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MNOACHUTEJIBHASA 3AIIMCKA

Pabouvas mporpamMma 1mo XMMUM Ha YPOBHE OCHOBHOTO 0O0IIIET0 00pa3oBaHUs
COCTaBJ€Ha HA OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOU
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHMsl, MPEICTABIEHHBIX
B ®I'OC OOO, denepanpHOil pabodeil mnporpaMMbl, a Tak)Ke€ Ha OCHOBE
dbenepasibHON pabodeil mporpaMMbl BOCIUTAHUS W C Y4ETOM KOHIEIUU
MpernolaBanusi y4eOHOTO MpeaMeTa «XUMHS» B 00pa30BaTEeIbHBIX OpraHU3aIHsIX
Poccuiickon denepanumu.

PabGouass mporpamMma mo XuMuM JAET MPEACTABICHUE O UEIX, OOIen
cTpaTerud OOy4YeHMs, BOCHUTAHUS M Pa3BUTHS OOYYAIOLIMXCS CpPEICTBAMU
y4eOHOro mpeaMeTa, YCTaHABIMBAET 00s3aTelIbHOE MPEIMETHOE COJEp>KaHUe,
peaycMaTpuBaeT pacmlpefeieHue ero M0 KilaccaM H CTPYKTypHUpOBaHHUE TIO
pazzenaM M TE€MaM NpPOrpaMMbl O XUMHUH, OINpPEAENAeT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XHUMHH C y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  OOyYalomuxcsi, OMNPEeAeNIeT BO3MOXXHOCTH TMpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbrataMm oOy4eHHs] XUMUW Ha YPOBHE IIeJieH U3yUeHUs MPeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEIILHON JIEATEILHOCTH OOYYalomerocss Mo OCBOCHUIO
y4e0HOTO CO/IepKaHUSI.

3HaHWE XHMHUHM CIYXUT OCHOBOW [iJIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyarouierocs, ero npeacTaBIeHUH O MaTEPUAILHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOpMUPYEMbIC XUMHEH NPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPTrU M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aIbHBIX
npo0seM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUYECKOM,
MUIIEBON U 3KOJIOTUYECKOW O€30MacHOCTH, MPOOJIEM 3[paBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEH  JUII  CaMOpPa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAIILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarouuxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM y4yeOHOU  JesTeNbHOCTH,
OKCIIEPUMEHTATLHBIX W HCCICIOBATEIBCKAX YMEHHH, HEOOXOJMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHOM JICATEIBHOCTH;

3HAKOMUT CO CHeuu(UKOl HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIA/1a HA €UHCTBO MPUPObI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUHU €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00YYaIOLIUXCs;



crocoOCTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
o0Opa3oBaHue 00yUJarOIIUXCS.

JlaHHbIe HampaBjeHUsS B OOyYE€HUM XUMHHU OOECHEUYUBAOTCA CHElU(PUKON
colepkaHWsl  y4yeOHOro  TpeAMeTa, KOTOpPBIM  SBIAETCS  IMEAaroru4ecku
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpEAeIEHHOM 3Tare e
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€er0 00pa30BaHUsl OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMBbl MEPBOHAYAIBHBIX MOHSITUH XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TMOHSITUM
OPTaHUYECKON XUMHH.

CtpykTypa coiepKaHus MPOTPaMMBI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona kK €€ m3ydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATHUIN 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMbI ITOHITHM O XMMHUYECKOM
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHUHLMILY
MIOCJIETIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepuonnueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TIpeACTaBICHHM 00 JJIEKTPOIMTHYECKOW JHUCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBITIOJHSAS (PYHKIMH OOBSACHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEUW MPAKTUYECKOTO MPUMEHEHUS] U MOJy4eHUs
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHHUS O XMMHUYECKOW COCTABJIAIOLICH HAYYHON KapTHHBI MHUpA B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, LEHHOCTHOTO OTHONIIEHUS K HAy4YHOMY 3HAHHUIO U
MEeTOJaM MO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKalOUMHi MUpY,
«buosorus. 5—7 kinacce» u «Dusnka. 7 knaccy.

[Ipy wu3ydyeHUH XUMHHM TPOUCXOJAUT (POopMHUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHMS, MPAKTHYECKOU
JEATEeIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYpHI.
3agaya y4eOHOro ImpeaMera COCTOMT B (DOPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAHUN — Ba)KHEUIUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKUX TOJIOKECHHM,
JOCTYIHBIX OO0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



NpUOOIIEHNM K HAy4YHBIM METOJaM T[O3HAHWS TPH W3YyYEHUU BEIHIECTB U
XUMUYECKUX PEaKIuii, B (HGOPMUPOBAHUM M PA3BUTHUU MMO3HABATEIILHBIX YMECHUN W
UX TPUMEHEHWH B Y4eOHO-TIO3HABaTENbHOM U  y4eOHO-MCCIIEeI0BATENbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBWi 0O€30MacHOr0 OOpallleHHs C BEIIeCTBAMHU B
MOBCETHEBHOM JKU3HHU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOI'O OOIEr0o 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TAKUE LI, KaK:

— (dopmMupoBaHHEe WHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPHUHATHIO PELICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTh OOYy4YEeHUST HA  CUCTEMATHYECKOE MPUOOIIECHHE
oOydaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— o0ecnedeHue yCaoBU, CIIOCOOCTBYIONMIUX MPHUOOPETEHUIO 00yJarOIIUMUCS
OMbITa Pa3HOOOPa3HON JAESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MUMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE JIs
pa3TUYHBIX BUJOB IESTEIILHOCTH;

— (¢dopmupoBanne oOmeld (QYHKIIMOHAIBHOW H E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUU OOBACHATH M OICHUBATH SIBJICHUSA
OKPYXKAIOIIETO MHPA, WCIOJNB3ys 3HAHWUS W OIBIT, MOJYYEHHBIE TPU HU3YyUYECHUU
XUMUHU, TPUMEHATh MX TPU PEIICHHH MPOOJIeM B TOBCEIHEBHOW JKU3HH H
TPYJOBOM 1€ITEILHOCTH;

— (¢opmupoBaHue y OOydYalOMIMXCSd TyMaHUCTUYECKUX OTHOUICHHH,
MOHUMAHUS [IEHHOCTH XUMWYECKUX 3HAHUM IS BBIPAOOTKH DKOJOTUUYECKU
1€JeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JEITEILHOCTH B IEJSIX
COXpaHEHUs CBOETO 3I0POBbS U OKPYXkKAIOLIEH TPUPOIHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CMOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUS OOIIEUYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOoduiis M HampaBJICHHOCTU AAJIbHEUILIEro
oOy4eHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HW3YYEHHS XHMHHM Ha YPOBHE
OCHOBHOT'O 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEPKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuu. Ponp X¥MHUM B )KM3HH 4YeJIOBEKA. XUMHUS B CUCTEME HAyK.
Tena wm BemiecTtBa. du3nMueckue CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSTHUE
BeliecTB. [loHsiTue 0 MeTojax Mo3HaHWs B XUMHH. YUCThIE BellleCTBA U CMECH.
CriocoObl pa3aeeHnst CMECei.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIEeMEHTbl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi ¢opmysna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcHUTENbHAS MOJIEKYJIsIpHas macca. MaccoBasi 0Jisi XUMUYECKOTO 3JIEMEHTa B
COEMHEHUH.

