W3yYeHHEe TPU3HAKOB WX IMPOTEKaHWsS, O3HAKOMJICHHE C TPOAYKIHEH CHUJIMKATHOW MPOMBIIUIEHHOCTH, pEelIeHHE
JKCIIEpUMEHTANIBHBIX 33]1a4 110 TeMe «BakHeimre HeMeTamTbl 1 UX COSAUHEHUSD).

MeTaJJibl U X COeTMHEHHS

OO0mras xapaKTepruCTHKa XUMHUYECKHUX AJIIEMEHTOB — METAJUIOB HAa OCHOBAaHUH WX MoNokeHud B [lepronundeckoii cucreme XxuMudeckux anemMeHTos 1. U.
MenneneeBa u cTpoeHHs: aToMoB. CTpoeHHE MeTayioB. MerayummdecKkasl CBSI3p M METaJUITMYecKas KPUCTAJUIMYECKas pemréTka. DIeKTPOXHUMHYECKHA Psij
HampspkeHni MeraiutoB. GU3NYecKne U XUMUIecKrne cBoicTBa MeTaiioB. OO0mme crocoOb! moydeHusl MeTayioB. [[oHsITHEe 0 KOPPO3UH METaIIIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI WX OT Koppo3nud. CIaBsl (CTajib, YyT'yH, JIOPATIOMHHNHN, OpOH3a) U UX MIPAMEHEHHE B OBITY W TPOMBIIIUIEHHOCTH.

Illenounbie Meramibl: nonoxeHue B Ilepuommyeckoil cucreme Xxumuueckux 3ieMeHToB [[. M. MeHneneeBa, CTpO€HUME HX ATOMOB, HAaXOXICHHE B
npupozne. Orznueckue M XMMUYECKHE CBOICTBA (Ha IpuMepe HaTpus U Kanus). OKCHABI M TUAPOKCHUIBI HATPHUS U Kanus. [IprMeHenre melo9HbIX METalIoB U
UX COCOUHEHUI.

[lenouHo3eMenbHbIE METAJIBI MATHUN U KajdbLMil: nonoxeHue B Ilepuoanueckoit cucreme xumudeckux aneMeHToB . M. MenzaeneeBa, cTpoeHUE UX
aTOMOB, HaxoXJeHne B mpupoze. dOuszndueckre M XMMAYECKHE CBOMCTBA MarHWs M KanblIua. BakHeWine coeMHEHUs Kalblus (OKCHI, THIPOKCHUI, COIHN).
JKéctrocTh BOMBI U CLTOCOOBI €€ yCTpaHEHUSI.

AmromuawmiA: Tionoxenne B llepmommdeckoit cucreme xummdeckux siemeHToB [I. M. MeHneneeBa, cTpoeHHe aToMa, HaXOXKJICHHWE B TIPUPOJE.
du3nveckrne 1 XMMUYECKHE CBOWCTBA alFOMHUHUS. AM(OTEpHBIE CBOWCTBA OKCHJIA U TUAPOKCH]IA ATFOMUHUSL.



XKeneso: nonoxenue B [lepuonnyeckoit cucteme xumuueckux snemenToB Jl. M. MenneneeBa, cTpoeHne aToMa, HaXOKJIeHHe B npupoze. Pusndeckue u
XUMHYECKUE CBOMCTBa xene3a. Okeupl, Tuapokcuabl u coiu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U MONTyYEHUE.

Xumuueckuii IKcnepumenm.

O3HaKOMJICHHE C O00pas3llaMd MeTajsioB W CIUIABOB, MX (HU3MYECKUMH CBOWCTBAMH, H3Y4YE€HHE pE3YJIbTATOB KOPPO3UH METAJUIOB (BO3MOXKHO
WCTIOJIb30BaHNE BUCOMATEpHAIIOB), OCOOCHHOCTEH B3aMMOJACHCTBHSA OKCHIA KalbLUs W HATPHUA C BOIOW (BOSMOXKHO HCIIOJIB30BAaHUE BHJICOMATEPUAIIOB),
WCCIIEJIOBAHNE CBOMCTB JKECTKOM BOBI, MpoOIlecca TOPEHHUs JKelle3a B KUCIOponae (BO3MOXHO HCIOb30BAaHME BUEOMATEPHANIOB), NMPHU3HAKOB MPOTEKAHUA
Ka4eCTBEHHBIX PEAKIIMi HAa WOHBI: MarHUs, Kalblis, adtoMuHus, iuHka, xemeza (1) m xemeza (Ill), memu (1), HabmriomeHne w omrcaHue MPOIECCOB
OKpallliBaHHA TJIAMEHH MOHAMH HATpPUsl, Kajus M KaJIbIHs (BO3MOXKHO UCIIONF30BaHHE BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBONCTB THAPOKCHIA
ATIOMHUHHUS ¥ THUPOKCH/IA ITMHKA, PEIlIeHHE SKCIIepUMEHTAIbHBIX 3aa4 110 TeMe «BakHeilre MeTauibl M UX COeTMHEHMSD.

XuMHS U OKPYKAOLIAsA cpeaa

BermmectBa n Matepraisl B TOBCEHEBHOM )KM3HM YellOBEKa. be3omacHoe nCroib30BaHUE BEMECTB M XUMHYECKUX peakinii B ObITy. [lepBas momoms mpu
XUMHYECKIX 0’KOTaX W OTPABJICHUSX.

XUMHYECKOoe 3arpsA3HEeHHe OKpY)Karomied cpedpl (TMpenenbHas JoMycTHMas KOHIeHTparws BemiectB, ganee — [IJIK). Pomp xumuu B pemieHUN
AKOJIOTHIECKUX MPOOIIeM.

Xumuueckuit IKcnepumenm:

n3ydeHne 00pa3IoB MaTEpHaJIOB (CTEKIIO0, CITIaBBI METAIIIOB, IIOJIMMEPHBIC MaTCPHAIIHI ).

Meostcnpeomemmnuie cea3u

Peanm3zanusi MeXnpeIMeTHBIX CBs3CH NMpH U3yYeHWW XUMHH B 9 Kilacce OCYIECTBISETCS 4Yepe3 MCIONB30BaHME KaK OOIMX eCTECTBEHHO-HAYYHBIX
TIOHSITAN, TaK W TTOHATHH, SIBISIOMIUXCA CACTEMHBIMU TSI OTAEIBHBIX TPEAMETOB €CTECTBEHHO--HAYTHOTO IIHKIIA.

OO0me ecTeCTBEHHO-HAyYHBIEC MMOHATHUS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIN3, CHHTE3, KJIACCH(HUKAIW, NepUOINIHOCTh, HAOII0IeHHE,
JKCIIEPUMEHT, MOJIETMPOBAHNE, U3MEPEHNE, MOJIEIb, SIBJICHNE, TAPHUKOBBIN d(PPEKT, TEXHOIOTHS, MATEPHAIIHL.

Owu3uka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIMJ, W3O0TOIbI, PaJHOaKTUBHOCTh, MOJEKYJa, HEKTPUUYECKHA 3apsll, TMPOBOIHHKH,
TTONTYTIPOBOHUKH, TUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIEeCTBa, ra3, pacTBOP, PAaCTBOPUMOCTh, KPHUCTAJLTMIECKas
pemrérka, CraBbl, (PU3NYECKHe BETHINHBI, SMUHUIBI U3MEPEHUS, KOCMUYECKOe TIPOCTPAHCTBO, IIAHETHI, 3BE31b1, COHIIE.

buonorus: dorocunTes, npixanne, buocdepa, IKOCUCTEMa, MUHEPAIBbHbIE yI00PEHUSI, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTAaTEIbHBIE BEIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIIBl, TOPHBIE TIOPOABI, TTOJIE3HBIE HCKOMAeMbIe, TOILTUBO, BOJHEIE PECYPCHI.



IHNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOT'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC Pe3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOI'O OOIIEro 00pa30BaHUs JOCTUTAIOTCS B XOjae OOydeHHS XMMHU B CIUHCTBE YYEOHOU U
BOCHUTATEIbHOM JACATCIIBHOCTU B COOTBETCTBUU C TPpAAUIITMOHHBIMHA pOCCI/IfICKI/IMPI COLMOKYJIbTYPHBIMU U NYXOBHO-HPABCTBECHHBIMU LICHHOCTAMU, IPUHATHIMU
B 00IIlECTBE MPAaBUIIAMH U HOPMaMH MTOBEICHHSI X CTIOCOOCTBYIOT MpOI[eccaM CAMOIIO3HAHMUSL, CAMOPA3BUTHUS M COIIMATTN3AIMN 00YYaIOIINXCSI.

JInuHOCTHEIE PEIYIBLTATBI OTPAXKAIOT I'OTOBHOCTDH o6yqafomy1xca PYKOBOJACTBOBATHCA CHCTEMOI MO3UTHUBHBIX HOEHHOCTHBIX OpI/IeHTaHI/Iﬁ " pacliupeHu e
OIIBITA JISITEIHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

IEHHOCTHOI'O OTHOIICHUA K OTCYHCCTBECHHOMY KYJIBTYPHOMY, MCTOPUYUCCKOMY W HAYUYHOMY HACJICAWIO, IMMOHMMAaHUA 3HAYCHUA XUMHYECKOMN HAayKu B
KHU3HH COBPEMEHHOT'O OOIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOW HMH(pOpMAIUEl O MepeOBhIX JOCTHIKEHHUSIX W OTKPBITHSIX MHPOBOW M OTE€YEC TBEHHOM
XHUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U OOIIIECTBA;

2) rpaKIaHCKOTr0 BOCIIMTAHUS

IIPEACTABJIEHUS O COLIMATIbHBIX HOPMAaX U MPaBUIIAX MEKIMYHOCTHBIX OTHOLIECHUH B KOJUIEKTHUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO
TIOJIC3HON, YIEOHO-HCCIIEOBATEIbCKOM, TBOPYECKONM W JPYTHX BHUIAX AEATECIHLHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHON NEATECIHLHOCTH IIPH
BBITTOJTHEHUHN Y4EOHBIX, TO3HABATEIBHBIX 33/1a4, BHIIIOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3/IaHUH yIEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHHUMAHUIO
U B3aUMOIIOMOLIU B IIPOLIECCE 3TOM y4eOHOI AesTeNnbHOCTH, TOTOBHOCTH OLICHUBAThH CBOE MIOBEJEHUE U ITOCTYIIKU CBOMX TOBApUIIEH C MO3UIIMU HPaBCTBEHHBIX
U TIPAaBOBBIX HOPM C YYETOM OCO3HAHMSI IIOCJIEACTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PCHUYECKHE MPEACTABICHUS O BEIIECTBE U XUMHUYECKOW PpEAaKLHUH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHA HAyKH M
COCTABJISIIOIINE OCHOBY Ml IOHMMAHHUS CYIIHOCTH HAay4YHOHM KapTHHBI MHUPA, HPEICTABICHHA OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSA IIPUPOJBL,
B3aMMOCBS3SIX YeJIOBEKa C IPUPOJHON Cpeoi, O poJi XMMHUHU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABaTEIbHBIC MOTHBBI, HANPABICHHbIC HA IOJYYCHHWE HOBBIX 3HAHUHM IO XMMHH, HEOOXOIUMBIC A OOBSICHEHHS HaONI0JaeMbIX MPOLIECCOB U
SIBICHUH, MO3HABATEIbHOW, MH(OPMALMOHHON W YHMTATENbCKOM KyJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSTEIbHOW paboThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, JOCTYIIHBIMU TEXHUYECKUMH CPEeICTBAMHU HH()OPMALMOHHBIX TEXHOIOTUH;

WHTEpeC K OOYyYEeHWI0 W TO3HAHWIO, TI0003HATENFHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K C€aMOOOPa30BaHHIO, MPOEKTHOW W HCCIIENOBATEIbCKON
NeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHS 00yUeHHs B JajibHEHIIIEM;

4) popMHupOBaHHUsI KYJIbTYPHI 310POBbSI:



OCO3HAHUE I[EHHOCTH YXU3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKM Ha 3IIOPOBBIM 00pa3 >KW3HH, OCO3HAHUE IMOCICACTBUH U
HEMNPUATHE BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aJIKOTroJisd, HAPKOTHKOB, KYpPEHHs), HEOOXOJUMOCTH COOJIOICHUS MpaBUiI 0€30MacCHOCTH IIPH OOpPAIICHUHU C
XUMHWYCCKNMHU BE€IIECTBAMU B 6I>ITy u pCaHBHOﬁ KH3HU,

5) TpyA0BOro BoCIMTAHMS

HWHTEpeC K MPaKTHUYECKOMY M3yUeHHI0 podeccuii U TpyJlia pa3InyHOro POja, YBaXKEHHE K TPYy H pe3yjbTaTaM TPYJOBOW JIEITEIBHOCTH, B TOM YHCIIE
Ha OCHOBE INPUMEHEHHUS MPEJAMETHBIX 3HAHWH IO XMMHH, OCO3HAHHBIA BBIOOP HMHIWBUIYAJbHON TPACKTOPUM MPOJODKEHUS 00pa30BaHUS C Y4YETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCIENIHON MPOoQecCHOHaTbHON esTENFHOCTH U Pa3BUTHS
HEOOXOMMBIX YMEHHUH, TOTOBHOCTh a/IalITUPOBATHLCS B MPOGECCHOHAIBHOMN Cpere;

6) 3K0JI0rMYeCcKOro BOCHUTAHUS:

AKOJIOTHIECKH IIeI1eCO00pa3HOe OTHOMIEHNE K MMPUPOJIEC KaK HCTOYHHKY KU3HHM Ha 3eMIie, OCHOBE €€ CYIIECTBOBAHUS, TIOHMMAaHMNE IIEHHOCTH 37[0POBOT0
u 0e30MacHOro o0pasa KM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3UYECKOMY M ICHXHYECKOMY 3/I0POBbIO, OCO3HAHME LIEHHOCTH CO OJIFOICHUS
MpaBmII 0€30I1aCHOI0 MOBEACHHUS MTPH padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YIPOKAIOUIUX 370POBbIO U KHU3HH JIIOJCH;

CIIOCOOHOCTH TPUMEHSATh 3HAHWS, MOJMyYaeMble NMPU U3YyYeHWW XHMHH, JUIS pelleHUsl 3ajlad, CBS3aHHBIX C OKPYXKAaIolIed NPUPOAHOW Cpemo, Juis
MOBBIIICHUST YPOBHS JKOJIOTHYCCKON KYJIBTYPBhI, OCO3HAHHUS IJI00ATBHOIO XapakTepa SKOJIOTHYSCKHX MPOOJeM M MyTeH MX PELICHHs MOCPEACTBOM METOIO0B
XUMUH, YKOJIOTHIECKOTO MBIIIICHHS, YMEHHUS PYKOBOACTBOBATHCS UM B TI03HABATEIHHON, KOMMYHHKATHBHON M COIMATLHOM MPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMeTHBIX PEe3yIbTATOB BEACIAIOT 3HAUUMBIE TSI (POPMHUPOBAHKS MUPOBO33PEHUS OOIEHAYIHBIC TIOHATHS (3aKOH, TCOPHUS, TIPUHITHUII,
runoresa, (akT, CHCTEMA, MPOIECC, IKCIIEPHUMEHT H JAPYTOeE.), KOTOPHIE MCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YIEOHBIX MTpeaMeTax W MO3BOJISIFOT HA OCHOBE
3HAaHWW W3 ATHX MPEIMETOB (OPMHPOBATH MPEACTABICHHUE O IIEIOCTHONH HAyIHOW KapTWHE MHUpa, U YHUBEpcalbHBIE ydeOHbIe AEHCTBUS (ITO3HABATEIbHBIE,
KOMMYHHUKATHBHEIE, PETYISITUBHBIE), KOTOPBIE 00eCTIeunBarOT (POPMHUPOBAHIE TOTOBHOCTH K CAMOCTOSITETFHOMY IIJIAHHPOBAHHUIO U OCYIIECTBICHHIO y4eOHOMH
JeATEITbHOCTH.

