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[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOT'O 00IIETr0 00pa3oBaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUA U C YYETOM KOHIICTIIMU MPENOJaBaHusl Y4eOHOTO IMpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit @enepauu.

[Iporpamma mo xXuMuu 1Oa€r TpPEACTAaBICHHE O IIeNsAX, OOIIeH cTparermu OOydeHus,
BOCIIMTAaHUS W pa3BUTHs OOYyJaIOIUXCS CpPEACTBAMHU YYEOHOTO IMpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHKe, MPETyCMaTPUBACT PACIIPEICICHNE €ro M0 KilaccaM H
CTPYKTYpUpPOBaHHUE IO pa3ieiaM M TeMaM IPOrpaMMBbl 10 XHMHH, ONIPEIENeT KOJINIECTBEHHbBIE
M KAYeCTBEHHBIC XaPAKTEPUCTUKH COJCP)KAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIIPEJAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTebHOM MporpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAK)Ke TPEOOBAHMIA K pe3ybTaTaM O0yJIeHHU I XUMHUH
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TO3HABATEIHHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTaBICHUI O MaTEPUAIEHOM EMHCTBE MHPA, BAYKHYIO POJIb UTPAIOT (GOpMUpYyEeMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemeHusl TI00aNbHBIX TMPOOJIEM YCTOWMYMBOTO Ppa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIIEBOH U IKOJIOTHYECKON O€30IaCHOCTH, MPOOIEM 3IpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET peanu3allid BO3MOXHOCTEH IUIsi caMopa3BUTHA W (OPMHPOBAHUS
KyJIbTYPBI IMYHOCTH, €€ 00mel 1 QyHKIIMOHAILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB ~ HMX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENBHOCTH,  OKCIIEPUMEHTAIBHBIX |
UCCIIEIOBATEIbCKMUX yMEHHUH, HEOOXOIMMBIX KaK B TIIOBCEJHEBHOW JKM3HHM, TaK H B
npodecCHOHATIBHOM eATEIIHOCTH;

3HAaKOMUT €O CHENU(UKOW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBHI IEIOCTHOTO
B3IJIA/]a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAllOM B ()OPMUPOBAHUHU
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH OOYYarONIIXCs;

CrocoOcTBYeT (OPMHUPOBAHMIO IIEHHOCTHOTO OTHOWICHHUS K €CTECTBEHHO-HAYYHBIM
3HAHWAM, K MpUPOJE, K YEJIOBEKY, BHOCHT CBOHW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HANpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYMBAIOTCS CIEHHM(UKON coaep KaHus
y4eOHOrO mpeAMeTa, KOTOPBIN SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaXKCHUEM
0a30BO HAYKW XMMHH Ha ONPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHUS OPUEHTUPOBAH Ha OCBOCHHE
00y4aroMMHUCs CUCTEMbI NTePBOHAYAIbHbBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XMMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona K e€ miydeHuro. CopepikaHHe CKIIAQABIBACTCA M3 CHUCTEMBl MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO MNPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHMNA Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;



— [lepuoanueckoro 3akona /J[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHHUM aToMa U XMMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 NMEKTPOIUTUYECKOMN TUCCOIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX MU
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCSI IIOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY,
BBIMOJTHAS (DYHKUUU OOBSICHEHUS M TPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS M BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHUS U NOJyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue MporpamMMbl IO XHMHUHU CIHOCOOCTBYET (OPMUPOBAHHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MU3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuiit Mupy», «buonorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMMUN TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN NIEATEIbHOCTH YEeIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3ajada yueOHOro IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPHOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GbopMHUpPOBaHMM ¥ pPa3BUTUU [IO3HABATEIbHBIX YMEHHH M HMX NPUMEHEHHMH B Y4eOHO-
MO03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AEATeIbHOCTH, OCBOCHUU MPAaBHII 6€3011aCHOTO
oOpallleHus ¢ BeleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUCHHE
MpUOOpENH TaKue 1EeJH, KakK:

— (popmMHpOBaHUE MHTEIIEKTYaIbHO PAa3BUTON JIMUYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOATEILHOMY NPUHATHIO PEIICHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYeHHs Ha CHCTEMaTH4YecKoe MpuoOIIeHre OoOyJaroumxes K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHON  NIEATEILHOCTH,  HAyYHBIM  METOJaM  [O3HaHUS,
(bopMUPYIOLITUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— ofecrnieueHue YCIOBHM, CHOCOOCTBYIONIMX NPUOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pazHooOpa3HON AeATeIbHOCTH, MO3HAHUA U CAMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el PyHKINOHAIBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
Yyclie YMEHHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPA, HCIOJIb3YysS 3HAHUS U
OTBIT, TMOJYYEHHBIE MPU HIYYCHUH XUMUHU, MPUMEHATh HMX TMpPU pPELUICHUH MpoOieM B
MTOBCEHEBHOM JKM3HU U TPYAOBOM JESITENLHOCTH;

— (GopmupoBaHue y 00y4arOmUXCsi TyMaHUCTUYECKUX OTHOIICHUN, MOHUMAaHHS LIEHHOCTH
XMUMHYECKUX 3HAHWM Al BBIPAOOTKU SKOJOTHYECKU II€JIeCOOOPa3HOro MOBEJIEHUS B OBITY W
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOWIEH NPUPOIHON
Cpensl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKMX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBJIEHHOCTH JAajbHEUIIero 00ydeHus..

OO11ee 4nciio 4acoB, OTBEAEHHBIX Ul M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, coctaBiseT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 qaca B HEZIEIIo).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XHMMUHM B KHU3HU 4YE€JIOBEKAa. XHMMHUS B CHUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemecTB. [lonsitue o
METOJIaX MO3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (popmyma. BaleHTHOCTP aTOMOB XHMHYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast 10Jis1 XAMUUYECKOTO 3JIEMEHTA B COSAMHEHUH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumMoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo opMysiaM XUMHUUECKUX COSTMHEHUH.

dusznueckue M XUMHUYECKHE SIBJICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUsA. Kiaccupukanus XUMHIECKUX PEaKIuit
(coenuHeHws, pa3IoKeHUS, 3aMeIeHsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiaMi palbOThl B JIabOpaTOpuu M MpUéMamMu
oOparenus ¢ JabopaTopHbIM OOOPYIOBAaHUEM, M3YYCHHE M OMUCAHUE (PU3NUECKUX CBOMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TIAaBICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTUBAaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCIIOTOM) sIBJICHUH, HAOII0/IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3auMOJCHCTBUE >kene3a ¢ pacTBopoM conu meaum (II), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ IMOMOIIbI0 MarHuTa, (UIbTpPOBAaHWE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJIEHUE U OINHCAaHUE
pE3yNbTaTOB MPOBEACHUS OIbITa, HUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAacChl, CO3/1aHHe
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KUCIOpoga B Jaboparopuud u
npoMelieHHocTu. KpyroBopot kucinopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCIIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHYECKHUE YPaBHEHHsS, O5K30- U
SHAOTEPMHUUYECKUE peaKuuHU. TOMIMBO: Yroib M METaH. 3arps3HEHHE BO3[yXa, YCHIICHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOT'O CIOS.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTe! u conu.

MonsipHblil 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoMcrBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHble u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. XumMudeckue cBoicTBa BoAbl. OcHOBaHUs. Ponb pacTBOpOB B MPUPOJE U B KUZHHU



yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJIHBIX Boja. OXxpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeamneHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
cojieoOpa3ymomie (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HecosneoOpasytomue. Homenknarypa
okcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanms. Krnaccuduraruss ocCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUS.
Homenknarypa ocHoBanmil. Pu3MUEeCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBAHM.