KomnuectBo Bemiectsa. Mosb. MonsipHas macca. B3aumMocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €OUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCAUHECHUM.

Du3nyecKue U XUMHUUYECKUE ABJICHUSI. XUMHUYECKasl peakius U €€ MpU3HaAKH.
3aKOH COXpaHEHHUs MacChl BeIEeCTB. XHUMHUYeCKHe ypaBHeHusa. Knaccuduxanus
XUMHUYECKUX PEaKIi (COeIMHEH NS, PA3I0KEHNUs, 3aMEIIIEHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHWYECKOHN IMOCYI0H, MpaBuiaMu padOTHl B J1a00OpaTopuu 1
npuémMamu oOpalleHus: ¢ J1abopaTOpHbIM 00OPYAOBAaHUEM, U3YUEHUE U OIMKCAHUE
dbu3nueckux CBOMCTB 00pa3l0OB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
busnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pAaCTUpPaHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJIEHCALMS BOJAbI) U XUMUYECKHX (TOPEHUE CBEUHU, MPOKAIMBAHUE
METHOM MTPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OMKCaHUE MPHU3HAKOB MPOTEKAHMS XMMHYECKUX peakiuil (pas3ioxeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3iioKeHHe TUIAPOKCHUIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkee3a ¢ pacTBopom conu meau (1),
W3Y4YEHUE CIOCOOOB PA3JEICHHS CMECEH: C MOMOIIBbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIAPUBAHUE, JUCTHILISAINS, XpoMaTorpadusi, MpoBeIeHNE OYUCTKH TTOBAPECHHOU
coid, HaOJIOJEHWEe U  ONHUCAHME  PEe3yJbTAaTOB  MPOBEIAEHUS  OIbITA,
WUTKOCTPUPYIOLIETO0 3aKOH COXPAaHEHUSI MAacChl, CO3JaHUE MOJEIEH MOJIEKYII
(ILIapOCTEPIKHEBBIX ).

Bakueiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — sneMeHT U mpocToe
BelecTBo. HaxokneHuwe kuciopoga B MNpUPOAE, (PU3MYECKHEe U XUMHUYECKUE
cBoiicTtBa (peakiuu ropenus). Oxcupapl. [lpumenenuwe kuciopoga. CrocoObl



MOJYYEHHsS] KHUCIOpOJa B Jabopatopud H MOpombilieHHOCTH. Kpyrosopot
Kuciopoaa B mpupoae. O30H — autoTporHas MoAuGUKAIIS KACIOpoa.

TemnoBoil 3¢(deKT XUMHUECKONW peakluyd, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- U DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HCHHE
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pdekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonmopon — snement M mpoctoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3MYECKHe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noxyyeHus. Kucnorsl u comnu.

MomnsipHbiii 00BEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBIL
HaceiieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 70J1 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponp pacTBOpoB B Ipupoze U B KU3HU 4desioBeKa. KpyroBopor Boabl B IIPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BOI.

Knaccudukanus neopranmveckux coemuHenmit. Oxcumwl. Knaccudukarms
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aM{pOTEpHbIE) U
HecosieoOpasyromue. Homenknatypa oxcugoB. Dusndeckne ©W XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomyueHne OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMI: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHuii. PU3MYECKHME W XUMUYECKUE CBOMCTBA
ocHoBaHuM. [loyuenne ocHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu meramwioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckre U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUS KACIOPOAa B BO3AYyXE, MOJYYCHHE,
cobupaHue, pacmo3HaBaHWE M HW3YYEHUE CBOWCTB KHCIOpOAa, HaOIIOIeHNE
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
NpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHWE ¢ oOpa3liaMM OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHWE, PACIO3HABAHUE M H3yUEHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaencTBue Bojoposaa ¢ okcugoM meau (II)
(BO3MOXHO HCITIOJIb30BAHUE BUEOMATEPUAIIOB), HAOMIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAHUE OCOOEHHOCTEM pacTBOPEHHUS! BEILECTB C
pa3IMYHONM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW AOJIE pacTBOPEHHOTO BEWIECTBA, B3aMMOJECHCTBAE BOAbI C METAJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUAIIOB),



UCCIIEIOBAaHUE O00pa3lloB HEOPraHMYECKHWX BEIIECTB Pa3jIMYHBIX KIACCOB,
HaOJFOICHNE W3MEHEHHUSI OKPACKM MHIMKATOPOB B PACTBOPAX KHCIJIOT W IIEJIOYCH,
uzydeHue B3zaumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEpHOUM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEaKkUWil HEUTpAIM3alHM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHM, BBITECHEHHE OJHOTO METAJUIa JIPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEUHEHUID.

IHepuoauueckuii 3axkoH u Ilepuoauueckasi cucreMa XUMHYECKHX
iemeHToB JI. U. MenageneeBa. CtpoeHne aroMoB. XUMHYECKAs] CBSI3b.
OKHCINTETILHO-BOCCTAHOBHUTE/ILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAcCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTne o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoguueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
NU. MengeneeBa. KopoTkomepuonHas W JAJIUHHONEpHOAHas  (QOpMBI
[Tepronnueckoit cucrembl xumuueckux aemMeHToB J{. . Menneneesa. Ilepuoas
u rpynnbl. Ou3nyeckuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 00O0JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuognueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuoguueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAaJANyca aTOMOB XHMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MeHneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckasi cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIIOB M HEMETAJUIOB, B3aWMOJCHCTBHE
TUJIPOKCUAA LIMHKA C pPAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUTKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakiuy pazioKeHHsl, COSTUHEHU ).

Mestcnpeomemmnuie ceasu



Peanu3anus MeXnpeaMEeTHhIX CBA3€H NpU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 MCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYUHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIINUXCSA CUCTEMHBIMU JUISI OTAENIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0111e ecTeCTBeHHO--Hay4UHbIE TOHSTHS: HAay4yHbIN (akT, TUNoTe3a, Teopus,
3aKOH, aHalM3, CHHTE3, Kilaccu(ukamus, TMepuoIUIHOCTh, HAOIIOICHHE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEILlECTBA, I'a3, (PU3MUYECKUE BETUUYUHBI, €IHUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37b1, COTHIIE.

buonorus: ¢orocuntes, qpixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE MOPOJBI,
MOJIE3HBIE NCKOMAEMBIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KJIIACC

BemecTBo M XUMHYECKasi peaKIHus

[lepnognueckuit 3axoH. Ilepuoguueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kaius, KalblUsi M HX
COCIMHEHU B COOTBETCTBUHM C TMOJIO)KEHUEM 3JeMEeHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUNA KPUCTAIUIMYECKOW PEIETKU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMAYeCKUX peakivii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETECHEN OKHCIEHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 CKOPOCTM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [loHATHe O rOMOreHHBIX U TeTePOTCHHBIX
peakuusx. [lonsatue o xaramuse. [lorstue o xumuueckoM paBHoBecuu. PakToOpHI,
BIIMAIOLNIME HA CKOPOCTh XUMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE  PEaKlMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHOM ~ PEAKLIHM. CocraBneHue YpaBHEHUMN