Ilo3HaBaTe/bHBbIE YHHBePcAIbHBIE YueOHbIe Aeii cTBUS

ba3oBble JJoruvyeckue aeiicTBHsI:

YMEHHSI HCTIONIb30BaTh MTPUEMBI JIOTHYECKOT0 MBIIIUIEHHUS TIPA OCBOSHUH 3HAHHI: pACKPBIBATH CMBICT XUMHUYECKUX TIOHATHH (BBLICIST UX XapaKTepHBIE
MPU3HAKH, yCTAaHABJIMBATH B3aMMOCBS3b C JPYTUMHU MOHSTHSMH), HCIIONB30BATh IMOHITHS IS OOBSICHEHUS OTHENbHBIX (DAaKTOB W SIBICHUH, BHIOMPATH
OCHOBaHHUS W KPUTEPUU IJIS KIACCHU(PHUKAINHM XWMHUYECKAX BEMIECTB M XUMHYECKHUX DEaKIHid, YCTaHABIMBATh MPUYUHHO-CICICTBEHHBIE CBS3H MEXKIY
00bEeKTaM¥ U3Y4EHUsI, CTPOUTH JIOTUYECKHE PACCYKIeHUS (MHAYKTUBHBIC, IEyKTUBHEIE, [T0 aHAIOTHUH ), AENaTh BRIBOJBI U 3aKITIOYCHUS;

YMEHHE TIPUMEHSTH B TIPOIlecce MO3HAHUS MOHATHA (TIPeIMETHBIe U METaNpeIMETHbIE), CHMBOJINYECKHE (3HAKOBBIE) MOJIEH, UCIIOIh3yEMbIE B X UMHUH,
MpeoOpa30oBBIBATH MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIETTbHBIC MPECTABICHNAS — XUMHUYECKHI 3HAK (CHMBOJI 3JIEMEHTA), XUMHU4ecKasi hopMyiia U ypaBHEHHE



XUMHUYECKOU p€akuun — IIpU PEHICHUUN y‘{€6HO'HO3HaBaT€JH)HLIX 3aga4d, C y‘IéTOM 9TUX MOICIIbHBIX HpCI[CTaBJ'ICHI/Iﬁ BBIABJIATH U XapaKTCPHU30BaATh
CYIICCTBCHHBIC IPU3HAKKU HN3YyYaCMbIX O6’I)CKTOB — XHUMHYCCKHUX BCIICCTB U XHMHUYCCKHX peaK].[Hﬁ, BBIABIIATH O6HII/I€ 3aKOHOMCPHOCTHU, MPHYUHHO-
CJICACTBCHHBIC CBA3U U MPOTHUBOPCUMA B U3YyUaCMbIX ITPOLCCCaX U ABJICHUAX.

Ba3zoBble ucciaenoBareabckue aeiicTBUS:

YMCHUE HCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYECTBC MHCTPYMCHTA IMO3HAHUA, 4 TAKIKE B Ka4C€CTBEC OCHOBBI JIA (I)OpMI/IpOBaHI/ISI THUIIOTE3bI 110
MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKIICHUI;

npuoOpeTeHne OMbITa IO IIAHUPOBAHWIO, OPTaHW3AIlMM W IMPOBEICHHI0 YYEHWYECKHX JKCIIEPUMEHTOB, YMEHHE HaOM0JaTh 3a XOJO0M Ipolecca,
CaMOCTOSTEIFHO TIPOTHO3UPOBATH €TI0 Pe3yabTar, POpMYyIHPOBATH 000OIIEHHS M BBIBOJIBI 110 PE3YJIbTATaM MPOBEAEHHOTO OIMBITA, HCCIICIOBAHUS, COCTABIISATh
OTYET 0 MpoJenaHHON pabdore.

PaboTa ¢ nunopmanueii:

YMEHUE BBIOMpaTh, AHAIM3HPOBATH W WHTEPIPETHPOBATH WH(POPMAIMIO PAa3IUYHBIX BUJIOB WU (OPM MPEIACTABICHUS, IONYy4aeMyI W3 pas3HBIX
WCTOYHWKOB (HAyYHO-TIOMYJSIpHAsl JIUTEpaTypa XWMHYECKOTO COJEpKaHHs, CIpaBOYHBIE I0coOWsA, pecypchl MHTepHeTa), KpUTHYECKH OIEHUBATh
MPOTHBOPEYUBYIO U HEJOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE TIPUMEHSTh Pa3UYHbIe METO/BI M 3aIIPOCHI IIPH MOUCKE U 0TOOpe MH(GOPMAIMH ¥ COOTBETCTBYIOIINX AAHHBIX, HEOOXO TUMBIX JUIS BBIIOTHEHUS
Y4eOHBIX U TI03HABATEIBHBIX 32124 ONPEeNIEHHOr0 TUIIa, MPUOOPETEHUE OMbITa B 00JIACTH UCIIONB30BaHUS MH(POPMAIIMOHHO -KOMMYHUKATHBHBIX TEXHOJIOTHH,
OBJIAJICHHE KYJIbTYpOW aKTHBHOTO WCIIONb30BAHUS PA3IMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSTEIHLHO BBIOMPATh ONTHMAIBHYIO (OPMY IpEICTABICHUS
WHGPOPMAITUH U HILUTIOCTPUPOBATH PEIllaeMbIe 33/1a91 HECIIOKHBIMHE CXEMaMH, JHarpaMMaMu, JpyruMu popMamu rpaduKi U UX KOMOWHAIMSIMU;

YMEHHE HCIIONB30BaTh M aHAIM3WPOBATH B IpoIlecCe YUeOHOM M HMCCIEeNOBAaTENhCKON MEATENbHOCTH WH()OPMAILHI0 O BIHSHUH IPOMBIILICHHOCTH,
CENBbCKOr0 X031MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IPUPOJHON Cpenbl.

KoMMyHHKaTHUBHbIE YHUBeEPCAJIbHbIE YUeOHbIe AeiicTBUA:

YMEHHS 337aBaTh BOIPOCHI (B X0/€ Anuajora u (W) AUCKYCCHH) TI0 CYIIECTBY 00CY>KIaeMoil TeMbl, (POPMYITHPOBATH CBOH MPEIIOKEHNUSI OTHOCHTEIHHO
BBITIOJTHEHUS TTPEUIOKEHHON 3a1auH;

YMEHHSI TIPECTABIATE IMOTyYeHHBIC PE3yIbTaThl IO3HABATEIFHOW JEATEIHPHOCTH B YCTHBIX M MMCHMEHHBIX TEKCTaX; JIENaTh MPE3SHTAINI0 PE3YIHTAaTOB
BBITIOJTHEHUSI XHMHYECKOT0 IKCIIEpUMeHTa (JTabOpaTOPHOTO OMBITA, TAO0paTOPHOH PabOTHI IO UCCIIETOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO ITPOEKTA);

yMeHHsI y4eOHOTO COTPYIJHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOH ITO3HABATEIHHOW W HCCIENOBATEIHCKOW MEATENHHOCTA TIPU PElIeHUH
BO3HUKAOIIUX IMPOOIIEM Ha OCHOBE y4&€Ta OOIIMX MHTEPECOB M COTIACOBAHUS MO3HUIHN (00CYX IeHHs, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIUS
COBMECTHBIX JICHCTBHI, ONpeNereHne KPUTEPHUER TI0 OIEHKE Ka4eCTBA BHITIOJIHEHHOW paboThI U JpyTHe).

