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IHHOACHUTEJIBHASA 3ATINCKA

[IporpamMma 1Mo XMMHUM Ha YpPOBHE OCHOBHOTO OOIIero o0Opa3oBaHHSI COCTaBJCHA Ha
OCHOBE TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM MPOTpaMMBbI
OCHOBHOTO o0uiero oOpaszoBanus, npezacraBieHHbIX B ®PI'OC OOO, a Takke Ha OCHOBE
denepanbHON paboyeil MporpaMMbl BOCIUTAHUS M C YYETOM KOHIEIIUHM IPETIOIaBaHUs
yueOHOTOo npeaMeTa « XUMHsS» B 00pa3oBaTelbHBIX opranmsanuix Poccuiickoit denepanmn.

[Iporpamma mo XuMUM AAa€T TPEACTABICHHWE O LENSIX, OOIIEH CTpaTeruu OO0ydeHus,
BOCIIMTAaHUS W pa3BUTHS OOYyYarOMUXCS CpPEIACTBAMHU YYEOHOTO TIpEIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpXKAHMe, MPeIyCMaTPUBAET pacIpeesieHie ero mo kKiaccam u
CTPYKTYpUpPOBaHHUE IO pa3ieiaM M TeMaM IPOTrpaMMBbl 110 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHJYEMYIO MOCIEeI0BATEIHHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
Ipolecca, BO3paCTHBIX 0COOEHHOCTEH 00ydaroluxcs, onpeaenseT BO3MOXKHOCTH MpeaMeTa s
peasninzanuu TpeOOBaHUM K pe3ylbTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTENIbHOM MporpaMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAKKE TPEOOBaHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusI.

3HaHME XUMHH CIIY)KUT OCHOBOM 1151 (DOpMUPOBAaHUS MHPOBO33PEHHUs 00ydarolerocs,
€ro TIPEJICTABICHUH O MaTepUAIIbHOM EIMHCTBE MHpA, BAKHYIO POJb HrparT (GopMupyembie
XAMUEH MPECTaBICHHS O B3aMMOTIPEBPALICHHUSIX YHEPTUU U 00 DBOJIOIMU BEUIECTB B MIPUPOJIC,
0 TYTAX pEUIeHHs TI00aTHHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOA,
SHEPreTHUECKOM, MUIIEBOI U SKOJIOTUYECKOI 0e30IacHOCTH, MPoOIeM 3ApaBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peaju3allMd BO3MOYKHOCTEH [Uii caMOpa3BUTUA U (OPMUPOBAHUS
KYJIBTYpPBbI JUYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMHUPOBAHUE MBIITUICHHUS U TBOPUYECKUX CITIOCOOHOCTEH 00YyJarouXcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHOH  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KaK B IIOBCEJIHEBHONW JKM3HM, Tak U B
po(hecCUOHAIBHON AEATEIIBHOCTH;

3HaKOMHUT CO CHEelU(PUKONH HAydHOTO MBILIUICHUs, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO
B3IJISi[a HAa €OUHCTBO TNPUPOABI M 4YENOBEKA, SABISAETCS OTBETCTBEHHBIM  3TalioM
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YUarOIIHUXCS;

crocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOLICHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeIOBEKY, BHOCUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs] B OOy4€HUM XMMUU O0ECIeUMBAIOTCS CIEUPHKON COAepIKaHUs
y4yeOHOTO NpeaMeTa, KOTOpBIM SIBISETCS IEJarorn4eckd afanTUPOBAHHBIM OTPAXKEHUEM
0a30B0Oil HAyKN XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEero o0pa3oBaHMsl OPUEHTHPOBAH HAa OCBOCHHUE
00y4aroMMUCs CUCTEMbI NT€PBOHAYAIbHBIX MOHATUH XUMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OpraHNn4eCKON XUMUH.

CtpykTypa coiepkaHusi MporpamMMbl M0 XUMUHU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIAAbIBACTCS M3 CHUCTEMBl MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XMMHYecKod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHM30BaHbl MO MPUHIMILY IOCJIEI0BATENLHOIO Pa3BUTHS 3HAHMH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:
aTOMHO-MOJIEKYJIIPHOTO YYE€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

Ilepuonuueckoro 3akona J[. 1. MeneneeBa Kak OCHOBHOTO 3aKOHA XUMUH;
— YUYEHHsI O CTPOEHUH aTOMa ¥ XMMHUYECKOU CBSI3H;
— TIPeJICTaBJICHUI 00 ANEKTPOIUTHIECKOH JUCCOIMAIINH BELIECTB B PACTBOpAXx.



TeopeTnueckue 3HAaHUS PACCMATPUBAKOTCSI HA OCHOBE AMIIMPUYECKHU IOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEJOBATEIBHO OT OIHOTO YPOBHA K JPYrOMY,
BBIMONHAS (DYHKUMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue mporpamMmbl IO XHMHUH CIIOCOOCTBYET (DOPMUPOBAHHIO IPEICTABICHUS O
XMMUYECKOM COCTAaBISIOIIEH HAYYHOM KapTHUHBI MHUpa B JIOTMKE €€ CHUCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 knaces» u «®usuka. 7 Kaacey.

[Ipn u3ydyeHUH XMMHMH MPOUCXOAUT (POPMUPOBAHME 3HAHUN OCHOB XMMHYECKON HAayKU
Kak 00J1acTH COBPEMEHHOTO €CTECTBO3HAHMSA, NMPAKTHUECKOW NESATETHHOCTH YellOBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBON KyJabTyphl. 3ajaya y4eOHOTO MpeAMeTa COCTOUT B
(hOpMHUPOBAHUM CHCTEMBbl XMMUYECKHX 3HAHMI — BaXKHEHIINMX (akTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHHUH, JOCTYMHBIX 000OIIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, sA3bIKa
HayKH, B IpUOOLIEHNHN K HAYYHBIM METOJIaM MO3HAHUS MPH U3YyYCHUH BEIIECTB U XUMHUYECKUX
peakuuii, B GOpPMHUPOBAHUM M PA3BUTUH MO3HABATEJIBHBIX YMEHHUHN U UX MPUMEHEHUH B y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUHU IMpaBUil 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipn u3ydeHHH XUMHUH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAUEHHE
MPUOOPEH TaKKUe LIETH, KakK:

— ¢hopMUpOBaHNE UHTEIJIEKTYaIbHO Pa3BUTON JTMYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HalpaBJIEHHOCTh OOY4YEHUsS Ha CHCTEMaTH4YeCcKoe MpHOOIIeHne OOydJarImmXxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  JIEATENIBHOCTH, HAy4YHbIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— obecrieueHre YCIOBHM, CIIOCOOCTBYIOIUX NPHOOPETEHHUIO OO0Y4YaIONIUMHUCS OIIbITa
pazHooOpa3HOM AeATeIbHOCTH, MO3HAHUS M CaMOIO3HAHHUS, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue obueil GyHKIHOHAIBHON M €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATH M OLICHUBAThH SIBIICHUS OKPYXKAIOIIEr0 MHUpPA, UCIOJB3YS 3HAHUS U
OTBIT, TIOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELICHUH MpoOJieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— ¢opMupoBaHHE y 00YHAIOIINXCSI TYMAHUCTUYECKUX OTHOILICHU, MOHUMaHUSI LIEHHOCTH
XMUMHYECKUX 3HAHUM JJi BBIPAOOTKU SKOJOTHYECKH Ieeco00pa3HOro MoBEACHUS B ObITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAallMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJNIO H
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUs OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOODPY MPO WIS ¥ HAIIPABJICHHOCTU JallbHEHIIIET0 00yUeHHUS.

OO1ee 4Mcno 4acoB, OTBEAEHHBIX Ui M3YUYEHUSI XMMHHM HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
4yacoB (2 yaca B HEZCIIO).



COJEPKAHUE OBYYEHUA
8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMHUM B KM3HM 4YEJIOBEKAa. XMMHS B CHUCTEME HayK. leia u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHUs B XUMHUHU. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHust CMECEH.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE 53JIeMEHThl. CHUMBOJBI XUMHYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas Qopmyna. BajgeHTHOCTH aTOMOB XHMHYECKHX O3JICMCHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHAsI aTOMHasi Macca. OTHOCUTEIbHAS MOJICKY IsIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemiectBa. Monbs. MonsipHasg macca. B3anMOCBsI3b KOJIMYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tsl mo hopmynamM XUMUYECKUX COCTUHEHUM.

dusznueckue U XUMUYECKUE SBICHUA. XHUMHYECKas peakius U e€ MpU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKrue ypaBHeHUs. Kiaccuukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOH MOCYI0H, MpaBWjiaMu pabOThI B JIAOOPATOPUH U TIpHEMaMHU
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb/IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIIUs BOJbBI) U XUMHUECKUX (TOPEHHE CBEYH,
MPOKaJUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOPHIOM Oapus, paszinoxeHue runpokcuaa meau (I11) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM coiu menu (II), m3ydenme crocoGoB
pasnenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomaTtorpadus, TMpoBEeIEHHWE OUYUCTKA TMOBAapEHHOW coiu, HAOMIOJEHWE W OIHMCAHHE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3eMEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJa B Jaboparopud U
npoMelieHHocTu. KpyroBopot kucinopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TermoBoit >PPexT XUMHUYECKON peaKIHH, TEePMOXHUMHYECKUE YpPaBHEHHUS, 5K30- H
SHAOTEPMHUUYECKUE peaKUuHU. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT u mpocroe BemiecTBo. Haxoxzaenue Boaopoda B IPUPOJIE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTe! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl M0 XUMHUUECKUM YpaBHEHHSIM.

®dusnueckue cBolicTBa Boabl. Bonma kak pactBoputens. PactBopbl. HacelllieHHbIE U
HEHACBIIIEHHbIE PacTBOpPbL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBas J0Jisi BELIECTBA B
pactBope. XumMudeckue cBorcTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeauHeHuil. Oxcunbl. Krnaccuduxamuss OKCHAOB:
cojyieoOpa3yrolie (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKkcu10B. DU3NUYECKUE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHrne okCcuaoB.



OcnoBanms. Krnaccupukanust OCHOBaHMK: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. @u3ndeckue U XUMHUECKUE
cBoiicTBa kuciaot. P aktuBnoctu metamuioB H. H. bekerosa. Ilosryuenue kucnor.

Conu. Homenknatypa coneil. dusnueckue U Xumuueckue cpoiicta coseld. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIIPEJIEICHUE COAEpKaHUsI KUCIOpoJa B BO3/AyXe, M0JIydeHUE, COOMpaHue,
pacrno3HaBaHME€ M HM3y4EHHE CBOMCTB KHCIOpOJa, HAOMIOJCHHE B3aUMOJEHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
M3y4eHue CBOMCTB BOJOpojaa (TopeHue), B3aummojieicTBue Bojopona ¢ okcumom memu (II)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3loB BEHIECTB KOJUYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEW pPacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOI0/IeHNe M3MEHEHMsI OKpPAcKH WHIMKATOPOB B pacTBOpax KHUCIOT U IIeJoYeil, h3ydyeHue
B3auMoeiicTBus okcunma meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCJIOT C MeETaVIaMH,
peakuuii HEeUTpalau3alu, MOJYy4eHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COECTUHEHUID.