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCHOJIb30BAHHEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXxaHu3M [OHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMUYeCcKo# cBsi3u. CteneHb auccounanuu. CUIIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu nonHoro oOMeHa. Y cia0BUs NPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIe B CBETE MPEACTaBICHUNA 00 AICKTPOTUTHYECKON
nuccounanuu. KauectBeHHble peakuin Ha HOHBL. [IoHATHE O rMapOIU3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W anmasa), CIO0XKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOLUMAIMU KHCJIOT, IIEJI0YEM H COJeH
(BO3MOXXHO  HCHOJB30BAHME BHUJEO MAaTEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX —~ MPHU3HAKA  MPOTEKaHHWS  peakuuid HOHHOrO  OOMeHa
(oOpazoBaHue ocajaka, BbIJCICHHE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pas3lIoKEHUs, COEIMHEHNs), PAaCIO3HABaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pPEaKUUMM Ha HOHBI, pEILICHHe
DKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJsibl 4 MX cOeIMHEHUS

OO6mast xapaktepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (pu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TalloT€HOB. XMUMHYECKHE CBOWCTBA HAa NpPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METa/llaMU, HEMEeTajlaMH, MIeJo4amMu). XJIOPOBOAOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHUE, NpUMEHEHHe. [lelicTBue
XJOpa W XJOPOBOJOPOAA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuapl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (uU3MYecKue CBOMCTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(MUKAIIMU KUCIOPO/Ia
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, PU3NYECKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciioTa, @QuU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
NpEeACTaBUTENS Kacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEaKlUu,
JeXaliue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJMYy4YeHUsT CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl PEAKIUS Ha



cynb¢ar-uoH. HaxoxaeHue cepbl U €€ COEAMHEHUH B MIpUpoOJe. XUMUYECKOE
3arpsi3HEHUE OKPYXKAloIel cpelbl COeNWHEHUSIMU cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPEA0TBPAIICHUS.

OOmmast xapakrepuctuka 37JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u xuMu4yeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
¢uznyecKkne 1 XMMHUYECKHE CBOMCTBA, OMyuyeHUe U nmpuMenenre. Conu aMMOHuS,
ux (pU3NUEeCKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ MoyiydeHHue, (PU3NYECKue M XUMUYECKUE
CBOMCTBa (OOIIME Kak MPEACTaBUTEN Kjacca KHUCIOT U crhenuduyeckue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHSA B KAaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHU4YeCKoe 3arps3HeHIE OKPYIKAOIIECH CPElbl COSTMHCHISIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, puznueckne M XUMHUYECKHE CBOMCTBA.
Oxcun hocdopa (V) u dhochopras kucnora, GU3NIECKUe U XUMHUIECKHUE CBONCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBbHBIX yI00pEHUIA.

OOmast xapakTepuctuka 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PACOPOCTpAaHEHUE B TPUPOAE, (PU3NYECKHUE U XUMHUYECKUE
cBoricTBa. Ancopouusa. Kpyrosopot yraepoaa B mpuponae. OKCUIBI yIiiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACHCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa u €€ coiu, UX (pU3nYecKkue U XMMUYECKHUEe CBOMCTBA,
noiyuyeHue W npuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SMICTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMIEPUH, YKCYCHAs! KUCIO0TA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, NPUPOIHBIMN Tra3, HEPThH),
OPOAYKTHI WX mepepaboTku (O€H3MH), UX pojib B OBITY W MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, YriieBoJax — U UX
poiid B OKM3HM 4eloBeKa. MarepuaibHOE€ €AMHCTBO OpPraHuYecKux W
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusmueckue u XUMHUYECKHE CBOWCTBA, TMOJIyYEHUE H
npumeHenue. CoeauHeHHs KpemMHusi B mnpupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThI, UX HCIOJIb30BAHHUE B
ObITYy, B IPOMBILIUICHHOCTU. BakHeillline cTpouTesbHbIE MaTepualbl: KepaMHKa,



CTEKJIO, IIEMEHT, OC€TOH, *kene300eToH. [IpobmeMbl 6e30macHOTO MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3O0B HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpaKAMOIKNEe (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
raJIOr€HOB M WX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE ¢ o0pa3uaMud XJOpUIOB (TaJIOT€HHUIOB), O3HAKOMJIEHHE C
oOpasmamu  ceppl U €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOYTiIMBaHUs caxapa Ioj JAeiCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, M3YY€HUE XHMHYECKMX CBOMCTB
pa30aBICeHHOI CEpHOM KUCIOTHI, MPOBEICHNE KAYECTBEHHON PeaKkIMi Ha CyIb(aT-
MOH W HAOJIOJeHWEe NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHWE C (U3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeguHEeHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HocHopHBIX yaoOpeHui, mogydeHue,
coOupaHue, pacrlo3HaBaHHE M M3YyYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHE NMPHU3HAKOB
UX IPOTEKaHHUsI, B3AUMO/ICMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCJIOTBI C ME/IbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJENen
KPUCTAIUIMUECKUX pEeHETOK anmasza, rpadura, (QymnepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOMpaHue, pacrlo3HaBaHUE U M3yYEHUE
CBOMCTB YTJIEKMCIIOTO ras3a, MpOBEJICHUE KaueCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 no teMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSI.

MeTaJuibl 4 X COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B Ilepmommueckon cucreMe XuMU4ecKux dyemeHToB /J[. U.
MenpaeneeBa u ctpoeHus atomoB. CTpoeHre MeTauioB. MeTtaiuyeckas CBA3b U
METAJIMYEeCKasi  KpUCTaJUIMuecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaMpspKeHUH MeTamioB. OU3nyecKkre U XMMUYECKHe CBOWCTBa MeTaiioB. OOiue
crocoObl Moiy4yeHus: MeTamioB. [loHsATHE O KOppO3UM METaIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppos3uu. CrmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBITINICHHOCTH.

[[lenounble MeTambl: ONOXKEeHUE B [lepruonnueckoil cucTeMe XMMHYECKUX
sanementoB JI. M. MenneneeBa, CTpOCHHE MX aTOMOB, HaXOXKJICHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kaius). OKcuabl u



TUIPOKCUAB HATpusi W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCJIMHEHUU.

[Ilenoyno3emenbHblE METaUIBl MAarHMd W KaJbLWW: TOJOKEHUE B
[Tepuognueckon cucreMe xumuueckux snemeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaXO0XJICHHE B Ipupoe. PU3nyecknue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelive coelUHEHUS Kaiblus (OKCUJA, TUIPOKCUI, COJIM).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJFOMUHHUI: TI0JI0)KEHUE B [lepnoandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE atoma, HaXOXIACHUE B Ipupone. PusnyuecKue u
XUMHUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoanueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aToMa, HAaXOXAeHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xkene3a. Okcuibl, rTuApoKkcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyUYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OoOpa3lamMu METalIOB U CIUIaBOB, WX (HU3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HMH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHAOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbIIUSl W HATpus C BOJOM (BO3MOXKHO HCIMOJ30BAHUE BHUAECOMATEPHATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS Keje3a B KUCIOPOAE
(BO3MOXHO ~ MCIIOJB30BAHME  BHUJAEOMATEPHUATIOB), MPU3HAKOB  MPOTEKaAHUS
KAUYECTBECHHBIX PEAKIMU HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxene3a (I11), meau (11), HabnrOEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJlus U Kalblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIeI0BaHNe aM(pOTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEIICHNUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «Baxunelmue
METAJJIbl U KX COECIUHEHHUS.