PerynsiTuBHBIE YHUBeEpPCAJIbHbIE Y4eOHbIe 1eiicTBHSL:



YMEHHE CaMOCTOSTENBHO OMPEAEISITh LN NEITEIbHOCTH, TUIAHUPOBATh, OCYIIECTBISTH, KOHTPOIMUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH
CBOIO JICATENBHOCTh, BBIOMpaTh HambOonee 3(Q(EeKTHBHBIE CIMOCOOBI pEIIeHWS YYeOHBIX W IIO3HABATENBHBIX 3a/1a4, CAMOCTOSTEIBHO COCTaBJISITh WIIH
KOPPEKTUPOBATh MPEIAI0KCHHBIN aJIrOPUTM JICSHCTBUN IIPH BHITIOJHEHUH 3aJaHUH ¢ y4ETOM MOJTy4YeHHS HOBBIX 3HAHHUM 00 M3ydaeMbIX 00bEKTaxX — BEIISCTBAX U

pCaKkuuiax, OUCHMUBATHL COOTBCTCTBUC IIOJYUYCHHOI'O pPE3ylibTaTa 3asIBJICHHOM nein, ymMmCeHHE HCIOJIB30BATh M aHAJIU3UPOBATH KOHTCKCTBI, NpCAIaracMni€ B

YCIIOBUU 3aJJaHUM.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX PE3YNbTAaTOB 1O OCBOGHHIO 00S3aTEIBLHOI'0 COACPKAHUS, YCTAaHOBJIEHHOTO NaHHOW (emepanbHO paboueld MmporpaMMon,
BBIICJISIFOT: OCBOCHHBIC OOYYarOIIMMUCS Hay4yHbIC 3HAHUS, YMEHHUS U CHOCOOBI JNEHCTBUM, CrenupUYecKue s NPEAMETHON 00jacTh «XUMHS», BUIbI
ACATCIBHOCTHU I10 ITOJTYYCHUIO HOBOT'O 3HAHUS, €0 UHTEPIIPETAL[UH, npeo6pa3OBaHmo " IIPUMCHCHUIO B Pa3JIMYHBIX y‘Ie6HI)IX 1 HOBBIX CUTyalHAX.

K konity oOyueHus B 8 Kj1acce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAKATh CPOPMHUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHHI:

PaCKpBIBATh CMBICII OCHOBHBIX XMMHUYECKHX MOHSTHIA: aTOM, MOJIEKYJa, XUMHUYECKHH DIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BENIECTBO, CMEChH
(omHOpOIHAS M HEOMHOPOJHAsS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsI M MOJIEKYJspHAsT Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi JIoJsl XUMHUYECKOTO 3JIEMEHTa B COCJMHEHHUH, MOJSIPHBIN O00BEM, OKCHJ], KHCIOTa, OCHOBAHUE, COJIb, HIEKTPOOTPUIATENEHOCTh, CTEICHb
OKHCIICHUS, XUMHUYECKasl PeaKus, KIacCU(PHUKAII PEaKIUi: peaKui COSANHCHNUS, PEAKIUN PA3IOKeHUS, PEaKINK 3aMEIIeHUs, Peakuyu oOMeHa,
9K30- M DHAOTEPMHUYECKHE PEAKINH, TeIIOBOH 3(P(EeKT peakuuu, sapo aToMma, SIICKTPOHHBIA CIIOH aToMa, aTOMHas OpOWTa b, paauyc aToMa,
XMMHUYECKasi CBs3b, MOJSIPHAS W HEIMONApHAs KOBAJEHTHAs CBs3b, MOHHAS CBA3b, MOH, KAaTHOH, aHWOH, PacTBOP, MaccoBas OIS BEIeCTBa
(IporieHTHAs KOHIICHTPAIIHs) B paCTBOPE;

WILTIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHH ¥ MPUMEHSTH 3TH HOHITHS ITPU OMMCAHUH BEIIECTB U MX MIPEBPAILCHUII;
UCTIONB30BATh XUMUYECKYIO CHMBOJIMKY JUISL COCTABJICHHS ()OPMYIT BEIIECTB U YPaBHEHUH XUMHUYECKHX PEaKIIHii;

ONpENeNATh BAJCHTHOCTh AaTOMOB 3JEMEHTOB B OWHApPHBIX COCAMHEHHSX, CTEIEHb OKHCICHHS DJEMEHTOB B OWHApPHBIX COCAMHEHHSX,
MPUHAUIOKHOCTh BEIIECTB K ONPEIEIEHHOMY KIAacCy COGAMHEHHWH 1o QopMmynaM, BHI XHMHYECKOW CBs3M (KOBAaJCHTHAs W WOHHAs) B
HEOPraHNYECKUX COCTHHEHHUSX;

packpbiBath cMmbicn Ilepuoamueckoro 3akoHa [[. WM. MengeneeBa: AEMOHCTPUPOBATh MOHHMMAHUE MEPUOJUYECKOM 3aBUCUMOCTA CBOWCTB
XMMHUUYECKUX 3JIEMEHTOB OT MX IOJOXKEHHs B Ileprmoandeckoil cucreMe, 3aKOHOB COXPAaHEHUS MAacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yIeHHUsI, 3aKOHa ABOTaIpo;

ONNCHIBATh M XapaKTepH30BaTh TaOMMUHYIO Gopmy Ilepnonuyeckoll CHCTEMBI XMMHYECKUX JJIEMEHTOB: pa3iHyaTh MOHATHS «TJIaBHAs MOATPYIIa
(A-rpynma)» u «mobounas noarpymnmna (b-rpymma)», manble w OOnbIIME MEPUONbI, COOTHOCHUTH O0O3HAYEHHs, KOTOphle MMEIOTCS B TaOniwIe
«[lepuomnueckas cuctemMa Xxumuueckux siaemMeHToB Jl. M. MenpeneeBa» C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHSI AaTOMOB XHMHUYECKUX
3JIEMEHTOB (COCTaB M 3apsia s/1pa, o0Iee YUCIIO SJIEKTPOHOB U paclpeieNieHne UX MO0 3JIEKTPOHHBIM CIIOSIM);



KJ'IaCCI/I(bI/IHI/IpOBaTL XUMHUYCCKUE DJICMCHTBI, HCOPTraHMYCCKHUE BCIICCTBA, XUMHNYCCKUC PCAKIIUU (HO YUCITY U COCTaBy YYAaCTBYIOLIUX B PpCaKIUU
BEILIECTB, MO TEIUIOBOMY 3P PEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOLIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3MYHBIX KJIACCOB, MOATBEPKIasl OMMCAHUE MPHUMEPAMU MOJEKYISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KadyeCTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKaHUS XUMHYECKHX IpEBpAIleHUN B
Pa3IMYHBIX YCIIOBUAX

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO JIOJI0 XMMHYECKOTO 3JieMEHTa Mo (opMmylie COeTUHEHUS,
MacCOBYIO JIOJIIO BEII[ECTBA B pACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKInu;

MIPUMEHATh OCHOBHBIE OMEpPAIlMU MBICIUTENBHON JEITeTbHOCTH — aHAJINW3 M CHHTE3, CpPaBHEHHE, 0000IIeHNe, CHCTEMAaTH3aLNIO, KIIaCCH(HUKAIIHIO,
BBIABJICHUEC ITPUYUHHO--CIICACTBCHHBIX cBsI3el — IJId U3y4YCHUA CBOMCTB BEUICCTB U XUMHWYECCKUX peaKuHﬁ, €CTCCTBCHHO-HAYYHBIC METOAbI ITO3HAHUA
— HabroieHu e, N3MEpEeHHe, MOJIEIMPOBAaHNE, SKCIIEPUMEHT (PeasbHbIN U MBICJIEHHBIH );

CIIEZIOBATh IMPaBWJIAM IOJB30BAHMS XMMHUYECKOM TOCY/IOW M JIabOpaTOpHBIM 0O0OpYy/IOBaHMEM, a TakXKe MpaBWiIaM OOpalieHHs ¢ BEIIeCTBAMHU B
COOTBETCTBUH C WHCTPYKIMSIMH TIO BBHIMOJHEHHUIO JIAOOPATOPHBIX XUMHYECKHX OIBITOB IO TOJIYYEHHI0O W COOMpaHHMIO Ta3000pa3HBIX BEHIECTB
(Bomopoda W KHCJIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPENCIEHHON MAacCOBOM MOJieH pacTBOPEHHOI'O BEIIECTBA, INIAHUPOBATH W IIPOBOIUTH
XUMHAYECKUE IKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB MIEIOYEH W KHCJIOT C MIOMOIIBI0 WHANKATOPOB (JTaKMyC, (eHONPTaNCHH, METUIIOPAHK H

Apyrue).