Iepuonuveckuii 3akoH u Ilepuoanyeckasi cucreMa xumuuyeckux djiementos JI. U.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBple MOMBITKH KIAaCCHU(PHUKAUMU XUMHUYECKUX »dyeMeHToB. I[lonstne o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepmognueckuit  3akoH. Ilepuoguueckass cucreMa XHMHYECKMX 3JeMeHTOB /.
N. MenneneeBa. KopoTkornepuoanas U JUIMHHONIEpHOAHAS (GopMbl Tleprogudeckoit CUCTEMBI
xumuueckux oanemeHtoB JI. WM. MenneneeBa. llepumoast u rpynmnbl. PU3HMYECKUM CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U FPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIx suep. HW3otonbl. OnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000J0YeK aTOMOB MepBbiX 20 XUMHUYECKUX AIeMeHTOB [lepruoanyeckoil cuctemsl
J. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOIO JJIEMEHTa [0 €ro IOJIOKEHUIO B
Ilepuomnueckoit cucreme JI. 1. Mennaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJilyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO rPyNIaM U MEPUOJIaM.

3nauenue llepuonnueckoro 3akoHa u Ilepuoauueckoit CUCTEMBbI XUMHUECKHUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U nipakTtuku. JI. . MenneneeB — yd€HbIN U IpaKJaHUH.

XuMmHuueckass  CBA3b. KoBanentnas  (momsipHass W HEMOJIApHAsi)  CBS3b.
DNEeKTPOOTPULIATENHHOCTh XUMUYECKUX 31€MEHTOB. MloHHas CBA3b.

Crenenb  okuciieHHs. OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHUCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpas3loB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aMMOJIEHCTBHE T'MIPOKCHIA
LIMHKA C PAacTBOpaMU KHUCJIOT M IIEJOYEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOLIUX HTPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLINi (TOPEHNE, pEeaKIH PAa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuwie ceazu



Peanu3zanus MeXnpeIMeTHBIX CBA3EH MPU U3yYEHUU XMMHM B 8 KJIACCE OCYLIECTBIISIETCA
Yyepe3 UCIOJIb30BAaHME KakK OOIIMX EeCTECTBEHHO-HAYYHBIX IMOHSATHUM, TaK U TMOHSITHH,
ABJIIIOINUXCA CUCTEMHBIMU U OTACIIBHBIX ITPEAMCTOB €CCTCCTBCHHO-HAYYHOTI'O ITUKIJIA.

OOmre ecTeCTBEHHO-HAyYHBIC MOHATHS: HAyYHBIH (aKT, THIOTE3a, TEOpHs, 3aKOH,
aHAJIN3, CUHTE3, KJIacCU(UKaIus, IIEPUOAUYHOCTD, HaOIIIoIcHUE, OKCIIEPUMEHT,
MOJCITUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHC.

®usuka: marepus, aToM, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIHJA, H30TOIbI,
PaMOaKTUBHOCTh, MOJICKYJIA, DSJICKTPUYCCKUI 3apsj, BEIIECTBO, TelO, O0BEM, arperaTHoe
COCTOAHUE BfIIECTBA, I'a3, (1)I/I3I/I‘~I€CKI/I€ BCJIIMYMHBI, CAWUHUIBI U3MECPCHHA, KOCMOC, IIJIAHCTHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdhepa, rumpocdepa, MHUHEpaAIbl, TOPHBIE TMOPOJBI, IOJE3HBIE
HCKOITaCMBbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

9 KJIACC

BeuecTBo 1 XUuMHYecKasi peaKus

[Iepmognueckuit  3akoH. Ilepmoguueckass cucreMa XHMHMYECKMX d3JeMEHTOB [l
N. MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHWHM CBOWCTB XHMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallks, KalblUsi U HUX COEIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHUEM 2JIeMEHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJbl XMMHYECKOW CBA3M. THUIBI KPUCTANIMYECKUX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THIIA KPHUCTAUIMYECKOW PEHMIETKHM M BHJA XUMHYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIIaTypa HEOPTraHWYECKHUX BEIIECTB. XMUMHUUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYEeCKas
CBSI3b HEOPraHUYECKHX BEIICCTB.

Knaccugukanus XMMHUUYECKUX peakyi 0 pa3IndHbIM IpU3HaKaM (II0 YUCILy U COCTaBY
YYacCTBYIOUIMX B pEaKLUUU BELIECTB, O TEIUIOBOMY A3(QQeKTy, MO0 H3MEHEHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOpaTUMOCTH, IO YYacTUIO KaTajau3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

ITonsitue o ckopocTu XMMHUYecKol peakuuu. [loHsTne 06 0OpaTUMBIX U HEOOpPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuusax. Ilonstue o
karanuse. IloHsatTe o XxumuYeckoM paBHOBecuU. DPakTOphl, BIHUAIOIIUE HA CKOPOCTh
XMMHMUYECKOHN PEAaKIIMU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.

OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMU, SICKTPOHHBIN OajaHCc OKUCIUTENIbHO-
BOCCTAaHOBUTENbHON peakuuu. CoCTaBICHHME YPABHEHHMM OKHCIINTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOA MIEKTPOHHOro OanaHca.

Teopus 37E€KTPOIUTUUECKON AUCCOLUMALMU. DIEKTPOIUTHI U HEIIEKTPOIUTHL. KaTHoHBL,
aHUOHBI. MEXaHM3M [HCCOLMAlMM BELIECTB C pa3IM4YHbIMU BHUJAMU XHMHYECKOH CBSI3U.
Crenenp auccouuanuu. CuiabHbIE U CllaOble 3IEKTPOIIUTHI.

Peakiiun MOHHOTO OOMEHa. YCIIOBUS NPOTEKAaHUS PEeaKUUil HOHHOrO OOMEHa, MOJIHbIE U
COKpAIEHHBIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NPEJCTaBICHUNH 00 DSJIEKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIM3E COTIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METaJUIOB M HeMeTauloB (rpaduTa M anMasa), CJIOXKHBIX BeUIeCTB (XJIOpHJa HaTpus),
HCCIIEJIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pPEaKIUU OT BO3JAECHCTBHS pa3IMUHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIECTB, MPOLECCA TUCCOILHALUU
KHCJIOT, IeJo4Yed M cojei (BO3MOXKHO HCIOJIb30BaHUE BUAECO MAaTEpUANIOB), MPOBEICHUE



OTIBITOB, WIUTIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUS peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJKa, BBIJCJICHHE Tra3a, o00pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX HPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHii (TOpeHUe, Peaklul pasiokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BELIECTB C TOMOIIbI0 KAaYeCTBEHHBIX pPEAKUWH HAa HOHBI,
pelieHne SKCIepUMEHTaIbHbIX 3aa4.

HemeTanibl 4 X coeTUHEHUS

OOmiass xapakTepucThka rajnoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKUE CBOWCTBa Ha TpuUMepe XJopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMeTaJlIaMH,
miesnioyamu).  Xijopoogopon. ConsHas KMCIOTa, XHUMHYECKHE CBOWMCTBA, IOJIyY€HHE,
npuMeHeHue. J[efcTBre Xjopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXJICHHUE B TIPHPO/IE.

Obmass xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA TMPOCTHIX BEHIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIIHbIE MOJU(PHUKAIIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepol. CepoBojopoj, cTpoeHue, (U3MYEeCKHe M XUMUYecKue cBoucTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWMCTBA
(oOmme kak mpencTaBUTENs Kiacca KHCIOT W crenupudeckue). XUMHUYECKAE PEaKIHy,
JeKalue B OCHOBE IPOMBIIUIEHHOTO CIIOCO0a TIONyYeHHUs CepHOM KHcioThl. [IpuMeneHue
cepHoM KucioThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynbdar-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TMpHpOJe. XUMHYECKOE 3arps3HEHHE OKpPYKAIOMIeH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE TOXIW, 3arps3HEHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mrast xapaktepucTtuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B THpupoae, Gusnueckue u
XUMUYEeCKre cBoicTBa. KpyroBopoT azoTa B mpupoae. AMMHUaK, ero Gu3ndeckue U XUMHUICCKUE
CBOMCTBa, NMotyueHue u npumeHeHune. Coiu aMMOHHUS, UX (U3NYECKUE U XMMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHue,
dbu3uvecKkue W XUMHYECKHE CBOMcCTBAa (0OIIME Kak TMPEACTABUTENsI Kiacca KHUCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XumMuueckoe 3arps3HeHHe OKpYXKarolle cpeabl COeTUHEHUSIMHU a30Ta (KUCIOTHBIE
JOXIM, 3arps3HEHHE BO3.yXa, MOYBbI U BOJ0OEMOB). Docdop, amioTpornHbie MOAUPHUKAIII
dbocdopa, busnyeckue u xumudeckue cpoiicta. Oxcuna dochopa (V) u dhochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIICHUs. YTJIepo]i, alUIOTPOITHbIE MOIU(UKALINU, PACTIPOCTPAHEHHE B
npupoje, puanveckre U XUMHUECKrue cBorcTBa. Afcopobuusa. KpyroBopot yriepojaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKHe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U MPUMEHEHUE. DKOJIOTHUECKHE MPoOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a II00aTbHOTO TMOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3¢ddekt. YrompHas kuciora u eé
CONM, WX (pU3MUEeCKHMe M XMMHMYECKHE CBOICTBa, MOJydyeHHEe M NpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHaT-uoHbl. Mcmonb3oBanume  kapOOHaToB B OBITY, MEAMIUHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COEAMHEHUSX yriepoja
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCycHas Kuciota). IIpuponHsie
UCTOYHUKH YTJIEBOJOPOJOB (yrojib, HNPUPOAHBIM ra3, He(pTb), MPOAYKTHl HX IepepaboTKu
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaXKHBIX BEIECTBAX:
KUpax, Oenkax, yriaeBoJax — W HMX POJIM B KU3HU UelIOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCMHEHUH.

Kpemuuii, ero ¢usnuyeckne M XHUMUYECKHE CBOWCTBA, MOJYYEHHE U TPUMEHEHHE.
Coenunenus kpemHuss B mnpupoje. OOmme mnpezacraBieHus o0 okcuzae kpemuus (IV) u



KpeMHHEBOH kucnoTe. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneimme
CTPOMTENbHBIE MaTepHalbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobmembl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3yueHre o0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI, TPOBEICHUE
KAaueCTBEHHBIX peaklui Ha XJOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJIGHHE C OO0pasllaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeAMHEHUAMHU (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEepHasoOB), HaAONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHUCJIOTBI, IIPOBEJICHHE KAaYE€CTBEHHOM peakuMMu Ha cyinb(ar-uoH W HaONIo/eHue IMpHu3HaKa eé
MIPOTEKAHUsI, O3HAKOMJIEHHE C (PU3NYECKMMM CBOWCTBaMH a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX yr00peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHHE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUA U ¢ocaT-uoOH M H3YYEHHE MPU3HAKOB UX
MPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTaUIMYECKUX PEMIETOK aiamasa,
rpaduta, GyaIepeHa, O3HAKOMIIGHHE C MPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMi Ha KapOoHAT U
CIIIUKAT-HOHBl W HW3Y4YE€HHE TMPU3HAKOB UX TMPOTEKaHMs, O3HAKOMJIEHHE C MPOAYKIUe
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmue
HEMETAJIJIbl U UX COCTUHEHUS.

