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HOACHUMTEJIBHASA 3AIITMCKA

[TporpammMa 1o XMMHUU Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30oBaHus COCTaBlIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEHIMH MpernojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pa3oBaTeNnbHbIX oprann3anusix Poccuiickoit dexepanuu.

[IporpaMmma mo xuMmHuHM Ja€T MPEACTABICHUE O IIENAX, OOImIed cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
o0s3aTeNbHOE MPEIMETHOE COZepKaHUe, MPeIyCMaTPUBAET paclpeesieHne ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
W3YYEHUS XUMUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKU y4eOHOTrO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa30BaHus, a TaKKe TPeOOBaHUM K pe3yibTaTaM 00y4eHUSI XUMHUU
HA YypOBHE ILeleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JESTENIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IIPEJICTAaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (HOPMUPYEMbIE XUMHUEN
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOIIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS UYEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUIEBOM 1 AKOJIOTUYECKOM 0€30I1acHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CHOCOOCTBYET peaju3alliM BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHOM  NeATelNbHOCTH, O3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOABI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TarloM B JOPMUPOBAHUU
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K MPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYEecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUUu(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 00IEero 0Opa30BaHUS OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUH OPraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K e€ uszydyeHuro. CopepaHue CKIAAbIBACTCS W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHILUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:



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

— [lepuoanueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— IPEJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 IPUMEHEHHS U MOJYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUs K HAyYHOMY 3HaHUIO U METOJaM II03HaHUs B Hayke. M3yueHue xuMuu
OPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «Pu3uKa. 7 Ki1ace.

[Tpu u3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATENbHOCTH YEJIOBEKA U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (pOpMHpPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYNHBIX OOOOMIEHWH MHPOBO33PEHYECKOTO XapakTepa, s3bIKa HayKH, B
IPUOOILEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKkluil, B
dbopMUPOBaHUM ¥ PA3BUTHH T[O3HABATEIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATEJILHOM U yueOHO-MCCIIeJOBATENIbCKOM 1eATEIbHOCTH, OCBOEHUH MpaBUil 0€3011acHOro
oOpallieHus ¢ BeIeCTBaMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMUYHOCTH, TOTOBOM K caM00Opa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO PEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(GOpMHUPYIONUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIUMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEPCATIbHOE 3HAUEHUE [T PA3JINYHBIX BUAOB JI€ATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh M OLICHUBATh SIBICHUS OKPYXKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMHH, TNPUMEHATh MX MpPH peleHuH npolieM B
NIOBCEAHEBHOM XU3HU U TPYIOBOU JEATEILHOCTH;

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYIOBOM IEATEIBHOCTH B LIEJIAX COXPAHEHMS CBOErO 3J0POBbS M OKPYKAIOIIEW IIPUPOIHON
Cpensbl;

— pa3BUTHE MOTUBALMU K O0YUEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis 1 HaIIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.



OO01ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU Ha YPOBHE OCHOBHOI'O OOIIErO
oOpa3oBanmus, coctaisieT 136 gacoB: B 8 kinacce — 68 vacos (2 gaca B Hefieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHauya/ibHbIe XMMHUYECKHE TOHSATHUSA

[Ipeamer xumuu. Poiib XMMUM B JKM3HM 4YEJIOBEKa. XMMHs B cCUCTeMe HayK. Tena u
BenlecTBa. dusnueckue CBOWCTBA BeELIECTB. ArperatHoe cocrosiHue BemlecTB. [loHsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BeniecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHUX DSJIEMEHTOB.
[IpocTsie U clIOKHBIE BelIecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHUYECKHMX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJIsSipHast
Macca. MaccoBas 10J11 XUMHUYECKOT0 3JIEMEHTA B COSTMHEHUH.

KonunuectBo BemectBa. Monb. MomnsipHas macca. B3anMocCBs3b KOJIWYeCTBa, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMUYECKUX COSAMHEHUN.

dusnueckue M XUMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXPaHCHHS MACChl BEIIECTB. XUMUYECKHe ypaBHeHU. Kimaccndukaruss XUMUISCKUX peakinui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJOM, MpaBHJIaMH pabOThl B JJAOOpaTOpHH M MpUEMamMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYIOBAHHEM, M3YUYCHHE M OMUCAaHUE (DPU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKux (IJIaBIeHHUE BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYNKe, KHTIEHUE M KOHJEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHE CBEUH,
MPOKAMBAaHNE MEIHOUW MPOBOJIOKH, B3aUMOJCHCTBUE MeJla ¢ KUCIOTOMN) SIBJICHUH, HaO0IeH e
W ONKCAaHWE TIPU3HAKOB TIPOTEKAHUS XUMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszinoxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3aMMOJEicTBHE kene3a ¢ pactBopoMm coiu meau (), m3yueHme cmoco6oB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIMAPUBAHUE, JAUCTHILUISALINS,
xpoMmarorpadusi, TPOBEACHHE OYMCTKH TIOBAPCHHOM COJM, HAOMIOACHUE W OIMUCaHUe
pEe3yNbTaTOB MPOBEJAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUsT MAacCChl, CO3JaHuE
MoJieTIe MOJIeKY (IapOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IpOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUECKHUE CBOWCTBA (peakIuyd TOPEHHUS).
Oxkcunel. Ilpumenenue xkucnopoga. CmocoObl TMONyYeHHS KHUCIOpoJa B JabopaTopuul U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKAIAs
KHCIIOpO/ia.

TermoBoit >(PekT XUMHUYECKOW peaKInH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yrojib M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bomopon — »snemeHT u mpocroe BemlecTBO. Haxoxkaenwe Bojgopona B MPHUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucioTer u comnu.

MonsipHblii 00bEM ra30B. PacuéTbl Mo XUMHUYECKUM YpaBHEHUSIM.