Kucnotel. Knaccudukarus kucinor. Homenknatypa kucinor. @U3ndecKkue U XUMHYSCKUE
cBoicTBa KUCHOT. P aktuBHocT MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. ®@uznueckue U XUMUYecKHe cBoicTBa coieil. [lomyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXY KJIaCCAaMU HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJICHNE COJIep)KaHus KUCIOpoJia B BO3AYyXe, MOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3yYE€HHE CBOMCTB KHUCJIOPOJa, HAOIIOJCHUE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM W yCJIOBHS BO3HMKHOBEHHWS W TMPEKpAICHUs] TOpeHHUs (TMoXKapa), 03HAKOMJICHUE C
oOpasraMu OKCHJIOB W OIHMCAHWE WX CBOWMCTB, TMOJIy4eHHE, cOOWpaHue, pacro3HaBaHHE U
M3y4deHue CBOWCTB BOJOpoaa (TopeHue), B3aumMmojeiicTtBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPHANIOB), HAOMIOIeHHEe 00pa3IlOB BEIIECTB KOJIMYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsS BEIIECTB C Pa3IMIHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aUMO/JICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO HCHOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (II) ¢ pactBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpanu3aluM, IOJY4eHHE HEepPAaCTBOPUMBIX OCHOBAHMWM, BBITECHEHHWE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepumoauyeckasi cucrema xummuuyeckux djementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKA XUMHYECKUX dleMeHToB. [loHstHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osiemeHtoB [l U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. Menneneea. llepuonst u rpynnbl. ®dusnueckuil cMbIca
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdanep. HM3otombl. nextpoHsl. CtpoeHHe
AIIEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMUYECKHUX dNIeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenneneeBa. XapakTepUCTUKAa XHMHUUYECKOTO 3JEMEHTA IO €ro IMOJIOKEHUIO B
ITepunoaunueckoii cucreme . . Menaeneesa.

3aKOHOMEPHOCTU U3MEHEHUS paauyca aTOMOB XUMHUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IpyIIaM U MEePUOAAM.



3nauenue [leproanyeckoro 3akona u lleproguyeckoil CUCTEMbl XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKu U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (monstpHast u HETIOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHusi.  OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE — peakiuu.  [Iporecch
OKHUCIICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
LIMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIINi (rOpeHre, peakiiuy pa3ioKeHHsl, COCTUHEHU).

Meostcnpeomemmnoie ceasu

Peanuzarust MeXIpeAMETHBIX CBSA3EH MPH M3y4YEHUM XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMX ECTECTBEHHO-HAYYHBIX TMIOHATHUNM, TaK U TOHSITHH,
SIBJISTFOLIIAXCSI CACTEMHBIMU JJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: Hay4YHbIM (akT, TUMNOTE3a, TEOpHUs, 3aKOH,
aHaluM3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusnka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, JJICKTPUYECKUN 3apsiji, BEIIEeCTBO, Telo, O00BEM, arperatHoe
COCTOSIHME BEIECTBa, a3, (hU3WYECKHE BEIMYHMHBI, CIMHHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, nprxanue, ouocdepa.

I'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMblI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIus

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMuueckux isyemeHtos [l .
MenpeneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 2JIeMeHTOB B [lepuoanyeckoii cucteMe U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTALIMUECKUX PEIIETOK,
3aBHUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPUCTAUIMYECKOM PEHETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COEIUHEHUU, FeHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIUil M0 pa3lIWYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMYy 3(h(dexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaiu3aropa). JK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUuecKOM paBHOBeCHMH. DaKTOphl, BIMSIOUIME HAa CKOPOCTh
XUMHUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCAUTENBPHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CoCTaBlI€HHE YPABHEHHM OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCTIOJIb30BAaHMUEM METOA MIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON IUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoiuThl. Katnonsl,
aHUOHBI. MeXaHM3M JHCCOIMALIMM BEUIECTB C pa3jMYHbIMM BHUJIAMU XUMUYECKOM CBSA3U.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHUs NMPOTEKaHUs peaklUUi MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIpEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakuuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJICH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M aiMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakiMu OT BO3JAEHCTBHS pa3iIUYHBIX
(akToOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, IMpOLECCa JUCCOLUALMU
KHUCJIOT, Iejoyedl MU cojiell (BO3MOKHO HCIIOJIb30BaHHE BHUEO MaTepuasoB), IMPOBEIECHUE
OTIBITOB, WJITIOCTPUPYIOLUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BbIJEJIEHHE Tra3a, o00pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHHe, peakiuu pas3iokKeHHs, COeAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKHX BELIECTB C IMOMOIIbIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEPUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
crerneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBOMCTBA IMPOCTBHIX BELIECTB — TIaJIOTE€HOB.
XWMHYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C METaJZIaMH, HEMETaJIaMH,
menouamu).  XsopoBosoposd. ConsHas —KHCIOTa, XHUMHUYECKHE CBOWCTBA, TIOJy4YCHHE,
npuMeHeHue. JleficTBre xjopa 1 XJIOpOBOJOPO/Ia HAa OPTaHU3M 4YesIoBeKa. Baxknennue Xiaopuisl
U UX HaXO0XICHHUE B IIPUPOJIE.

O6mrass xapaktepuctuka 3neMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHue M (pu3nyeckue CBOWCTBA MPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoiicTBa. OKcHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHEe M XMMHUYECKHE CBOMICTBa
(oOmme kak MpeacTaBUTENsl Kiacca KUCIOT M creuuduueckue). XHUMUYECKHE PEaKIUy,
JeKallie B OCHOBE IPOMBILIUIEHHOIO CI0co0a MOIydeHUs cepHOM KucioTel. [IpuMenenue
cepHO kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAsl peakius Ha cyinbgaTr-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arpsA3HEHUE OKPYXKaloLleW Cpelsl
COEJMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTpOEHHS aTOMOB,
XapaKkTepHble CTENEeHM OKHCIeHUsA. A30T, pacHpoCTpaHeHHWe B Npupojae, (Qusnueckue u
XUMUYeckrue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKUe U XUMUYECKUe
CBOMCTBA, NMoJlyueHHue U npuMeneHre. Coinu aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHas peakuMsi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OmIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XumMudeckoe 3arps3HeHHe OKPYKAIOIICH Cpelbl COCTUHEHUSIMH a30Ta (KUCIOTHBIS
JOX/IW, 3arps3HEHHE BO3[AyXa, MOYBBI M BOAOEMOB). Pochop, amnorponHble MoAUDUKAIUN
dochopa, duznyeckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, moiydeHue. Mcnonb3zoBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 371eMeHTOB I[VA-rpynnel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupojie, pu3uvecKkre U XUMHIECKHe cBolcTBa. Ancopouus. KpyroBopoT yriepojaa B mpupo/ie.
Oxcunpl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOMCTBA, JICHCTBHE HA KUBBIC OPTaHU3MBI,
MOJIydeHHE W TIPUMEHEHHEe. DKOJIOTUYECKHEe MPOoOIeMbl, CBsi3aHHbIE ¢ OKcuaoM yriepona (IV),
TUI0TE3a I100aJbHOrO MOTEIUIEHUs KJIMMAaTa, MapHUKOBBIM 3QQeKT. YroyibHas KUCIOTa U €€
coiiM, X (pu3MUecKkue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U NpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COEIUHEHHSX yIiiepoja
(MeraH, 9TaH, OSTWUJIEH, alleTWJIEH, STaHOJ, IJMIEpPUH, YyKCcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [ToHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE M MPHUMEHEHHUE.
Coemunenus kpemHusi B mnpupone. OOmme mnpeacrtaBiaeHuss o0 okcuae kpemuus (IV) wu
KpeMHHEBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MMacHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCETHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oOpas3IOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTEKAHHS, OIbITHI,
oTpaxaromue (U3MYEeCKue U XMMHUYECKHE CBOICTBA TajJOTEHOB U UX COEIUHEHHUI (BO3MOXKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHHE
BHUJICOMATEpUANIOB), HAOMIOJEHHE IMpolecca OOYriuMBaHUsA  caxapa TOJA  JIeHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, H3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHOMN CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOH peakuuu Ha cynb(arT-uOH W HaONIoeHuE MpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMH a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIMOJIB30BaHUE BUACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOopHBIX ya0OpeHuH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MebIO (BO3MOKHO
UCIOJb30BAHME BUAEOMATEPHUAJTIOB), M3ydYE€HHE MOJeNell KpPUCTAIIMUECKUX PEIETOK anaMasa,
rpaputa, ¢yiepeHa, O3HAKOMIJIEHHME C NPOLECCOM aJcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHBOrasa, MojiydeHue, coOMpaHue, pacro3HaBaHHUe
U U3y4eHHE CBOMCTB YIJIEKHCIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha KapOoOHAT U
CHJIMKAT-UOHBl M M3y4Y€HHWE NPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C MPOJIyKIHeH
CHJIMKaTHOM HPOMBIIIJICHHOCTH, PELICHHE AKCIEPHUMEHTANbHBIX 33/1a4 1o Teme «Baxueiimme
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepHCTUKa XWMHUYECKUX DOJEMEHTOB — METAUIOB HAa OCHOBAaHWHM WX
noJioxkenusd B [lepuoanueckoi cucreme xumuuyeckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTamidueckass CBS3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psAJl HaNpsHKEHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MoydeHusi MeTauioB. [oHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3ur. CIaBsl (CTallb, YyT'yH, JIOPATIOMUHUHN, OpOH3a) U
WX MPUMEHEHUE B OBITY M MPOMBIIILICHHOCTH.