MeTtanjibl 1 X COeIMHEHHUS

OOmast XapakTepHCTHKAa XMMHYECKMX JIEMEHTOB — METa/VIOB HAa OCHOBAaHUM MX
noJjioxkeHud B [lepuoandeckoi cucreMe xumuueckux snementoB . V1. MenaeneeBa u ctpoeHus
atoMoB. CtpoeHue MerauioB. Metalnudeckas CBs3b M MeTaJUIM4ecKas KpHUCTalUIM4decKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HaNpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTayuioB. OO1IME cnocoObl nosydeHus: MeTauioB. [loHsATHE 0 KOPPO3UM METANJIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTanb, 4YyryH, AIOPaIOMUHUI, OpoH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[Ilenouynsle MeTauIbl: NoOXKEeHUE B llepnonnyeckoil cucTeMe XUMHUYECKUX DJIEMEHTOB
. N. MenneneeBa, CTpo€HUE UX aTOMOB, HaX0XJAeHUE B Npupoae. PU3NYeCKUe U XUMHYECKUE
cBOMcTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl M THAPOKCUABI HATpHsl U Kanus. [lpumenenue
LIEJIOYHBIX METAJJIOB U UX COEAUHEHNUN.

[IlenoyHo3eMeNbHBIE METaJUIbl MarHuid M KajblMii: noJiokeHue B Ilepuogmyeckoit
cucreMe XumMudeckux avieMeHToB JI. M. MenzaeneeBa, CTpoeHME MX aTOMOB, HAaXO)KJIECHUE B
npupone. Pusnueckne U XUMUUYECKUE CBOMCTBA MarHus M KaJbliud. BakHelmue coenuHeHUs
KaiblMs (OKCHUJ, TUAPOKCU, COH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMSL.

Anromunuil: nosnoxenue B Ilepuoguueckodl cucTteMe XUMHUYECKHX 3JI€MEHTOB /I,
W. MenneneeBa, CTpO€HHE aTOMa, HaxoxXJAeHHE B npupoge. Puznueckue M XUMHUYECKUE
CBOMcTBa amOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUIA U THAPOKCHIA ATFOMUHMUSL.

XKeneso: mnonoxenne B Ileppoauueckodl cucreMe XMMHUYECKHX d3iaeMeHTOB [l
W. MenneneeBa, CTpO€HHE aTOMa, HaxoxXkJAeHHe B npupoae. Puznueckue M XUMHUYECKUE
cBoiicTBa xene3a. Oxcuabl, TuIpoKkcu sl U conu xenesa (I1) u xxenesa (II1), ux cocras, cBoiicTBa
U TIOJTy4YECHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oO0pasllaMHd METaJUIOB M CIIaBOB, UX (PU3MUECKUMH CBONCTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBUS OKCH/IA KaJIbIUs M HATPUs ¢ BOJOH (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIIEJOBAaHUE CBOWCTB KECTKOM BOJBI, Ipoliecca TOpeHHs jKele3a B



KHCIIOpoJie  (BO3MOXHO  HKCIIOJB30BAHME  BUJCOMATEPHAIIOB), TMPU3HAKOB  IPOTEKaAHUs
KaueCTBEHHBIX pPEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIUHKA, kene3a (II) u xenesza
(IIT), menu (II), HaGmroeHue U OMMCAHKUE MPOLIECCOB OKpAILIMBaHUS IJIAMEHM MOHAMU HaTpus,
Kalusl U Kaiblus (BO3MOXHO HCIOJIh30BAaHUE BUACOMATEPUATIOB), UCCICIOBAHNE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA ATIOMUHUS U THJIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPY:KaIOLIAs cpeaa

BemectBa 1 Matrepuaibl B TOBCEHEBHOM KU3HH YellOBeKa. be3onacHoe MCnob30BaHNE
BEIIECTB M XUMHYECKUX peakiuil B ObITy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpPABJICHUSIX.

XUMHYECKOE  3arps3HEHHE  OKpyXKawlied  cpeasl  (mpeaenbHas — JOMyCTUMAas
KOHIIeHTpaius BemecTs, najee — [1JIK). Pons xumun B pemeHnn S5K0JI0THYECKUX TMPOOIIeM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTepUaJbl).

Meosrcnpeomemmnnie ceasu

Peanuzarust MeXnpeIMeTHBIX CBs3EH MPU U3yYEHUU XUMHH B 9 KJlacce OCYIIEeCTBISIETCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTFOLITAXCSI CACTEMHBIMH JIJIsI OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmwme ecTeCTBEeHHO-HAyYHbIE TOHATHS: HaydyHbId (akT, TUIMOTE3a, 3aKOH, TEOPHS,
aHanW3,  CHUHTE3,  KiIaccupukanus,  IMEePUOTUYHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHHUE, MOJICIIb, SIBIICHHE, TAPHUKOBBIN A (EKT, TEXHOIOTHSI, MaTEPHAIIHI.

®dusnka: marepusi, aToM, DOJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIHUI, HW30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJJIEKTPUYECKUH 3apsAll, MPOBOJHUKH, IOJYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEIIETKa, CIUIaBbl, (U3UYECKUE BEIHYUHBL,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CoIHIIE.

buonorus: ¢gorocunTes, apixaHue, Ouocdepa, dIKOCHCTEMa, MUHEPAIbHBIC yI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTaTeNIbHbIE BEIIECTBA.

I'eorpadus: armochepa, rtumpocdepa, MHUHEpaIbl, TOPHBIC TIOPOJBI, IOJE3HBIC
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIEC pE3yIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTHUTAIOTCS B X0J1¢ OOYUCHHsI XMMHUHU B €AUHCTBE yICOHOH M BOCHHMTATEIbHOW JIEATCILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHHCKAMH  COLUOKYJIbTYPHBIMH H  JyXOBHO-
HPaBCTBEHHBIMHU [IEHHOCTSMH, HMPUHATHIMH B OOINECTBE MPaBHJIAMH W HOPMaMH I[TOBEACHHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHHMS, CAMOPA3BUTHS M COIMATM3AIINN O0YIaOITIXCS.

JIMYHOCTHBIE PE3yabTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMI M PaCIIMpPEHHE OIbITa JCATEIILHOCTH Ha e€
OCHOBE, B TOM YHCJIE B YACTH:

1) MaTpHOTHYECKOr0 BOCTIUTAHUS:

IIEHHOCTHOTO OTHOIIGHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAyYHOMY HACJICJMI0, TOHUMAHUS 3HAYCHUS XHMHUYECKOW HAyKH B JKH3HH COBPEMEHHOTO
oO1ecTBa, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW WH(pOpPMAIUEH O MEPeOBbIX JOCTHKECHHUSIX U
OTKPBITUSX MHUPOBOM M OTCUECTBEHHOW XMMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00
YCTPONCTBE MUPA U OOIIECTBA,

2) TPaKAAHCKOT0 BOCIIUTAHUSI:



OpCACTaBJICHUA O COLUAJIBHBIX HOpMax M IIpaBUJIaX MCEKIMYHOCTHBIX OTHOILICHUHN B
KOJUICKTHUBE, KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOH, y4eOHO-
HCCIIEI0BATENILCKOM, TBOPYECKON U JPYrUX BHIAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM
COBMECTHOM ACATCIIBHOCTH IIPHU BBIIIOJHCHUUA y‘-ICGHBIX, IIO3HAaBAaTCJIbHBIX 3aJa4, BbIIIOJTHCHUH
XUMHUYCCKHUX SKCIICPUMCHTOB, CO3JaHUU y‘-Ie6HBIX IMPOCKTOB, CTPCMJICHUA K B3aMMOIIOHUMAHHWIO
¥ B3aUMOIIOMOIIM B TIPOILIECCE ATOM Y4eOHOU MAeATENIbHOCTH, TOTOBHOCTH OLEHHBATH CBOE
IMOBCACHUEC U IIOCTYIIKKM CBOHX TOBapI/IHIeﬁ C MO3WIMK HPABCTBCHHBIX W IIPABOBBIX HOPM C
y4€TOM OCO3HAHHUSI ITOCIIEACTBUH TIOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUS:

MHUPOBO33PEHYECKHE MPEJCTABICHUS O  BEIIECTBE M  XUMHYECKOHW  PEaKIuw,
COOTBCTCTBYIOIIMUC COBPCMCHHOMY YPOBHIO pPa3BUTUA HAYKHM W COCTaBJIAOIIHWEC OCHOBY IJIA
MOHUMAaHMUsl  CYUIHOCTH HAy4HOW KapTHMHbl MHpa, [peJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOMIBI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOTHON Cpelor, 0 posn
XUMHUHU B [IOBHAHUHN 3TUX SaKOHOMepHOCTef/'I;

IO3HABATCIIbHBIC MOTHBBLI, HAIIPABJICHHBIC Ha IIOJIYYCHHEC HOBBIX 3HAaHWUH 110 XHUMHU,
HEOOXOoaUMBIE JUIsi OOBSICHEHUS HAOMIOJAaeMBbIX TIPOIIECCOB U SBJICHUM, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYJIBTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIPABOYHOIN JUTEpaTypOH, NOCTYMHBIMH TEXHHYECKHUMH CpPEJICTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYCHHIO W TO3HAHUIO, JIFOOO3HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HMCCIIEIOBATEIBCKON ACSITEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YEHHUS B TalbHEHILIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3J0pOBbIIi 00pa3 >KM3HH, OCO3HAHHE IMOCIEACTBUI W HENPHUATHE BPEIHBIX
NpUBBIYEK (YMOTPEOJCHUS aJKOTOJIs, HAPKOTHKOB, KypEHHUs), HEOOXOAMMOCTH COOJIOICHUS
npaBuil 0€30MacHOCTU MPH OOpalllEeHUH € XUMHYECKMMHU BEIeCTBaMU B OBITY U peabHOI
KU3HU;

5) Tpy10BOro BOCIIUTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3YUEHHUIO Mpodeccuil U TpyJa pa3IudyHoOro poja, yBaKeHUE
K TpyLy U pe3yibTaraM TPYIAOBOW NESATENHOCTH, B TOM YHCIE Ha OCHOBE IPUMEHEHUS
MpEeIMETHBIX 3HAHMM 10 XUMHUHU, OCO3HAaHHBIM BBIOOP MHIUBUIYAIbHOW TPAEKTOPUU
MPOJIOJDKEHHUST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMUHU,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmemHoil mpodecCHOHaIbHONW NIEATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aIalTUPOBATHCS B MPOGECCHOHATIBHON Cpeie;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