®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHHeie u
HEHACBILIEHHbIE pacTBOphl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 10l BELIECTBA B
pacTBope. XuUMHUeCKue CBOMCTBa BOoAbl. OcHOBaHus. Poinb pacTBOpoOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcuapl. Kitaccupukanus OKCHIIOB:
coneoOpa3yroline (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kucior. @u3ndeckue U XUMHUECKUE
cBoiicTBa kucior. P akrusHoctu metauioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coneil. ®duznueckue U XxumMudeckue coictBa coieil. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMUECKUX COCUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHUE M HM3yYEHUE CBOICTB KUCIOPOJA, HAOMIOJEHUE B3aUMOJACHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W MpEKpallleHus ropeHus (moxkapa), 03HaKOMIIEHUE C
oOpa3lilaMud OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPAacCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccoBOM J0Jie pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMaTEPHUAJIOB), HCCIEIOBAHUE OOpPA3I[0B HEOPraHMYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE W3MEHEHUS OKPAacCKH WHAMKATOPOB B pPAcTBOpax KHCIOT W MIeNouYed, H3ydeHHe
B3anmojeiicTBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeETallaMH,
peaKuuii HEUTpalIu3alk, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, pElIeHHE SKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Bakuelme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Ilepuoauueckuii 3axoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpaeneeBa. CtpoeHne aToM0OB. XUMHYECKAsl CBSA3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX dlieMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIE U HIEJIOYHO3EMEIbHBIE METAILIbI, TaJIOT€Hbl, UHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yoT aM(OTepHbIE OKCU/IBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMHUYecKHX »siemMeHToB J[. .
MengeneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI DJIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. MW3otombel. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX 31eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepUCTHKa XHMHYECKOIO DJJEMEHTa II0 €ro IIOJIOKEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHUS paiuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cuCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTHS HAyKu U npakTuku. J1. 1. MenaeneeB — y4€HbIi U IpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHus.  OKUCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu. [Ipouecchbr
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3YyYCeHHE OO0pa3loB BEIIECTB METANIOB W HEMETaIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[MHKa C pacTBOpaMu KUCIOT W IIEJ0oYel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluii (TOpeHue, peakiiuy pas3ioKeHUus, COSTUHEHUS).

Mesicnpeomemmuunle cea3u

Peanuzanust MeXIpeAMETHBIX CBSI3€H MPU M3YYCHUH XUMHH B 8 KJIACCE OCYILECTBIISICTCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSITHS: HAy4YHbIH (akKT, THUIIOTE3a, TEOpHs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCICPHUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, AJIEKTPUYECKUU 3apsi, BEIIECTBO, TeJIO0, O0BEM, arperaTHOe
COCTOSIHHE BEIeCTBa, ra3, (U3UYECKHE BEIUYHMHBI, CAMHHUIIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIe.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpAIbl, TOPHBIE TMOPOJIBI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos I H.
MengeneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX TEPUOAOB, KalHs, Kbl U WX COCJUHEHHWH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B lleprognyueckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMHUYECKOH CBA3M. THINBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THMA KPUCTAUTMYECKOW PEMIETKH W BUIA XUMHUYECKON
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYeCKHUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUuMHUYIECKUX PEaKIUN MO Pa3IMIHBIM MpH3HaKaM (TI0 YUCITYy U COCTaBY
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKHUE YPAaBHEHUSI.

[TonsiTHe O CKOpPOCTH XMMHUYECKOW peakiuu. [loHsTHe 00 O0OpaTMMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TETePOreHHbIX peakuusax. [lonstue o
karanuze. [loHsiTHe O XuUMHUYeCKOM paBHOBecHH. DaKTOPHL, BIMSIONIME HAa CKOPOCTh
XUMHYECKON peaKIMU U OJI0KEHNE XUMUYECKOTO PAaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHUE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOIUTHl U HEIIEKTPOIUThl. Katnousl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBONCTBA KUCIOT, OCHOBAHUMI M COJIEW B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HEMETaUIoB (rpadura W ajamasa), CIOXKHBIX BEHIECTB (XJIOpUAa HATPHS),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIEeJo4Yel U cojeil (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLUUN (FOPEHHE, peaKluu pa3jokKEeHUs, COCIUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenienn okucieHus. CTpoeHne U (U3MYECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHU3M uesioBeka. Baxuelue Xmopuasl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U Cepbl. AJUIOTPONHbIE MOIU(UKALMN KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACcTaBUTENS Kilacca KHCIOT M croenuduueckue). XHUMHUYECKHE peakluu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupoae. AMMHUaK, ero pu3nyecknue 1 XuMHUIECKUe
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
duznyeckue W XUMHYECKHE CBOMCTBa (0OmIMe Kak TPEACTaBUTENs Kjacca KHCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Docdop, amroTpornHbie MOAU(DUKAUH
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