K koniry oOyueHus B 9 Kijiacce npeIMeTHbIC pe3ylbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaKaTh ¢(hOPMHPOBAHHOCTD Y 00YYAIOIIMXCS YMEHHIA:

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHSITHHA: XMMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYyJa, HOH, KAaTHOH, aHHOH, IIPOCTOE BEILECTBO, CIOXKHOE
BEILECTBO, BAJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTEICHb OKHCIECHUS, XMMUYECKasl PEakus, XMMUYEcKasl CBA3b, TEIUIOBOM 3((eKT peakuuwy,
MOJIb, MOJISIDHBIH 00BEM, PacTBOp, AMEKTPOIMTHI, HEIJIEKTPOJIUTHI, SJICKTPOIMTHYECKAsT AMCCOLMALMS, PEaKUUH MOHHOTO OOMEHa, KaTalau3aTop,
XMMHYECKOE paBHOBEcHE, OOpaTHMble M HEOOpaTHMbIE PEAKLMH, OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKLNH, OKUCIUTEIb, BOCCTAHOBUTEIb,
OKHCJIGHHE WM BOCCTaHOBJICHHME, aJUIOTPONMs, aM(pOTEepHOCTb, XMMHYECKas CBA3b (KOBAJCHTHAs, WOHHAs, METAJUIMYECKas), KpUCTAJUIMYECcKasi
pewérka, KOppo3us METaJlIoB, CIUIaBbl, CKOPOCTh XUMHUYECKOM peakuny, mpeaeiabHo qonycrumas konuentpauus 1K BemecTsa;

WUTIOCTPUPOBAThH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATUI U IPUMEHATH 3TH HOHSATHS IIPU ONMCAHUY BEIECTB U MX NIPEBPAILCHUH;
HCIOJIB30BaTh XMMHUYECKYIO0 CUMBOJIUKY ISl COCTaBIIeHUS ()OPMYJI BELIECTB M YPAaBHEHUI XUMHUYECKUX PEAKLIUI;

OIPENENsTh BaJCHTHOCTh M CTEHEHb OKHUCIEHUS XMMHUYECKHX 3JIEMEHTOB B COCOMHEHHSX Pa3IMYHOIO COCTaBa, NMPHUHAMJIEKHOCTb BEIIECTB K
onpenenéHHOMY KJIacCy COEIMHEHHH mo ¢opMmynaM, BHI XUMHYECKOW CBA3M (KOBaJIeHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsi/l MOHA 10 XUMHUYECKOH (popmyrte, Xapakrep cpelbl B BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCAWHEHWH, TUI KPUCTAUTMYECKOH
PELETKY KOHKPETHOT' O BEIIECTBA;



packpbiBath cMbich [lepuonudeckoro 3akona [, M. MenneneeBa U IEMOHCTPUPOBATH €ro MOHMMAHUE: OMUCHIBATh M XapaKTePHU30BaTh TAOIHYHYIO
¢dopmy Ilepromuueckoii CHCTEMbl XUMUYECKUX SJICMEHTOB: pa3jiMuaTh MOHIATHS «IJIaBHas noarpynna (A-rpymma)» u «modounas noarpymnmna (b-
TPYIINa)y», Majble U OOJIBIINE IEPUOBI, COOTHOCUTh 0003HAUYCHUS, KOTOPHIC MMEIOTCS B MIEPHOANYECKON TAONHUIIE, C YNCIOBBIMU XapaKTEPUCTHK AMU
CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sjpa, OOINee YUCIIO SJICKTPOHOB M PACHpPEIS/CHHUE UX IO JJICKTPOHHBIM CIIOSM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHCHUU CBOHCTB 3JIEMEHTOB M MX COCIAMHEHHUH B IpeieiaX MajblX MEPHOJO0B U TIIABHBIX MOIATPYII C
Y4ETOM CTPOEHHUS UX aTOMOB;

KJIACCU(UIIMPOBATh XMMHUECKHE 3JICMEHTBI, HEOPraHUYECKUE BEIIECTBA, XMMUYECKUE peakiuu (10 YMCIy U COCTaBy YYaCTBYIOIIUX B pPEaKIIUU
BEIIIECTB, M0 TEIIOBOMY 3(QeKTy, M0 U3MEHEHHUIO CTEIECHEH OKUCICHUS XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHMCHIBATh) OOIIME U CHEHU(PUUYESCKUEC XUMHUYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, IOATBEPXKIAasi OIKMCAHHE
IpUMEpaMH MOJICKYIIIPHBIX U NOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYIECKIX PEAKIIHA;

COCTaBJIATh YPABHEHMS D3JIEKTPOJIUTUUYECKON NHUCCOLMAIMUA KHCIIOT, IIEI0o4Yed W COJel, MOJHbIE U COKPAalI€HHBIE YPAaBHEHUS PEAKIIUNA MOHHOTO
oOMeHa, ypaBHEHHSI PEaKIIHiA, TOITBEPIKIAIOIINX CYIECTBOBAHNE TCHETUYECKOM CBSI3H MEXKY BEIECTBAMH PA3IINIHBIX KIIACCOB;

PACKpBIBATh CYIIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMi ITOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOrO 0ajlaHca THX PeaKIui;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTH MPOTEKAHUS XHMUUYECKUX TNPEBpPAIICHUN B Pa3IUUYHBIX
YCIOBUSX;

BBIYUCISITH OTHOCUTEIHHYIO MOJIEKYJLIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO MO0 XHUMHYECKOTO DJIEMEHTa M0 (OopMyJlie COCTUHECHUS,
MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOW pEaKIuu;

coONfoIaTh TIpaBWJjIa TOJNB30BAHUS XHMHUYECKON MOCYqoW W J1abopaTOpHBIM OOOpYAOBaHWEM, a TakXKe IMpaBWiia OOpalleHHWsl C BEMIECTBAMH B
COOTBETCTBHH C WHCTPYKIUSIMH IO BBHIIOJHEHUIO JTa0OPATOPHBIX XWMHUYECKHX OIBITOB IO TMOMYyYEHHIO W COOMPAHHUIO Tra3000pa3HBIX BEIIECTB
(aMMMaKa 1 yTIIEKHCIIOro Tasa);

MIPOBOJIUTH PEaKIINH, MOATBEPKIAAIOIINE KaYeCTBEHHBIN COCTaB Pa3lMYHBIX BEHIECTB: PAClO3HABAThH OMBITHBIM IYTEM XJIOPH[-, OPOMHUI-, HOIHI-,
kapOoHaT-, ¢dochar-, cunmkar-, cynphar-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHHWS M WOHBI M3YYEHHBIX METaJUIOB, MPUCYTCTBYIOIIME B BOTHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB;

MIPUMEHATh OCHOBHBIE OIEpAIlii MBICIUTENBHON NesSTeTbHOCTH — aHaIM3 M CHHTE3, CpaBHEHHE, 0000IIeHWEe, CHCTEMAaTH3alllio, BBIABICHHE
NPUYUHHO-CIEICTBEHHBIX CBSI3€d — JI1 W3YYCHHs] CBOWMCTB BEIIECTB U XUMHUYECKUX PEAKLHM, €CTECTBEHHO-HAYyYHbIE METOAbl IMO3HAHUS —
HaOIIo/IeHre, N3MEpEeHNe, MOJIETHPOBaHIE, IKCTIEPUMEHT (PEaTbHBIN 1 MBICIICHHBIN).