9KOJIOTHUECKH 11e7IECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obpasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M MCHXUYECKOMY 3J0POBBIO,
OCO3HaHHKE LIEHHOCTH COOJIO/ICHHUs MPaBUl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TaKKe B CUTYaIUAX, YTPOKAIOIIUX 3J0POBBIO U KUZHU JIOICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHS, MOJIydaeMble MPU H3YYCHHH XUMHH, ISl pPelIeHus
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIeH MPUPOIHON CPEOi, sl TIOBBIIICHUS YPOBHS SKOJIOTHUYECKON
KYJIBTYpPbI, OCO3HAHHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPoOJieM U MyTed WX pelieHus
MOCPEJICTBOM METOJIOB XMMHH, SKOJOTHUECKOTO MBIIIJICHHUS, YMEHUS PYKOBOACTBOBATHCS UM B
MO3HABATEIHbHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MCTAIIPECAMCTHBIX PEC3YJILTATOB  BBLACIAKOT 3HAYUMBIC UIA (bOpMHpOBaHI/I}I
MHUPOBO33pCHUA 06IJ_ICHay‘{HBIC IOHATHA (3aKOH, TCOpUA, NMPUHIHUII, TUIIOTEC34a, (I)aKT, cucrema,



IIPOLIECC, PKCIEPUMEHT U JPYroe€.), KOTOPBIE HUCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeaMeTax U Mo3BOJISIOT HAa OCHOBE 3HAHHUN M3 ATHX MPEAMETOB (JOPMHUPOBATH MPEACTABICHUE O
[IEJIOCTHOM HAyYHOW KapTHUHE MHUpA, U YHUBEpCalbHble ydyeOHbIe ACHCTBUS (IIO3HABATENbHBIC,
KOMMYHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIE OOecrednBar0T (POPMHPOBAHHWE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUIAHUPOBAHHUIO M OCYILIECTBIICHUIO YU€OHOH e TEILHOCTH.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE TeiicTBUSA

Ba3oBble Joruveckue aeicTBUA:

YMEHUSI HCIOJB30BaTh NPUEMBI JIOTHYECKOTO MBIIIICHAS TP OCBOCHHM 3HAHUU:
pacKpeIBaTh CMBICI XHMHUYECKHX TOHATHH (BBIACTATH MX XapakTepHbIE IMPHU3HAKH,
YCTaHABJIMBATh B3aWMOCBSI3b C JPYTUMH TOHSATHAMH), UCTIOIB30BATh TOHATHS Ui OOBSICHEHUS
OTIENbHBIX (DaKTOB W SIBICHUH, BBIOMpPATh OCHOBAHUS W KPHUTEPUH Ui KIACCH(PHUKAINA
XAMUYECKHAX BEHIECTB M XUMUYECKUX PEaKIUil, yCTaHABIMBATH MPHUYMHHO -CIICJCTBEHHBIE CBS3H
MEX]ly 00bEKTaMH M3Y4EHUS, CTPOUTH JIOTHYECKUE PACCYKICHHs (MHIYKTUBHBIC, TeyKTUBHBIC,
10 aHAJIOTHH), AEJaTh BBIBOBI M 3aKITFOYCHUS;

YMEHHE TMPUMEHSTh B TPOIIECCe TO3HAHUS TIOHATHS (MIPEIMETHBIE W METarnpeMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, NPEOOPa3OBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHH MOJICIIbHBIC TPEICTABICHUS — XUMUYECKHN 3HAK (CHMBOJI JIEMEHTA),
XAMUYecKass (GopMylla W ypaBHEHHE XUMHUYECKOW peakIuu — TpU pEHIeHnH y4deOHo-
MO3HABATENBHBIX 337a4d, C Yy4ETOM OTHUX MOJICNBHBIX TIPEJICTABICHUH BBISBISTH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKK H3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XAMUYECKAX PEaKIUil, BBISBIATH OOIINE 3aKOHOMEPHOCTH, NMPHYMHHO-CIICACTBEHHBIE CBSI3U H
MPOTHBOPEYHS B U3YJaEMBIX MTPOIIECCAX U SBIICHUSAX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMEHHE HCIIOJIB30BaTh MOCTABJICHHBIE BONPOCH B KaueCTBE MHCTPYMEHTA IMO3HAHUS, a
TaKke B KayecTBE OCHOBBI I (OPMUPOBAHUS THUIOTE3Bl IO MPOBEPKE IPABUIBHOCTH
BBICKa3bIBAEMBIX CY)KJCHUII,

IpUOOpEeTeHHe OMbITa 10 IUIAHUPOBAHMIO, OPTaHM3ALUHN M TPOBEACHHUIO YICHHYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOII0aTh 3a XOJ0M MPOIIECCa, CAMOCTOSTEIFHO MTPOTHO3UPOBATH €r0
pe3ynbTar, (GOopMyIHpoBaTh OOOOLICHMS W BBIBOJBI IO pE3yJibTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEJOBAHUS, COCTABIIATH OTYET O MPOAEIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

YMEHHE BBIOMpPATh, AHAIU3UPOBATH M HHTEPIPETHPOBATH HMH(GOPMALUIO DPA3TMYHBIX
BUAOB M ()OPM NPEACTABICHHSA, MOJYYaeMyI0 M3 pa3HbIX MCTOYHHMKOB (HAYYHO-TIOMYJISIpHAs
JAUTEpaTypa XMMHUYECKOTO COJEpXKaHWs, CIpaBOYHbIE Mocobusi, pecypchl IMHTepHera),
KPUTHUYECKH OLIEHUBATh MPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE TIPUMEHSATh Pa3INUHbIC METObI U 3aIPOCHI TP MOUCKE U 0TOOpE HH(POPMALTUH U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOANMBIX IS BHITIOTHEHHS YY€OHBIX M ITO3HABATEIbHBIX 3a1a4
OTIPENEeNEHHOTO THIA, NMPUOOPETEHUE OMbITa B OOJIACTH WCIOJIB30BaHUS HH(MOPMAIOHHO-
KOMMYHUKATHBHBIX TE€XHOJOTUH, OBJIaJCHUE KYJIbTYPOH aKTHBHOTO HCIIOJIb30BAHUS PA3IMIHBIX
MOHUCKOBBIX CHCTEM, CAaMOCTOATEIILHO BBIOMPATh ONTHMANBHYIO (OPMY MPEICTABICHUS
uHbOpMalMd M WIIIOCTPUPOBATh pELIaeMble 33/a4d HECIOKHBIMH CXEMaMH, JHarpaMMamH,
Apyrumu popmamu rpaduku U UX KOMOHMHALUSAMM,

YMEHHUE HCIOJIb30BaTh M aHAJIM3UPOBATh B Ipoliecce y4yeOHOH M McCiIeqoBaTelbCKOM
NeATeIbHOCTH HH(OPMALIHIO O BIUSIHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCHIOPTA
Ha COCTOSIHUE OKPY’KaIOIIel MPUPOTHON Cpe/ibl.

KoMMmyHuKkaTHBHBIC YHHBEpCaIbHbIe y4eOHbIC 1eHCTBUA:

YMEHHUS 337aBaTh BOIPOCHl (B XOJe auajora M (WIM) AUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoil TeMmbl, (HOPMYIHPOBATh CBOM TPEAJIOKEHUS] OTHOCUTENBHO BBITIOJIHEHUS
IIPEVI0KEHHON 3a/1a4H;



YMEHHUSI TPEICTaBJIATh IMOJyUYCHHBIC pE3YJbTaThl IO3HABATEIBHOM JEATCILHOCTH B
YCTHBIX U NMUCBMEHHBIX TEKCTaX; JIeJIaTh MPE3CHTAIUIO PE3YIbTATOB BBIMOJIHECHUS XUMUYECKOTO
JKCIIEpUMEHTa (JIa0OpaTOPHOTO OTBITA, JIAOOPATOPHON pPAaOOTHI IO WCCIEAOBAHUIO CBOWCTB
BEIIIECTB, YUCOHOTO TPOCKTA);

yMEHHUSI y4eOHOT0 COTPYAHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOMW TO3HABATC/ILHOW U
UCCJICIOBATEIILCKON JIEATEIbHOCTH TPH PEUICHUM BO3HUKAIOIIUX IMPOOJIEeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB M COTJIACOBaHMS TMO3HIUN (0OCY)XICHHS, OOMEH MHEHHUSIMH, «MO3TOBBIC
[ITYPMBI», KOOPAWHAIMS COBMECTHBIX JCHCTBUI, ONpPEIeICHUE KPUTEPHEB 0 OICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PeryasiTuBHble yHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

YMEHHME CaMOCTOSITENIBHO ONPEAEIAT HENH ACATENbHOCTH, INITAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJHMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMpPATH
Haubonee d¢¢eKTuBHbIE CINOCOOBI pemieHus y4eOHbIX M [O3HABaTENbHBIX 33744,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTUPOBATh NPEIJIOKEHHBIA AJITOPUTM JEHCTBUM IpU
BBINIOJIHEHUH 3aJaHUil ¢ Y4€TOM TMOJY4YE€HHsS HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaX —
BEILIECTBAX M PEAKIMAX, OLIEHNBATh COOTBETCTBHUE MOJYUYEHHOIO PE3ysbTaTa 3asBJICHHON ILIEIH,
YMEHHUE HCIIOIb30BATh U aHAJTU3UPOBATh KOHTEKCTHI, IPEIJIaracMble B YCIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX Ppe3ylIbTATOB MO OCBOEHUIO O00S3aTENBHOTO COJEpKAHUS,
YCTaHOBJICHHOTO JaHHOW (emepasibHONM paboyelt TpOrpaMMoOu, BBIJCISIOT: OCBOCHHBIC
OOyJaroIMMHUCA HaydHbIC 3HAHHS, YMEHUS M CIOCOOBI JCUCTBHUH, crnenupuyecKkue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpETALNH, TPEOOPa30BaAHNIO0 U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYyallUsX.