[[leounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckol cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OU3nUecKue U XUMUUYECKUE
cBOMcTBa (Ha mpuMmepe HaTpust U Kanusi). OKCUJIBI M THAPOKCHUJIBI HATpHs U Kanus. [[pumenenue
[IEJTOYHBIX METAJJIOB U UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalbLMil: moJioxkeHue B [lepuoaumueckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaxOXKJICHHUE B
npupoae. Ou3znyeckue U XUMUYECKHE CBOMCTBA MarHus U Kaiblud. BaxkHeimme coeauHEeHUs
Kanpus (OKCHJI, TUAPOKCU], coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMiL: TosiokeHue B Ilepumonnueckoll cucreMe XUMHUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxOXJIeHHUE B Mpupojie. Pu3nueckne u XUMHYECKHE CBONCTBA
aTFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckorn cucrteme xumuyeckux isnementos [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXJaeHue B mpupoje. Ousnyueckue n XUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, Tuapokcuasl u conu xene3a (II) m sxemesa (III), ux cocras, cBolicTBa u
MTOJTy4YECHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C o0O0pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHE pe3yNbTaTOB KOPPO3UH METANIOB (BO3MOYKHO KCIIOJNb30BaHHE BHUAEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJOU (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUAJIOB), HCCJIEIOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlEccCa TOPEHUS JKele3a B
KucIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alIOMUHUS, LUHKA, *kene3a (II) u xenesza
(II1), memu (I1), HaGmroeHKEe W OMUCAHWE MPOIIECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMHU HATPHS,
Kalusi U Kanblus (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aJTFOMUHUS U TUIPOKCUA IMHKA, PEIICHUE FKCIIEPUMEHTAIIbHBIX 3a7a4 110
TeMme «BaxkHelilne MeTajlyibl U UX COCTUHEHUSD.

X¥MHUA U OKpYKAaIIas cpeaa

BemectBa n martepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. [lepBas momompb mpu XUMHUYECKUX OXKOTrax H
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYKarolel cpebl (MpeaenbHas JOmycTUMasi KOHIIEHTpaIus
BemecTs, naiee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKUX MPoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3lioB MaTepuaioB (CTEKIIO, CIJIaBbl METAJUIOB, IOJTUMEPHBIE MaTepPHAIbI).

Mesicnpeomemmnuoie céazu

Peanuzamust MexXnpeAMETHBIX CBA3EH NMPU M3YUYEHUHM XMMUU B 9 Kilacce OCYyLIECTBIIAETCS
4yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK W TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMU JIJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHbIM (pakT, TruUmoresa, 3aKOH, TEOpus,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOAUYHOCTb,  HAONIOACHUE,  DKCIIEPHMEHT,
MO/ICTIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE, TAPHUKOBBIN 3D (HEKT, TEXHOIOT s, MaTEPHUAIBI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUA, H30TOIbI,
pPaAMOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIPOBOJHUKH,
IMAIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAIJIMYECKAs pELIETKA, CIUIaBbl, (U3MYECKUE BEIMYMHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: ¢otocunTtes, npixanue, O6mocdepa, 3KOCHUCTeMa, MHUHEpaJIbHBIE yI0OpeHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, TUTATEJIbHbIE BELECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpaabl, TOpPHBIE TOPOJbBI, IOJE3HBIE
HCKOIIaeMbIe, TOTIUBO, BOJHbIE peCypChl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yJIbTaTBl OCBOCHUS IPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUS
JOCTUTAIOTCS B X0JIe OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIUTATEIILHOHN JCSITEITLHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH UM  JTyXOBHO-
HPABCTBEHHBIMU I[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIAMH W HOPMaMH IMOBEIACHHS U
CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMATTU3AINHN 00yIarOIIIXCS.

JIM9HOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIIMH M PACIIMpPEHHUE OMbITA JCSITEILHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJICJINIO, TIOHMMAHHS 3HAYCHUS XWUMHYECKOW HAyKH B KH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW WH(MOPMAINMEH O TEPEIOBBIX JOCTHKEHUSX W OTKPBITHSIIX
MHPOBOW M OTEUECTBEHHOW XWMUH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 o0lIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTABJICHUSI O CONMAIBHBIX HOPMAax M MPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHUW B
KOJUICKTHBE, KOMMYHUKAaTHBHON KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIC3HOM,
yueOHOMCCNEI0BATEIbCKOM, TBOPUYECKONM M JAPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NESATENILHOCTH MPU BBHIMOIHEHUH Y4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBITIOJIHEHUM XUMHUYECKHX SKCIIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHHUIO ¥ B3aWMOTIOMOINM B Mpoliecce 3TOM y4eOHOM AesaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IOBEJIEHUE U TOCTYNKH CBOUX TOBApHINEH C MO3UIMH HPABCTBEHHBIX U
MIPaBOBBIX HOPM € YYETOM OCO3HAHHMSI ITOCIIECTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHUA:

MHPOBO33PEHUYECKUE  MPEJICTaBICHUS O  BEIIECTBE W  XUMHYECKOHW  peakium,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABISAIOIIME OCHOBY IS
MOHUMAaHMUS  CYHIHOCTH HAyYHOW KapTHMHBI MHpa, [MpeacTaBieHHss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIbI, B3aUMOCBA3SX YeJIOBEKa C MPUPOJHON Cpenoif, o poin
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HANpaBJICHHbIC HA MOJyY€HHE HOBBIX 3HAHUN MO XHUMHH,
HeoOXonuMble a7 OOBACHEHUs HAOMIOAaeMbIX TPOIECCOB M SBJICHHM, MO3HABATEJIBHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYIIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpPATYpOW, NOCTYIHBIMU TEXHHMYECKUMHU CPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTUH;

