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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJibTaTaM OCBOECHHUSI OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBEe denepalbHON pabodyelt TPOrpaMmbl
BOCITUTAHUS U C Y4ETOM KOHLEIIIUU NPEnofaBaHus Y4eOHOTo peIMeTa « XUMHUSI
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1mo xuMuu Aa€T MpPENCTABICHUWE O IENIX, OOIIel CTpaTreruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTEIbHOE npeAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET PACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pasjenaM M TeMaM MpOrpamMMbl MO XUMHH, OMNPENEISIET KOJIMYECTBEHHBIE U
Ka4eCTBEHHbIEC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HW3YYEHHS] XHUMHUU C YUYE€TOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  OO0yYalolUXCs, OMNpeAeNseT BO3MOXKHOCTU MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbprataM oOy4eHHs] XUMUW Ha YPOBHE IIeJIeH U3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOTO CO/IepKaHUSI.

3HaHWE XHMHUHM CIYXUT OCHOBOW Il (HOPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUA O MAaTEPHAIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOpMUPYEMBIC XUMHEW NPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPIrUM U 00 HBOJIONMHU BEIIECTB B MPUPOJE, O IMYyTAX PEHIeHUs Tri100agbHBIX
npo0seM yCTOMYMBOIO PAa3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUUECKOM,
MUIIEBOM M 3KOJIOTHYECKOU 0€30MacHOCTH, MPOOIeM 3IpaBOOXPAHEHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXHOCTEH  JUII  CaMOpPa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011el U PYyHKIIMOHAILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
0o0ydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW ydeOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTALHBIX W HCCICIOBATEIBCKAX YMEHHHM, HEOOXOJMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOM S TENbHOCTH;

3HAKOMUT CO CHenudUKOl HAaydHOTO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YJaIONTUXCS;



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

JlaHHbIe HampaBjeHUS B OOyYEHUHM XUMHHU OOECIEUYUBAIOTCA CHElU(PUKOn
colep)KaHWsl  yuyeOHOro  TpeAMeTa, KOTOpPBIM  SBIAETCS  IMEAaroru4ecku
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpEACeIEHHOM 3Tare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€er0 00pa30BaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB
HEOPraHUYE€CKOM XUMHMU M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TMOHSITUU
OPTaHUYECKON XUMHUH.

CtpykTypa coAepKaHus MPOTPaMMbI IO XUMHH C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mojaxoAa K €€ m3ydeHuro. CoaepkaHue CKIaJbIBACTCS U3 CUCTEMBI
MOHATHIN 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMbI ITOHITHM O XMMHUYECKOM
peakuuu. OO0€ 53TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 1O IPHUHLMILY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpeACTaBICHHM 00 JJIEKTPOIMTHYECKONW JHUCCOLMAIIMU BEIECTB B
pacTBopax.

Teoperuueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBITIOJHSAS (PYHKIMH OOBSACHEHUS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U MOJy4eHUs
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYYHON KapTUHBI MHUpA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHONIIEHUS K HAy4HOMY 3HAHHUIO U
MeTOoJaM MO3HaHWs B Hayke. M3yueHue XUMHUU OPOUCXOAUT C MPUBICYEHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaloUMi MUpy,
«bunosnorus. 5—7 kimacce» u «Dusnka. 7 knacc.

[Ipy wu3yyeHUH XUMHHM TPOUCXOAUT (POopMHUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JEATEeIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHUX
3HAHUN — Ba)KHEUIUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[O3HAaHWS TPH W3YyYEHUU BEIIECTB U
XUMUYECKUX PEaKIuii, B (HGOPMUPOBAHUM M PAa3BUTHUHU MMO3HABATEIILHBIX YMECHUU W
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U  y4eOHO-MCCIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBWJ 0O€30MacHOr0 OOpallleHHs C BelleCTBAMHU B
MOBCETHEBHOM JKU3HU.

[Tpu u3yyeHun XMMHUHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaAKUE 11U, KaK:

— (dopmupoBaHHe MHTEJUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPHUHATHIO PELICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOYy4YEeHUST HA  CUCTEMATHYECKOE MPUOOIIECHHE
oOydaromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— o0ecnedyeHue yCaoBUM, CIIOCOOCTBYIONMIUX MPHUOOPETEHUIO 00yYarOIIUMUCS
OMbITa Pa3HOOOPa3HON JAESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE JIs
pPa3TUYHBIX BUJOB JIESTEIILHOCTH;

— (dopmupoBanne oOmeld (QYHKIIMOHAIBHOW H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBIACHATH M OLCHUBATH SIBJICHUSA
OKPYKAIOIIET0 MHPA, WCIOJNB3ys 3HAHWUS W OIBIT, MOJYYEHHBIE TPU HU3YyUYECHUU
XUMUHU, TPUMEHATh WX MPU PENICHHH MpPOOJIeM B TOBCEIHEBHOW JKU3HH H
TPYJOBOM 1€ATEILHOCTH;

— (¢opmupoBaHue y OOydYalOMIMXCSd TyMaHUCTUYECKUX OTHOUICHHH,
MOHUMAHUS [IEHHOCTH XUMWYECKUX 3HAHUM IS BBIPAOOTKH OIKOJOTHYECKU
1€JIeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXkAIOLIEH TPUPOAHON CPEAbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEUYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOoduiis M HampaBJICHHOCTU AAJIbHEUILIEro
oOy4eHwus.

OOmiee YMCIO YacOB, OTBEACHHBIX I HU3YYEHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEPKXAHUE OBYUYEHUA

8 KITIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KM3HU YETOBEKAa. XMMUS B CUCTEME HAYK.
Tema u BemectBa. PU3WUYECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BeulecTB. [loHsATHE O MeTOax MO3HAaHWS B XMMHH. UUCThIE BeEllECTBA U CMECH.
CrnocoObl pa3aeneHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHYECKUX
snemMeHTOB. [IpocThie U coKHbIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHOocHuTeNnbHAs MOJIEKYJsIpHas Macca. MaccoBast J0JIsi XUMUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Mosb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacu€rel mo dopmynam
XUMUAYECKUX COCTUHEHUMN.

@u3nUeCcKUe U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacCChl BEIIECTB. XHUMHUYecKue ypaBHeHHs. Knaccudukanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHHUSI, 3aMEIICHIS, 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOM, MpaBuiiaMu paboThl B JabOpaTopuu U
npuémMamu o0palleHus: ¢ J1abopaTOpHbIM 00O0PYAOBAaHUEM, U3YUEHUE U OIMKCAHUE
bu3NYecKuX CBOWCTB 0OO0paslOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJCHUE
busndeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, PACTUpPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKaJTMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJia ¢ KUCJIOTON) SIBJIEHUM, HAOII0/ICHUE U
ONMCAaHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluid (pas3iioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE TUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xkee3a ¢ pacTBopom conu meau (II),
U3y4YeHUE CIOCOOOB Pa3JeieHHs] CMECei: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILISALMSA, XpoMaTorpadus, NpoBeeHue OUUCTKH MOBAPEHHOU
comd, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEJIEH MOJICKY
(ImapocTepKHEBbIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3gyx — cMmech razos. CocraB Boznyxa. Kucimopon — aynemMeHT U mpocToe
BemecTBo. Haxoknenuwe kuciopoga B TpUpOAE, (PU3MUYeckne M XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenme kucmopoma. CrocoObI



MOJYYEHUs] KHUCIOpOJa B Jabopatopud H MOpombilieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — autoTporHas MoAuGUKAIISI KACIOpoa.