K xoHuy oOyuyenus B 8 kJiacce mpeJMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTbH y OOyUaIOIUXCS YMEHHUI:

. pacKpbIBaTb CMBICII OCHOBHBIX XUMHYECKMX IOHSATHH: aroM, MOJEKyIa,
XUMUYECKUH 3JIEMEHT, IPOCTOE€ BELIECTBO, CI0XKHOE BELIECTBO, CMeCh (OJHOpOJHAs U
HEOJTHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAS aTOMHAs U MOJIEKYJSpHAs Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJISPHAas Macca, MaccoBas I0JII XUMHUYECKOIO 3JIEMEHTA B COEAUHECHMU,
MOJIApHBIM 00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJb, 3JEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIICHMsI, XMMHUYECKas peakius, KIacCu(pUKaLUs peakUMid: peakuud COCTUHEHUs, PeaKkLuu
pa3oKEHUs, PEeakUUU 3aMELCHMs], peakluu OOMEHa, 3K30- U SHAOTEPMHUYECKUE pPEaKIUu,
TEIUI0BOH 3 EKT peakuu, sIpo aTOMa, JIEKTPOHHBIH CJIOH aToMa, aTOMHast OpOUTalb, paanyc
aToMa, XMMHUYECKas CBA3b, INOJIApPHAs W HEINOJSAPHAs KOBAJIEHTHAs CBSA3b, NOHHAs CBs3b, UOH,
KaTHOH, aHHOH, PaCTBOP, MAacCOBas JI0JIsl BElIeCTBA (MPOLEHTHAs! KOHLIEHTPALMs) B PacTBOPE;

. WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX IMOHATHM U INPUMEHATH
9T NOHATUSA IIPU ONUCAHUHU BEILECTB U UX IIPEBPALLICHHUI;

. UCIOJIb30BAaTh XMMHMUYECKYI0 CHMBOJIMKY Ul COCTaBJIEHUS (OpMyia BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLINL;

. OTIpeNIeNATh BaJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSIX, CTETICHb
OKHCIICHHSI SJIEMEHTOB B OMHAPHBIX COCMHEHUSAX, IPUHAICKHOCTD BEIIECTB K ONPEAEIEHHOMY
KJIacCy COEIMHEHUH Mo ¢opmynaMm, BHUJ XUMHUYECKOW CBs3M (KOBaJeHTHAs W HOHHas) B
HEOPraHUYECKUX COCAVHECHUAX;



. packpsiBaTh  cmbicn  llepuonmueckoro  3axkona [ M. Menneneena:
JEMOHCTPUPOBATh NOHUMAHUE MEPUOJINYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHUX SJIEMEHTOB
oT ux noJsiokeHus B llepuoanueckoil cucreme, 3aKOHOB COXpPAHEHHMS MAacChl BELLIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HUS, 3aKOHa ABOrapo;

. ONMCBHIBATh W XapakTepu3oBarh TabiamuHyio (opmy Ilepmonmueckoit cucremsl
XUMUYECKUX JJIEMEHTOB: Pa3IMYaTh MOHATHS «TJIaBHas moarpymnma (A-rpymnmna)» u «moOouHas
noarpynna (b-rpynma)», manbie u OonbIIME TEPUOJBI, COOTHOCHTH 00O3HAUEHHs, KOTOPHIE
umerotTcs B Tabmune «llepnonnyeckas cucrema xumudeckux snementoB Jl. 1. MenpeneeBa» ¢
YHUCJIOBBIMM XapaKTEPUCTUKAMHM CTPOECHUS aTOMOB XHMHYECKUX AJIEMEHTOB (COCTaB M 3apsn
spa, 00IIIee YUCIIO AITEKTPOHOB U PACIIPEeSICHIE UX TIO AJIEKTPOHHBIM CIIOSIM);

. KIacCU(UIMPOBATh  XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XMUMHMUYECKHE PEeaKIMU (II0 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIMM BELIECTB, MO TEIJIOBOMY
sdexry);

. XapakTepu3oBaTh (OMUCBHIBaTh) OOLIME XMMHUYECKHME CBOMCTBA  BEIIECTB

pa3IMYHBIX KJIACCOB, MOJTBEpPXkAAass ONHMCAaHUE IPUMEPAMH MOJIEKYISPHBIX YpPAaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

. IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HX KA4E€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHNS XUMUYECKUX IIPEBPALLECHHUN B Pa3JINYHBIX YCIOBHSIX;
. BBIUUCIIATE OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BEILECTB,

MacCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa TI0 (opMyJie COSIMHECHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA
B pacTBOPE, IPOBOJIUTh PACUETHI [0 YPABHEHHIO XUMHYECKOW PEAKITUY;

o HpI/IMeHSITB OCHOBHBLBIC OHepaHI/II/I MBICHI/ITGHBHOﬁ ACATCIIBHOCTU — aHAJIn3 "
CUHTE3, CpaBHEHHE, 0000IIeHrne, CHCTeMaTH3aIuio, KIaCCU(PUKAIIUIO, BBISBICHUE MPUYHMHHO--
CIICJICTBEHHBIX CBSI3CH — JUIS M3yUSHUSI CBOMCTB BEIICCTB M XUMHUUYCCKUX PEAKITUH, €CTECTBCHHO-

Hay4YHbIC METOJbl MO3HAHWS — HAOIIOACHUE, HW3MEPEHHUE, MOICTHPOBAHHE, HSKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);
. ClIeZIOBaTh MpaBWJIAM IOJIb30BAHUS XUMHUYECKOW TOCYI0i W Jab0OpaTOPHBIM

o0OpyIOBaHWEM, a TakXKe TpaBWwiIaM OOpalleHus C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBIMOJHEHHIO JAa0OpPAaTOPHBIX XHMHYECKUX OTBITOB MO TOJYYCHUIO U
COOMpaHUI0 Ta3000pa3HBIX BemIecTB (BOJOPOJA M KUCIOPOJA), TPUTOTOBJICHUIO PAacTBOPOB C
ONpENeNEHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M IMPOBOIMTH
XUMUYECKHAE SKCIECPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C TIOMOIIBIO
WHJIUKATOPOB (JIakMyc, (heHoadTaIeH, METHIIOPAHK B IPYTHE).

K koHiy oOyuenus B 9 kiiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIOUTUXCS YMEHUH:

. pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MOHATUN: XUMHUYECKUH DIIEMEHT,
aToM, MOJIEKyJia, UOH, KaTHOH, aHUOH, MPOCTOE BEIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKas peakius, XUMHYecKas CBS3b,
TerI0BOM 3 EeKT peakiuu, MOJb, MOJISIPHBIN 00bEM, PacTBOP, JIEKTPOIHUTHI, HEINEKTPOJIUTHI,
ANEKTPOJIUTUYECKAST JTUCCOLIMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE pEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaklUMH, OKHCIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJIEHHUE, AJJIOTPOMHS,
aM(pOTepHOCTh, XUMUYECKas CBS3b (KOBaJIEHTHAs, MOHHAS, METAJUTMYECKAs), KPUCTAIITUIECKast
pemeéTka, KOppOo3Usi METauIOB, CIUIABbl, CKOPOCTh XUMHUYECKOW pEeaklMH, MpeAesIbHO
nomyctumas konuentpanus [1/IK Bemectsa;

. HWIUTIOCTPpUPOBATL B3aMMOCBSA3b OCHOBHBIX XHMHWYCCKHUX MOHIATUN H NIPpUMCHATH
OTHU MOHATHS ITPU OIMMUCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ;
. HCIIOJIb30BATh XUMHUUYCCKYHO CUMBOJIUKY IJIA COCTABJICHUSA q)OpMyJ'I BCIICCTB U

YPaBHEHUN XUMHUYECKUX PEaKLINL;



. ONPENENATh BAJICHTHOCTb U CTENEHb OKHUCIIEHUS XHMHMUYECKUX JJIEMEHTOB B
COEIMHEHUSAX PAa3JIMYHOIO COCTaBa, IPUHAUIEKHOCTb BELIECTB K OIPEACIEHHOMY KJaccy
COeMHEHUH 1mo (GopMyliaM, BHI XUMUYECKON CBS3U (KOBaJCHTHAs, NOHHAS, METAJIMUECKasi) B
HEOPraHUYeCKUX COCAMHEHUSX, 3aps] HOHAa MO XUMHUYECKOW (opmylie, XapakTep cpelnsl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COCAUHEHUM, THUIl KPUCTAJUIMYECKOM  PpElIETKH
KOHKpETHOTO BELIECTBA;

. packpbiBaTh  cMmbica  Ilepuommueckoro  3akona J[. WM. MennmeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHMWE: ONUCBHIBaTh M XapaKTepu3oBaTh TaOIMUHYIO (opMy
[leproguueckoll CUCTEMbl XUMUYECKUX AJIEMEHTOB: pa3jvyaTh MOHATUS «TJIaBHAs MOATpyIna
(A-rpynma)» u «mobounas noarpynna (b-rpynma)», mansie U 0OJbIINE TEPUOBI, COOTHOCHTH
0003HaueHMsI, KOTOPBIE HUMEIOTCSI B TIEPUOIMUECKON TaONIHUIIE, C YHCIOBBIMH XapaKTEPHCTUKAMHU
CTpPOEHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3aps]l A1pa, 00lee Yuciao 3JIEKTPOHOB U
pacrpesiefieHne uX Mo JIEKTPOHHBIM CJI0sIM), OOBSCHSITH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 2JIEMEHTOB U MX COEIUHEHMH B NIpeJesiax MajblX MEepUOJIOB M IJIaBHBIX MOATPYMI C
Y4ETOM CTPOECHHUS UX aTOMOB;

. KJIaCCU(PUIMPOBATh XUMHUYECKHE IJIEMEHTHI, HEOPraHWYecKHe BEIIECTBa,
XMUMHMUYECKHE peaKklMU (110 YUCITYy U COCTaBY yYacTBYIOIIMX B pEaKLUU BEUIECTB, 10 TEMJIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTeNeHEeW OKUCICHNSI XUMHUECKUX 3JIEMEHTOB);

. XapaKTepU30BaTh (OMUCHIBATH) OOMIME W CICIM(PUICCKUE XUMUUYECKUE CBOMCTBA
MIPOCTBIX M CJIOKHBIX BEIIECTB, MOJITBEPIK/Iasi ONMKUCAHUE MMPUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX
YPAaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

. COCTaBJIAITh YPAaBHEHHUS AIIEKTPOJUTHYECKOW NUCCOLMALMU KHUCIOT, IIeouell U
CoJieH, MOJHbIE M COKpAlll€HHbIE YpPaBHEHUS peaklui MOHHOTO OOMEHa, YpaBHEHHS peaKlUid,
MOATBEPXKNAIOIUX CYIIECTBOBAHME TE€HETHMYECKONW CBSI3M MEXAY BELIECTBAMHU pPa3IMYHBIX
KJIACCOB;

. pacKpbIBaTh CYIIHOCTb OKHCITUTEIFHO-BOCCTAHOBUTEIILHBIX peakmuii
MOCPEICTBOM COCTABJICHUS SJICKTPOHHOTO OallaHCa ATUX PEAKIIHA;

. MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHSA,
BO3MO’KHOCTH MPOTEKAHMSI XUMHUYECKHX MPEBPAIICHNHN B PA3JIHYHBIX YCIOBHSX;

. BBIUUCIIATE OTHOCUTEIIBHYIO MOJICKYJISIDHYIO M MOJIAPDHYEO MAacChl BEIIECTB,

MacCOBYIO JIOJF0 XMMHYECKOTO 3JIeMEHTa 1Mo (opMyie COSAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA
B PacTBOpE, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYCCKON PEaKIIi;

. coOoaTh TMpaBWia TMOJb30BAHUS XHUMHYECKOH TOCYIOW M J1ab0paTOpHBIM
00opyI0BaHUEM, a TAK)KE TPaBUIIa OOpaIeHHs C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIUSMU
[0 BBITMIOJIHEHUIO JIAOOPATOPHBIX XWMHUYECKUX OIBITOB M0 TOJYYCHUIO M COOHpPaHHIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

. NPOBOJUTh PEAKIMH, TOITBEPXKAAIONINEG KaYeCTBEHHBIH COCTaB Pas3IHMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOpHUA-, OpOMHUI-, MOIUA-, KapOoHaT-, (docdar-,
CHJIMKAT-, CyJIb(}ar-, THIPOKCUA-UOHBI, KaTHOHbI AMMOHHUS M HWOHBI HM3yYCHHBIX METAJLJIOB,
MPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPraHMYCCKUX BEILECTB;

. IPUMEHSATh OCHOBHBIC OIEPAllUM MBICIUTEILHONW JIESTCIPHOCTH — aHallu3 M
CHUHTE3, CpaBHEHHE, OOO0OIIeHNE, CHCTeMAaTU3allI0, BBISBICHHE MPUYMHHO-CIIEICTBEHHBIX
CBs3eM — NS M3YYEHHUs CBOICTB BEIIECTB M XHUMHUYECKHUX DPEaKIMil, €CTeCTBEHHO-HAyYHbIE
METO/bI MO3HaHUs — HaOIIOZEHHE, U3MEpPEHHE, MOJEIHPOBAHHE, IKCIEPUMEHT (pealbHbI U
MBICIICHHBIIA).