HWHTEpeC K OOYYeHHI0 M TMO3HAHUIO, JH0003HATEIHHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
camM000pa3oBaHUIO, IPOEKTHOW U HCCIEAOBATEIbCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

4) dopMupoBaHNS KYJIbTYPHI 310POBbS:

OCO3HAHHE IICHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO,
YCTaHOBKH Ha 3J0pOBBIM 00pa3 >KW3HM, OCO3HAHHME TOCIEACTBHA M HENMPHUITHE BPETHBIX
MpUBBIUEK (YHOTPEONEHUSI aJIKOTOJsl, HAPKOTHKOB, KYpEHHUs), HEOOXOJUMOCTH COOIIOACHHUS



mpaBwI 0€30MacCHOCTH MPH OOpAIEHUU C XUMHUYECKMMHU BEIIECTBAMU B OBITY W peabHOUI
KU3HU;

5) TpyA0BOr0 BOCIMTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCHI U TPyAa pa3InIHOrO Poja, YBAXKCHHE K
Tpyly W pe3yiabTaraM TPYIOBOM JEATEIHHOCTH, B TOM UHCIE HAa OCHOBE MPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHUH, OCO3HAHHBIM BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € Y4E€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpodecCHOHAIbHON AEATEIEHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) PKO0JIOrN4eCKOro BOCIIUTAHHUSA:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJEC KaK MCTOYHHUKY KU3HHU Ha 3eMile,
OCHOBE €€ CyIEeCTBOBaHUS, MOHMMAaHWE IEHHOCTH 3JI0POBOTO0 M Oe30macHOro obOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIOIEHUS TIPaBUJI O€30TIaCHOTO MOBEICHUS TTpHU PaboTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIHMX, YTPOKAIOIIUX 3JJ0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, TMOJydaeMble MPU W3YyYCHUH XUMUH, I PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPENOil, JJIsl MOBBIIIECHUS] YPOBHS IKOJOTHUYECKON
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, SKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MmeramnpeaMeTHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUI, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbI€ HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OpMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBUS (IMIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PEryISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHHUIO M OCYHIECTBICHUIO YU€OHOU NESTEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBusA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XMUMHUYECKHX MOHATHH  (BBIIEIATH WX XapakTEpHbIE MPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMU), UCIIONIb30BATh MOHATHUS AJS OOBSICHEHHS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAaHUS M KPUTEpUU s Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIUBATH IPUUMHHO-CIIEICTBEHHbIE CBS3U
MeX1y 00BEeKTaMU U3YYEHHUs, CTPOUTH JOTHUECKUE pacCyX1eHusl (MHAYKTUBHEIC, e TyKTUBHbIE,
10 aHAJIOTUH), JIENIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yYMEHHE MPUMEHSITHh B IMpoliecce MO3HAHMs MOHATHUS (IpEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOJb3yeMble B XHUMHH, MPEOOpPa30OBHIBATh IIHPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XMUMUYECKUHN 3HAK (CHMMBOJ DJIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pEeHIeHHd YydeOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEaKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3y4aEMbIX MPOLECCAX U SABJICHUSIX.

ba3zoBble nccienoBarebcKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTAa MO3HAHUSA, a
TaKke B KadecTBE OCHOBBI [UIA (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEACHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATH 32 X0J0M MpPOIecca, CAMOCTOSTENIFHO MMPOTHO3UPOBATH €T
pe3ynbTar, (GopMyIHpOoBaTh OOOOIICHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMeHHUE BbIOMPATh, aHATIM3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIUIO PA3IIMIHBIX BUJOB
1 (OpM MpeCTABICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMyJISIpHAS JIUTepaTypa
XAMUYECKOTO COJIEp)KaHHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HHTepHeTa), KpUTHYECKH
OIICHUBATh MTPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh Pa3IMYHbIe METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX JUTS BRITIOJTHEHUST YIEOHBIX U TO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJB30BAaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYJIbTYpPOi aKTHBHOTO WCIIOB30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYI0 (OpMy TIpeACTaBICHUS
WHGOpMAIIMY W WIIIOCTPUPOBATH pENIaeMbIe 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3MPOBATH B Ipollecce ydeOHOW M HMCCIenoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOIIEH MPUPOTHON CPEbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJ€ Auasiora W (WJIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCHUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI TIPECTABIATh NMOJyYeHHbIE PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh MPE3CHTALMI0 pe3YJIbTaTOB BBIMOJHEHUS XUMHYECKOIO
JKCIepUMEHTa (J1abopaTOPHOTO OTBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4eOHOTO MMPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENILHOUN U
HCCIIEIOBATENIbCKON JEATEeIbHOCTH IpPU PEIICHWH BO3HHUKAIOUIMX HpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHAIIHMS COBMECTHBIX JACHCTBHIM, ONpeAeNeHuEe KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepCaJIbHbIEe YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh IeNu JeSITeIbHOCTH, TIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U TpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTH, BBIOMpATH
HauOosiee APQPEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX M [O3HaBaTeJIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WJIM KOPPEKTUPOBATH MPENJIOKEHHBIM AITOPUTM JEHCTBUI NpuU
BBIMIOJIHEHUM 33JaHUN € y4€TOM TMOJIydYeHHMsS HOBBIX 3HAHHMH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCI0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IpeJiaraéMble B YCIIOBUH 33 JaHUH.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTENBHOTO COJEpIKaHus,
YCTaHOBJICHHOTO JaHHOHM (enepanbHON pabouell MporpamMMmol, BBIJIENSAIOT: OCBOCHHBIE



oOy4aromMMHUCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOOBI JeicTBUi, cneuuduyeckue Ui
npeaMeTHON oOmacTi «XUMUS», BHIBI JEATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHHSA, €rO

UHTEpIIPETALNY, IPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyudenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAS U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYyJIsipHas Macca,
KOJIMYECTBO BEINECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJs XUMHYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJISIPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATETHFHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KiIacCupUKaIus
peaKIyii: peakiiuy COSAMHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEeaKIIUuu
00MeHa, 9K30- U IHJAOTEPMHUUYECKHE PEaAKINH, TEIJIOBON 3PdEeKT peakiuu, siIpo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0J1s BelecTBa (IIPOIIEHTHAsI KOHIIEHTpPAIHs) B pacTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHA W TPUMEHSTH ITH
TIOHSATHUS MPH OTMIMCAHUU BEIIECTB U UX MPEBPAICHUH;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY [UISI COCTaBJeHUs (OpPMyT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIU;

OTIPENIETISATh BaJEHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNeIéHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOM CBS3U
(KoBajIeHTHAsl U HOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica Ilepuogmyeckoro 3akoHa [[. M. MenpaeneeBa: 1eMOHCTPUPOBATH
[MOHMMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nojoxenus B Ilepmoanueckoil cucCTeME, 3aKOHOB COXPAaHEHUS MAacCChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHsI, 3aKOHAa ABOTapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cuCTeMbI
XMMHUYECKUX DJIEMEHTOB: DPa3jMyarTh MOHATHS «JIaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GoJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavYeHusl, KOTOpble UMeroTcsl B Tabnuie «lleproguueckast cucteMa XUMHYECKHX
anemenToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsii sapa, o0llee YHuciIO DIIEKTPOHOB U
pacnpeseneHue ux mo dEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHYECKHUE 3JIEMEHTHI, HEOPraHUYeCKHe BEIIeCTBA, XMMHUECKUE
peakiuu (IO YUCIY U COCTaBY y4YacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TOATBEpXKJas  ONHUCAHME MpUMEpaMu  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX Ka4€CTBEHHOT'O COCTaBa,
BO3MOKHOCTHU NTPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBUSX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa 1Mo (hopMylie COeMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN pEaKIUu;



MIPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIHbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIUIO, BBISBICHHE MPUYHMHHO-
CIEACTBEHHBIX CBSI3€M — JUISi U3YYEHUS CBOMCTB BEIIECTB M XMMHYECKHUX DPEaKILIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEeaJIbHbII U MBICIICHHBIN);

Clle0BaTh IIpaBWJIaM IIOJb30BAaHUS XUMHYECKOW MOCYyI0M M 1abopaTOpHBIM
00OpyJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHHUs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAaCCOBOM J10JIEM pACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
Y MPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACO3HABAHHUIO PACTBOPOB IENOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, peHondTaaent, METHIOPaHXK U IPYTHUe).

K xoniry obydyenust B 9 kjacce mpeIMETHBIC PEe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENLHOCTD, CTENEHb OKUCICHMS, XUMHUYECKas pPEaKIus, XUMHYecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKAs] JUCCOLMAIus, peaklUud HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHME M BOCCTaHOBJIEHHE, AJIOTPONMs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBaJleHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTAUIM4ecKas pemérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIMH, MPeIesIbHO JOMyCTUMas
koHueHntpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKMX MOHATHM W NPUMEHATH 3TH
MOHATHUS MPU OIIMCAHUY BEILIECTB U UX IPEBPALCHUH;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIsI COCTaBJl€HUS (OpMya BeELECTB U
YpaBHEHUH XUMUYECKUX PEAKIIH;

ONpeNeNaTh BAJIEHTHOCTb U CTENEHb OKUCIEHUS XUMHUYECKUX OJIIEMEHTOB B
COEJIMHEHUSAX PAa3JINYHOIO COCTaBa, INPUHAAJICIKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHMH 1o (opmyiaMm, BUI XMMHUYECKOM CBS3U (KOBaJEHTHAas, MOHHasi,
MeTaJUIM4YecKas) B HEOPraHMYECKUX COEIUHEHUAX, 3apsA] HMOHA 10 XUMHUYECKOH
¢dopmyre, XxapakTep cpelbl B BOJHBIX PAacTBOpax HEOPraHMYECKUX COEIUHEHUH, TUI
KPUCTANINYECKOH peléTKN KOHKPETHOTO BEIECTBA;

packpeiBath cMblca [leproanueckoro 3akona /I. . MenzaeneeBa u 1eMOHCTpUPOBATh
€ro IOHMMAaHME: OMUCHIBATh U XapaKTepu3oBaTh TabnuuHyro ¢opmy Ilepuoanyeckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh IMOHATHUSA «rJ1aBHas mnoarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», Mmanble W GonblIMe EPUOJBI,
COOTHOCUTh 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMHM XapaKTEPUCTHUKAMHM CTPOEHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0lIee YUCiIo MEKTPOHOB M PACHPEENICHUE UX M0 HJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJiesIax MaJbIX MEPUOJOB U ITIAaBHBIX MOATPYII € YYETOM CTPOEHHUS
UX aTOMOB;



KHaCCI/I(bI/H_[I/IpOBaTB XUMHUYCCKHUEC 3JICMCHTBI, HCOPIraHMYCCKUC BCIICCTBA, XUMUUYCCKUC
peakuuu (10 YMCIy UM COCTaBY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY
3 dexTy, 10 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOIMEe M cHenu(pUYecKue XWMHUYECKHE CBOWCTBA
IMPOCTBIX U CJIOKHBIX BCIICCTB, MNOATBECPKAAA OMMCAHHUEC NPUMEpPpAMU MOJICKYJIIPHBIX W
HNOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHHﬁ;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON JUCCOUMALIMU KHUCIIOT, IEN0UYEH U COJEH,
MIOJIHBIE M COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOATBCPXKAAIOMUX CYHICCTBOBAHUC T'€HETUYECKOU CBS3U MCXKAY BCUICCTBAMU
Pa3IMYHBIX KJIACCOB;

PaCKpheIBaTh CYHMIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKum‘/’I MoCpeaACTBOM
COCTaBJICHUS DJICKTPOHHOTO OallaHCa dTHX PEaKIIHii;

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT HUX CTPOCHHUA, BO3MOXKHOCTU
MMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/II\/'I B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCChl BEIICCTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa TI0 (POpMyJie COSTUHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKIINu;

coOrofaTh TMpaBWia IOJB30BAHUS XHMHUYECKOW TMOCYIOW ®  J1a0OpaTopHBIM
0o0OpyJIOBaHMEM, a TaKKe IMpaBHUja OOpaIICHUS C BEIIECTBAMH B COOTBETCTBUH C
HUHCTPYKIUAMH IO BBEINIOJTHEHUTIO Ha60paTOpHBIX XUMHYCCKUX OIBITOB IO IOJIYYCHHIO
1 cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOINE KaUeCTBEHHbIN COCTaB Pa3lMYHBIX BEIECTB:
pacro3HaBaTh OTBITHBIM TYTEM XJIOPHUA-, OpomMHuA-, HOAUA-, KapOoHaT-, (ocdar-,
CHIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEILIECTB;
MPUMEHSITh OCHOBHBIE OTEPAllMU MBICIUTENLHON NEATEeIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEeHME, 0000IeHNne, CUCTEeMAaTU3allhi0, BBIABICHUE MPUYUHHO-CIIEACTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIIEPUMEHT (peanbHbIN u MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoandyecTBO yacoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (N (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paszgea 1. IleppoHayasibHble XUMHYECKHE MIOHATUHSA
XuMusg — BakHas 00J1aCcTh

11 €CTECTBO3HAHUSA U 5 ) bubnuotexa [JOK

' MPaKTUYECKON JesITeTbHOCTU https://m.edsoo.ru/7f41837¢

YyeJloBeKa

12 BemecTBa 1 xuMuyeckue 15 1 bu6moreka [IOK

' peaKIuu https://m.edsoo.ru/7{41837¢

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK

' 00 oxcuaax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6moreka [IOK

’ H COJISIX https://m.edsoo.ru/7f41837c¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHHUIX https://m.edsoo.ru/7f41837 ¢
24 OCHOBHBIE KJIaCcChl 1 | 1 bubmuoreka [JOK

' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7{41837¢c

Hroro no paszneny 30

Paspnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumuideckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.