TEMATHYECKOE IVIAHUPOBAHMUME

8 KJIACC
KosmnuecTBo yacos
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbHIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Pasznea 1. IlepBoHayasibHble XUMHYECKHE MOHATUSA
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 1 bubnuorexa [JOK
' MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJloBeKa
BemecTBa n xumMmyeckue bubnuotexa [JOK
1.2 15 1 1
peakuuu https://m.edso00.ru/7f41837¢
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bosznyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6 1
00 oxcuaax https://m.edsoo.ru/7f41837c
Bomopoa.Ilonsitue o kuciorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
53 Bopna. PactBopsr. [Tonsitrue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30


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

Paznean 3. Ilepuoanyeckuii 3axon u Ilepuoauyeckasi cucrema xummuieckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckas cBf3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

3.1
XUMHUYeCKnX dyeMeHToB J1. 1.
Memnnene-eBa. CTpoeHHe aToMa
XuMudeckasi CBS3b.

3.2 OKucIUTeIHbHO-

BOCCTAHOBHUTCJIBHBIC pCaAKIINN

Hroro no pazneny

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bu6morteka [IOK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
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

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

Paspnen 1. BemiecTBo 1 XUMHYeECKHE PeaKIMU

[ToBTOpenue u yriuyoieHue 3HaHUH

11 OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca

12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
' peaxiuii

13 DIEKTPOIMTHYECKAS TUCCOLIUALIHSL.

XUMUYECKUE PEeaKlIUU B pacTBOpax
Hroro no pazneny

Pa3znen 2. HeMeTa/JILI M X cOeAMHEHHUS

061_]_[215{ XapaKTCpUCTUKA XUMHNYCCKUX

21 anemeHToB VIIA-rpymmel. ["amorenst
OOm1ast XxapakKTepUCTUKAa XUMUYESCKHX

2.2 anemeHToB VIA-rpynmsl. Cepa u eé
COCITMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX

2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux

COCAMHCHUA

OO11ast XxapakTepUCTUKAa XMMUYECKUX
2.4 anemeHToB |VA-rpynmsl. Yrieposa u
KPEeMHUI U UX COCTMHEHHUS

Bcero

KoaunuyecTBo 4acoB

KonTtpoJbHbie
padoThI

5 1

4

8 1

17

4

6

7

8 1

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

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

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

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

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

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

Hroro no pazneny

Pa3gen 3. Meraiibl 1 UX COeTUHEHU S

3.1 OO1me cBOMCTBA METAIIJIOB

3.2 Bakueiime MeTauIbl U KX COSIUHEHUS

Hroro no pazneny

Paznea 4. Xumusi v oKpy:Kamomasi cpeia

4.1 BemectBa 1 MaTepransl B )KM3HU YEJIOBEKA
Hroro no pazneny
Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

25

16

20

68

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [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

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Tema ypoka

[Ipenmer xumuu. Poss XuMuu B )KU3HU
gejioBeka. Tela u BemecTna

Ilonsatue o METOJaX IMO3HAaHUA B XUMHUHU

[Ipaktrueckas padota Ne 1 «IIpaBumma
paboTHI B TaOOPATOPUU U TIPUEMBI
oOpareHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM

Yuctele BemrectBa 1 cMmecd. CnocoObl
paszesneHust cMecen

ATOMBEI U MOJICKYJIbL

[IpakTuueckas pabora Ne 2
«Pa3nenenne cmeceit (Ha mpumepe
OYHCTKU MOBAPEHHOU COJIH)»

XUMHYECKUE dJIEMEHTBI. 3HAKU
(CI/IMBOJ'ILI) XUMHNUYCCKHX DJICMCHTOB

HpOCTLIe " CJIOKHBIC BEIICCTBA

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

bu6moreka [IOK
https://m.edsoo.ru/ff0d210c

bu6moreka [IOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d28c8

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

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



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

10

11

12

13

14

15

16

17

18

19

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aKOH MOCTOSIHCTBA COCTABA BEIECTB.
Xumnueckas popmyrna. BareHTHOCTD
aTOMOB XHMHYECKHX 2JIEMEHTOB

OtHOCHUTEIbHAd aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COEIMHEHNH

KommnuectBo Bentectsa. Moub.
MonspHas macca

dusznueckre U XUMHUYECKHUE SIBIEHHUSL.
XuMuUecKasi peakius

[Ipu3Haky 1 ycIoBUsI MPOTEKAHUS
XUMHUUYECKUX PeaKInil

3aKOH COXpaHEHMsI MAacChl BEILIECTB.
XUMUYECKUE YpaBHEHHUS

Brruncnenus koJimyecTBa, MacChl
BEIIECTBA M0 YPaBHEHHUSIM XUMUYECKUX
peakiui

Knaccudukanus XuMHUIeCKUX peakiuun
(coenuHeHwMs, pa3IoKeHHUs,
3aMeleHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoNeaucT. O6o0IeHNne U
CUCTeMAaTH3aIHsl 3HAaHHUHA

bubmmoreka [{OK
https://m.edsoo.ru/ff0d2d50

bubmmoreka [{OK
https://m.edsoo.ru/ff0d2eae

bubmmoreka [{OK
https://m.edsoo.ru/ff0d323c

bu6moreka [IOK
https://m.edsoo.ru/ff0d350c

bu6moreka [IOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

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

bubnuoreka [JOK
https://m.edsoo.ru/ff0d3f34

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



https://m.edsoo.ru/ff0d2d50
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

KonTtposnsHas padota Nel mo Teme 1 1 bubmmoreka [IOK
«BeniecTBa 1 XMMUYECKHE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopos — anemeHT u 1 bubmorexa HOK
yxa. p https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOpoJia (peaKkiiuu OKUCICHUS 1 bubmorexa HOK
p P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
CriocoOBI IMOJTydeHHUsT KHCI0pO/ia B
nabopaTtopuu Zlqn OMI)IIHJ'ICHI:{OCTI/I 1 bubnmorexa [JOK
paTop p ) https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3 HexT XuMuIecKou
peaKkuuu, MOHSITHE O 1 bubnuoreka [IOK
TEPMOXMMHUYECKOM YPABHEHHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIUAX
TorumBo (HedTh, yroab U METaH).
bu6mmoreka [JOK
3arpsi3HEHUE BO3/IyXa, CIOCOOBI €T0 1

https://m.edsoo.ru/ff0d4c4a

IpCaAOTBpAIICHHUA

[IpakTnueckas pabota Ne 3 mo Teme
«[lonydyenue u cobupanue KHCIOpPoO/a, 1 1
W3YYEHHUE ero CBOMCTBY»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4ae2

Bogopoa — snemeHT u ipocToe 1 bubnuoreka [JOK
BemecTso. Haxoxnenue B nmpupoae https://m.edsoo.ru/ff0d4dd0
dOu3ndecKue U XUMUYECKHIE CBOMCTBA 1 bu6mmoreka [JOK
Bojaopoaa. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

IloHsATHE O KHCIIOTaX U COJISIX 1 bu6mmoreka [JOK


https://m.edsoo.ru/ff0d4290
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

30

31

32

33

34

35

36

37

38

39

Crioco0bI mosrydeHust BOAOPOaa B
nabopaTopuu

[IpaxTueckas padota Ne 4 o Teme
«[lomyuenne u cobupaHue BOI0poO/a,
W3yYEHHUE €r0 CBOMCTB)

MouisipHblii 00BEM ra3oB. 3aKOH
ABoraapo

Brrunciaenust 00n€Ma, KoJIM4YecTBa
BEIIECTBA rasa Mo €ro N3BECTHOMY
KOJIMYECTBY BEIleCTBA WIH 00BEMY

Brrauciienust 006EMOB ra3oB 1o
YPaBHEHHIO PEAKIIMY Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHUH Ta30B

dOusnvecKkrue U XMMHUYECKHE CBOMCTBA
BOJIBI

CocraB ocHoBanuii. ITonsitue 00
WHIUKATOpax

Bopa xak pactBoputens. HacbilieHHbIE
Y HEHACBIIIIEHHbIE PaCTBOPBI. MaccoBas
JI0J1s1 BEILIECTBA B paCTBOPE
[IpakTnueckas paborta Ne 5 mo Teme
«IIpuroToBieHne pacTBOPOB C
OIIpENENEHHON MacCOBOM 10JIen
PacTBOPEHHOTO BEUIECTBA»

KonTtposneHas padota Ne2 o teme

https://m.edsoo.ru/ff0d50d2

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4dd0

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4f42

bubmmoreka [{OK
https://m.edsoo.ru/ff0d542e

bu6moreka [IOK
https://m.edsoo.ru/ff0d55a0

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d59e2

bubnuoreka [JOK
https://m.edsoo.ru/ff0d5b40

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

bu6mmoreka [JOK


https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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

40

41

42

43

44

45

46

47

48

49
50

«Kucnopoa. Bonopoa. Boma»