TEMATHNYECKOE IINTAHUPOBAHUE
8 KVIACC

Ne HaumeHnoBanue pas3zaeiioB u TeM nIpOrpaMMbl KonunuecTBo yacos DOnekTpoHHbIe (IU(POBHIL)
n/m Bcero | KoHTposbHbIE [IpakTnueckue 00pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
Paznea 1. IlepBoHayajibHble XUMHYECKHE MOHATHUS
1.1 | Xumusg — BaxkHast 00J1aCTh €CTCCTBO3HAHMS H 5 2 bu6mmoreka [{OK
NPaKTHYECKOH JISSITEIbHOCTH YEJI0BEKa https://m.edsoo0.ru/7f41837c
1.2 | BemecTBa 1 XUMHUYECKHE PEAKIIUU 15 1 bubnuoreka [JOK
https://m.edsoo0.ru/7f41837c
Wroro mo pazueny 20
Pazjen 2. BaxuHeiiime npeacTaBuTe M HEOPraHMYECKUX BeLIECTB
2.1 | Bo3ayx. Kucnopon. I[Tonsitue 06 okcumax 6 bu6morexa [IOK
https://m.edsoo.ru/7f41837c
2.2 | Bomopon.lloHsTHE 0 KHCIOTaX M COJISX 8 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
2.3 | Boga. PactBopsl. [loHsiTHe 006 OCHOBaHUSAX 5 1 1 bu6moreka [IOK
https://m.edsoo.ru/7f41837c
2.4 | OcHOBHBIE KJIACChl HEOPTAHMYECKUX COSIMHEHUIN 11 1 1 bu6moreka [IOK
https://m.edsoo.ru/7f41837c
Hroro o pazgeny 30

Pa3znen 3. llepuoauyeckuii 3axoH u [lepuoguveckas cucrema xumuueckux 1eMenToB /. U. MenaesieeBa. CTpoeHue aTroMoB. XUMHUYECKAst

cBsI3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbLHBIE PC€AKIIUH

3.1 | [lepmoanueckwnii 3akoH u [lepuoanueckas cucrema 7 bu6moreka [IOK
xuMmudeckux sementoB [I. . MenaeneeBa. CtpocHue https://m.edsoo.ru/7f41837c
aToMa

3.2 | Xumuueckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTEIILHBIC 8 1 bubmuoreka [JOK
peaxnuu https://m.edsoo.ru/7f41837c

Utoro no pazneny 15 bu6mmoreka [JOK

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

PesepBHOe Bpems 3 bubnmoreka [JOK

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

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 5
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9 KJIACC

Ne HaumeHnoBanue pa3neiioB u TeM npOrpaMMbl KonnuecTBo yacos DnekTpoHHbIe (ITU(POBHIL)
/11 Bcero | KoHTposbHbIE IIpakTnueckue 00pa3oBaTeNbHBIC PECYPCHI
paboThl paboThl
Pa3nes 1. BemecTBo H XMH4yeckne peakuuu
1.1 | IloBTOpeHue u yriayOsieHue 3HaHUM OCHOBHBIX pa3zieioB 5) 1 bubnuorexa [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUAX PEAKIINN 4 bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
1.3 | DaexTposmTHYECKas TUCCOIUANN. XUMUYECKHE 8 1 1 bubnuoreka [JOK
peaKIuy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paspnen 2. Hemerayuibl M X COeIMHEHUS
2.1 | OOmas xapakTepUCTHKa XUMHUECKUX dIeMeHTOB VIIA- 4 1 bubnuoreka [JOK
rpymnbl. ['ajgoreHsl https://m.edsoo.ru/7f41a636
2.2 | O0mas xapakTepUCTHKa XUMHUECKUX IIEMEHTOB VIA- 6 bubnuoreka [JOK
rpymmsl. Cepa u €€ coeMHEHUs https://m.edsoo.ru/7f41a636
2.3 | OOmas xapakTepUCTUKAa XUMUYCCKUX DJIEMEHTOB V A- 7 1 bubnuorexa [JOK
rpymmsl. A30T, hochop ¥ UX COeTUHEHUS https://m.edsoo.ru/7f41a636
2.4 | OOmas xapakTepuCTUKa XUMHUYECKUX 3JIeMeHTOB [V A- 8 1 2 bubnuorexa [JOK
rpymmnsl. YIIepoa ¥ KpEMHHUN U UX COCTUHCHHS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 25
Pa3znen 3. Meraiibl M X COeANHEHUS
3.1 | OGmue cBoiicTBa METAJIOB 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
3.2 | Baxueiimue MeTajuibl ¥ UX COCIUHEHUS 16 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
Wtoro no pazneny 20
Paspnen 4. Xumus n okpyxamwonas cpeaa
4.1 | BemecTBa 1 MaTepuabl B )KU3HHU YeJIOBEKA 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
HWToro no pazneny 3
PeszepBHoe Bpems 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



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

I[TOYPOYHOE IIJTAHMPOBAHUWE

8 KJIACC
Ne Tema ypoxka KosmnuecTBo yacos JaTta nzydenus ONEeKTPOHHBIE
/1 Bcero Kontponsnsl | IIpakTuueckue 8-A uudpoBbie
€ paboThI paboTsl 00pazoBaTesbHbIC
pecypchl
1 [Ipenmer xumuu. Posib XuMHM B KU3HU YEIIOBEKA. 1 bubnuoreka [IOK
Tena ¥ BelecTBa https://m.edsoo.ru/ff0d2
10c
2 ITonaTtue o MeToax MO3HAHUS B XUMHUU 1 bubmuoreka ITOK
https://m.edsoo.ru/ff0d2
27e
3 [IpaxTueckas padbora Ne 1 «[IpaBuna paboTs! B 1 bubmorexa LIOK
nabopaTtopuu U MpUEMBI 0OpaIIeHUS C https://m.edsoo.ru/ff0d2
71a60paTOPHBIM 000PYIOBAHUEM 3dc
4 YucTteie BemecTBa u cMecH. CriocoObI pa3ieiieHust 1 bubnuorexka [IOK
cMecei https://m.edsoo.ru/ff0d2
6ca
5 [Tpaktruueckas pabota Ne 2 «Paznenenue cmeceit 1 bubmuorexa [JOK
(Ha MpEIMEpe OYMCTKH TIOBAPEHHOM COJIH )» https://m.edsoo.ru/ff0d2
8c8
6 ATOMBI 1 MOJIEKYJTBI 1 but6moreka [IOK
https://m.edsoo.ru/ff0d2
a6e
7 XUMUYECKHUE DTIEMEHTbHI. 3HAKU (CUMBOJIBI) 1 Bu6mmoreka [IOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2
be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmnorexa [JOK
https://m.edsoo.ru/ff0d2
a6e
9 ATOMHO-MOJIEKYIIIPHOE YYEHHE 1 Bu6nmoreka [IOK
https://m.edsoo.ru/ff0d2
ds50
10 | 3akoH IMOCTOSIHCTBA COCTaBa BEILECTB. 1 Bubnuoreka ITOK
Xumunyeckas popmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2
XUMHUYECKUX DJIEMEHTOB eae
11 | OtHOocuTenbHas aToMHas Macca. OTHOCUTEIIbHAS 1 bubnmorexka [IOK

https://m.edsoo.ru/ff0d3
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MOJICKYJISIpHAs] Macca

23C

12 | MaccoBas J0JIsI XUMHUYECKOTr0 3JIEMEHTA B bubmuoreka LIOK
COCJIMHECHUH https://m.edsoo.ru/ffod3
50c
13 | KonmmuectBo BemectBa. Mosb. MossipHast Mmacca bu6mmorexa LIOK
https://m.edsoo.ru/ffod5
230
14 | ®dusnueckue ¥ XUMHUYECKHE SIBICHHS. Bbubmmoreka ITOK
XUMHYeCKasi peaklus https://m.edsoo.ru/ff0d3
7fa
15 | [IpusHaku U ycnoBUs MPOTEKAHUS XUMUYECKHUX bubnuoreka [IOK
peakuuit https://m.edsoo.ru/ff0d3
al6
16 | 3akOH COXpaHEHUS MACChl BENECTB. X UMHUYCCKUE bubmmoreka LIOK
YpaBHEHUS https://m.edsoo.ru/ff0d3
b38
17 | BeruuciaeHust KOJIUYECTBA, MAacChl BEIIECTBA 110 bubmnorexa [JOK
YpPaBHEHUSAM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5
708
18 | Knaccudukanuss XaMHUUECKHX PEAKITHMA but6moreka [IOK
(coenuHeHMS, pa3JIOKEHUS, 3aMeIIEHUs, 0OMEHa) https://m.edsoo.ru/ff0d3
34
19 | M. B. JIoMOHOCOB — y4&HBIN-IHITUKIIOTICTUCT. bubmuorexa [JOK
O0o01Ienre U cucTeMaTH3alys 3HAaHUH https://m.edsoo.ru/ff0d4
Oc4
20 | KonTpoasHas paborta Nel mo Teme «Bemecta u butmoreka [IOK
XUMUYECKUE PEAKLIUM https://m.edsoo.ru/ff0d4
290
21 | Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Bu6mmorexa [IOK
Kucnopos — 35eMeHT 1 pocToe BEIIECTBO. https://m.edsoo.ru/ff0d4
O30H 48e
22 | Ou3nyecKue U XMMHYECKHUEe CBOMCTBA KUCIOPOIa bubnmorexa [JOK
(peakuuu okuciaeHus, ropenue). [lousatre 06 https://m.edsoo.ru/ff0d4
OKCHIAx 614
23 | CocoObl MOTy4YEHUs! KUCIOpOo/ia B 1TaOOPATOpUH Bbubnnoreka LIOK
U POMBILITIEHHOCTH. [IpruMeHenne kucimopoia https://m.edsoo.ru/ff0d4
97a
24 | TennoBoii 3¢ (heKkT XMMHUECKON peaklnu, but6muoreka [IOK
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
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IMOHATHUC O TCPMOXUMHUYCCKOM YpPAaBHCHHHU, K30~
U SOHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4
790