TennoBoit 3¢(deKT XUMHUUECKONW peaklud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO 3(pdekTa, pazpylieHue 030HOBOTO CIIOSI.

Bonmopon — snemeHTt M mpocTtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnorel u comnu.

Momnsipabiii 00BEM ra3oB. Pac4€Tel M0 XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HaceiieHnble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTh BEHIECTB B BOJE.
MaccoBas 0J1 BEIIECTBA B PaCTBOpE. XUMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponp pacTBOpoB B Ipupoze U B KHU3HU 4desioBeka. KpyroBopor BoAbI B IIPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemuHennit. Oxcumsl. Knaccudukarms
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusumdeckne ©U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomydeHne OKCUuI0B.

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

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctu meramwioB H. H. bekerosa.
[TosryueHue KUCIOT.

Comu. HomeHnkiatypa coneid. @u3nyeckre U XUMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUS KACIOPOAA B BO3AyXE, MOJIYYECHHE,
cobupaHue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOaa, HaOIIOIeHNe
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHWE ¢ oOpa3liaMH OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojoposaa ¢ okcuaoM meau (II)
(BO3MOKHO HCITIOJIb30BAHUE BUEOMATEPUAJIOB), HAOIIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW AOJIEd pacTBOPEHHOTO BEWIECTBA, B3aMMOJECHCTBUE BOAbI C METAJIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCIIEJIOBaHUE O00pa3lloB HEOPraHMYECKHWX BEIIECTB pPa3jIMYHBIX KIACCOB,
HaOJFOICHNE W3MEHEHHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KHCJIOT M IIEJIOYCH,
uzydyeHue B3zaumojeictBua okcuga meau (II) ¢ pacTBOpoM CEpHOUM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3alHM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJa JIPYTMM W3 PAacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEUHEHUID.

IHepuoauueckuii 3axkoH u Ilepuoauueckasi cucreMa XUMHYECKHX
iemeHnToB JI. WM. MenageneeBa. CtpoeHne aroMoB. XUMHYECKAs] CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEILHbIC PEAKIHHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [lonsTne o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ileproguueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
NU. MengeneeBa. KopoTkomepuonHas W JAJIUHHONEpHOAHas  (QOpMBI
[Tepronnueckoii cucrembl xumuueckux aemMeHToB [{. . Menneneesa. Ilepuoas
u rpynnbl. OuU3nyecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJIokKeHuto B [lepunoguueckoii cucteme 1. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUS pPaJANyca aTOMOB XHMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyueckoit CUCTEMbl XUMHUECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

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

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

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aWMOJCHCTBHE
TUJIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKLUN
(ropeHue, peakiuu pazioKeHHsl, COSTUHEHU ).

Mescnpeomemmnuie ceasu



Peanu3anus MeXnpeaMeTHbIX CBA3€H NpU M3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 MCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYUYHBIX
NOHATUH, TaK U MOHATUH, SBISIOIINUXCSA CUCTEMHBIMU JUISI OTAENIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO LIUKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TOHSTHS: HAay4yHbIN (akT, rUnores3a, Teopus,
3aKOH, aHali3, CHHTE3, Kilaccu(ukanus, TMepuoIUIHOCTh, HAOII0ICHHE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEILlECTBA, T'a3, (pU3MYeCKUe BETUUYUHBI, €IHUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37b1, COITHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE NCKOMAEMBbIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKHus

[lepnognueckuit 3axoH. Ilepuoauueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kaius, KalblUusi M HX
COCIMHEHU B COOTBETCTBUHM C TMOJIO)KEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHre BelecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMA KPUCTAIUIMYECKOW PEIETKU U
BHJIA XUMHUYECKOHN CBSI3H.

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

Knaccudukanys XuMUYeCKUX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHHUIO CTETEeHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsatue o xaramuse. [lonstue o xumuueckoM paBHoBecuu. PakTopHl,
BIIMAIOIIME HA CKOPOCTh XUMHYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHOM  PEAKLIHM. CocraBneHue YpaBHEHUM



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCHOJIB30BAHMEM  METOJA
3IIEKTPOHHOTO OanaHca.

Teopus 31EKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M [OHUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHb auccounanuu. CUIIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakinu nonHoro oOMeHa. Y ciaoBUs NPOTEKAaHUSI peakuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIE B CBeTE€ MNPEACTaBICHUNA 00 AICKTPOTUTHYECKON
nuccounanuu. KauectBeHHble peakuny Ha HOHBL. [IoHATHE O TMapONIU3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W anmmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIUuu
OT BO3JCUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BIEKTPONPOBOIHOCTU
pacTBOpPOB BEWHIECTB, IIPOLECCA AUCCOLMALMMA KHCIOT, WIEIO0YEed M COJIEH
(BO3MOXXHO  HCHOJB30BAHME  BHUJEO MAaTEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKA  MPOTEKaHHUS  peakuuid HOHHOrO  OOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pas3yIoKEHUsl, COEIMHEHNs), PAaCIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl 4 MX cOeIMHEHUS

OOmast xapaktepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TallorT€HOB. XMMHYECKHE CBOWCTBA HAa NPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METa/llaMU, HEMEeTallaMH, 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 (pU3MYEeCKHue CBOMCTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(GUKAIIUU KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, PU3NYECKUue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnass kucioTa, @uU3MYeckMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
NpEeACTaBUTENs Kjacca KHUCJIOT U crnenuduyeckue). XUMHUYECKUE pPEaKIUu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO Croco0a TMOJMYy4YeHUsT CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KHUCIIOThI, KAYECTBEHHAsl PEAKIUS Ha



cynb¢ar-uoH. Haxoxaenue cepbl U €€ COEAMHEHUH B MpUpOJe. XUMUYECKOE
3arpsi3HEHUE OKPYXKAaloIel cpelnbl COeNWHEHUSIMU cepbl (KUCIOTHBIE MO,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €T0 MPEA0TBPAIICHUS.