Obmas xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3HMYECKUe U XMMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, MOJy4deHHE U NIpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTUJEH, 3TAaHOJ, IJIMLEPHUH, YKCycHas Kkuciora). I[IpuponHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, Oelkax, yrjaeBoJax — W MX pOJIM B KHU3HU YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKATHI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIINIEHHOCTU. BaxHeilmue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMd XJIOPUIOB (TaJlOT€HU[OB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOIoJleHue IpHu3HakKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
HoJydeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHakKa, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YyYEHHE MOJENEH KPUCTANIMYECKUX PELIETOK aiMasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUuE
U U3y4YEHUE CBOMCTB YIJIEKUCIIOTO ra3a, NPOBEJEHHE KAYeCTBEHHBIX PEAKIMH Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTKa. DJIEKTPOXUMHUYECKUN Pl HanpspKeHUH MeTamuioB. Pu3MYecKue W XUMUUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaIIBL: TIOJIOKEHUE B Ilepronueckoil cucTemMe XuMHUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAUIBI MarHuid M KajnpUuid: mosiokeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTPaHEHHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepmonunueckoid cucreme XuMHueckux 3yeMeHtoB [J[. M.
MenneneeBa, CTpO€HHUE aToOMa, HaXxoXJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), KCCIEIOBaHUE CBOWCTB JKECTKOW BOJBI, TpoOIlecca TOPEHUs JKele3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE U OMMCAHKUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyKaouas cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TIpeebHas J0MyCTUMAas KOHIICHTPaIlUs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€H MPHU U3YYEHHH XUMHH B 9 Kilacce OCYIIECTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  ICPUOJUYHOCTh,  HAONIOJCHHE,  SKCICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYCCKHHA 3apsa, [POBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TIaHEThI, 3BE31b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS NPOTrpaMMbl OCHOBHOIO 0OwIiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0J1€ 00YYEHUsI XUMUU B €IMHCTBE Y4€OHOM M BOCIMTATENbHON IESTEIbHOCTU B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE NMpPaBUIAMU M HOpPMaMM HOBEJICHUS U
CHOCOOCTBYIOT MpOIIeccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMAIM3ALINN 00YJarOIUXCS.

JInuHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacIIMpEeHHE ONbITa ACSITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSIL:

LIEHHOCTHOTO OTHOIIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HayYHOMY
HaCJIEAUIO, NMOHMMAHUS 3HAU€HUs XMUMHUYECKOM HayKH B J>KM3HHU COBPEMEHHOrO OOILEeCTBa,
CHOCOOHOCTH BIIaJIETh JOCTOBEPHON MH(OpMaIuei o MepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHcCTBe
Mupa 1 oOlIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEJICTABICHUS] O COLMAIBHBIX HOpPMax M IPaBWJIAX MEXIMYHOCTHBIX OTHOIIEHHUH B
KOJUIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IOJIE3HOM,
yueOHOMCCIIeI0BAaTEIbCKOM, TBOPYECKOM M JAPYrMX BHJAAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoO0Opa3HON COBMECTHOM JESTEIbHOCTH MPH BBINOJIHEHUN YUe€OHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHHWE M TOCTYNKH CBOMX TOBAapHUINEH C MO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  peakluH,
COOTBETCTBYIOLIIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKM M COCTABIISAIOLIME OCHOBY IS
NOHUMaHMs  CYIIHOCTM HAy4yHOM KApTHHBI MHpa, IHPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHUS MPHUPOABI, B3aUMOCBA35AX YEJIOBEKA C IMPUPOJHOM CpeNoi, O posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;



MO3HABaTEIIbHBIC MOTHBBI, HAaNpaBJICHHBIC HA TOJYyYEHHUE HOBBIX 3HAHMM IO XUMUH,
HEOOXOMUMBIC ISl OOBSCHEHUS HAOJIOIaeMbIX TMPOIECCOB U SIBJICHUMN, IMO3HABATEIBHOM,
UH(POPMALMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAaMOCTOSTEIIbHOM paboThI
C Y4COHBIMH TEKCTaMH, CIPABOYHON JUTEPaATypOM, JOCTYHMHBIMU TEXHUYECKHUMH CPEIACTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyUEHHI0 W TIO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIECHHOCTH ¥ YPOBHS OOYYEHHS B JaJIbHEHUIIIECM;

4) opMHUpPOBAHHS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUEC NI CHHOCTH JXKU3HH, OTBCTCTBCHHOI'O OTHOIICHUA K CBOCMy 3IIOpOBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HH, OCO3HAHWE MOCIEACTBHA W HEMPHUITHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojisi, HapKOTUKOB, KYpEHHUs), HEOOXOAMMOCTH COOIIO/ICHUS
npaBusl 0€30MacHOCTU MpH OOpallleHMH C XMMHYECKHMHU BEIIECTBAMH B OBITY U peallbHOMN
JKU3HU,

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQEeCcCHil U TPpyAa pa3lIuyHOro pojia, YBaXKEHHUE K
TPyAy M pe3yibTaTaM TPYJIOBOW [EATEIbHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHONU NeATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B MPOGECCHOHATBHON CPe/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0POBOTO M 0€30macHOro obpasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 30POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHHUS TPaBHJI O€30MacHOTO MOBEAEHUS TIpU padOTe C BEIIECTBAMH,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJydaeMble NpPH H3yYEHUU XUMHH, 7S PelleHus
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOIHON CPEIOif, sl OBBIIICHHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJIOOATFHOTO XapaKkTepa SKOJIOTHYCCKUX MPOOJIeM U MyTed WX PemieHUs
HOCpeI[CTBOM METOJ0B XHUMHH, DKOJIOTHYCCKOT'O MBIIIJICHUA, YMCHI/IH pYKOBO}ICTBOBaTI)Cﬂ UM B
MO3HABATENIbHON, KOMMYHUKATUBHOW U COLIMATIBLHOU MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHBI

B COCTaBC MeTaHpe}IMeTHLIX pe?)y.]'IBTaTOB BBIACIIAIOT 3HAYUMBIC IS0 q)OpMI/IpOBaHI/IH
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, MPUHIUIM, TMIO0Te3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U YHHUBEpCalbHble ydeOHble NeHCTBUS (TIO3HABATENIbHBIE,
KOMMYHHUKAaTHBHbIE, PETYJATUBHBIE), KOTOpble oOecnednBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEbHOCTH.

ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelcTBUS

Ba3oBble JJoruyeckne aeicTBUSA:

YMEHHUS WCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOCHUW 3HAHUWM:
pacKpbIBaTh CMBICI XMMMUYECKHX MOHATHM (BBIAENATH MX XapaKTEpHbIE IPU3HAKH,
YCTaHaBJII/IBaTI: B3alMOCBA3b C I[pyrI/IMI/I HOH}ITI/IHMI/I), HCIIOJIBb30BAaTh ITOHATHUA OJIA 06'LSICHCHI/I$I
OTHENbHBIX (PAKTOB W SBJICHUH, BHIOMpATh OCHOBAHHWS M KPUTEPUM s KiaccuuKanuu



XMMHYECKHMX BELIECTB M XMMUYECKUX PEAKIMH, YCTaHABINBATh IPUUYUHHO-CIICACTBEHHBIE CBA3H
MEXIy 00BEKTaMH U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
110 QHAJIOTUH ), I€TaTh BBIBOABI M 3aKIIIOYCHHUS;

yMEHUE NPUMEHATh B MpOLEcce MO3HAHMUS NOHATHUS (IIPEIMETHbIE U METalpeJIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBbIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH MIMPOKO
OpUMEHSeMbIe B XUMHH MOJEIbHBIC MPEICTABICHHUS — XMMUYECKUNA 3HAK (CHMBOJI DJIEMEHTA),
XUMHU4Yeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakiud — NpU pElIeHHH Yy4eOHO-
IIO3HABATEJIBHBIX 33434, C Y4€TOM OSTHUX MOJEIBHBIX MPEACTaBICHUN BBIABIATE U
XapaKkTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEILECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U U
IPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SABICHUSX.

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

YMEHHUE HCHOJb30BaTh MOCTABJIEHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTa IO3HaHUSA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE NPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OpraHM3allud U MPOBEJIEHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3@ X0/10M IPOLIecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €r0
pe3yabTar, (HOpMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
MCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOAETIAHHOM padoTe.

PatGora ¢ undopmanmeii:

yMeHUue BbIOUpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh HH(OPMALIMIO PA3IMUHBIX BUI0B
1 GOpM TMIPECTABICHHS, IOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs! TUTEpaTypa
XUMHYECKOTO COIEp)KaHWs, CIpaBOYHBIE MMOcoOms, pecypcsl HTepHeTa), KpPUTHYECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE NPUMEHSTh pa3IMyHble METObI U 3aMPOCHI PH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIAZICHHE KYIbTYpPOH aKTUBHOI'O MCIIOJIb30BaHMS PA3TUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMYy MperCTaBICHUS
UHPOPMALIMK W WUTFOCTPHPOBATH peIIaeMble 33/1a4l HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
apyrumu popmamu rpaduku U X KOMOUHALUSAMU;

YMEHHUE HCMOIb30BaTh M aHATU3UPOBATh B Mpolecce y4yeOHOM M HcCiae0BaTeNnbCKOM
NeSITeIbHOCTH HH(POPMAIIMIO O BIMSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAaHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

yMEHHUsl 3agaBaTh BOINpPOCH (B XoJe auanora M (WiIM) AUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPECTABIISITh MTOJyYSHHBIE Pe3yIbTaThl TO3HABATEIBHOM ETEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNlaTh MPEe3CHTALUI0 pPe3yJbTaToB BBIMOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (Ja0OopaTOPHOTO OMbITa, J1A0OPATOPHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUEOHOTO MTPOCKTA);

YMEHUsl y4eOHOrO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABATEIbHON U
HCCIIEIOBATEIbCKON JIEATENIbHOCTH TPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
Oo0IIMX WHTEPECOB W COTJIACOBAHWS MO3UIMH (0OCYXIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC



LITYPMBI», KOOPAUHALAA COBMECTHBIX ACUCTBUM, ONPENEICHUE KPUTEPUEB 10 OLICHKE Ka4ecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LU ACATEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIAT,
KOHTPOJMPOBAaTh M NP HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO JESTENbHOCTb, BBIOMpAThH
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABATEIbHBIX  3a]ad,
CaMOCTOSATENIBHO COCTABIIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM IEWCTBUM INpU
BBIIOJIHEHUM 33JaHUIl C yd4y€TOM IIOJy4YeHMsI HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJyUYEHHOI'O PE3yJIbTaTa 3asBJICHHON LIEJy,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIAaraeMbl€ B YCIIOBUHU 3aJJaHUI.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaToB II0 OCBOEHHIO O0S3aTEIBHOIO COJEpIKaHus,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOH pabouell MporpamMMmoi, BBIJIEJAIOT: OCBOCHHBIE
oOydarolMMuUCs Hay4yHble 3HAHHUS, YMEHHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
npeaMeTHOW obnactu «XHMHS», BUIBl JEATEIbHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, IPeoOdpa3oBaHUI0 U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaLlUsAX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHITHM: aTOM, MOJEKYJa, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAas aTOMHAas M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JOJs XUMHYECKOIO
3JIEMEHTa B COEIMHEHMH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIIEHUSI, XUMHUECKas peaKus, KjaacCupuKanus
peakuuii: peakliuyi COeAMHEHUS, peaKLUU pa3IoKEHUs], PEaKI[Ui 3aMEeLICHUs], PEaKIH
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIUIOBON 3((EeKT peakluu, sApo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas opOWTanb, paguyC aToMa, XUMHYECKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOILEHTHAas! KOHIIEHTpaltsl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSITUH W NPUMEHSTH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAICHUN;

® CNOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY U COCTaBlieHUSI (OpPMYNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmpeneNisITh BaJE€HTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE TMEPHOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nonokeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOIaJipo;

e ONUCHIBATH M XapakTepuszoBaTb TabmuuHyo ¢(opmy Ilepuonnyeckoil cuctemsl
XUMHYECKHMX AJIEMEHTOB: pa3jnyaTh IOHATUS «JaBHas moarpynna (A-rpynma)» u
«mmobounass moxarpynma (b-rpymma)», Manaeie W OoibIIME TEPHOMBI, COOTHOCHUTH
0003HaueHMsl, KOTOpble UMeTcss B Tabmuie «llepuoanyeckas cucremMa XUMHUYECKUX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XMMHYECKMX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YUCIO 3JIEKTPOHOB H
pacnpezesieHue UX M0 3JIEKTPOHHBIM CII0SIM);

KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPraHUYECKUE BELIeCTBA, XUMUYECKHE
peakuuu (110 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sddexry);

XapaKkTepu30BaTh (OIMUCHIBATH) OOIIME XMMHUYECKHME CBOWMCTBA BEIECTB PA3THMUHBIX
KJIacCOB, IOATBEpXKJas  ONMCAHUE IPUMEpPAMU  MOJIEKYJAPHBIX  ypaBHEHMH
COOTBETCTBYIOLMX XMMUYECKUX PEaKIIHii;

IPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAauyeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH ITPOTEKaHUsI XMMUYECKHX MPEBPALICHUN B Pa3JIMUHBIX YCIOBHSIX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 0 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKlty;

IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIBbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHI0, KIacCU(UKALNIO, BBISABICHHE NPUYHHHO-
CJICZICTBEHHBIX CBsI3eM — JUI1 M3Y4YEHUS CBOICTB BEIECTB M XMMHMYECKHX PEaKIM,
€CTeCTBEHHO-HAyYHble =~ METOAbl  IO3HAaHUS  —  HAOIIOJECHME,  HM3MEpEeHHeE,
MOJIEJMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

clleZloBaTh IpaBWIaM IIOJIb30BaHUS XMMHYECKOH mocyaol u  J1abopaTopHbIM
000py/s0BaHUEM, a TaKXKe IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHUIO
U cOoOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOPOJA U KHUCIOPOJA), MPHUTOTOBICHUIO
PacTBOPOB C OINPENECIEHHON MacCOBOM JI0JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAaHUIO PACTBOPOB IlETIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, (heHondTaaenH, METHIOPAHK U JIPyTHUe).

K koHuy oOyueHus B 9 kJjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHULIATEIBLHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peakius, XUMHUYEecKas
CBSI3b, TEIIOBOM 3P EeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, HJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, PpeakIU HOHHOro OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKluHy,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAHOBHUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEpHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIMYecKas), KpUCTAUIMYecKas pemeérka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEaKUuu, MpeleabHO J0IyCTUMAs
koHneHTpauus [1/IK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH U NPUMEHATH 3TH
MOHSTHS IIPH ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCTOJIb30BaTh XUMHUECKYI0O CHMBOJIHMKY JJISI COCTaBIeHHMS (OpMYT BELIECTB U
YpaBHEHUN XMMHUUYECKUX PEaKIIN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUAX PaA3JIM4YHOIO COCTaBa, MPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COoelMHEHHWH Mo (opmMynam, BHI XMMHUYECKOH CBSI3M (KOBaJECHTHAas, MOHHa,
METAJIJIMYECKas)) B HEOPraHWYECKUX COEAMHEHUAX, 3apsi] HMOHA II0 XUMHUYECKOU



dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmbIch Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro TOHUMAaHME: ONMHCHIBATh U XapaKTepu3oBaTh TabimuHyto ¢opmy [leprogmueckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoarpynma (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpynma)», Mameie u OOJBIIME TIEPHUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAMYECKON Tabnmie, C
YUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTaB U
3apsij sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIOAM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U TJABHBIX HNOJATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (ONUCHIBaTh) OOLIME U CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/Iasl OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBIISITh YPABHEHUS 3JIEKTPOIUTUYECKON TUCCOLUMAIIMU KUCIIOT, IIeNouel U cojei,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS pPEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIY BeEleCTBaMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCca 3THX peakluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (popMylie COeTUHEHNs, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;

coOuoiaTh MpaBWja TIOJIb30BAaHUS XMMHMYECKOW TOCYyJOoH U J1abOpaTOpHBIM
o0opy/soBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

MIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTaB PAa3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,
CHJIMKAT-, Ccyiab(aT-, TMIPOKCHUA-UOHBI, KATHOHbI AMMOHMS W HOHBI HM3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATEIBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHNe, CHCTEeMAaTH3allhi0, BBISIBICHHWE MPUYUHHO-CIIEACTBEHHBIX
CBSI3€M — JUIsl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4YHble METOABl TMO3HAaHMA — HAOJIOACHHE, U3MEPEeHUEe, MOJCIUPOBAHHE,
IKCIIEPUMEHT (peaibHbIil U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM NPOrpaMMbl Bcero Kourpoasunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4deckue 15 5 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [Tonsarue 6 bu6nmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 3 1 bu6nmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoanyeckas cucrema xumudecknx 3j1eMmeHToB /[I. U. MenaeneeBa. CTpoeHue aTOMOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX ditemenToB []. 1. https://m.edso0.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BeniecTBO M XUMHYECKHE PeaKIIUU
[loBTOpEeHue u yrioyOnenue 3HaHUN Bbu6moteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
' snemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
o | e —— 6
' PYHIHL 2-CP https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23| snemenos VAspyams. Ason foogopui | 7 ,  BumorerallOK
' PYHEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
(o | S s . | , Bk
' y VPYIIIEL poA https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnrorexa LIOK
. He CBOWCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Pa3zpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N Kosaun4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
1 [Ipeamer xumun. Pons xumuu B 1 bubmuoreka [JOK
KU3HM 4yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeToxax mo3HaHUs B 1 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TPUEMBI 1 1 bubnuorexa [JOK
obparienus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pasneneHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «lfasaenee:ple cief&?ﬁ (11\; npuMepe 1 1 Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOU COJIN)»
6 Bxomnas quarnHoctuka 1 1
ATOMBI ¥ MOJIEKYJIBI. XUMUYECKHUE
7 3)16(;\/[GHTI)I. 3HaKI}/II (cUMBOJIBI) 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0d2be8
XUMHYECKHUX IJIEMEHTOB
[TpocThie U CIIOXKHBIEC BEIIECTBA 1 https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/ff0d2d50
3aK0OH MTOCTOSTHCTBA COCTaBa BuGmorexa LIOK
10 BellecTB. XUMudeckas popMmyia. 1