25 | TomuBo (He(Th, Yroib U MeTaH). 3arpsa3HeHue Bu6anorexa LIOK
BO3/IyXa, CIIOCOOBI €r0 TIPeN0TBPALIEHHUS https://m.edsoo.ru/ff0d4
cda
26 | Ilpaktrueckas padora Ne 3 o teme «Ilomydenue but6morexka [IOK
U cOOMpaHKe KUCIOPOa, H3YYCHHUE €0 CBONCTBY https://m.edsoo.ru/ff0d4
ae2
27 | BogopoJl — 3JeMeHT U IMPOCTOE BEIIECTRO. Bbubmoreka LJOK
Haxoxnaenue B mpupone https://m.edsoo.ru/ff0d4
ddo
28 | dusnyecKrue U XMMHUYECKUE CBOMCTBA bubnuorexka [IOK
Bojiopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4
ddo
29 | IloHsTHE O KHCIIOTaX U COJISIX bubnuorexka [IOK
https://m.edsoo.ru/ff0d5
0d2
30 | CnocoObl mosyueHus BOIOPO/ia B JabopaTopuu but6moreka [IOK
https://m.edsoo.ru/ff0d4
ddo
31 | Ilpaktuueckas padota Ne 4 mo Teme «IlomydeHue bu6morexa [IOK
U cOOMpaHue BOJOPOA, U3yUE€HUE ETO CBOWCTBY ?ttszZ// m.edsoo.ru/ff0d4
4
32 | Monsipablit 00bEM razoB. 3akoH ABOTrajpo Bu6nmoreka [IOK
https://m.edsoo.ru/ffod5
42e
33 | Beruncnenus o0bEMa, KOJIMUECTBA BELIECTBA ra3a bubmorexa [JOK
II0 €0 M3BECTHOMY KOJIMYECTBY BELIECTBA MU https://m.edsoo.ru/ffod5
00BEMY 5a0
34 | BeruucneHus 00bEMOB ra30B MO YpaBHEHHUIO Bu6nmoreka [IOK
peaKkIMy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5
OTHOIIEHUI ra30B 708
35 | ®usznueckue U XUMHUYECKUE CBOMCTBA BObI Bubnuoreka IJOK
https://m.edsoo.ru/ffod5
87a
36 | CocraB ocHoBanwuil. [loHsTHE 00 HHIUKATOPAX Bbubnnoreka ITOK
https://m.edsoo.ru/ffod5

9e2
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

37 | Bona kak pactBopurenb. HackimeHnnsie u Bubmmoreka LJOK
HEHACBIIICHHBIE pacTBOPBI. MaccoBas 10 https://m.edsoo.ru/ff0d5
BEIECTBA B PACTBOPE b40

38 | IIpakTtrueckas paborta Ne 5 o Teme but6morexka [IOK
«I[IpurorosieHne pacTBOPOB C ONPEAEIEHHON https://m.edsoo.ru/ff0d5
MacCOBOH JI0JIei pacTBOPEHHOTO BEIIECTBA» eba

39 | KontponbHas padota Ne2 o Teme «Kuciopo. but6morexka [IOK
Boaopona. Boma» https://m.edsoo.ru/ff0d6

342

40 | Oxcupl: cocTaB, KIIacCU(pHUKAIHL, HOMEHKIATypa Bubanoreka [IOK
https://m.edsoo.ru/ff0d6
64e

41 | IlosydueHrne U XUMUYECKUE CBOMCTBA KUCIOTHBIX, bubmnorexa [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIIOB https://m.edsoo.ru/ff0d6

64e

42 | OcHOBaHUS: COCTaB, KJIaCCH(PHUKAIHS, Bubmmoreka ITOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d6

7ca

43 | IlosyuyeHre U XUMUYECKHE CBOMCTBA OCHOBAHUM bubnuorexka [IOK

https://m.edsoo.ru/ff0d6
7ca

44 | KucnoTsl: coCTaB, KiaccuduKaus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfe

e2

45 | IlosryueHHne U XUMUYECKHUE CBOMCTBA KUCIIOT bubmmoreka [IOK

https://m.edsoo.ru/ffOdfe
e2

46 | Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI bubnuorexa [IOK
MOJIYYEeHUS, XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ad9

474

47 | Ilpaktueckas paborta Ne 6. Pemenue bu6moreka [IOK
AKCIEPUMEHTAIBHBIX 33714 10 TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9
KJIACChl HEOPraHUYECKUX COETMHEHUID) b7c

48 | I'eHeTnyeckas CBsA3b MEXKY KJaccaMu bubnuorexa [IOK
HEOPraHUYECKUX COCTMHCHUIN https://m.edsoo.ru/00ad9

as0

49 | O0oO0IIEeHHEe U CUCTEMAaTH3aIIUsl 3HAaHUH bubnuorexa [IOK

https://m.edsoo.ru/00ad9



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

ch2

50 | Kontponbhas pabota Ne3 mo Teme "OCHOBHBIE Bu6nuoreka [[OK
KJIaCChl HEOPraHUYECKUX COCIUHEHUN" https://m.edsoo.ru/00ad9
ela
51 | IlepBble NOMBITKU KIaCCUPUKALIUN XUMUYECKIX bu6mmorexa LIOK
251eMeHTOB. 1IoHsATHE O IpymIIax CXOIHBIX https://m.edsoo.ru/00ad9
JJIEMEHTOB ffa
52 | Ilepuogmueckwuii 3akoH u [lepuoandeckas bubnuorexa [JOK
cucTeMa XUMHYeCcKuX demenToB 1. 1. https://m.edsoo.ru/00ada
Meneneesa 52¢
53 | Ilepuomp!l, rpyIIIbI, IOATPYIIITBI bubmuorexa [JOK
https://m.edsoo.ru/00ada
52¢
54 | Crpoenue atoMoB. CocTaB aTOMHBIX sIZIEP. Bu6mnoreka [IOK
H3zoTtomsr https://m.edsoo.ru/00ada
342
55 | CtpoeHue >MeKTPOHHBIX 000JI0YEK AaTOMOB butmorexa [IOK
aneMmenToB Ilepuoanueckoii cucremsr /1. 1. https://m.edsoo.ru/00ada
Menieneena 6bc
56 | XapakTepucTuKa XUMHYECKOTO AJIEMEHTA 110 €ro butmoreka [IOK
nosoxennto B Ileproanueckoii cucreme JI. U. https://m.edsoo.ru/00ada
Menieneena 824
57 | 3nauenue [leprmoanueckoro 3akoHa i pa3BUTHUS bu6mmoreka IJOK
Hayku ¥ npakTukd. J[. . MeneneeB — y4éHbli, https://m.edsoo.ru/00ada
MeJaror U rpakJaHuH 96e
58 | DAEKTPOOTPULIATEIBHOCTh ATOMOB XMMHYECKHUX bubmmoreka I[JOK
2JIEMEHTOB https://m.edsoo.ru/00ada
ab8
59 | MonHas xuMu4eckas CBSI3b bubmnorexa [JOK
https://m.edsoo.ru/00ada
c34
60 | KoBaneHTHas nosispHas XUMHUYECKas CBS3b bubnuorexa [IOK
https://m.edsoo.ru/00ada
ab8
61 | KoBaneHTHas HEMOJsIpHAs XUMUYECKas CBSI3b bubnuorexa [IOK

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



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

ab9

62 | CreneHb OKHUCICHUS 1 Bubnioreka [IOK
https://m.edsoo.ru/00ada
e28

63 | OKHUCIUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1 bubnuorexa [JOK
https://m.edsoo.ru/00adb
076

64 | OKUCIUTEIHN ¥ BOCCTAHOBUTEIIN 1 Bubnioreka [IOK
https://m.edsoo.ru/00adb
076

65 | KonTponbHas pabota Ned mo Teme «CtpoeHue 1 1 butmorexka [IOK

aToMa. XMMHYECKas CBA3b» https://m.edsoo.ru/00adb
486
66 | PesepBHBIi ypok. O00OOIICHHE U CHCTEMAaTH3AIIHS 1 Bubnuoreka [TOK
3HaHUU https://m.edsoo.ru/00adb
33c
67 | PesepBHBIi ypok. O00OIICHHE U CHCTEMAaTH3AIHS 1 bubnmorexa [JOK
3HaHUU https://m.edsoo.ru/00ad9
ch2

68 | PesepBHbIii ypok. O000IIEHNE U CHCTEMAaTH3aITUs 1 but6moreka [IOK

3HAHUH https://m.edsoo.ru/ff0d6
1c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4

9 KVIACC

No Tema ypoxka KonuuectBo yacon Jata uzydenus DJIeKTPOHHbBIE

n/m Bcero Kontponsnst | [IpakTuueckue uppoBbIe

e paboThI paboThI 00pa3oBaTelbHbIC
pecypchl

1 [Tepuonnueckuii 3akoH. [leproauueckas cuctema 1 Bubnuoreka IJOK

XuUMHUecKuX daemMeHToB JI. Y. Menzaeneesa https://m.edsoo.ru/00adb
5%
2 3aKOHOMEPHOCTU B U3MEHEHUH CBOWCTB 1 bubnuorexa [IOK
XMMHMYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPHOI0B https://m.edsoo.ru/00adb
6b6
3 | Knaccuduxanus u HOMeHKIaTypa 1 Bubnnorexa LIOK



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6

HCOPraHN4YCCKUX BCIICCTB

https://m.edsoo.ru/00adb
7e2

4 Buibl XuMu4yeckoi CBS3U U TUIIbI bubmuoreka IJOK
KPUCTAJTIMYECKUX PEHIETOK https://m.edsoo.ru/00adb
ac6
5 Kontponbnas padota Nel o teme «IloBTopenue
U yriIyOJieHUe 3HAaHUH OCHOBHBIX Pa3JIeNioB Kypca
8 kmacca»
6 Knaccudukanus XuMuueckux peakiui 1mo Bbubmmoreka ITOK
Pa3INYHBIM IIPU3HAKAM https://m.edsoo.ru/00adb
ch0
7 [ToHATHE O CKOPOCTH XUMHUYECKON PEAKLINH. bubmuorexa [JOK
IToHsATHE O TOMOTEHHBIX U F€TEPOTEHHBIX https://m.edsoo.ru/00adb
peakmax e9a
8 [Tonatne o xumuueckoMm paBHOBecHH. PaKkTOpHI, bubmmorexa [JOK
BJIMSIFOIIME HA CKOPOCTh XUMHUYECKON PEAKIINU U https://m.edsoo.ru/00adc
TTOJIOXKEHNE XUMUYECKOTO PAaBHOBECHUS 28c
9 OKHCIIUTENBEHO-BOCCTAHOBUTENBHBIE PEAKIINU bubmuorexa [JOK
https://m.edsoo.ru/00adc
ade
10 | Teopust AMEKTPOIUTUICCKON AUCCOITUAIIHH. bu6morexa [IOK
CUIbHBIE U CIIA0BIE DIIEKTPOIIUTEI https://m.edsoo.ru/00adc
d68
11 | MonHble ypaBHEHHS PEaKIUi butmoreka [IOK
https://m.edsoo.ru/00add
448
12 | XuMu4yecKre CBOMCTBA KHCIOT ¥ OCHOBAHHH B Bubnuoreka ITOK
CBETE MpeCTaBICHUI 00 AMEKTPOIUTHIECKOMN https://m.edsoo.ru/00add
JIMCCOLIMAIIUU 5d8
13 | XuMmuuecKkrue CBOMCTBA COJIEH B CBETE Bbubnuoreka IJOK
NPEICTABIECHUI 00 3JIEKTPOIUTHYECKOM https://m.edsoo.ru/00add
JIMCCOLIMALIAN 8b2
14 | TlonsTHE O THIIPONIH3E COTIEH Bbu6nnoreka LIOK
https://m.edsoo.ru/00add
9d4
15 | O6oO0meHrEe B CHCTEMATH3aLKs 3HAHU T bubnuorexa [IOK