OO6mast xapakrepuctuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, pacnpOCTpaHEHHE B MPHUPO/IE,
duznyeckue u xuMudeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
dusnyecKkrue U XMMHUYECKHE CBOMCTBA, OJMyuyeHUe U nmpuMenenue. Conu aMMOHuS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKUe M XUMUYECKUE
CBOMCTBa (0OIIME KaK MpPEACTaBUTENA Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHSA B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHU4YeCKOe 3arps3HEHNE OKPYKAOIIECH CPElbl COSTMHCHISIMU a30Ta
(KUCTIOTHBIE JOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, puznuecKkne M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kucnora, GU3NIECKre U XUMHUIECKHUE CBONCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX y100pEHUIA.

OOmast xapakTepucTuka 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJEpoJ,  aUIOTPOIHbIE
MOAU(UKALIMKM, PACOPOCTpaHEHUE B TPHUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yraepoaa B mpuponae. OKCUIBI yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACMCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIAOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa U €€ coiu, UX (PU3nYecKkue U XMMUYECKHUEe CBOMCTBA,
nojsyueHue W npuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIIbCKOM
XO3MUCTBE.

[lepBoHavasIbHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, NPUPOIAHBIMN Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3WH), UX pojib B OBITY W MPOMBIIUIEHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaxX, YriieBoJax — U UxX
poiii B OKM3HM 4eloBeKa. MarepuaibHOE€ €AMHCTBO OpPraHUYecKUxX W
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusuueckue u XUMHUYECKHE CBOWCTBA, TMOJIYyYEHUE H
npumeHenue. CoeauHeHUs KpemMHUsi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemaueBoil kucinore. CUIMKaThl, UX UCIOJIb30BAHKUE B
ObITYy, B IPOMBILIUICHHOCTU. BakHeillline cTpouTeNbHbIE MaTepualbl: KepaMHKa,



CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpobmeMbl 6€30macHOTO MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa30B HEOPTAHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MIPOBE/ICHHE KAYECTBEHHBIX PEaKklMid Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpaKaIMKEe (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TaJIOr€HOB M WX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAaKOMJIEHWE ¢ o0pa3uaMyd XJOpUIOB (TaJIOT€HHUIIOB), O3HAKOMJIEHHE C
oOpasmamu  ceppl U €€  COCNMHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOyriIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YyY€HUE XHMHYECKHX CBOMCTB
pa30aBIC€HHOI CEepHOI KUCIOTHI, MPOBEICHNE KAYECTBEHHON PEaKIMi Ha CyIb(aT-
WOH W HAOJI0JeHWEe NpHU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHWE C (U3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeauHEHUN (BO3MOXKHO HCIOIB30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HochopHBIX yaoOpeHuid, moaydeHue,
coOupaHue, pacrno3HaBaHHE M M3YyYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHE NMPU3HAKOB
UX IPOTEKaHHUsI, B3AUMO/ICMCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C ME/IBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJEeNen
KPUCTAIUIMUECKUX peHETOK anmasza, Trpadura, (QymnepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U M3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJICHUE KaueCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIICHHE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 o TeMe « BaxxHenme HEMETAIUTbl U UX COCTUHEHUSIY.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B Ilepmommueckor cucreMe XuMuU4eckux ssemeHToB [[. U.
MenpaeneeBa u ctpoeHus atomMoB. CTpoeHne MeTayuioB. MeTtaimuyeckas CBA3b U
METAJIMYEeCKasi ~ KpUCTaJUIMuecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpsHKeHUH MeTamioB. OU3nyeckrue U XMMUYECKHe CBOWCTBa MeTaiioB. O0iue
crocoObl Moiy4yeHus: MeTamioB. [loHsATHE O KOppO3UM METaIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBITINICHHOCTH.

[Ilenouynble MeTambl: ONOXKEeHUE B [leprnonnueckoil cUCTEME XUMHUUYECKUX
anementoB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kamus). OKcuabl u



TUIPOKCUABl HATpuss W Kanud. l[IpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCJIMHEHUU.

[llenoyno3emenbHblE METaUIbl MAarHMd W KaJbLWW: TOJOKEHUE B
[Tepuognueckon cucremMe xumudeckux snemeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaXO0KJICHHE B Ipupoie. PU3nyecknue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxueliive coelUHEHUS Kaiblus (OKCUJA, TUIPOKCHUI, COJIM).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJFOMUHHI: TI0JI0)KEHUE B [lepnoandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE atoma, HaXOXIACHUE B Ipupoje. PU3nUecKue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckor cucteMe XUMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xene3a. Okcuibl, rTuApoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OoOpa3lamMu METalIOB U CIUIAaBOB, WX (HU3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHAOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIMSl W HATpus C BOJOM (BO3MOXKHO HCIMOJB30BAHUE BHUIACOMATEPHUATIOB),
VCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, ITPOLECCAa TOPECHUS XKeje3a B KUCIOPOAE
(BO3MOXHO  HCIIOJB30BAHME  BHUJAEOMATEPHUATIOB), IPU3HAKOB  MPOTEKaAHUS
KAUYECTBECHHBIX PEAKIMU HAa MOHBbI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxene3a (I11), meau (11), HabnrOEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJlus U Kaublusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIeI0BaHNe aM(pOTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEIICHNUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «Baxunenmue
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:Kalolas cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momons mpu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpYyXaroleld cpeabl (mpeneiabHas AOMyCTUMas
KOHIIeHTpanus BeilecTs, aanee — [1/IK). Ponb xuMun B penieHnH 3K0JI0THYECKUX
npooIIeM.

Xumuyeckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzanusi MeXImpenIMETHBIX CBsi3ed NMpU HM3yYEeHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpuUs, aHalu3, CHHTE3, KiIaccupuKaluusg, NEePUOAUYHOCTb, HAOIIOIEHUE,
HKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MAPHUKOBBIN
s peKT, TeXHOIOTUSI, MaTEPHAIIBI.

duszuka: Marepusi, aTroM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsi, MPOBOJHUKH,
MOJyIPOBOJIHUKU, AUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, Tel0, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI W3MEPEHHUsS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

['eorpagusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE HCKOTIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOY4YeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCITUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUIaMUM M HOpPMamMHM IIOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHMUS, CAMOPA3BUTHUS U COLMATIM3ALMU 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OpPHUEHTAlUd WU
pacLUIMpPEHHE OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOro BOCIIMTAHUA:

LEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U Hay4YHOMY HAcCJeIHI0, NMOHMMaHHUs 3HAYEHHUS XHMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BJIAIETh OCTOBEPHOW HMH(OpMaluei o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax WM IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOHM,  y4eOHO-HMCCIEN0BaTENbCKOW, TBOPUECKOM UM JApPYyrux  BUAAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM MAESITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4€OHBIX, TO3HABATENbHBIX 3aJa4, BBINOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINOMOIIM B IIpOLIECCE D3TOM y4yeOHOW JEATEeIbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE IOBEJECHWE M TMOCTYIKH CBOMX TOBApUIIEH C MO3ULUU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 NO3HAHUSL:

MHUPOBO33PEHYECKNE NPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBIAIOIINE
OCHOBY JUIsl IOHUMAaHHs CYIIIHOCTH Hay4YHOH KapTHUHBI MHUpa, IpeacTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOJIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIAHON CPENON, O POJIM XMMHUU B ITIO3HAHMM ITHUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOUMbIE Il OOBSCHEHHUS HaOMI0JAaeMbIX MPOLECCOB U SIBICHMI,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIBHOM paboThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUUYECKHMMH CpPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM UM HUCCIEeJA0BATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBIEHHOCTH M YPOBHSA OOy4YeHHUS B
JIaIbHEHIIIEM;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbIM 00pa3 »KM3HH, OCO3HAHUE MOCIEICTBHU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aTKOrosi, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBUJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEILIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJa pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUS MPEIMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WHIMBUIYAIbHON TPACKTOPUH MPOJOJIKEHHS 00pa30BaHusl C yU4ETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCuOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTHYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHOoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYeCcKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOIIOIECHUS
IpaBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOKAKOIIMX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenns 3a1a4, CBA3aHHbIX C OKPYKaIOLIEH IPUPOIHON CPENOH, I ITOBBILICHNUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00alIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEUICHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIIIJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLUMAIILHON MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpEeAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIEC AEHUCTBUS (MIO3HABATENbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHWPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS IMPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMHU TOHSATHUSIMH), HUCIOJb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OTAEIbHBIX (PAaKTOB U SIBJICHUH, BLIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTHUECKHE PACCYXKJICHHS (MHIYKTHBHBIE, JEYKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

1) yMEHUE TPHUMEHSATh B TIPOLIECCe TO3HAHUS TOHATHUS (MPEIMETHbIE U
METaIpeMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJICJIbHbIE NMPEACTABICHUS —
XUMHYECKHH 3HAaK (CHMBOJ JJIEMEHTa), XUMHUYecKas QopMmyja M YypaBHEHHE
XUMHYECKON peaKIMK — MpU PEIIeHuH yuyeOHO-T03HABaTeNIbHBIX 33/a4, C y4ETOM
OTUX MOJEJBHBIX IPEACTABICHUM BBISABIATH M XapaKTEPHU30BATh CYIIECTBEHHbIC
IPU3HAKU U3YyYaEMBIX OOBEKTOB — XUMUYECKUX BEUIECTB U XUMUUYECKUX PEaAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBS3U U

IIPOTHUBOPECYHUA B H3YUYACMBIX IIpOHECCaxX M ABJIICHUAX, mpemiaraTb KPUTCPUH IS
BBISIBJICHUSI 3TUX 3aKOHOMEPHOCTEH W MPOTHBOPEYMId; CaMOCTOSTEIBHO BBIOMPATH CHOCOO
pemeHust yueOHOM 3amaun (CpaBHUBATh HECKOJIBKO BApHAHTOB PELICHHMs, BHIOMpaTh Haubolee
HOAXOJSIIIUH C YIETOM CaMOCTOSTEIBHO BBIICIICHHBIX KPUTEPHEB);

ba3oBble nccienoBarejbCcKHe IeiCTBUSL:

YMEHHUE MCIIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUS, a TaKXe B KauyeCTBE OCHOBBI JIA (hOPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NpUOOpPETEHUE OMNbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIACHUIO
YUEHUYECKUX JKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJIO0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yibTar, (opMyJIupoBaTh 000OIICHUS U
BBIBOJIBI 110 PE3YJbTaTaM MPOBEAEHHOIO OIbITA, UCCICAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMEHUE BHIOWpATh, aHANM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pPa3IMYHBIX BUJIOB M (hOPM MIPEACTABICHUS, MMOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC



nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPCUYUBYIO U
HEJIOCTOBEPHYIO WH(OPMAITHIO;

yMEHUE TPUMEHSATh Pa3IudHbIe METOIbI U 3alPOCHI TP TOWCKE M O0TOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIMMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPENeIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
00JlacTH  MCTOJIB30BaHUSI  WMH(DOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHA,
OBJIQJICHUE KYJIbTYPOW aKTHBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (POpMY Mpe/CTaBlIeHUs UHGOPMAIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJayll HECIO0XHBIMH CXEMaMH, JAuarpaMMaMu,
npyrumu ¢opmamMu rpaduku U UX KOMOWHAIUSIMU,

YyMEHUE UCIIOJNh30BaTh W aHAJM3UPOBaTH B TIporecce Y4YeOHOU U
WCCJIeIOBATEILCKONU JEATEILHOCTH MH(POPMAIUIO O BIWSHUUA MPOMBIIUICHHOCTH,
CEJIbCKOr0 XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXKAIoled NpUpOAHON
Cpepbl.

KoMMyHMKATHBHbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUA:

YMEHHUSI 3a/laBaTh BOINPOCHI (B XoJie nuanora W (WiM) OUCKYCCUHU) IO
CymecTBy  oOcyxkmaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS MTPEAJIOKEHHON 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  TMOJYYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOU
NEATETPHOCTH B YCTHBIX W THUCHBMEHHBIX TEKCTaX; JeNlaTh TMPE3EHTAIUIO
PE3yNIBTaTOB BBHITIOJHEHUS XHUMHYECKOTO JKCIIEPUMEHTa (J1a0OpaTOPHOTO OIIITa,
1abopaTopHOM pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HUKAIOIIMX MPoOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB M COTJIACOBAHUSA
no3uiuid (00Cy X aeHusl, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JIEHCTBUN, OMNpeJeiIeHue KPUTEpPUEeB IO OLIEHKE KayecTBa
BBITIOJTHEHHON paboOTHI U ApyTHe).

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE TeHCTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENENATh IEIN JACSTEIbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOMAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeIIbHOCTh, BRIOMpaTh Hanbosiee Y(PheKTUBHBIC CIIOCOOBI pelieHUs] YYeOHbIX U
MO3HABATENIbHBIX 3a7]a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHUPOBATH
NPEAVIOKEHHBIM  AJITOPUTM  JEMCTBUM MPHU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJIYYCHHUSI HOBBIX 3HAHWW 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIIHSIX,
OIICHMBATh COOTBETCTBHE MOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW €M, YMEHHE

UCIIOJIb30BAaTh U aHAIIM3UPOBATh KOHTEKCTHI, [IPEJIaracMbl€ B YCIOBUU 3aJaHUMN.
IMPEAMETHBIE PE3YJ/IBTATDBI



B cocraBe mpemMeTHBIX pe3yJIbTATOB TIO OCBOCHHUIO 00S3aTEIBHOTO
COJIep’KaHus, YCTAHOBIIEHHOTO JaHHOW (enepanbHO paldouel mpPOrpaMMoi,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIONMIMMHKCS HAy4YHBbIE 3HAHUS, YMEHUS W CIIOCOOBI
neucTBul, crneruduueckue IS TpeaMeTHOW oOjactu  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  MOJYYEHWID HOBOIO  3HaHMs, €ro HWHTEpIPETalNH,
peo0pa30BaHUIO U MPUMEHECHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITHsX.