BanenTHOCTh aTOMOB XUMHUYECKUX

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

9JICMCHTOB

1 OrtHocuTeNnbHas aTOMHAs Macca. bu6mmoreka [IOK
OTHOCUTENbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIs1 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCIUHCHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
Monsipaas macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUsA IPOTEKAHUSA bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHCHUSI https://m.edsoo.ru/ff0d3b88
Brruucienus koiamvecTBa, MacChl
17 BEILIECTBA 10 ypaBHeHmnv; bubmorexa IOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHA
Knaccudukanms XuMuaeckux
18 peaKI_II/IIgI) (Co:I[I/IHeHI/ISI paznoxKeHus bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4EHBIM-
19 SHIMKJIOTIETUCT. 0606quI.IeHI/Ie u Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbhas paborta mo treme bubnnorexka [JOK
«BeriecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CoctaB
21 B03;;,xxa. Kucnopon — snemeHnt u bubmorexa HOK
https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
22 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHUCJIOpoJia (peaKkuu OKUCICHUS,
ropenue). [lonsTue 06 okcumaax

https://m.edsoo.ru/ff0d4614

Cnoco0bl MoTy4eHus KHUCI0po/ia B

23 1a00paTOPUH U MPOMBIIUIEHHOCTH. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoi 3 PexT XuMUIeCcKoi
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYCCKUX PEAKITUIX
Tomnuso (HedTh, Yroib U MeTaH).
25 3arpﬂ3H61§He(11;03’zLyy§(a CIIOCOOBI iro bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MIPeI0TBPALCHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «TlionyquI/Ie u 206I/IpaHI/Ie Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3YUEHUE er0 CBOUCTBY»
97 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BeecTBo. Haxosxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckrue U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
Bosopoza. [IpuMeHeHne Boiopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCIIOTAX U COJSIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas paborta Ne 4 o Tem
31 «I?Ionyqele{;e u iog;pajjne Boc;o;o;a Bubmorexa IOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 MossipHblii 00bEM ra30B. 3aKOH bubmuorexa [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
33 Brruucnenus o0b€Ma, KoTudecTra bubnmuorexa [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

BELIECTBA ra3za 110 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruucienus 006EMOB ra3oB IO

34 YPaBHEHUIO PEaKIIMU Ha OCHOBE BuGmnorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUH Ta30B
35 du3nvecKkue U XUMUYECKHE CBOMCTBA bu6mmorexa [IOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 06 bubmuorexa [JOK
HHIAKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 HacsIieHHble ¥ HEHACHIILICHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[IpakTrueckas padota Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB C bubnuoteka [JOK
OmpeIeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponbHast pabota 1o treme bubnuoreka [IOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupUKaIus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOCTBA
41 Kchy:THLIX OCHOBHBIX U bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bubnuorexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuorexa [IOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d55a0
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Kucnotsl: cocras, kinaccudukaus, bubmuoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne U XUMHYECKUE CBOWCTBA bubmuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATypa
46 CHOCOf(SBII) nz(lt)nyq)eﬁnﬂ XI/IMI/I‘IZ(I:KI,/IC bubmmorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
['enernueckas cBs3b MEXK
48 KJIacCaMu HeopraHI/IquKHI;y bubmmoreia LIOK
. https://m.edso0.ru/00ad9a50
COCTMHCHUI
49 O06001IeHne U cCUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edso0.ru/00ad9cb2
KonTponbnas pabota mo teme
50 "OCH(IjBHBIe KJ'II:ICCBI HEOPraHUYECKUX bubmorexa IOK
. https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIAaCCHPUKAITUT
51 XI/II\I/)II/I‘IGCKI/IX 3JIEMEHTOB. l(?IOH;IITlI/Ie 0 Bubmiorexa LIOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [Iepuonnueckas cucrema bubmuoreka [JOK
XUMHUYECKUX dieMeHToB J]. W. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuroapl, TPyIIIbI, TOATPYIIIbI https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnuorexa [IOK
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saep. M3oTonsl

https://m.edso0.ru/00ada342

CtpoeHue 311eKTPOHHBIX 000JI04eK

. bubnunorexa LIOK
55 aToMOB 351eMeHTOB [leproauueckoit
https://m.edsoo.ru/00adatbc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bu6mmorexa [IOK
[epuomnueckoii cucreme /1. U. https://m.edso0.ru/00ada824
MenaeneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHUsI HAYKU U IIPAKTUKU. []. bubnnoreka [JOK
. MenneneeB — yuéHblii, Iearor u https://m.edso0.ru/00ada96e
rpaxaIaHuH
JIEKTPOOTPULIATEIIBHOCTH AaTOMOB
58 )?I/IMI/I‘II;CKI/II))( 3HJIeMeHTOB/ bubmmorexa LIOK
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
59 WonHas XuMuieckas CBs3b https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosnsipHast XUMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast bubnuoreka [IOK
XUMHYECKasl CBS3b https://m.edsoo.ru/00adaab9
62 CreneHp OKUCITICHUS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OxucauTenu 1 BOCCTAHOBUTEIU https://m.edsoo.ru/00adb076
Kontponbras pabota mo teme
65 «CT;(I))eHI/Ie aT(I))Ma. XuMugeckas bubmmorexa LIOK
https://m.edso0.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O6o0111€HNE U bubnuorexa [IOK
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cucTeMaTu3anusd 3HaHUU

https://m.edso0.ru/00adb33c

67 PesepBHbIil ypok. O600111IeHIE 1 1 bubnuorexa [JOK
crcTeMaTH3allus 3HAHUI https://m.edsoo.ru/00ad9cb?2
68 PesepBubIil ypok. O60011eHIE 1 1 bubnuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHbIE HU(PPOBHIE
Tema ypoka Kourpoanr IIpakruyec [ara
n/n Bceero o0pa3oBaTe/ibHbIE
HbIE KHe U3y4eHusi
pecypchl
padoThI padoThI
Ilepuonnueckuii 3akoH. [lepuoauueckas