Xumn4ieckasi cBsizb. OKHCIHTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkiuu




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
' XUMUYECKUX deMeHToB Jl. U. https://m.edsoo.ru/7f41837¢
MemnneneeBa. CtpoeHue atoma
2 | oo ; b orera LIOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC pCAKIINN
Hroro no pazgeny 15 Bubnuorexa LIOK
https://m.edsoo.ru/7f41837¢
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢ppoBbIe
Ne i/ P KoHnTpoibHbI IIpakTH4eckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsl
Paspen 1. BemiecTBo 1 XUMHYeECKHE PeaKIMU
[ToBTOpEHue u yriyoienne 3HaHUN Brbmiorexa LIOK
1.1 P vy 5 1 https://m.edsoo.ru/7f41a6
OCHOBHBIX Pa3/IesioB Kypca 8 kjacca 36
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubmmorexa LIOK
1.2 N P 4 https://m.edsoo.ru/7f41a6
peakuuit
36
DNEeKTPOIUTHYECKAs TUCCOLUAIUS bubmmorexa LIOK
1.3 P AHCCOTHATI 8 1 1 https://m.eds0o.ru/7f41a6
XUMUYECKUE pPeaklui B pacTBOpax 16
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeANHEHHUS
OO01as XxapakTepUCTUKA XUMUYECKHX Bubmiorexa LIOK
2.1 DT XEPTEED 4 1 https://m.edsoo.ru/7f41a6
anemeHTOB VIIA-rpymnmnsl. ["anorenst 36
OO01as XxapakTepUCTUKA XUMUYECKHIX bubnnoreka [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a6
COCOUHEHUS 36
OO11ast XapakTepUCTUKAa XMMUYECKUX bubnuoreka [IOK
2.3 aneMeHTOB VA-rpymmsl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a6
COCOUHEHUS 36




OOmiast XxapakTepUCTUKAa XMMUYECKHX

bu6mmoreka [{OK

24 aneMeHToB IVA-rpynnsl. Yriaepoa u 8 https://m.edsoo.ru/7f41a6
KPEMHUH U X COCTUHCHHS 36
Hroro no pazgeny 25
Pasnen 3. Merasiibl U MX COeIMHEHUS
bubmmoreka [{OK
3.1 OO6mue cCBOMCTBA METAIIOB 4 https://m.edsoo.ru/7f41a6
36
bu6moreka [IOK
3.2 Baxkueiimme MeTauIbl B KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a6
36
Hroro no pazneny 20
Pasznen 4. Xumus v OKpy:Kamomas cpeaa
bu6mmoreka [IOK
4.1 BemectBa 1 MaTepuainbl B )KM3HU YEIIOBEKa 3 https://m.edsoo.ru/7f41a6
36
Hroro no pazneny 3
bu6mmoreka [JOK
PesepBHOE BpeMst 3 https://m.edsoo.ru/7f41a6
36
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI A
pecypchl
IIpeamer xumun. Pojib XUMUU B 5KU3HU bubnrotexa LIOK
1 pell ] 1 https://m.edsoo.ru/ff0d21
yenoBeka. Tena u BemecTna 0c
bu6moreka [IOK
2 [TonsaTre 0 MeTO1aX MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d22
e
I1 6ota Ne 1 «I1
e
3 P patop P 1 https://m.edsoo.ru/ff0d23
oOpareHus ¢ 1abopaTOPHBIM de
000pyT0BaHUEM o
Yucteie BemecTBa U cMecH. CriocoObl bubmmorexa IOK
4 B . ' 1 https://m.edsoo.ru/ff0d26
paszfeneHus cmeceit
ca
[IpakTrueckas padora Ne 2 bubmuoreka [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHCTKU MTOBAPEHHOM COJIH)» c8
bubnuoreka [JOK
6 ATOMBI ¥ MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6¢c
7 XUMHYECKUE dJIEMEHTHI. 3HAKU | bu6mmoreka [JOK

(CI/IMBOJ'ILI) XUMHNUYECCKHX 3JICMCHTOB

https://m.edsoo.ru/ff0d2b




el

bu6mmoreka [{OK

XUMHUUECKUE YpaBHEHUS

8 [IpocThie U cia0XkHBIE BELIECTBA https://m.edsoo.ru/ff0d2a
6¢c
bubmmoreka [{OK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHE https://m.edsoo.ru/ff0d2d
50
3aKO0H IIOCTOSIHCTBA COCTAaBAa BEII[ECTB. bubmmoreka [{OK
10 Xumunueckas popmyina. BaneHTHOCTh https://m.edsoo.ru/ff0d2e
aTOMOB XMMHYECKUX DIIEMEHTOB ae
OtHocHuTenbHasg aTOMHAas Macca bubmorexa [IOK
11 ’ https://m.edsoo.ru/ff0d32
OTtHocHTebHAS] MOJICKYJISIpHAS Macca 3
MaccoBas oI XUMHYECKOTO bubmorexa OK
12 a https://m.edsoo.ru/ff0d35
DJIEMEHTA B COEIUHEHUN
Oc
KomnuectBo Bemecrsa. MoJib bubmorexa [TOK
13 Hl ’ ’ https://m.edsoo.ru/ff0d52
MognspHas macca
30
dusznueckue U XUMHUYECKHUE SIBICHUS bubmorexa HOK
14 ' https://m.edsoo.ru/ff0d37
XUMHYECKash PeaKIus fa
IIpusHaku 1 ycIIOBUSA OIPOTEKAHUS bubmorexa HOK
15 p y . p https://m.edsoo.ru/ff0d3a
XUMHUYECKUX peaKIui 16
3aK0H COXpaHEHUS MACChI BEIIECTB bubmorexa HOK
16 P HHIECTE. https://m.edsoo.ru/ff0d3b

88




BrrunciaeHus KOJIM4uecTB a, MacChbl

bu6mmoreka [{OK

17 BELLECTBA 10 YPABHEHUSM XUMUYECKUX https://m.edsoo.ru/ff0dS7
peakuui 08
Krnaccudukanus XHMHYECKUX peaKIui bubnuorexa [JOK

18 (coenuHeHwMs, pa3IoKEeHUs, https://m.edsoo.ru/ff0d3f
3aMeInieHus, 0OMeHa) 34
M. B. JIoMOHOCOB — y4€HBIi- bubnuoreka [JOK

19 sHIMKIoneaucT. O600IIeHIE 1 https://m.edsoo.ru/ff0d40
CUCTEMaTH3aIus 3HAHUH c4
KonTtponsnas pabora Nel no teme bubmorexa LIOK

20 https://m.edsoo.ru/ff0d42
«BerecTBa 1 XUMHYECKUE PEAKITHIDY 90
Bo3ayx — cmech razos. Cocras bubmuorexa [JOK

21 Bo3ayxa. Kucimopoa — sneMeHT u https://m.edsoo.ru/ff0d44
npocroe BemecTBo. O30H 8e
dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK

22 KHCJIOpoJia (peaKkIuy OKUCICHUS, https://m.edsoo.ru/ff0d46
ropenue). [Tonstue 006 okcuaax 14
CriocoObI MOTy4eHHS KUCIIOPoia B bubnuorexa [JOK

23 71a00paTOPHUH U MPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d49
IIpumenenue kucmopoaa Ja
TennoBoii 3 HeKT XUMHIECKOM BuGmmorexa [OK

D4 | PEARHIL TOWITHE O https://m.edsoo.ru/ff0d47
TEPMOXHUMHUYECKOM ypaBHEHUH, 3K30- U 90
SHAOTEPMHUUCCKUX PEAKITUIX -
TornnuBo (HeTh, yroib U METaH). bu6nuoreka [IOK