K xonIy oOydenus B 8 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YYAIOUIUXCSl YMEHUIA:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMUMHWYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUAYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOIHAst U HEOJAHOPOHAS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb
OKHUCJICHUSI, XMMHUYECKasi PeaKius, KIacCHU(PUKAIUS PEaKIHil: peaxkiuu
COCIMHEHUS, PEAKIMU PA3JI0XKEHUs, PEAKIUU 3aMCEIICHUs, pPEaKIuu
oOMeHa, PK30- ¥ SHJIOTEPMHUYECKUE PEAKITNH, TeTIOBOW d(DPEKT peakiumu,
AIpO aToMa, HJIEKTPOHHBIM CJIOM aromMa, aroMHas OpOuTalb, PaJANYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEIMOJSpHAs KOBAJICHTHAsl CBA3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(IpolieHTHAasi KOHIIEHTpAIusi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TNOHATUA U
MPUMEHSThH 3TU OHATHUA MPU ONMKMCAHUM BELIECTB U UX MPEBPALLICHUI;

e HCIOJb30BAaTh XHMHUYECKYIO CHUMBOJMKY JJISI COCTaBJiCHHS (Hopmys
BEIIECTB U YPABHECHUN XMMUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAUHEHHN MO
dbopmynam, BHUJ XUMHUYECKOHW CBsS3M (KOBWJICHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSIX;

e packpbiBaTh cMmbIci [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TNOHUMAHHME IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT MX moJjiokeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAaHECHMUS MacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSI, 3aKOHA ABOTajpo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro Qopmy Ilepuonnyeckoi
CUCTEMBl XHMHMYECKHX DJEMEHTOB: pa3inyaTh MOHATUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «nobdounas noarpynna (b-rpynma)», maibeie u
OOJBIIME TEPHOJBI, COOTHOCHTH OOO3HAUEHWS, KOTOPHIC HMEIOTCS B



tabmune «llepuognueckass cucrema xumudeckux snementoB J[. U.
MeHneneeBa» C€ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij s/apa, 00IIee YMCIO IIEKTPOHOB
U pacnpeaeeHle UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(PUIIMPOBATh XUMUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKHAE peaknuu (M0 YHUCITy W COCTaBY YYACTBYIONIUX B PEAKIIUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMCAaHUE IPUMEPAMU MOJIEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINIA;

MIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TPOTEKAHUS XWMHUYECKHX TMPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIYHMCIIATh OTHOCHUTEIIbHYIO MOJEKYJISAPHYIO W MOJISIPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO [IOJIIO XHMHYECKOTO JJIEeMEHTa 10 (dopmysie
COCIMHEHWSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

IPUMEHSTH OCHOBHBIE ONEpPALUU MBICTUTEIbHON JI€SITEIbHOCTU — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3alUI0, KilacCU(PUKALMIO,
BBISIBJICHUE TPUYUHHO--CIICCTBEHHBIX CBS3€H — JJIsl M3Y4YEHUS CBOMCTB
BCIIECTB M XHWMHYECKHX pEaKIMil, EeCTECTBEHHO-HAYYHBIE METOJIbI
NO3HAHUA — HAONIOJCHHE, W3MEpEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOl U
7a0b0paTOpHBIM 000pPY/IOBaHMEM, a TakXKe TMpaBWIaM OOpaIieHusl C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TI0 BBITIOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAa M KHUCJIOPOJAA), MIPUTOTOBICHUIO
pPacTBOPOB C OMNMPEICTEHHON MACCOBOM JIOJEW PACTBOPEHHOIO BEILECTBA,
IUIAHUPOBATh W TPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, dheHondTanienH, METUIOPAHK U JPYyTHe).

K xoHIy 0OyueHus B 9 kj1acce npeIMETHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITUH: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, AHWUOH, IPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIHLHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUUECKasl PeaKius, XUMUUECKasl CBSI3b, TEIUIOBOW A dekT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,



HERJIEKTPOJIUTHI, AJEKTPOJUTHUYECKAS JUCCOLUAIMS, PEAKIUU HOHHOIO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEaKIMH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENIb,  BOCCTAHOBUTEINb,  OKHUCIEHHE W  BOCCTAHOBIICHHE,
aIIOTponusi, aM(pOTEPHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAas, MOHHAas,
METaJIIMYeCcKas), KpUCTAIMYECKass pemerka, KOppo3us METaJUIOB,
CIJIaBbl, CKOPOCTh XUMHUYECKON peakuuu, MpelesIbHO JOMycTUMas
koHueHTpanus [1JIK BemecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MPUMEHSTh 3TU TIOHATHUA MPU ONMKMCAHUM BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIP30BAaTh XUMUYECKYI0 CHMBOJIMKY JUII COCTaBJICHUS (OPMYT
BEIIECTB U YPABHECHUN XMMUYECKUX PEAKIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAUHEHUSX PA3JIUYHOTO COCTABA, IPUHAMIEKHOCTh BELIECTB K
onpenenéHHOMY KIJIACcCy COEIWHEHU 1Mo ¢GopMynaM, BHJI XUMHUYECKOU
CBsI3U (KOBAJICHTHAsl, WOHHAsl, METAJUIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opMyJsie, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTAILIUNYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbica Ilepmommueckoro 3axkona J[. W. Menneneera u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHhIBAaTh U XapaKTEPU30BATh
Tabnuunyto Gopmy Ilepuoanueckoil CUCTEMbl XUMHUYECKHX 3JIE€MEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpymnna (A-rpynma)y U «modoyHas
noarpynna (b-rpynmna)», manbie U OojblIMEe NEPUOIbl, COOTHOCUTH
0003HaUCHUS, KOTOphIE MMEIOTCS B TMEPUOJAMYECKON Tabmwie, C
YUCJIOBBIMU  XapaKTepUCTHKAMH  CTPOEHHSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (cocTaB M 3apsa  sApa, O0OIllee YUCI0 DJIEKTPOHOB U
pacmpeselieHde HX 10 DJIEKTPOHHBIM CJOSM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIIUHEHUU B
npezaenax MajiblX NEPUOIOB U TIIABHBIX MOATPYII C YUETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy W COCTaBy YYacTBYIOUIUX B pPEAKIUU
BEIIECTB, N0 TEIIOBOMY 3P HEKTy, 0 M3MEHEHUIO CTEMEHEH OKUCIICHHS
XHMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUPUUECKHE XUMHUYECKHE
CBOWCTBA IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXkAAas OMNUCAHUE
IpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUW COOTBETCTBYIOLIHMX
XMMHUYECKUX PEAKIUN;