XHMHUS M OKpY:Kalolas cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momons mpu
XUMHYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXaroleld cpeabl (mpeneiabHas AOMyCTUMAas
KOHIIeHTpanus BeulecTs, aanee — [1/IK). Ponb xuMun B pemieHn 3K0JI0THYECKUX
npooIIeM.

Xumuyeckuii IKCnepumenm:

u3ydyeHue oOpaslioB MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzanusi MeXmpenIMETHBIX CBsi3ed NMpU HM3yYEeHUH XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DAKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKauus, MNEePUOAUYHOCTb, HAOIIOEHUE,
HKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s peKT, TeXHOIOTUSI, MaTEPHUAIIBI.

duszmka: Marepusi, aTroMm, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsi, MPOBOJHUKH,
MOJyIPOBOJIHUKH, AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeEN0, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas
peméTka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI W3MEPEHHUsS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
MI0JIC3HBIE HCKOIIaeMbI€, TOTUTUBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE PE3yNbTaTbl OCBOEHHUS MPOTPAMMbI OCHOBHOTO  OOIIEro
0o0pa3oBaHMs JTOCTUTAIOTCS B XO0J€ OOYy4YeHUS XUMHH B €JUHCTBE Yy4yeOHOU u
BOCIIUTATENBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUMCKUMU
COIMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHSITHIMU B
oOllecTBe MpaBWJaMM M HOPMaMU TMOBEICHHUS M CIIOCOOCTBYIOT MpolEeccaM
CaMOMNO3HAHUs1, CAMOPA3BUTHUSA U COI[MATM3ALUMU O0YyHarOIIUXCSI.

JIn4HOCTHBIE  pE3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYyYaloIIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TMO3WTHUBHBIX LIEHHOCTHBIX OPUEHTAUUW W
pacIIMpeHne ONbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) mIaTpHOTHYECKOTO BOCTIMTAHMSL:

LEHHOCTHOTO OTHOLIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAYyYHOMY HACIEIWI0, NOHMMAaHHS 3HAYEHUS XMMHMYECKOM HAyKU B JKHU3HU
COBPEMEHHOTO OOIIeCTBa, CIOCOOHOCTH BJalETh TOCTOBEPHOW HH(OpMAIHE O
NIEPENOBBIX JOCTVIKEHHUSIX M OTKPBITUAX MHPOBOM M OTEHYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax M IPAaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM U JPYrUX  BHUJAAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM [ESTEeIbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, TMO3HABAaTEIbHBIX 3a/a4, BBIMIOJHEHUH XHUMHUYECKHX
HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B TIPOILIECCE B3TOM yueOHOW MAeATeTbHOCTH, TOTOBHOCTU
OLIEHMBAaTh CBOE TIOBEJICHHE U TIIOCTYIIKM CBOMX TOBApHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHPOBO33PEHYECKUE TPEICTABICHUS O BEIIECTBE M XMMUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIISIOLINE
OCHOBY JJISI IOHUMAaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpa, MPEACTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSl MPUPOJBI, B3aMMOCBS3SIX YEJIIOBEKa C
MIPUPOJHOM CPEIOU, O POJIM XUMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

IIO3HABATEIIbHBIE MOTHBBI, HAIPABJICHHBIE HA IIOJyYEHHE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOJIMMBIE AJi1 OOBSICHEHUS HAOJIOAAeMbIX IMPOLIECCOB U SIBJICHU,
MO03HABATENIbHOM, MH()OPMAIMOHHOM W YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUUYECKHMMH CpPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYEHHI0 U TO3HAHHIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €amMO0Opa30BaHUIO, IMPOEKTHOM W HUCCIEA0BAaTENIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOODY HANPABIEHHOCTH M YPOBHSA OOy4YeHUS B
JIaIbHEUIIIEM;

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 »KW3HH, OCO3HAHUE MOCIEICTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOrojsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOMMMOCTA COOJNIO/IEHUsT TIpaBW O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEILIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJa pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS NPEIMETHBIX 3HAHUA N0 XHMHH, OCO3HAHHBIM BBHIOOD
WH/IMBUIYAIbHON TPACKTOPUU MPOJOJIKEHHS 00pa30BaHusl C yU4ETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeSTEILHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMA:

HKOJIOTHYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3€MJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOIECHUS
npaBui O€30MaCHOTO MOBEICHUS MpU pabOTe ¢ BEUIECTBAMHU, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMUX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenns 3a1a4, CBA3aHHbBIX C OKPYKaIOLEH IPUPOIHON CPENOH, I ITOBBILIECHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00alIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX PEUICHHUs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUSA PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIIBHON MPAKTHKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHUS OOIEHAYyYHbIE TMOHATUS (3aKOH, TEOopus,
NPUHIMI, TUIIOTE3a, (PAKT, cUCTeMa, MPOIECC, IKCIEPUMEHT U JIPYToOe.), KOTOPbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIEC AEHUCTBUS (MIO3HABATENIbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOOecnednBaloT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHWPOBAHUIO U OCYIIIECTBICHUIO Yy4eOHOU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JOTHUYECKOTO MBIIUIEHUS IMPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS JIJI1 OOBSICHEHUS OT/AEIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 1T KIACCH(PUKAINA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHWSI,
CTPOUTH JIOTHUECKHE PACCYXKJICHUS (MHIYKTUBHBIE, JEYKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOBI M 3aKJIFOUYCHUS

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ 3JIeMEHTa), XuMudeckas (opMmysia W ypaBHEHHUE
XUMHUYECKOW pEeaKIui — MPpU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX MNPEACTABICHUN BBISBIATH U XapPaKTEPU30BATH CYLIECTBECHHbBIC
MPU3HAKN U3y4aeMbIX OOBEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CIEJCTBEHHBIE CBSI3M U
MIPOTHUBOPEYHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUS, & TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YUEHUYECKUX HKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJIO0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 Pe3ynbTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BHIOWpATh, aHANM3UPOBATh W HWHTEPIPETHPOBATH HWHOOPMAIUIO
pasTUYHBIX BUIOB U (OPM MPEACTABICHUS, TOJYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE TMPUMEHSATh Pa3IudHbIe METOIbI W 3aIPOCHI MPHU TOUCKE M O0TOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIUX JTAHHBIX, HEOOXOIWMBIX JJI BBITIOJHEHUS
y4eOHBIX U TI03HABATEIBHBIX 3a7a4 ONPENeIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH ~ UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHIA,
OBJIQJICHUE KYJbTYpON aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOPMY MpEeACTaBICHUS HHPOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXHBIMH CXEMaMH, JAuarpaMMaMH,
npyrumu opmamMu rpaduKu U UX KOMOHWHAIUSIMU,

YyMEHUE UCIOJNb30BaTh MW  aHAJM3UpOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENHLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPY>KAIOLIEH NPUPOIHON
CpEIIbI.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeliCTBHUA:

yMEHHUsI 3aJlaBaTh BOIpPOCHI (B XoJie nauasora W (WIM) IUCKYCCHH) IO
CymecTBy  oOcyxnaeMoil  TeMbl, (OPMYJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITIOJTHEHUS MTPEIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pe3yJabTaThl  IO3HABATEILHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJiaTh MpPEe3EHTAIHUIO
pEe3yAbTATOB BBINOJHEHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHO# pabOTHI MO MCCIIECIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNcHUe KpPUTEPHEB IO OICHKE KavyecTBa
BBITIOJTHEHHOUW paOOThI U JPYTHE).