Oxcuapl: cocTaB, KilaccupuKaIms,
HOMEHKJIaTypa

[Tosydyenne u XMMHUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

OcHoBaHMUsI: COCTaB, KIacCU(pUKAIIHS,
HOMEHKJIaTypa

[Tosmydenne u XMMHUYECKUE CBOMCTBA
OCHOBaHUU

Kucnotsl: cocras, knaccuduxarus,
HOMEHKJIaTypa

[Tosnydyenne u XMMHUYECKUE CBOMCTBA
KHCJIOT

Conu (cpennue): HOMEHKIATypa,
CHOCOOBI OJTYYSHHS, XUMUYECKHE

CBOMCTBA

[Ipaktuueckas padota Ne 6. Permenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEOUHEHUI

I'eneTnyeckas cBs3b MCKAY KilaCCaMU
HCOPraHN4YCCKUX CO€OUHEHUI

O00011IeHrE U cUCTEMATU3ALNS 3HAHUI

KonTtponpHas padota Ne3 o teme

https://m.edsoo.ru/ff0d6342

bubmmoreka [{OK
https://m.edsoo.ru/ff0d664e

bubmmoreka [{OK
https://m.edsoo.ru/ff0d664e

bubmmoreka [{OK
https://m.edsoo.ru/ff0d67ca

bu6moreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6moreka [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9474

bubnuoreka [JOK
https://m.edsoo.ru/00ad9b7c

bubnuoreka [JOK
https://m.edsoo.ru/00ad9a50

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

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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
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52
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54
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"OCHOBHBIE KJIACCHI HEOPIaHUYECKUX
coeuHeHu"

[lepBbIie MOTBITKU KITACCU(PUKAIINN
XUMHUYECKUX IEMEHTOB. lIoHsATHE O
rpynnax CXOJHbIX JIEMEHTOB

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHUYECKUX
anemenToB J[. 1. Menaeneera

[Iepuoasl, rpynmsl, MOATPYIIIIEI

Crtpoenune atomoB. CocTaB aTOMHBIX
anep. M3oTonsl

CtpoeHue AIIeKTPOHHBIX 000JI09eK
aToMOB 3JieMeHTOB [lepruoanueckoit
cuctemsl /1. 1. MenaeneeBa

XapakTepucTUKa XUMHUYECKOTO
9JIEMEHTA 110 €T0 MOJIOKESHHUIO B
[Tepuonnueckoii cucreme 1. U.
Menneneesa

3nauenue [leprnoandeckoro 3akoHa ajis
pa3BuTUA Hayku U npaktukuy. /1. 1.
MeneneeB — yu€HbIi, earor u
rpakJIaHUH

DIEeKTPOOTPULIATENILHOCTh ATOMOB
XHUMHUYECKHUX 3JIEMEHTOB

HMoHHas xuMuueckas CBI3b

https://m.edsoo.ru/00ad9ela

bubmmoreka [{OK
https://m.edsoo.ru/00ad9ffa

bubmmoreka [{OK
https://m.edsoo.ru/00ada52c

bu6moreka [IOK
https://m.edsoo.ru/00ada52c
bu6moreka [IOK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

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

bubnuoreka [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK



https://m.edsoo.ru/00ad9e1a
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
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61

62

63

64

65

66

67

68

Kopanentnas MMoJIsIpHasd XUMHUYCCKasa
CBA3b

Koanentnas HCMOJIAIPHAaA XUMHUYCCKasa
CBA3b

CreneHp OKUCIECHUS

OKHCIUTEIHLHO-BOCCTAHOBUTEIILHEIE
peakuuu. OKUCIUTENHN 1
BOCCTAaHOBHUTEIH.

O6061mmenue o teme" CtpoeHue
aToMa. XuMu4eckas CBiI3b"

[IpomexxkyTouHas arrecTanus

Peseprubrit ypok. O6001eHNE 1
crcTeMaTH3allHs 3HAHUI
PesepBubIit ypok. O6001IeHNE 1
crcTeMaTH3allHs 3HAHUI

PesepBusiit ypok. O6001IeHE U
cucTeMaTH3allHsI 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

https://m.edsoo.ru/00adac34

bubmmoreka [{OK
https://m.edsoo.ru/00adaab8

bubmmoreka [{OK
https://m.edsoo.ru/00adaab9

bubmmoreka [{OK
https://m.edsoo.ru/00adae28

bu6moreka [IOK
https://m.edsoo.ru/00adb076

bu6moreka [IOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00adb486

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

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

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



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

9 KUIIACC

Tema ypoka

BxonHas koHTposbHas paboTa.

[Tepuoanueckuii
3aKOH.3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XUMUYECKUX DJIEMEHTOB
TEPBBIX TPEX MTEPUOJOB

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILEeCTB

Bunnl xuMuueckoil CBSI3U U THIEI
KPUCTAJUTMYECKUX PEIIETOK

O6o6menue o Teme «IloBTropenue u
yrIIyOJIeHUEe 3HAHUH OCHOBHBIX
paszesnoB Kypca 8 Kiaccay
Knaccugukanus XuMHIECKUX
peaKIuii o Pa3InYHbIM MTPU3HAKAM
[ToHsiTHE O CKOPOCTH XUMHUYECKOU
peakiuu. [loHATHE O TOMOTEHHBIX U
TeTePOTreHHBIX PEeaKIIUIX

[ToHsiTHE 0 XUMHUYECKOM PAaBHOBECHH.
@DaxTopHkI, BIUSIOUINE HA CKOPOCTh

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara

U3YYCHUA

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/00adb59e

bu6moreka [IOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

bubnuoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c



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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11

12

13

14

15

16

17

18

XUMHYECKON PCaKiuun U MOJIOKCHUC
XHUMHUYCCKOT'O paBHOBCCHUS

OKHCIUTEILHO-BOCCTAHOBUTEIILHBIE
peaxiuu

Teopust SNEKTPONTUTHIECKON
qucconmanuy. CUIbHBIE B Cla0kIe
DJIEKTPOIUTHI

HoHHbIE ypaBHEHHUSI peaKIuil

XUMHYeCKHe CBOMCTBA KUCIOT U
OCHOBAHUH B CBETE MPEACTABICHUIN
00 3JIEKTPOJIMTUUECKON JUCCOIHAITIT
XUMHUYEeCKHe CBOMCTBA COJICH B CBETE
MpeACTaBICHUI 00
AIEKTPOJIUTUUECKON AUCCOIMALINHT

[TonsiTue o ruapoIU3e coieit

O0001IeHNe U cUCTEMATU3ALIIS
3HAHUN

[IpakTuueckas pabora Ne 1.
«Pemmenune 3KcriepuMeHTAIBHBIX
3a/1au»

KonTponpHas padota Ne2 o teme
«OIIEKTPOJINTUYECKAs TUCCOLUALIMSL.
XVMHYECKUE PEAKLIUU B PACTBOPax»

OO11ast XxapaKTepUCTHKA raJIOT€HOB.

bubmmoreka [{OK
https://m.edsoo.ru/00adcade

bubmmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6moreka [IOK
https://m.edsoo.ru/00add448

bu6moreka [IOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8h2

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

bu6mmoreka [JOK
https://m.edsoo.ru/00addd12

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

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

bu6mmoreka [JOK


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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20
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22
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24

25

26

XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJiopa

Xnoposojopoa. CossiHast KUCIIOTA,
XUMHUUYECKHE CBOMCTBA, MOJyYCHUE,
MIPUMEHEHUE

[IpaxTnueckas padota Ne 2 o Teme
«[TonyyeHue COJITHON KUCIIOTHI,
n3y4YeHUue €€ CBOMCTB»

Beruncnenus mo ypaBHEHHSIM
XUMHUYCCKUX peaKHHfI, €CJin OIUH u3
peareHTOB JIaH B U30BITKE

OOm1ast xapaKTepUCTHKA AIIEMEHTOB
VIA-Tpynmsi

AnnoTponHbie MOIU(UKALIUN CEPBI.
Haxoxnenue cepbl u €€ coeTMHeHUN
B IIpupoJie. XMMUYECKHE CBOMCTBA
cepbl

CepoBosiopo, CTpOCHHE,
(bu3nuecKkrue U XMMHUYECKUE CBOMCTBA
Oxkcunpl cepbl. CepHasi KUCIOTA,
(uznuecKkue U XuMHUYECKHE CBOWCTBA,
MIPUMEHEHHE