COCTaBIISITh YPaBHEHHS 3JICKTPOIUTUYECKOM JUCCOLMAIMM  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO
oOMeHa, YypaBHEHHs peakuuid, MOATBEPKAAIOIIMX CYIIECTBOBAHUE
TeHEeTUYECKOM CBSI3U MEXK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUun
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OanaHca 3TUX peaKkiuii;
IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPALEHUNA B Pa3IUYHBIX
YCIIOBHUSIX;

BBIYMCIIATh OTHOCHUTEIIbHYI0O MOJEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrOo JJIeMeHTa 1o (dopmyie
COEIMHEHUSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOW PEaKklnu;

coOnmolaTh  MpaBWiia  MOJB30BAHMS ~ XUMHUYECKOM  mOCynoil U
7a00paTOpHBIM  00OpPYNOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XHUMHUYECKHUX OIBITOB IO TMOJYYEHHIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIOTOo ras3a);

IPOBOJUTh  PEAKIMM, TOJATBEPKAAIONINE  KAauyeCTBEHHbIM  COCTaB
pa3IMYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OpOMHUI-,
uonua-, kapbonat-, Qocdar-, cunmukar-, cynb(ar-, THIPOKCHI-UOHBI,
KaTHOHbl aMMOHHS U HMOHBI U3YYEHHBIX METaJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX pACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEpPAlUU MBICTUTEIbHON JI€SITEIbHOCTU — aHAIU3
U CHUHTE3, CpaBHEHHE, OO0OOIlEHHE, CHCTEMATU3AlMI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSA3€M — AJI1 M3Y4YEHHUS CBOMCTB BEUIECTB U
XUMUYECKUX pEaKluid, eCTeCTBEHHO-HAayYHbl€ METOAbl TMO3HaHUS —
HaOJI0ICHUE, U3MEpEHHEe, MOJEIMPOBAaHUE, SKCIEPUMEHT (peajbHbI U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVJIACC
KoaunuecTBO yacoB
Ne HaumenoBaHue pa3iesioB u JyeKTpoHHbIE (LM poBbIE)
KontpoabHbie IIpakTH4eckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTsI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE NIOHATHS
Xumus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

’ MPAKTUYECKOU ESITETBHOCTH https://m.edsoo.ru/7f41837¢

yenoBeKa

12 BertectBa 1 xXuMu4eckue 15 1 Bbubnuoreka [IOK

) peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pasneny 20

Pa3znen 2. BaxxHeiilnue nmpeacTaBuTeId HEOPraHU4eCKUX BelecTB
21 Boznyx. Kucnopoa. Ilonstue 6 bubmmoreka [JOK

' 00 oxcHmax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.Ilonsitue o kuciorax 2 1 bu6mmoreka [IOK

’ U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nmuoreka [IOK

’ OCHOBAaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1acChl 1 | 1 bubmuorexa [JOK

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

Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon n llepuoguyeckas cucrema xummuideckux 3jaeMeHToB /. . MengeneeBa. CTpoeHne aTOMOB.

Xumunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHH




[Iepuonnueckuii 3aKOH U

11 [Tepunonnueckas cucrema 7 Bbu6nuoreka [IOK
XUMUYECKHX 3j1eMeHTOoB J[. 1. https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aToma
XuMH4YecKas CBS3b.

3.2 OKHCIUTEIIBHO- 8 bubmorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIBHBIC PEAKITUU
Bbubnmuoreka [IOK
Hroro mo pasxery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (wicpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIe
padoTsI padoThI
pecypchbl
Pa3zgea 1. BemecTBo U XUuMH4YeCcKHe peaKkun
11 [ToBTOpenue u yriyOiaeHne 3HaHUHA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexka HOK
' peaxkuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAS JUCCOLMALIMS. g 1 1 bubnmoreka [JOK
) XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3gen 2. HeMeTa/JILI M X COE€IHHEHUS
21 OO01mas XxapakTepruCcTHKa XUMUIECKIX 4 1 bubnmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorensl https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.2 snemMeHToB VIA nbl. Cepa u e€ 6 bubmmorexa [OK
' TPYTIEL Lep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.3 a1emMeHTOB VA- mbl. A30T, pocdop u ux 7 1 bubmorexa HOK
) FPYTHEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCcTHKa XUMUIECKIX
2.4 anemeHToB [VA bl YTIepoa u 8 1 2 buommorexa HOK
) . TPYIHIBL. poaL https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEUHEHUS
Hroro no paspeny 25




Pa3zgen 3. MeTaJIbI M X COCIUHEHU S

bu6mmoreka [IOK
1 I 4
3 Obmpae cRoHCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 KHENIINE METAJUIBI U UX COSOUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no paspeny 20
Pasznen 4. Xumus 1 oOKpyskamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HHU YEJIOBEKA 3 buGnnorexa LIOK
’ B p https:/m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoaenkie  Ipakrmdeckue u3yuyeHusi oOpasoBaTesibHbIE
padoTsI padoThI
pecypchl
| [Ipenmet xumuu. Poiap XuMu# B KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BemiecTBa https://m.edsoo.ru/ff0d210c
2 ITousaTue o MeTOMaxX IMMO3HAHUS B XUMUU 1 bubnmorexa LOK
https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padota Ne 1 «IIpaBuia
3 paboTHI B 1a00OPaTOPUU U IPUEMBI 1 bu6muoreka [IOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa u cMecu. CriocoObl 1 bubmuorexa [{OK
paszaeneHus cmecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceli (Ha nmpumepe 1 bubmmorera IHOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOM COJIH )»
bubnunorexa [IOK
6 ATOMEI H MOTEKYJIb! ! https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHTBI. 3HAKH | bubnuorexa [{OK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U COXKHBIE BELIECTBA 1 bubmmorexa [OK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorera IIOK
https://m.edsoo.ru/ff0d2d50




3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa [IOK
10 X .B
umecKas Gopmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKUX DJIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [{OK
OTHOCUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBasi 10715 XUMHYECKOTO bubnuorexa [{OK
3JIEMEHTA B COeJUHEHUN https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Mob. bubmuorexa [{OK
MomnsipHast 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 but6mmoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEUIECTB. bubnmoreka [JOK
XHUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
BrI4nciaeHns KoJIM4yecTBa, MacChl
17 BEILIECTBA M0 YPAaBHEHUSIM XUMHUYECCKUX bubmorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukammsi XuMrUuecKuX peakimii
18 (coenuHEHUs, pa3I0KEHUS bubmorexa OK
A P ’ https://m.edsoo.ru/ff0d3£34
3aMeIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoneaucT. O000IIEHNE U bubmmorexa LIOK
H FHCT Hf https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alUs 3HaHUH
20 Konrponsnas padora Nel mo reme bu6muoteka [JOK
«BelecTBa 1 XUMHYECKHE PEAKITANY https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6bnuorexa [IOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




nmpocroe BeuecTBo. O30H

dusnueckre 1 XUMUYECKHUE CBOMCTBA

but6mmoreka [IOK

22
KHCII0pOAA (peaKipii OKuCneHus, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI ToTydeHus1 KUCJIOPo/ia B
23 J1a00paTOPUH M MPOMBIIIIICHHOCTH bubmorexa OK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnnoBoit ekt xumuaeckon
24 peaKIuu, IOHATHE O bubnunorexa [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUIX
TorumBo (HepTh, Yrojab U METaH).
25 3ar ;{3He1§1/1e¢1;os ’ a, CIIOCOOBI lro bubmorexa [TOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIICHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «[TonydeHne u coOMpaHKUEe KUCIOPOaa Bubmmorexa [IOK
v N p poa, https://m.edsoo.ru/ff0d4ae2
W3YYECHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe bubnuorexa [{OK
BelecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuorexa [{OK
Bosiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunorexa [IOK
29 IT
OIUITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MoTydeHus BOAOPOia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
but6mmoreka [IOK
31 «[lonydyenne u cobupanue BOAOPOA,