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LN JACSITeNbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOMAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3(pEeKTUBHBIE CIIOCOOBI PEIIeHUsT yUeOHbIX U
MO3HABATENIbHBIX 3a7[a4, CaMOCTOSITEJIPHO COCTAaBISITh WM KOPPEKTHPOBATH
MPEJIOKEHHBIN  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUM C Y4ETOM
MOJIyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJibTaTa 3asBICHHOHN €U, yMEHHE
WCITOJI30BATh M aHAIM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHOil pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I MpeAMETHOM o0nacT  «XUMUS», BUIBI
JEATENbHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHpPETALNH,
peoOpa30BaHUIO U MPUMEHECHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K xoH1y oOyuenus B 8 kj1acce npeMeTHbIE PE3yJbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIA:

e PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XMMHUYECKasl Peakius, KIacCH(PUKAIUS PEaKIHil: peaxkiuu
COCAUHEHHUs, pEAKUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEAKIINH, TeII0BOU 3PeKT peakiuu,
SIPO aToMa, JJIEKTPOHHBIM CIIOHW aroMa, aTOMHas OpOWTalb, PaJNYC
aTOMa, XMMHUYECKasl CBs3b, MOJISIPHAS M HENOJIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATMOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MpoueHTHasE KOHLIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATUA U
MIPUMEHATH T MOHITUA PU OMUCAHUU BEMIECTB U UX MTPEBPALICHNU;

e WCIMOJBh30BaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBieHHS (hopmys
BEILIECTB U YPABHEHN XMMHUYECKUX PEAKIIMIA;

e ONpENesATh BAJEHTHOCTb aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNMPEACIEHHOMY KIIACCY COEAMHEHUU 10
dbopmynam, BHUJ XUMHUYECKONW CBsS3M (KOBWJICHTHAas W WOHHAs) B
HEOPTAaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbicha Ilepuomnueckoro 3akoHa [J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MoJioxkeHus B [lepuonmyeckoil cucreme,
3aKOHOB COXPAaHEHWs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATh U XapakTepuszoBaTh TabMuuHyro Qopmy Ilepuonnyeckoi
CHCTEMBl XHMHWYECKHMX DJIEMEHTOB: pa3iIv4aTh TMOHATHS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabnuue «llepuoanueckass cucrema xumuueckux saemeHtoB [ W.
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sapa, 00IIee YMCIIO IIEKTPOHOB
U pacmpeeieHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy W COCTaBy YYAacCTBYIOUIUMX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D PEKTY);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIECTB
pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINIA;

POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmysie
COEIMHEHMsI, MAaCCOBYIO JIOJIIO BEIECTBA B pACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIE OTEPAIMA MBICTUTEIBHONU NESITEIILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000O0IICHHE, CHCTeMAaTH3alUI0, KIacCU(UKAIIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — JJIsl M3Y4YEHHUs CBOMICTB
BEIIECTB M XHUMHYECKUX pEeaKIui, €eCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJibHBI U MBICIICHHBIN);

cleloBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMUYECKOM  MOCyAOl U
7ab0paTOpHbIM 000pY/IOBaHHEM, a TakXKe TMpaBuiiaM OOpalleHusl C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUHUSMH T[O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa M KHCJIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEACTEHHOW MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M NPOBOJAUTH  XUMHUYECKHME  SKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHX U APyTHE).

K xonIy oOydeHus B 9 Kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHHOH, IMPOCTOE BEILECTBO,
CJI0KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOU 3 deKT
peakiu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMbIE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEJb,  OKHCIEHHME UM  BOCCTAHOBJICHHE,
aIIoTponus, aM(pOTEepPHOCTh, XUMHUUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
METaJlJIMYecKas), KpUCTAJUIMYECKass pemérka, KOppo3us METaloB,
CIUIaBbI, CKOPOCTb XHWMHYECKOW pPEaKUW{, IPENEIbHO JIOIyCTHMast
xoHuentpaus [1/IK Bemecrna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IOHATHU U
IIPUMEHSATD ITH MOHATHS IIPU ONIMCAHUU BELIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XUMMUYECKYI0 CHUMBOJMKY [UJIsl COCTaBieHUS (opMyl
BEILECTB U YPAaBHEHUM XUMHUUYECKUX PEAKIIN;

ONPENEIATh BAJICHTHOCTD U CTENEHb OKUCIIEHNS] XMMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIECKHOCTH BELIECTB K
ONpeAeIEHHOMY KJIacCy COEIMHEHU 1o (opMysiaM, BHJ XUMUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XUMHUYECKON (Qopmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUN, TUI KPUCTALIINYECKOU
PELIETKA KOHKPETHOIO BEILECTBA;

packpsiBath cMbIca [lepuommueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BATh
Tabnuunyto Gopmy lleproanueckoil cUCTEMBl XMMHUYECKHUX 3JIEMEHTOB:
pa3nuuaTh TOHATHS «TJaBHas moArpymnmna (A-rpynma)» U «moOovHas
noarpynna (b-rpynma)», mansle u OosbliMe NEPUONBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEITCSI B NEPUOAMYECKOM Tabmuie, ¢
YUCJIIOBBIMU  XapaKTEpPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKHX
AJIIEMEHTOB (COCTaB M 3apsia sAapa, oOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DJIEKTPOHHBIM CIOsIM), OOBSACHATH OOIIHNe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOWMCTB JJIEMEHTOB M MX COCAVUHEHUHN B
Ipenesiax MajblX IIEPUOJ0OB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHUE peakuud (10 YHUCIy U COCTaBy YYAcCTBYIOLIUMX B pPEAKLIUU
BELIECTB, MO0 TEIUIOBOMY 3(P(EKTy, N0 U3MEHEHUIO CTEIEHEN OKUCIIECHUS
XMUMHYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U CHEHU(PUUECKHE XUMHUYECKHUE
CBOMCTBA IIPOCTBIX M CIOKHBIX BEIIECTB, NOATBEPXKAAs OIMCAHUE
IPUMEPAMHU MOJIEKYJIIPHBIX M HMOHHBIX YPAaBHEHHMHM COOTBETCTBYIOLIHX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPAaBHEHHs DJIEKTPOJUTUYECKOM JUCCOLMALAUA  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAOIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMH PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa ATUX PEAKIIMA;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTpPOEHUS,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHMCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmylie
COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHMS ~ XUMHUYECKOM  TOCYI0Ml U
7a00paTOpHBIM  00OpYIOBAaHMEM, a TaKXe IMpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH [0 BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH, TOJATBEPKAAIONINE  KAauyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMUA-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyibhar-, THIPOKCUJI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEpPALMU MBICTUTEIbHON JI€SITEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€d — U1 M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX PEaKluid, €CTeCTBEHHO-HAYYHbIE METOJbl TIO3HAHUS —
HaOJIOICHNE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCICPUMEHT (peajbHBIA M
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koaun4yecTBo 4acoB
Ne HaumenoBaHue pa3nesioB u JyeKTpoHHBbIE (LM poBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTsI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE NIOHATHS
Xumusi — BakHast 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK

' MPAKTUYECKOU IS TENBHOCTH https://m.edsoo.ru/7f41837¢

YyeJloBeKa

12 BemecTBa 1 XuMHu4ueckue 15 1 bu6mmoreka [IOK

) peakuuu https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 20

Pa3nes 2. BaskHelimme npeacTaBuTe I HEOPraHMYECKHUX BeleCTB
)1 Bosnyx. Kucnopon. [lonsarue 6 1 bubnnorexka HOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
5 Bonopoa.Ilonstue o kucmorax g 1 Bbu6nuoreka [IOK

’ U COJIAX https://m.edsoo.ru/7f41837¢
3 Boga. PactBopsr. [Tonsitue 06 5 | 1 Bbu6nuoreka [IOK

) OCHOBaHMSX https://m.edsoo.ru/7f41837¢
)4 OCHOBHBIE KJ1acChl 1 | 1 bubmuorexa [JOK

' HEOPraHUYECKUX COEAUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pasneny 30

Pasznea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIHI




[lepronuueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubnuoreka [JOK
' XUMUYECKUX 351eMeHTOB J[. 1. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
X ecKasi CBSI3b.
39 OHMWI Kt CBAsh 2 bu6mmoreka [IOK
' KHCTHTEIRHO https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
p 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME




9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB U TeM (uu¢poBbie)
Ne /i Kontpoabnble | IlpakTuueckne
NMporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pa3zgea 1. BemecTBo U XUuMH4YecKHe peakmumn
11 [ToBTOpenue u yriyOiaeHue 3HaHUHA 5 | bubmumoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexka HOK
' peaxkuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTHYECKAS AUCCOIUALIMS. 2 1 1 bubnnorexka HOK
) XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUSI
)1 OO0mas XxapaKTepUCTUKa XUMHUIECKUX 4 1 bubnnorexka HOK
' aneMeHToB VIIA-rpynmel. ["anorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKHX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [OK
) pymsL. £-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.3 anemMeHToB VA mbl. A30T, pocdop u ux 7 1 bubmmorexa [TOK
’ TPYTIIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCcTHKa XUMUIECKIX
2.4 anemeHToB [VA bl YTIepoa u 8 1 2 buommorexa LOK
) . TPYIIIBL. poaL https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEUHEHUS




Hroro no pazneny

25

Pa3zgen 3. MeTaJJIbI M BX CO€TUHEHUS

. bubmuorexa [JOK
3.1 0o 4
HIE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Bakueiiume MeTaiuibl U X COEIUHEHUS 16 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3znen 4. Xumus 1 oOKpyskamomas cpeiaa
4.1 BemectBa 1 MaTepuaisl B )KU3HHU YEJIOBEKA 3 buGnnorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugpossie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThbI padoThI
pecypchbl
| [Ipenmet xumuu. Poiap XuMu# B KU3HU 1 but6mmoreka [IOK
yeJjioBeka. Teja U BelnecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeToAaX MO3HAHUS B XUMHH 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padota Ne 1 «IIpaBuia
3 paboTHI B 1a0OPaTOPUU U IPUEMBI | | bu6muoreka [IOK
oOparieHus ¢ 1a00paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa 1 cMecu. CiocoObl 1 bubnuorexa [{OK
paszaeneHus cmecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa [TOK
a . P p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOM COJIH )»
bubnunorexa [IOK
6 Ato oJie 1
TOMBLH MOJICRYITHT https://m.edsoo.ru/ff0d2a6¢
7 XHUMUYECKHUE AIIEMEHTHI. 3HAKU 1 bubmuorexa [{OK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cnoXHBIE BELIECTBA 1 bubmorexa [TOK
P H https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa OK
Yip e https://m.edsoo.ru/ff0d2d50




3aKoH IMOCTOSHCTBA COCTaBa BEIIIECTB.

but6mmoreka [IOK
10 X eckas (o a. BasientHoC
HIMIE A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OtHocuTenpHas aTOMHAs Macca. bubnuorexa [{OK
OtHocuTeNnbHAas MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuorexa [{OK
3JIEMEHTA B COeJUHEHUN https://m.edsoo.ru/ff0d350¢
13 KomnuectBo BemecTBa. Moub. bubnunorexa [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJICHUS. bubnuorexa [{OK
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBusl POTEKaHUS bu6muoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MAacChl BEIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruucnenus koamdecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM XUMUYECKUX bubmorera LOK
= . yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanmss XuMruueckux peakiuii
18 (coe I/IH(I;HI/IHH A3JI0KEHUSI e Bubmmorexa [IOK
g b ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHA)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHIMKIoNeaucT. O000IIeHNHE 1 Bubnmorexa [IOK
H At Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHu3als 3HAHUU
20 Kontponbras padora Nel mo teme bu6muoreka [IOK
«BelecTBa 1 XUMHYECKHE PEAKITANY https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmechk razos. Cocrtas bubnunorexa [IOK

Bo3ayxa. Kucimopon — snemMeHT u

https://m.edsoo.ru/ff0d448¢




npoctoe BemecTBo. O30H

dusnueckre 1 XUMUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (PeaKIuy OKUCICHUS bubmorexa [TOK
poJa (peaKi ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CriocoOsI MOTy4eHUs KHCIOpO/ia B
23 nmabopaTopun Zlqn OMI)II]_IJ'IerHOHCTI/I bubmorexa [TOK
parop P ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoit 3¢ ekt xumMudeckoit
24 peakuuu, MOHATUE O bu6muoteka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEaKLIUAX
TomnmuBo (He(Th, yroib U METaH).
25 3ar ;13H61§1/1e¢1;03 . a, CTIOCOOBI iro bubmorexa [TOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALLEHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[lony4yenne u coOupanue KUCI0poIa Bubmmorexa [IOK
v N p poa, https://m.edsoo.ru/ff0d4ae2
W3YYECHHE €r0 CBOMCTBY
27 Bonopon — sieMeHT u npocToe bu6nuorexa [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 dOu3nIecKrue U XUMUYECKHE CBOMCTBA bubnuorexa [{OK
Bosiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 ITo € 0 KHCJIOTax M CO
TUTTHE © KHCIOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MostydeHus BOAOPOIa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bubnunorexa [IOK
31 «ITonydenne u coOupanue BOIOPOa,