1 PHOA PHOA u 1 bu6mmoreka [IOK

cucTeMa XumMuueckux snemenTos /1. U.

https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB

2 P N 1 bubmuorexa [JOK
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX

P P https://m.edso0.ru/00adb6b6
MEePHUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnorexa [HOK
HCOPraHHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBA3U U TUIIBI 1 bu6mmoreka [IOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbact
KonTponbhas pabota mo treme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/eNioB Kypca 8 Kiacca

6 Krnaccudukanust XuMU4eCKUX peakiuii no 1 bubnnoreka [JOK
Pa3ITUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHUYECKON PEaKIINU.

5 n P P 1 bu6mmoreka [IOK

OHSITHE O TOMOTCHHBIX U TE€TePOTeHHBIX
p https://m.edsoo.ru/00adbe9a
peaKusIx
[ToHsITHE 0 XUMUYECKOM PAaBHOBECHH.

8 @DakTOpBI, BIUSIOIINE HA CKOPOCTh 1 bubnnorexka [JOK
XMUMHYECKON PEaKIMi 1 TOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC 1 bu6mmoreka [JOK
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peakiuu

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

Teopus SIEKTPOIUTUYECKON JTUCCOIHAITIH.

bu6mmoreka [IOK

10
CuiibHbIE U clTa0bIe 3JICKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HoHHble ypaBHEHUS peaKInuii https://m.edsoo.ru/00add448
X .
12 ocljihgi:z:;n: Zzgf; iBiK(I:/ITC;]B(jITeIP{IHﬁ 00 Bu6mnorexa LIOK
. ped https://m.edsoo.ru/00add5d8
AIICKTPOIUTUIECKOM TUCCOIIMAIIAN
X . .
13 mpotcramsennit o6 snexrpomimseckoi buorera LIOK
ped P https://m.edsoo.ru/00add8h2
JUCCOLIMAIIAN
14 [ToHsATHE O TUAPOIH3E CONEi https://m.edsoo.ru/00add9d4
15 O0001IIeHIE U CHCTEMATH3aITUs 3HAHUIH https://m.edsoo.ru/00addd12
[TpakTuueckas pabota Ne 1. «Pemenue bubnnoreka [JOK
16
IKCIIEPUMEHTAIILHBIX 33144 https://m.edsoo.ru/00addbfa
K 0
17 «C(B)JIEE: H(I;;{;:;qaeciz HECTCZMT/Ia usi Bubmiorexa LIOK
P A HHALITL https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUH B PACTBOPAX)
18 OO6m1as XxapakTepuCTHUKa rajJoreHOB. bubnuoteka [JOK
XUMHUYECKHE CBOWCTBA Ha ITPUMeEpE XJiopa https://m.edsoo.ru/00addfe2
19| remmseorne covbomn,nompacne binorera LIOK
> OV ’ https://m.edsoo.ru/00ade104
npUMEHCHHE
II 6ota Ne 2
20 ((32?”:;?:;13;}10:; Kchcr)ITOLIT e1/1:[3e eHue Bu6miorexa LIOK
Lo 1Y https://m.edso0.ru/00ade348
e€ CBOMCTB»
B
BI‘-II/ICJ"IJCHI/IH 10 YPaBHCHUSM XUMHUYECKHUX BuGmiorexa LIOK
21 pEeaKInii, €CIM OJIUH M3 PEarcHTOB JIaH B

U30bITKE

https://m.edsoo.ru/00ade488
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OO0mmas xapakTepucTrka 31eMeHToB VIA-

bubmuoreka [JOK

22 TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(UKALIUY CEPHI.
23 Haxoxi[eﬂne ceprj H(l;é c:eﬂnﬂeinﬁ B bubmorexa HOK
° https://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHE CBOMCTBA Cephl
24 CepoBonopoj, cTpoeHue, pu3ndeckue u bubmuorexa [JOK
XMUMHYECKUE CBOWCTBA https://m.edsoo.ru/00ade802
Keuel cepbl. CepHas KHCIoTa
25 $I/ISI/I§60KI/I§ u )g/n\fnqecm/le CBOI;ICTBa Bubmiorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XHUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE
26 MPOMBIIIJICHHOTO CIIOC00a MOTyYESHHUS bubnnorexa [HOK
CEpHOM KUCIOTHI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKarolllel Cpelibl COeAMHEHUSIMU CEPhI
97 Brrancienne MaccoBoit 107U BBIXO/1a bu6mmoreka [IOK
NPOJIyKTa PEaKInu https://m.edsoo.ru/00adec8a
OO11as xapakTepucTHKa 31eMeHTOB VA-
28 rpynnsl. A30T, pacpoOCTpaHEHHE B bubnuoreka [IOK
npupoje, GU3NIECKUe U XUMUICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHUak, ero pu3nuecKue 1 XUMUYECKUe bu6nmoreka [JOK
29 .
CBOMCTBA, NMOJyYCHUE U IPUMEHEHNE https://m.edso00.ru/00adf004
[TpakTiueckas padota Ne 3 o reme
30 «ﬁonyquHe aleMHaKa U3Yy4YEHHE €r0 bubamorexa IOK
. ’ https://m.edsoo.ru/00adf180
CBOWCTB»
31 A3oTHas KucioTa, e€ pusndeckue u bubnnorexka [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
32 Hcnonp30BaHne HUTPATOB U COJIEN bubnuorexa [IOK
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aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HCHHE
OKpY’Karollel cpelibl COeIMHEHUSIMHU a30Ta