H3yYEHHUE ETO CBOMCTB)

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




MossipHblii 00bEM Ta30B. 3aKOH

bubnunorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienns o0béMa, KOJIHYECTBA
33 BCIIECTBA ra3a I10 ero U3BECTHOM bubmorera [IOK
t . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIK 00BEMY
Brruucienus o0bEMOB ra3oB MO
34 aBHEHHIO PEaKI[MU Ha OCHOBE 3aKOHA bubnmorexa LOK
P .. P o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHUI Ta30B
35 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuorexa [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [{OK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona xak pactBoputens. HacbiieHHbie
37 U HEeHACBIIIIEHHEIEC pacTBOPLI. MaccoBas bubmorera [IOK
= p bl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOpE
[TpakTrueckas padota Ne 5 mo reme
13 «IIpuroroBiieHre pacCTBOPOB C bu6muoreka [IOK
onpeaeIEHHON MacCOBOM JTOIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
19 KonTponbnas padora Ne2 no teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUpUKAIINS, bubnunorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubnmorera LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cOCTaB, Kiaccupukanms, bubnunorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




ITonyyeHnue u XMMUYECKUE CBOMCTBA

bubnunorexa [IOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxanms, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpegHue): HOMCHKIATYpa,
46 cnocof(SLII) oI )CHI/ISI XI/IMI/I‘IZEKI/IG bubmorexa [TOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
43 ['enernueckas cBs3b MEXKy KilacCcamu bu6muoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9as50
but6mmoreka [IOK
49 O06001IeHre U cHCTeMaTU3alus 3HAHUN
- " https://m.edsoo.ru/00ad9cb2
Kontponbras padora Ne3 mo teme
" bubnuoTexa [{OK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
on https://m.edsoo.ru/00ad9ela
COETMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
bubnunorexa [IOK
51 XMMHYECKUX 3J1eMeHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH 1
bubnunorexa [IOK
52 [Tepuonuueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. 1. MenaeneeBa
bubnunorexa [IOK
53 Ilepuonsl, rpymIsl, MOATPYIIIILI

https://m.edsoo.ru/00ada52c




Crtpoenue atomoB. COCTaB aTOMHBIX

bubnunorexa [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 351eKTpOHHBIX 000JI0UeK
55 aTOMOB 3J1eMeHTOB [leproauueckoi Bubmmorexa [IOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO0 €TI0 MOJOKEHUIO B bubnuorexa [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKu U npakTtuku. []. 1. bu6muoreka [IOK
MenaeneeB — y4€HBIN, NTEIAror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa [IOK
59 VoHHas XuHHeckas Casb https://m.edsoo.ru/00adac34
60 KoBaneHTHast nossipHast XUMHUYeECKast bu6muoteka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeNoOsipHAst XUMUYECKast bu6muoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 CTeneHb okHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC bubnuorexa [{OK
peakuuu https://m.edso00.ru/00adb076
but6mmoreka [IOK
64 OKucnauTeny 1 BOCCTAHOBUTEIU
https://m.edso0.ru/00adb076
65 Kontponbras padora Ne4 o teme bubnuoTexa [{OK




«Ctpoenue aroma. XuMUYECKasl CBS3b

https://m.edsoo.ru/00adb486

66 PeseprHbIil ypok. O600611IeHIE U | bu6muoreka [IOK
cHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHne 1 1 bubnmoreka [JOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepHbiit ypok. O6o01eHne u | bu6muoteka [JOK
cucTeMaTHu3alus 3HaHUui https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnubie  IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoTsI padoThI
pecypcsbl
[leproanueckuii 3aK0OH.
| [lepuoanueckas cucrema 1 bu6muoreka [IOK
XUMUYECKUX 35ieMeHTOB J[. 1. https://m.edsoo.ru/00adb59¢
Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHHUH
. but6mmoreka [IOK
2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1
. https://m.edso0o.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 bu6muoteka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUYECKOW CBS3U U THUIIBI | bubnuorexa [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontposbnas padora Nel o teme
5 «IloBTOpenue u yriay0OiaeHue 3HAaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanmst XumMmuaeckux 1 bubnunorexa [IOK
PEAKIUI MO pa3TMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKON
7 eakuu. IToHsATHE O TOMOI€HHBIX U 1 Bubmiorexa ITOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTe 0 XUMHUYECKOM PaBHOBECHU.
but6mmoreka [IOK
8 @DaKTOpPBI, BIUSAIOIINE HA CKOPOCTh 1

XUMHUYECKOH PCaKu U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHYCCKOI'0 paBHOBCCHUS

OKuCINTEIFHO-BOCCTAHOBUTEIILHEIE

but6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOITUTHYECKON
10 I/IC(IE)O na H;p CunbHble U caldble bubnnorexa LHOK
A TIHATIH https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HonHrle ypaBHEHNS peakIui bubnnorexa LHOK
yp peakt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE MIPEICTABICHUN bubnnorexa LHOK
pull https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITII
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABICHUN 00 Bubmiorexa ITOK
e . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIHI
14 IlousTue o runponause coieu bubnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTH3aIus bubnuorexa [{OK
3HAHUHN https://m.edsoo.ru/00addd12
[Tpaktrueckast pabora Ne 1.
16 «Pertrenne dKCIIEPUMEHTAITBHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a71auy
KoHnTtposbhas padota No2 o teme
17 «DNEKTPOIIUTHYECKAST TUCCOLAIINS bubnnorexa LHOK
P A HHATH. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUHA B PACTBOPAX)
OO0111ast XapaKTEPUCTUKA TaJIOTEHOB.
18 XI/II:/IlI/I‘IeCKI:/Ie CBIZ)ﬁCTBa Ha IIpUMeEpE bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. ConsHast KMCIIOTa, bu6muoteka [JOK