W3y4EHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42




Momsipabiii 00bE€M ra3oB. 3aKOH

but6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brerancienus o00pEMa, KoJIMIecTBa
33 BEIIIECTBA ra3a I1o €ro U3BECTHOM bubnmorexa LOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Borancieans 00EMOB Ta30B 110
34 ABHCHHIO PEaKIIMKM HAa OCHOBE 3aKOHA bubmorexa LOK
P .. peatt o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH Ta30B
15 dOu3nuecKkue U XUMUYECKHE CBOMCTBA bubnunorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 00 bubnuorexa [{OK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona xak pactBoputens. HacbiieHHbie
37 U HEeHACBIIIIEHHKIE pacTBOPLI. MaccoBas bubmorera [IOK
= p PPl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOpE
[TpakTrueckas padota Ne 5 mo reme
13 «IIpuroroBiieHrEe pacCTBOPOB C bu6muoreka [IOK
ONpeAcIEHHON MacCOBOU JT0IEN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBAY
19 Kontponbras padora No2 mo teme bu6muoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCcTaB, KiIacCupUKaIus, bubnunorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
ITonyyeHnue u XMMUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorera IIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHS: COCTaB, Kiaccuukams, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tonydyenue n XuMHYECKHE CBOMCTBA

but6mmoreka [IOK

43
OCHOBaHHUi https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kitaccudukanms, bubnunorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITosnydyeHne u XUMHYECKUE CBOMCTBA bu6muoteka [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATYpa,
46 cnocoébllj IIOJI )GHI/IH XHMHquKHe bubmorexa OK
. v ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 3334 10 TEME bu6muoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHUIN»
43 I'enernueckas cBsA3b MEXKy KilacCaMmu bu6muoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O06o001IeHre U cucTeMaTr3aIs 3HaHHH
- H https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 o treme
50 "OCHOBHEIC KJIaCCBHI HCOPTaHUYCCKHUX bubmorera [IOK
on P https://m.edsoo.ru/00ad9ela
COCIMHCHMI
[TepBbie MOMBITKH KIacCUPUKAITIT
but6mmoreka [IOK
51 XHUMHYECKHX dJIeMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOJHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH 1
but6mmoreka [IOK
52 [Tepuonuueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c¢c
anemenToB 1. 1. MenaeneeBa
but6mmoreka [IOK
53 [Tepuonpl, rpynibl, TOATPYIIIBI

https://m.edsoo.ru/00ada52¢c




Crpoenne atomoB. CocTaB aTOMHBIX

but6mmoreka [IOK

54
snaep. M3oTonst https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000J109eK
. but6mmoreka [IOK
55 aToOMOB 3J1eMeHTOB [leprnoauueckoi
https://m.edsoo.ru/00ada6bbc
cuctemsl [. . Menaeneera
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubmuorexa [{OK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leprnoanyeckoro 3akoHa aJist
57 pa3BuTHUs HayKku U npaktuku. J. 1. bubnmoreka [JOK
MenaeneeB — y4€HBIHN, NTEAror u https://m.edsoo.ru/00ada96e
rpaKIaHUuH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
XHMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa [IOK
59 HNonna ecKas CBA3
HHAM XUMHITCECKAd CBASH https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XMMU4eCKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHast HenossspHasi XUMUYecKas bu6muoteka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 C
TCTICHD ORMCICHHA https://m.edsoo.ru/00adae28
63 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubnuorexa [{OK
peakuuu https://m.edsoo.ru/00adb076
64 OKUCINUTEIN U BOCCTAHOBUTEIN bubmmorexa [OK
https://m.edsoo.ru/00adb076
65 KonTponpHas padora Ne4 mo teme bubnmoreka [JOK




«Ctpoenue atoma. XuUMHUYECKast CBA3b) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001eHne 1 1 bubnmoreka [JOK

cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33¢c
67 PezepHblit ypok. O6o01eHne u | bu6muoteka [JOK

cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6o011eHne 1 | bu6nuorexa [IOK

cUCTEMAaTH3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoxa Konrpoabubie | IpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoThbI padoThI
pecypcesl
[leproanueckuii 3aK0OH.
| Ilepuoanueckas cucrema 1 bu6muoreka [IOK
XUMUYECKHUX 3J1eMeHTOoB J[. 1. https://m.edsoo.ru/00adb59¢
Menaeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
. but6mmoreka [IOK
2 CBOMCTB XMMHUYECKHX IJIEMEHTOB 1
. https://m.edso0o.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnmoreka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Busl XuMHU4ueCKoOM CBS3U U TUITBI | bubmuorexa [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme
5 «[ToBTOpEHuUE U yriaydaeHne 3HaHu| 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanmst Xumuaeckux 1 bu6muoreka [IOK
PEAKUH MO pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOM
bubnunorexa [IOK
7 peakuuu. [ToHsITHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEaAKIIMIX
[TonsATHE 0 XUMUYECKOM PaBHOBECHH.
bubnunorexa [IOK
8 @DaKTOpBbl, BIUAIONIAE HA CKOPOCTh 1

XHUMHYISCKOM PECAKIIMU U IMOJIOKECHUC

https://m.edsoo.ru/00adc28¢c




XUMHYCCKOI'0 paBHOBECHUS

OKuCINTEIFHO-BOCCTAHOBHUTEIIHHEIC

bubnunorexa [IOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUIECKOU
10 nccornuanuu. CUIbHEIE U ClIa0ble bubnnorexa LHOK
A HHATIH https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHrle ypaBHEHNS peakIui bubnnorexa LHOK
yp peak https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE IMPEICTABICHUN bubnnorexa LHOK
pu/:l https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITII
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEACTABIIEHNN 00 bubnnorexa LHOK
e . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON AUCCOIUALINHI
14 IlousTue o runponnse coieu bubnnorexa LHOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTH3aIus bubmuorexa [{OK
3HaHUU https://m.edsoo.ru/00addd12
[IpaxTuueckas padora Ne 1.
16 «Pertrenne dKCIIEPUMEHTAITBHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a71auy
KoHntposbhas padora No2 o teme
17 «DIIEKTPOIUTHUECKAS TUCCOLIHAIIHA bubmmorexa [OK
P A HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0m1as XxapakTepuCTHUKa TaJOTeHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KHCJIOTA, but6mmoreka [IOK




XUMUYECKHE CBOWCTBA, MOJTyYEHHUE,
MPUMEHEHUE

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

[IpakTruueckas padota Ne 2 o Teme

but6mmoreka [IOK

20 «ITomydeHne COJITHOM KHUCIIOTHI,
7 .. . https://m.edsoo.ru/00ade348
U3y4YeHHUe €€ CBOMCTBY»
Brruucnenus no ypaBHEHUSIM
. bubmuorexa [{OK
21 XUMHYECKHUX PEAKIUM, €CITU OJUH U3
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01mas xapakTepuUCTHKA dJIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(UKAIIMY CEPHI.
7 Haxoxnenue cepsl u €€ coeIMHEHUN bu6muoteka [JOK
B IIpupoJie. XUMHUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoj, CTpoeHHUE, bu6muoreka [IOK
¢u3nuecKkrne 1 XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 ¢u3nUecKrue 1 XUMUYECKHE CBOWCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XHUMHUYECKUE PEAKIINH, JIEKAIINE B
OCHOBE IIPOMBIIIIEHHOTO CrIoco6a
2 IIOJIY4EHUS] CEPHOU KUCIIOTHI. bu6nuorexa [IOK
XUMHUYECKOE 3arpsiI3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaroIIEH cpebl COEIUHEHUSIMU
cepbl
7 Brruncienne MaccoBO# JOIM BhIXO1a bubnuorexa [{OK
IPOAYKTa PEaKuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepUCTUKA JIEMEHTOB bubnuorexa [{OK