https://m.edso0.ru/00adf518

®dochop. Oxeun dpocdopa (V) u pochopras

33 KHCIIOTa, (PU3NYECKUE U XUMHUYECKHUE bubmorexa LIOK
o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyYCHUE
Hcnons3oBanue ¢pocdaToB B KaUueCTBE
34 MUHEPATIbHBIX yaq())6p(£Hm71. 3arpsizHeHue Bubmorexa LIOK
. https://m.edsoo.ru/00adfc20
PUPOIHOH cpenbl pocharamu
35 Yraepon, paclipocTpaHEHHUE B IIPUPOJIE, bubnnoreka [JOK
bu3nUecKre ¥ XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuipl yraeponaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
po0JIeMbl, CBA3aHHBIC C OKCHIOM yTiiepoaa https://m.edsoo.ru/00adfebe
(V)
37 VYronbHas KUCIOTA U €€ COn https://m.edsoo.ru/00ae006c¢
[TpakTiueckas pabota Ne 4 o reme
38 "I_II)OJ'IyquI/Ie erP;eKHCHOFO rasa. Bubmiorexa LIOK
https://m.edso0.ru/00ae027e
KauecTBenHnas peakuust Ha kapOoHaT-HOH"
[TepBoHavanbHbIe OHATHS 00
39 Opl?aHI/ILIeCKI/IX BEIECTBAX KAK O Bubmiorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 KpeMuwuii 1 ero coeiuHeHHsI https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5. Pemenue
41 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnuorexa [JOK
«BakHeime HeMeTaTbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
42 KontponbHas pabora 1o reme bubnuorexa [IOK
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«BaxHeln1e HeMeTallIbl U UX
COETMHEHU S

https://m.edso0.ru/00ae0e18

OO01mas XxapakTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METAJIOB. MeTayuindeckast

bubmuorexa [JOK

43 CBSI3b U METAJTMYCCKAs KPUCTALTMUCCKAs https://m.edsoo.ru/00ae103e
pemiéTka. PU3HYECKUE CBOMCTBA METAINIOB
MCTALIOB https://m.eds00.ru/00ae1156
OO61mue criocoObl MOTyYeHUS! METAJLIOB.
45 Cnnassl. BBI‘II/ICJ'IGHI/{SI 110 YPaBHEHUAM bubnuorexa [IOK
XUMHYECKMX PEaKIUii, €CIIH OJUH U3 https://m.edso0.ru/00ae1156
PEareHTOB COJCPIKUT MPUMECH
46 [ToHsATHE O KOPPO3UH METAILIIOB https://m.edsoo.ru/00ae1278
47 [IenouHbIe METAIIIBI https://m.edsoo.ru/00ae14b2
48 OKcuIbl ¥ THIPOKCHUJIBI HATPUS U KaJTUs https://m.edso0.ru/00ae14h?2
49 [I{erouHO3EMENBHBIE METAIUIBI — KAJIBLUN U bubnnoreka [JOK
MarHuit https://m.edsoo.ru/00ael15e8
50 Baxkueiie coeJMHEHUS KaIbIIUs https://m.edsoo.ru/00ae15e8
51 O06o00meHre U cucTeMaTr3aIus 3HaHUH
52 JKécTtkocTh BOMIBI M CTIOCOOBI €€ YCTPaHEHHS ]sgs:l;l;;feezziorﬁ/ 0021886
3 | it sotameromn biGmnorera LIOK
yerpasers” https://m.edsoo.ru/00aelae8
54 AnroMuUHHN https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnmuorexa [JOK
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THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U cosn kene3a (1) n bu6mmoreka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0o01IeHre U CHCTeMaTU3alus 3HAHUH
D | momcpmenmmmon s o o biorera LIOK
«BakHeNmmMe METAIUIBI U UX COEIUHEHUS» https://m.edso0.ru/00ae3ded
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
B0 msGumie wan cotep mpuviecr. biorera LIOK
Brruucienuss MaccoBO# 101U BbIXO/a https://m.eds00.1/00221750
MPOJIYKTa PEaKIUU
61 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN
62 KonTposnbHas pabora mno teme
«BaxkHeue MeTajljibl U UX COCIUHCHUS
63 BemecrBa 1 maTepuansl B IOBCEIHEBHOU bu6nmoreka [JOK
’KU3HH YeI0BeKa https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH bubnuoreka [IOK
cpensbl https://m.edso00.ru/00ae4270
65 Ponp XMuM B pelIEHNH YKOJIOTHYECKHUX bubnnoreka [JOK
npoOieMm https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6o0IeHNE U bubnuorexa [IOK
CUCTEMATH3ALUs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O6001IeHNE U bubnuorexa [IOK
cUCTEMATH3aLUs 3HAHUH https://m.edsoo.ru/00adb33c
68 PeseprubIit ypok. O000IICHNE T
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cucreMaru3anus 3HaHui. KontponsHas

paboTa 3a Kypc 9 kiacca
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

Xumus. 8 kinacc/O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cinaakos. M.:

[Ipoceemienue.
METOJAUYECKHUE MATEPUAJIBI JIJIAA YUUTEJI A

Xumust. 8 knacc/O.C. 'abpuensH, U.I'. Octpoymos, C.A. Crankos. M.:

[Ipocsenienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Poccwuiickas anekTpoHHas mkona. - https://resh.edu.ru/