XAMHYECKHUE CBOMCTBA, IMOJyYEHUE,

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

MpUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «TonyueHue COMIHON KUCIOTHI Bubmmorexa [IOK
i . . ’ https://m.edsoo.ru/00ade348
U3y4YeHHUe €€ CBOMCTB»
Boruncnenus o ypaBHeHUAM
. but6mmoreka [IOK
21 XUMHYECKHUX PEAKIUM, €CITU OJUH U3
https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
” OO61mas xapakTepuUCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(DUKAIIMN CEPHI.
7 Haxoxnaenue cepbl U €€ coeIMHEHNN bubmuoteka [JOK
B IIpUpOJIe. XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpOeHHUE, bu6muoreka [IOK
¢u3nuecKrue 1 XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
. but6mmoreka [IOK
25 bu3NYEecCKre U XUMUYECKUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MPUMEHEHUE
XYMHYECKUE peaKlnHu, JeKaIlie B
OCHOBE IIPOMBIIIIEHHOTO CIIoco6a
26 MOJTYYEHHS] CEPHOM KUCIIOTHI. bu6muoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIeH Cpebl COEIUHEHUSIMHU
cepbl
7 Brrunciienue MaccoBoil 40JIM BBIXOJ1a bubmuorexa [{OK
MNPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepUCTHKA dJIEMEHTOB bubnmoreka [JOK




VA-rpynmnsl. A30T, paclipocTpaHeHHE
B Ipupoie, GU3nIecKue u
XUMHUYECKHE CBOMCTBA

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

AmMHaK, ero Gu3nvecKue u

29 XMMHYECKHE CBOMCTBA, IIOJIYYCHUE U bubmorexa OK
’ ye https://m.edsoo.ru/00adf004
PUMEHEHUE
[TpakTtruueckas padota Ne 3 o Teme
30 «ITonydeHne aMMuaKka, U3y4eHHE €Tro bubmorera [IOK
. : gath https://m.edso0.ru/00adf180
CBOKCTBY»

31 A3oTHas KucoTa, €€ GU3nIecKue u bubnunorexa [IOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 00peHui. XUMHUYECKOE bubmorera LOK
yAo0p ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIeH CpeIbl
COCTUHCHHUSIMH a30Ta
®ocdop. Oxcun dhochopa (V) u

33 (1)00(%)0 pHaH Kncni)Ta q)(l)plzsn(qe)cme u bubmorexa [TOK

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

34 KaueCTBE MHHEPATBHBIX YIOOPEHUH. bubnmoreka [JOK
3arpsi3HeHuE NPUPOJHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepona, pacnpocTpaHeHUE B

35 pu I())z[e gnsniecxie U XUMHUYECKUE bubmmorexa [OK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcupl yriaepoaa, ux Gpu3ndeckue u bu6muoreka [IOK

XUMHUYECKUE CBOVCTBA.

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




DKoorudeckue mpoodIemsl,
CBsI3aHHBIE ¢ oKcuaoM yrieposa (IV)

37 YronpHas KUCIIOTa U €€ COTN bubmorera LOK
https://m.edso00.ru/00ac006¢c
[Ipakruueckas padora Ne 4 o reme

o "ITosrydeHune yrieKucioro rasa. bu6muoteka [JOK
KauectBenHnas peaxiysi Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHbIE TOHATHUS 00
39 OpraHNYECKUX BEIECTBAX KaK O bubmmorexa [OK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSX Yriiepojaa
40 Kpemunii u ero coefuHeHns bubmmorexa [OK
P https://m.edsoo.ru/00ac080a
[Ipaktuueckas padora Ne 5. Pemenue

41 AKCIIEpPUMEHTAIBHBIX 3a]1a4 110 TEME bu6muoreka [IOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHCHHUS»

KonTtposbnas padota Ne3 mo teme
N but6mmoreka [IOK
42 «BaxHeie HeMeTaIbl U UX
https://m.edsoo.ru/00ac0e18
COCTMHCHHUS»
OO0mas XxapaKTepUCTUKa XUMHUIECKUX
3JIEMEHTOB — METAJIIOB.

43 MerTtannuueckas CBs3b U bubnuorexa [{OK
METaJUINYeCKasi KPUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. but6mmoreka [IOK

44 DIIEKTPOXUMUYECKUH PSIT

HaIPSHKEHUN METaJlIoB

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




O611me crocoObl MoTy4eHUs
MeTtaiuioB. CruiaBel. Beyucienus no

45 aBHEHUIM XUMHUYECKUX PEAKIUI bubnnorexa LIOK
yp PCEAKIHH, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJECPIKUT
puMecH
b K
46 [ToHsTHE O KOPPO3UU METAIIIIOB nommorexa 10
https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47
[lenounpie MeTanb! https://m.edsoo.ru/00ae14b2
43 OKCHUIbI M TUAPOKCUBI HATPUS U bubnunorexa [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMeTbHBIC METAIIBI — bubmuorexa [{OK
KaJIBIIMA 1 MarHui https://m.edsoo.ru/00ael5¢8
50 Baxneiie coenuHeHNs KaJIbIUI bubnnorexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATH3ALUS
3HAHUHU
5 JKEcTkoCTh BOABI M CIOCOOKI ¢€ bubnuorexa [{OK
YCTPaHEHHUS https://m.edsoo.ru/00ac1886
[Ipaktuueckas padora Ne 6 o reme
53 "XEcTKOCTh BOIBI 1 METOIEI €€ bubmmorexa LIOK
" A 8 https://m.edsoo.ru/00aelael
YCTpaHECHHS
bubnunorexa [IOK
54 A I
JTEOMUEHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHIA U bubmuoteka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [{OK

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




OKCI/IIIBI, TUAPOKCUIBI U COJIM JKCJIC3a

bubnunorexa [IOK

> (IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O06o01IeHre U CHCTeMAaTH3aINs
3HAHUU
[Ipaktruueckas padota Ne 7. Pemenne
59 AKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME bu6muoreka [IOK
«BaxHenme MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIHii, eCI1 OJAUH U3
60 peareHTOB JI1aH B U30BITKE WIH bu6muoreka [IOK
COAEPKUT IpuMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOH JI0JIM BbIXOJa IPOAYKTA
peakuuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HAHUU
KontponsHas padora Ne4 o reme
62 «BaxHeunme MeTalIbl U UX
COETUHEHUS»
63 BemectBa u matepuansl B bu6muoreka [IOK
IIOBCEIHEBHOU KU3HU YEI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6muoreka [JOK
OKpYKaIoIlei cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pereHnn bubnmoreka [JOK
9KOJIOTUYECKHUX MPoOIeM https://m.edsoo.ru/00ae4270
66 PezepBublit ypok. O0o01eHue u bu6nuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PeseprubIit ypok. O6001IeHNE 1 bubnuoTexa [{OK




CUCTeMaTH3alus 3HaHUU

https://m.edsoo.ru/00adb33c¢

68

Peseprubiit ypok. O6001IeHNE 1
crucTemMaTu3alurs 3HaHUI

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET
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