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



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

d12

16 | [IpakTudaeckas pabota Ne 1. «Pemnienue but6muorexa [IOK
SKCIEPUMEHTAIBHBIX 3a7a4) https://m.edsoo.ru/00add
bfa
17 | KonTpomabHas padora Ne2 mo teme but6morexka [IOK
«DNCKTPOJIUTHUECKAS TUCCOUAIUS. X UMHUCCKUEC https://m.edsoo.ru/00add
peaxkiuu B pacTBOPax» ecO
18 | O0mas xapakTepUCTUKA TAIOTCHOB. XUMUYCCKHEC Bub6nuoreka [ITOK
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00add
fe2
19 | Xnoposogopos. ColissHast KHCIOTa, XAMUYIECKHE butmorexa [IOK
CBOWCTBa, MMOJTydeHUE, IPUMEHEHUE https://m.edsoo.ru/00ade
104
20 | IIpakTuueckas padora Ne 2 o teme «IlomydeHue but6morexa [IOK
COJISTHOM KUCIIOTBI, U3y4CHHE €€ CBONCTB» https://m.edsoo.ru/00ade
348
21 | BeruucneHwus 1Mo ypaBHEHUSIM XUMHUYECKHX bubmuorexa [JOK
peaKIyii, €Clii OJIMH U3 PEareHTOB JaH B N30BITKE https://m.edsoo.ru/00ade
488
22 | OGmas xapakTepucTuka 3JeMeHTOB VIA-Tpymibl Bu6muoreka [IOK
https://m.edsoo.ru/00ade
64a
23 | AmnoTpomnHbie Mmoaudukanuu cepel. Haxoxxaenue bu6moreka [IOK
cephl U €€ COeIMHEHU B IpUpoae. XUMUYECKHE https://m.edsoo.ru/00ade
CBOMCTBA cepbl 64a
24 | CepoBoaopoj, cTpoeHue, Gu3ndeckue u bu6moreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade
802
25 | Okcunsl cepol. CepHasi KUCIIOTA, PU3NYECKHE U bu6moreka [IOK
XUMUYECKUE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00ade
a28
26 | XuMHUYEeCKHE pEaKIIMH, JISXKAITUE B OCHOBE Bbubnuoreka IJOK
HPOMBIIIJIEHHOTO CIIOCc00a MOJIy4eH sl CEPHOM https://m.edsoo.ru/00ade
KHCJIOTHl. XUMHUYECKOE 3arpsi3HEHHE c8a
OKPY’KaIOILEN Cpelbl COEAUHEHUSIMHU CEPBI
27 | BeluncneHre MacCoBOM JIOIM BbIX0J1a MPOTYKTa bubnuorexa [IOK

peaxiuu

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



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

c8a

28

OOm1ast XxapakTepUCTHUKA HIIEMEHTOB V A-TPYIIIbI.
A30T, pactipocTpaHeHHe B IpUpoje, GU3nIecKue
1 XMMUYECKHE CBOKWCTBA

bubmuoreka LIOK
https://m.edsoo.ru/00ade
eab

29 | AMMuak, ero Gu3MYECKUe U XUMUYECKUE Bu6anoreka [IOK
CBOICTBA, [IOJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf
004
30 | [IpakTuueckas padora Ne 3 mo teme «llomydeHue Bub6nuoreka [ITOK
aMMMaKa, U3y4eHHUE €T0 CBOMCTBY https://m.edsoo.ru/00adf
180
31 | AzoTHas KHCJIOTa, € (PU3NIEeCKHe U XUMUYECKUE bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/00adf
306
32 | Hcnonp30BaHNe HUTPATOB U COJIEH aMMOHHUS B Bubnunoreka [TOK
Ka4yeCcTBe MUHEPAJIbHBIX yI0oOpeHuid. XuMHUecKoe https://m.edsoo.ru/00adf
3arpsa3HeHne OKPYXKaroIIeil Cpeibl CoeIMHEHHAMH 518
a3ora
33 | ®ochop. Oxcun hochopa (V) u hochopras but6moreka [IOK
KHCII0Ta, (GU3HYECKHE U XUMHUECKUE CBOMCTBA, https://m.edsoo.ru/00adf
HOTydeHHe 68a
34 | Ucnonp3oBanue pocharoB B KauecTBE but6moreka [IOK
MUHEpaJIbHBIX yI00peHuil. 3arps3Henue https://m.edsoo.ru/00adf
MIPUPOTHOM cpenbl hochaTamMu c20
35 | Yraepona, pacnpocTpaHeHHE B IPUPOJIE, bubmmorexa LJOK
(hM3UYEeCKre U XUMUYECKHUE CBOMCTBA gtgtpS:// m.edsoo.ru/00adf
c
36 | Oxcunsl yriaepoaa, ux GU3NYECKUe 1 XUMUYECKHE bubmoreka [IOK
CBOICTBA. DKOJIOTHYECKUE IPOOIICMBI, CBSI3aHHBIC https://m.edsoo.ru/00adf
¢ okcuzaoMm yraepona (IV) ebe
37 | YroapHas KUCIIOTa U € COJIH bubmorexa [JOK
https://m.edsoo.ru/00ae0
06¢
38 | [Ipaktuueckas padorta Ne 4 mo teme "llomyuenue bubmuorexa LIOK
yriaekucioro rasza. Kauectsennas peakuus Ha https://m.edsoo.ru/00ae0
KapOOHAT-HOH" 27e
39 | IlepBoHayayibHbIE OHATHS 00 OPraHUYECKUX bu6nnorexa LIOK

BCIICCTBAX KAK O COCIMHCHUAX YIJICPOJIa

https://m.edsoo.ru/00ae0



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

54e

40 | KpemHuii 1 €ro COeTUHCHHUS Bubmmoreka LJOK
https://m.edsoo.ru/00ae0
80a

41 | IIpaktuueckas padora Ne 5. Pemenue Bu6anorexa [LIOK

IKCIEPUMEHTAIBHBIX 33124 110 TEME https://m.edsoo.ru/00ae0
«BaxkHele HeMeTauIbl M UX COSTUHEHUS bf2
42 | KontponsHas padora Ne3 o teme «Baxneimme bu6mmorexa LIOK
HEMETaJUIBI M UX COCAUHCHUS) https://m.edsoo.ru/00ae0
el8
43 | OOrmmast XxapaKTepUCTHKA XUMUYECKUX IJICMECHTOB butmorexa [IOK
— MeTauoB. MeTautndeckast CB3b U https://m.edsoo.ru/00ael
MeTaJUTMYecKasi KpUCTAIUIMIECKasi peméTka. 03e
DuU3NYECKNE CBOKMCTBA METAJIJIOB

44 | XuMH4ecKue CBOMCTBAa METAJIJIOB. Bubmmoreka ITOK
DIEKTPOXUMHUIECKUH Psijl HANPSDKEHUH METAILIOB https://m.edsoo.ru/00ael

156

45 | O6mme cnocoOsI moxy4eHus: MeTauioB. CIUIaBhl. but6moreka [IOK
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX https://m.edsoo.ru/00ael
peaKkuuid, €CJIM OJJUH U3 PEareHTOB COAEPIKUT 156
MIPUMECH

46 | [lonsTHE O KOPPO3UU METAIOB but6moreka [IOK
https://m.edsoo.ru/00ael
278

47 | leno4yHpic METAJLIBI bubnuorexa [IOK
https://m.edsoo.ru/00ael
4b2

48 | Oxcuabl ¥ THAPOKCUIBI HATPUS U KAJIHS bubmmorexa I[JOK
https://m.edsoo.ru/00ael
4b2

49 | lleno4yHO3eMENIbHBIC METAJLIBI — KAJIBIIUH U Bubnuoreka IJOK

MarHui https://m.edsoo.ru/00ael
5e8

50 | Baxueiimme coequHEHNS KA Bubnuoreka ITOK
https://m.edsoo.ru/00ael
5e8

51 | O6o0IIeHNe U CUCTEMATU3AIMS 3HAHUHA



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

52

JKécTkoCTb BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

bubmuoreka LIOK
https://m.edsoo.ru/00ael
886

53 | [IpakTuueckas padora Ne 6 mo Teme "KEcTKOCTH Bu6nuoreka [[OK
BO/JIbl U METObI €€ ycTpaHeHus" httgs:// m.edsoo.ru/00ael
ae
54 | AmoMuHHI Bubnuorexka [IOK
https://m.edsoo.ru/00ael
c64
55 | AmdoTepHbIe CBOMCTBA OKCHAA U TUAPOKCH/IA Bbubmmoreka ITOK
https://m.edsoo.ru/00ael
c64
56 | XKeneso Bubnuoreka [IOK
https://m.edsoo.ru/00ael
d86
57 | Oxcunpl, TuAPOKCUABI U cosn xkene3a (I1) u Bubmmoreka ITOK
xenesa (I11) https://m.edsoo.ru/00ae3
5e6
58 | O600uieHne n cucTeMaTU3aus 3HAHUH
59 | Ilpaktuyeckas padora Ne 7. Pemenue but6moreka [IOK
AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME https://m.edsoo.ru/00ae3
«Baxuelne MeTaIbl U UX COSTUHEHUS de8
60 | BerumciieHus o ypaBHEHHUSM XUMUYECKUX bubmmorexa LJOK

peaKIuii, €ClIi OJIMH U3 PEarcHTOB JaH B U30BITKE
WJTU COJICPIKUT MPpUMeECH. BrruuciaeHus: MaccoBoi
JIOJIA BBIXOJIa MTPOJIYKTa PEaKIuU

https://m.edsoo.ru/00ael
750

61 | O6oOuIeHNEe U cucTEMaTU3ALMS 3HAHUI
62 | KonrponpHas padota Ne4 no teme «BaxHeiine
METAJUIbl U UX COCIUHEHHUS)
63 | BemiecTBa u MaTrepuabl B MOBCETHEBHON KU3HU Bubnuoreka IJOK
4eJ0BEeKa https://m.edsoo.ru/00ae3
50
64 | XumHueckoe 3arpsi3HEHHE OKpYKarollel cpebl bubnuorexa [IOK
https://m.edsoo.ru/00ae4
270
65 | Ponp XMMHHM B PEIIEHUHU 3KOJOIMUYECKHX MpoOiIeM Bbubnnoreka LIOK

https://m.edsoo.ru/00ae4
270



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 | PesepBHblil ypok. O00OIICHUE U CUCTEMATH3AITHS 1 Bu6nuorexa [[OK
3HAHUHN https://m.edsoo.ru/00ae0
dOa
67 | PesepBHbIil ypok. O00OIICHIE U CUCTEMATH3AIIHS 1 bubnuoreka [IOK
3HaHUH https://m.edsoo.ru/00adb
33c
68 | PesepBHbIil ypok. O00OIICHUE U CUCTEMATH3AIIHS 1 Bub6nuoreka [ITOK
3HaHUH https://m.edsoo.ru/00ad9
ch2
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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