XHMHYECKHUE peaKkuuy, JCxKaluue B
OCHOBC ITPOMBIIIJIICHHOTO criocoba
MOJIYYCHHA CCpHOﬁ KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00addfe2

bubmmoreka [{OK
https://m.edsoo.ru/00ade104

bubmmoreka [{OK
https://m.edsoo.ru/00ade348

bu6moreka [IOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

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

bu6mmoreka [JOK
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
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31

32

33

34

OKpYKaroIlEel Cpelibl COCTUMHEHUSIMU
cepbl

Brrunciienue MaccoBoil 10JIM BbIXOAA
MPOAYKTA PEAKIIHI

OO6mrast xapaKTepUCTUKA SJIEMEHTOB
VA-rpynisl. A30T, paclipocTpaHeHHE
B Npupoe, puznueckue u
XUMHUYECKHE CBOMCTBA

AmMuak, ero uznyeckue u
XMMHUYECKHE CBONCTBA, MOJIyYeHUE U
MIPUMEHEHHE

[IpakTrueckast pabota Ne 3 o Teme
«[lonydyeHue aMmMuaka, U3ydeHue ero
CBOWCTB»

A3oTHas KucioTa, e€ pusnueckue u
XUMHYECKUE CBOMCTBA

Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPAIbHBIX
ynoopenuii. Xumudeckoe
3arpsi3HEHUE OKPYKaIoIIel cpebl
COEIMHEHUSIMU a30Ta

®ochop. Oxeun bochopa (V) u
dbocdopHas kucnora, GU3NIECKUe U
XMUMHYECKHE CBONCTBA, MOIyUYeHUE

Hcnons3oBanue pochaToB B
KayecTBE MUHEPAJIbHBIX YI00pEHUH.

bubmmoreka [{OK
https://m.edsoo.ru/00adec8a

bubmmoreka [{OK
https://m.edsoo.ru/00adeeab

bu6moreka [IOK
https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

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

bu6mmoreka [JOK
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
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36

37

38

39

40

41

42

3arpsi3HeHHEe IPUPOTHOM Ccpeibl
dbocharamu

Yraepoa, pacipocTpaHEeHHE B
npupoe, GU3NUecKue U XuMHUYECKHe
CBOMCTBA

Oxcunel yriaepona, ux (pu3mdecKue u
XUMHUYECKHE CBOMCTBA.
DKOJIOTHYECKHE MTPOOIIEMBI,
CBsI3aHHBIE C OKCHOM yriepoaa (1V)

VYronpHasa KUCIOTA U €€ COJIN

[IpakTruueckast pabota Ne 4 o Teme
"IlostydeHue yriieKuciaoro rasa.
KauecTtBenHnas peakuus Ha kapOOHaT-

HOH

HepBOHa‘IaJIBHBIC MOHATHS 00
OpPraHu4€CKuUX BEIIECTBAX KaK O
COCIMHCHUAX YyII€poga

Kpemuuii u ero coequHeHus

[IpakTuueckas pabota Ne 5. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«BaxHenmue HeMeTauIbl U UX
COCIMHECHU»

KonTponeHast padota Ne3 o teme
«BaxHenmue HeMeTauIbl U UX

bubmmoreka [{OK
https://m.edsoo.ru/00adfd9c

bubmmoreka [{OK
https://m.edsoo.ru/00adfebe

bu6moreka [IOK
https://m.edsoo.ru/00ae006¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027e

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e

bubnuoreka [JOK
https://m.edsoo.ru/00ae080a

bubnuoreka [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el8



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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COCAUHECHUA»

OO01as XxapaKTepUCTUKA XUMUYECKUX
3JIEMEHTOB — METAJUIOB.
Merannuueckas CBs3b U
MeTajInyeckasi Kpucrauindeckas
pemérka. Gu3nyeckre CBOMCTBa
METaJlJIOB

XHWMHUYECKUE CBOMCTBA METAJIIOB.
DIEKTPOXUMHUYECKUIN P
HaIpsHKEHUH METaJUIOB

O61ue crnocoObl NOTy4YeHUS
meTtamioB. CriaBel. Berancnenus no
YpaBHEHUSIM XUMUYECKUX PEAKITUH,
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
npuMecH

Ilonsatue o KOppO3uHU METAJIJIOB

Illenounbie METaJIIbI

OKCcHIBI ¥ THAPOKCH/IBI HATPUS U
KaJns

IlenoyHO3eMEIbHBIE METAJIbI —
KaJBLIUA U MarHui

Baxxnelnme coeMHeHN KaJIbIIUS

O0001IeHHE U CUCTEMATU3 AU

bubmmoreka [{OK
https://m.edsoo.ru/00ae103e

bu6moreka [IOK
https://m.edsoo.ru/00ael156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael156

bu6mmoreka [JOK
https://m.edsoo.ru/00ael278

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4b2

bubmuoreka [JOK
https://m.edsoo.ru/00ael4b2

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

bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8



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
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53
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55

56

57

58

59

60

3HAHUH

JKEcTKOCTH BOABI M CIIOCOOEI €6
yCTpaHCHHUS

[IpaxTnueckas padota Ne 6 o Teme
"JKécTKOoCTh BOJBI M METOJIEI €€
ycTpaHeHHs "

ATOMUHUN

AmpoTepHbIe CBOWCTBA OKCHIA U
TUAPOKCHIA

Kemeso

OKCHIBI, THAPOKCHJIBI U COJIH JKeie3a
(1) u xenesa (I11)

O0001IeHNEe U cCUCTEMATU3ALIIS
3HAHUN

[Ipaktuueckas padota Ne 7. Permenue
AKCIEPUMEHTAJIbHBIX 33124 10 TEMe
«Baxneiliue MeTauibl 1 UX
COEJIMHEHUS

Boruncnenus o ypaBHEHUSIM
XMUMHYECKUX PeaKIUid, eCI1 OJHUH U3
pEeareHToB JaH B U30BITKE UITU
COJICPXKUT pUMecH. Beruncienus
MAacCOBOM JIOJIM BBIXOJa IPOIYKTA
peaxiuu

bubmmoreka [{OK
https://m.edsoo.ru/00ae1886

bubmmoreka [{OK
https://m.edsoo.ru/00aelae8

bubmmoreka [{OK
https://m.edsoo.ru/00aelc64

bu6moreka [IOK
https://m.edsoo.ru/00aelc64
bu6moreka [IOK
https://m.edsoo.ru/00aeld86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael750



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

61

62

63

64

65

66

67

68

O00011IeHNE ¥ CHCTEMAaTH3aLIH
3HAHUI

BemecrBa u matepuainsl B
TMOBCEIHEBHOM KM3HH YeIOBEKa
XHWMHYECKOE 3arps3HEHUE
OKpyKaromen cpenbl Posib xumMuu B
peIIeHUHN YKOJIOTHIECKUX TTPOOIIEM.
O0600menue no TeMe "BakHelime
MeETaJlIBl U UX COeTMHEHNA"
[IpomexxyTouHas arrecTanus
Peseprubrit ypok. O6001IeHNE 1
cUCcTeMAaTU3alys 3HaHUH
PeseprubIit ypok. O6001eHNE 1
cUCcTeEMaTu3alys 3SHaHUH

PeseprubIit ypok. O6001IeHNE 1
crcTeMaTH3aIlHsI 3HAHU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

bubmmoreka [{OK
https://m.edsoo.ru/00ae3f50

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

bu6moreka [IOK
https://m.edsoo.ru/00ae4270

bu6moreka [IOK
https://m.edsoo.ru/00ae0dOa

bu6mmoreka [IOK
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

YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 kiacc/ Kysznenona H.E., Tutosa .M., I'apa H.H., Akiimonepnoe odmiectBo «M3marensctBo «IIpocBemienue»

* Xumus, 9 kinacc/ ,Kysnenosa H.E., Turosa 1.M., I'apa H.H. Axunonepuoe obmectBo «M3natensctBo «IIpocsemnienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HaconoBa A.E. Xumus B Tabnumnax. 8—11 kmaccel. CripaBodHoe mocooue

Hcrounuk: https://rosuchebnik.ru/material/khimiya-pourochnye-razrabotki-10-klass-bazovyy-uroven-metodicheskoe-po/

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru

https://m.edsoo.ru.
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