VA-rpynmsl. A30T, pacipocTpaHeHUE
B IIpupoe, GU3NIEeCKue 1
XAMHYECKHUE CBOMCTBA

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

AmMmuak, ero pusnyeckue u

29 XMMHYECKHE CBOMCTBA, MOJYYEHUE U bubmorexa OK
> HOIYH https://m.edsoo.ru/00adf004
MPUMCHEHHE
[Ipaktruueckas padota Ne 3 o Teme
30 «ITonyyeHne amMmmuaka, U3y4eHHE €ro bubmorera [IOK
. e > YA https://m.edso0.ru/00adf180
CBOKCTBY»

31 A3OTHas KUCI0Ta, €€ hu3nueckue u bubnmoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
AMMOHHSI B KQUeCTBE MUHEPATHHBIX

32 o0peHuii. XUMHUECKOe bubmorexa [TOK
yA00p ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIeH Cpe bl
COCTMHCHUSIMHU a30Ta
®docdop. Oxeua pochopa (V) u

33 (1)00(%)0 pHaH KI/ICJ'I((I))Ta q)(l)plzsn(qe)cme u bubmorexa [TOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MMOJTyUYCHUE
Hcnons3oBanue pochato B

34 Ka4yeCcTBE MHUHEPAIBHBIX YIOOPEHUH. bu6muoteka [JOK
3arpsi3HeHUE MIPUPOTHOUN Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepona, pacnpocTpaHeHUE B

35 pu I())z[e gmnljiecxie U XUMHUYECKUE bubnnorexa LHOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupsl yraepoaa, ux Gpu3ndeckue u bu6muoreka [IOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKUE TTPOOITIEMBI,
CBsI3aHHbIE C OKcUIoM yriaepoaa (IV)

37 VYronbHas KucioTa u € conu bubmmorexa LOK
https://m.edso0.ru/00ae006c
[IpakTruueckas padota Ne 4 o Teme

38 "ITosrydeHune yrieKucioro rasa. bu6nuorexa [IOK
KauectBenHnas peaxiysi Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[lepBoHayanbHbIe MOHATHUS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubnmorexa LIOK
https://m.edsoo.ru/00ae054¢
COCIMHEHUSX Yriiepojaa
40 KpeMmuuii u ero coennnenus bubnmorexa LIOK
https://m.edsoo.ru/00ac080a
[Ipaktuueckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bu6muoreka [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KonTtponsHas padora Ne3 o reme
42 «BaxHenme HeMeTallbl U UX bubmmorera LOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS»
OO61mas xapakTepuCcTHKa XUMUYECKIX
3JIEMEHTOB — METAJIOB.

43 Mertannuueckas CBsi3b U bubnuorexa [{OK
METaJUINYeCKasi KPUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCcKre CBOMCTBA
METaJIOB

44 XuUMHUYECKUE CBONCTBA METAJIIIOB. bubnuorexa [{OK

DNEKTPOXUMHUYECKUM psif

https://m.edsoo.ru/00ael 156




HanpsH>KeHUH METAILIIOB

OO6mme crnocoObI MOTYYEHUS
MeTtaiuioB. CruiaBel. Beyucienus mo

but6mmoreka [IOK

45 aBHE ec ea 7
YPABHCHIAM XHMUIHECCKHUX PEAKIUH, https://m.edsoo.ru/00ael 156
€CJIM OJWH W3 PEareHTOB COACPIKUT
npuMecu
46 IlousaTue o KOppoO3UU METAILIOB bubmmorexa [OK
pp https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47
[lenoumsie merameI https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUJIBI HATPUS U bu6muoreka [IOK
Kaaus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMETBHBIE METAIIIBI — bu6muoreka [IOK
KaJIbIIUA U MarHuit https://m.edsoo.ru/00ael5e8
. but6mmoreka [IOK
50 Baskueiinme coeIMHEHNS KaJILIUA
https://m.edsoo.ru/00ael5e8
51 O00011eHNE U CUCTEMATU3ALMS
3HAHUHU
5 JKécTkocTh BOABI M CLIOCOOBI €€ bubnunorexa [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[Ipaktuueckas padora Ne 6 o reme
53 "XEcTKOCTDL BOABI M METOMELI €6 bubnnorexa LHOK
" A A https://m.edsoo.ru/00aelael
YCTpaHEHHUS
bubnunorexa [IOK
54 A 7|
JTEOMHUHHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHIA U bu6muoteka [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bubmuorexa [{OK




https://m.edsoo.ru/00ae1d86

OKCI/I,III:I, TUAPOKCUIBI U COJIM JKCJIC3a

but6mmoreka [IOK

> (IT) u xene3a (II0) https://m.edsoo.ru/00ae35¢6
58 O00011eHNE U CUCTEMATU3ALMs
3HAHUU
[Ipaktruueckas padota Ne 7. Pemenne
59 JKCHEPUMEHTAIBHBIX 337a4 [10 TEME bubnmoreka [JOK
«BaxHenme MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIHii, eCIu OJUH U3
60 peareHTOB JI1aH B H30BITKE WIIH bu6muoreka [IOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOH JOJIM BbIXOJA IPOAYKTA
peakuuu
61 O000111eHNE U CUCTEMATU3ALMS
3HAHUU
KoHnTtposbhas padota Ne4 o teme
62 «BaxHenme MeTalIbl U UX
COETUHEHUS»
63 BemectBa u matepuansl B bubnunorexa [IOK
IIOBCEIHEBHOU KU3HU YEI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsAI3HEHNE bu6muoreka [IOK
OKpYKaroILIEeH Cpeasbl https://m.edsoo.ru/00ae4270
65 Posb xumum B penieHun bu6muoreka [IOK
9KOJIOTUYECKHUX MPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelil ypok. O600111eH1Ee U bubnmoreka [JOK

CUCTEMaTH3allus 3HaHUH

https://m.edsoo.ru/00ae0d0a




PesepBHbIil ypok. O60011IeHIE 1

but6mmoreka [IOK

67 CHUCTEMAaTH3alMs 3HAHU T ! https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6006111€HNE 1 1 bubnmoreka [JOK
CUCTEMAaTH3allus 3HaHUH https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumusi, 8 kiace/ Pymsuruc I'.E., ®enpaman @.I'., AkiimorepHoe o0IIecTBO
«3narensctBo «IIpocBemenue»
» Xumus, 9 knace/ Pynasutuc I'.E., ®enpaman @.I., AkiimorepHoe o01iecTBo

«M3parenscTBO «IIpocBemienne»

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA
IToBTOpEHME U KOHTPOIIb 3HaHUNU. Heoprannueckas xumusi. 8 kiacc.
Boponnna E.N.

Xumus. [loypounsie miansl no yueonuky Pymsutuca I'.E. 8 knacc.
Kak noctpouts ypok B coorBeTcTBuM ¢ PI'OC. Muponos A.B.

VYpoku xumuu. Hemeramnsl. 9xnacc. Conagarosa T.M.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
HMHTEPHET

1. bu6bmuorexa IIOK

2.https://resh.edu.ru/

3. https://fipi.ru/
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