25 3arpsi3HeHue BO3/ayXa, CIOCOObI ero https://m.edsoo.ru/ff0d4c

IpeaAOTBPALICHHUA

4a




[Ipaktuyeckas padora Ne 3 o reme

bu6mmoreka [{OK

26 «[lomyuenne u cobupanue KUCIOPoaa, https://m.edsoo.ru/ff0d4a
M3Yy4YEHUE €ro CBOMCTBY e2
Bomopo 3JIEMEHT U IIPOCTOE bubnrotexa LIOK
27 H1OPOA P https://m.edsoo.ru/ffod4d
BeniecTBo. Haxoxnenue B mpupoe 40
du3nvecKkrue U XMMHUYeCKHEe CBOMCTBA bubnrotexa LIOK
28 https://m.edsoo.ru/ff0d4d
BoJiopona. [Ipumenenue Bogopoaa 40
bu6moreka [IOK
29 [ToHsATHE O KHCITOTAX U COMSAX https://m.edsoo.ru/ff0d50
d2
CnocoOFbl MoTydeHHs BOJIOPOIa B bubamorexa LOK
30 = HOPOA https://m.edsoo.ru/ff0d4d
nabopaTtopuu
do
[IpakTuueckast pabota Ne 4 o Teme bubmuorexa [JOK
31 «ITomyuenue u coOupaHue BoI0poOa, https://m.edsoo.ru/ff0d4f
HU3yYECHHUE €ro CBOMCTBY 42
MonspHblii 006EM Ta30B. 3aKOH Bubmrorexa LIOK
32 P ' https://m.edsoo.ru/ff0d54
ABoraapo
2¢e
Brruncienus 00bEMa, KoJIMueCcTBa bubmuoreka [JOK
33 BEILIECTBA ra3a Mo €ro U3BECTHOMY https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WIH 00BEMY a0
Brranciienus 00EMOB ra3oB 110 bu6mmoreka [JOK
34 YPAaBHEHUIO PEAKLMH HAa OCHOBE 3aKOHA https://m.edsoo.ru/ff0dS7
00BEMHBIX OTHOIIIEHHUI ra30B 08
35 du3nvecKrue U XMUMUYECKHE CBOMCTBA bubmuoreka [JOK




BOJEI

https://m.edsoo.ru/ff0d58
Ta

CocraB ocHoBauuii. [lorsarue 00

bubmmoreka [{OK

36 https://m.edsoo.ru/ff0d59
WHIAKATOpaX
e2
Bopa xak pactBoputens. HacblleHHbie bubnuorexa [JOK
37 1 HEHACBIIIEHHbIE pacTBOPbL. MaccoBast https://m.edsoo.ru/ff0dSb
JIOJISl BEILIECTBA B paCTBOPE 40
IT 6ota Ne 5
Tpuroronsere pactaopone bumiorera LIOK
38 P . . P vp . https://m.edsoo.ru/ff0d5e
oTpeneEHHON MacCOBOM JI0JIeH ba
PacTBOPEHHOTO BEIIECTBA» _
bu6moreka [IOK
K 60ta No2
39 OITpOIIPHAR Pabota T1as 1o TeMe https://m.edsoo.ru/ff0d63
«Kucnopoa. Bomopona. Bona» 4
Oxkcuapl: cocTaB, Kiaccuukarus Bubnuorexa LOK
40 AR ’ e, https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonydenune n XuMHUYECKHE CBOMCTBA bubnuorexa [JOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX https://m.edsoo.ru/ff0d66
OKCHIOB 4de
OcHoBaHusI: cOCTaB, KIaccuuKaius bubmuorexa HOK
42 ' ’ i https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa
ca
[Tomyuenune u XuMHUYECKUE CBOMCTBA bubmiorexa LIOK
43 YICHI https://m.edso0.ru/ff0d67
OCHOBaHUH
ca
44 Kucnotsl: coctaB, knaccuduxarus, bu6mmoreka [JOK




HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee
2

[Tosydyenne u XMMHUYECKUE CBOMCTBA

bubmmoreka [{OK

45 https://m.edsoo.ru/ff0dfee
KHUCJIOT 2
Conu (cpennue): HOMEHKIIATypa, bubnuorexa [JOK

46 CrOCOOBI MONTyYEHHU s, XUMUYECKHE https://m.edsoo.ru/00ad94
CBOJiCTBa 74
[Tpaktuueckas padota Ne 6. Perenue
3KI::HepI/IMeHTaJ'IIlHBIX 3a/1a4 10 TeMe bubmmorexa LIOK

47 https://m.edsoo.ru/00ad9b
<<OCHOBHI)IGU KJIACChI HEOPTAaHUIECKUX e
COCTMHECHUI
I'enernueckas cBsi3b MEXAY KlaccaMu bubmorexa LIOK

48 . https://m.edsoo.ru/00ad9a
HEOPraHMYECKUX COETUHEHHIM 50

bu6moreka [IOK
49 O060061IeHre U cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9c
b2

KontponbHas padota Ne3 o teme bubnuorexa [JOK

50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9e
coequHeHun" la
[TepBbie MOTBITKH KIacCUpUKAITIN bubnunoreka [JOK

51 XUMHUUYECKHUX AieMeHTOB. [loHsiTHEe 0O https://m.edsoo.ru/00ad9f
TPYIINax CXOAHBIX SJIEMEHTOB fa
[Iepronnueckuii 3aKOH U bubnunoreka [JOK

52 [Iepuonnueckas cucTeMa XUMHYECKUX https://m.edsoo.ru/00adas
anemenToB /. 1. Menneneepa 2c

53 [Tepuonpl, rpyniibl, TOATPYIIIBI bubnunoreka [JOK




https://m.edsoo.ru/00ada5s
2c

Crtpoenue atomoB. CocTaB aTOMHBIX

bubmmoreka [{OK

54 https://m.edsoo.ru/00ada3
saep. M3oTonbl
42
CtpoeHnue AIeKTPOHHBIX 000JI0UeK bubnuorexa [JOK
55 aToMOB 3JieMeHTOB [lepuoanueckoit https://m.edsoo.ru/00ada6
cuctemsl JI. 1. MenneneeBa bc
XapakTeprucTUKa XUMHIECKOTO Butmorexa LOK
56 DJIEMEHTa 1O erf) TOJIOHEHIIO B https://m.edsoo.ru/00ada8
[Tepnoanueckoii cucreme [1. U. y
MenneneeBa o
3navenue [lepronuyueckoro 3akoHa st BuGmmorexa LIOK
57 DA3BHUTI HAykH H__HpauK Tuic. [, M. https://m.edsoo.ru/00ada9
MenneneeB — y4€HBIN, IEAAror U 6o
rpaKJIaHUH
DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuorexa [JOK
58 XUMHYECKHX AJIIEMEHTOB/ https://m.edsoo.ru/00adaa
Bcepoccuiickas mpoBepodHas paboTa b8
bu6mmoreka [JOK
59 HMoHHas xuMuyeckas CBI3b https://m.edsoo.ru/00adac
34
KoBaneHTHas nojisipHas XuMU4ecKas Bubmmorexa LIOK
60 https://m.edsoo.ru/00adaa
CBSI3b b8
KoBanenTHas HemoysipHas XMMUAYECKast bubmorexa HOK
61 https://m.edsoo.ru/00adaa

CBA3b

b9




bu6mmoreka [{OK
62 Crelenn OKUCIEHUS 1 https://m.edsoo.ru/00adae
28
OKXUCIUTEBHO-BOCCTAHOBATEIHHBIE bubmmorexa [TOK
63 et . 1 https://m.edsoo.ru/00adb0
peaxiuu
76
bubmmoreka [{OK
64 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
KonTponbras padorta Ne4 1o Teme Bubnuorexa LOK
HTPOJIbHAS Ta Ne4 o Tem
65 port P 1 https://m.edsoo.ru/00adb4
«CtpoeHue atToMa. XMMHYECKas CBA3b)» 26
bu6moreka [IOK
P 5 . 0000
66 CCPBHBIN YPOK © ill cHue H 1 https://m.edsoo.ru/00adb3
CHCTEMAaTH3alMs 3HAHUI e
. bu6moreka [IOK
67 PesepsHbiit ypox. 0606?1 cHue 1 1 https://m.edsoo.ru/00ad9c
CHCTEMAaTH3aLMs 3HAHUI
b2
bu6mmoreka [JOK
P i . 00600
68 C3CPBHBIM YPOK © EH cHue 1 1 https://m.edsoo.ru/ff0d61
CHCTEMAaTH3alMs 3HAHUI 6
OBILIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME




9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Jara
Ne undposbie
Tema ypoka Konrpoabubie | IlpakTHyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI A
pecypchl
[Teproanueckuii 3aK0OH.
H p bubmmoreka [{OK
eprouyecKasi CucTemMa
1 p 1 https://m.edsoo.ru/00adbS
XUMHUYeCcKnX deMeHToB J1. Y. 9
e
Memneneesa o
3aKOHOMEPHOCTHU B U3MEHEHUU bubmuorexa [JOK
2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 https://m.edsoo.ru/00adb6
MEPBBIX TPEX MEPHOJIOB b6
Kn o bu6moreka [IOK
accu(uKaIus 1 HOMEHKJIaTypa
3 P 1 https://m.edsoo.ru/00adb7
HEOPraHMYECKHUX BEIECTB o
B . bu6moreka [IOK
WJIbI XAMUYECKOU CBSI3U U THIIBI
4 g . 1 https://m.edsoo.ru/00adba
KPUCTAJUTMYECKUX PEIIETOK 6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
K o bubmuoreka [JOK
naccuUKaIUsI XUMUYSCKUX
6 . H 1 https://m.edsoo.ru/00adbc
peaKIyil o pa3IMYHBIM MpHU3HAKAM bo
IToHATHE O CKOPOCTU XUMHUYECKOMN bubnuoreka [IOK
7 peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/00adbe

TCTCPOTCHHBIX PCAKIIUAX

9a




ITonsaTre o XUMHUUECKOM paBHOBCECHUU.
@DaKTOpBI, BIUAIOIIHAE HA CKOPOCTh

bu6mmoreka [{OK

3aaaqd»

8 . https://m.edsoo.ru/00adc?2
XHUMHYECKON PEaKIMH U TIOJIOKEHUE 3¢
XHUMHYECKOTO PABHOBECHUS
OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC bubnrotexa LIOK
9 https://m.edsoo.ru/00adca
peakiumn
de
Teopust 3IEKTPOTUTUYECKOIN bubnuorexa [JOK
10 nucconuaru. CUabHBIC U cl1a0bie https://m.edsoo.ru/00adcd
BIEKTPOJIUTHI 68
bu6moreka [IOK
11 WNonnble ypaBHEHUS peakuuid https://m.edsoo.ru/00add4
48
XUMHYECKHE CBOMCTBA KUCIIOT U bu6mmoreka [IOK
12 OCHOBAHUH B CBETE MPEACTABICHUI https://m.edsoo.ru/00add5
00 2JIEKTPOJIMTUUECKON JUCCOIHAITIT d8
XuMHYECKHE CBOMCTBA COJICH B CBETE bu6mmoreka [IOK
13 MpeACTaBICHUI 00 https://m.edsoo.ru/00add8
ANEKTPOJUTUUECKON JUCCOIHAITIT b2
bu6mmoreka [JOK
14 [TonsiTue o ruapoIU3€E CoJieit https://m.edsoo.ru/00add9
d4
O00011IeHNE U CUCTEMATH3ALMS bubmmorexa [JOK
15 B https://m.edsoo.ru/00addd
3HAHHUH B
[IpakTuyeckas pabora Ne 1. bu6nuoreka [IOK
16 «Pemenune 3KCriepuMeHTaIbHbIX https://m.edsoo.ru/00addb

fa




KonTtponeHas padota Ne2 mo treme

bu6mmoreka [{OK

17 «ONEeKTPOJIUTUYECKAS IUCCOLHALIMSL. https://m.edsoo.ru/00adde
XUMUYECKUE PEaKIUU B PACTBOPAX» c0
OO61ast XxapakTepuCTHKA raJOTreHOB. bubnuorexa [JOK

18 XUMHYECKUE CBOMCTBA HA IIpUMEpE https://m.edsoo.ru/00addf
xJiopa e2
XnopoBojopoa. CoJisiHast KHCIIOTA, bubnuoreka [JOK

19 XUMUYECKHE CBOMCTBA, MOTyYCHHE, https://m.edsoo.ru/00adel
IpPUMEHEHHE 04
[IpakTnueckas pabota Ne 2 o Teme bubnuoreka [IOK

20 «[lony4yeHnue coJITHON KUCIIOTHI, https://m.edsoo.ru/00ade3
HU3y4YEHHE €€ CBOMCTBY» 48
Beruncnenus mo ypaBHeHHSIM bubnuoreka [IOK

21 XUMHUUYECKUX PEAKIUH, €CIIi OJUH U3 https://m.edsoo.ru/00ade4
peareHTOB JIaH B U30BITKE 88
OO11ast XapaKTepUCTUKA SIIEMEHTOB bubmmorexa LIOK

22 https://m.edsoo.ru/00ade6
VIA-rpynmsl

4a

AnnoTponHbie MOIU(MUKALIUN CEPBI.
Haxomr;eHHe ceprII I/I(beé COGI[I/IHGEII/Iﬁ bubmmorexa [TOK

23 N https://m.edsoo.ru/00ade6
B Mpupoje. XMMUYECKHE CBOWCTBA 4a
cepbl

bubnuoreka [JOK

24 Ceposozopon, crpoerue, . https://m.edsoo.ru/00ade8
(busznueckrue U XMMUYECKUE CBOMCTBA 0
Oxcuppl cepbl. CepHast KUCIIOTA, bu6nuoreka [IOK

25 (uznyuecKkrue U XuMUYECKHE CBOWCTBA, https://m.edsoo.ru/00adea

NPHUMCHCHUC

28




XHWMHUYECKUE PEAKLUH, JIEKALLNE B
OCHOBE IIPOMBIILIIEHHOTO CII0co0a
IIOJTy4EHUS] CEPHOU KUCIIOTHI.

bubmmoreka [{OK

26 https://m.edsoo.ru/00adec
XHUMHUYECKOE 3arpsi3HEHUE 3a
OKpYKarollen Cpelibl COCTMHEHUSIMU —
cephl
BEIMHCICHIE MACCOBOH 10 ona bubnuoreka [JOK

BIYUCIICHHE M BOH JIOJTH BBIX

27 A https://m.edsoo.ru/00adec
MIPOJTyKTa PEaKIIUN %2
OO0mas XxapaKTepUCTHKA SIICMEHTOB
VA P ASI:) R Bu6nmotexa LIOK

-TPYIIITHL. T, pacIipoOCTpPaHECHU

28 Py pashpoctp https://m.edsoo.ru/00adee
B Npupoje, puznueckue u 26
XUMHUYECKHE CBOMCTBA o
AMMuak, ero pusudeckue u bubmuorexa [JOK

29 XUMUYECKHE CBOWCTBA, OIYYEHUE U https://m.edsoo.ru/00adf0
MIPUMEHEHHE 04
[IpakTuueckast pabota Ne 3 o Teme bubmuorexa [JOK

30 «ITonyyenue aMmmMuaKa, U3y4eHHE €ro https://m.edsoo.ru/00adf1
CBOIICTBY 80
A S b ccKite bu6mmoreka [JOK

30THas KUCIOTA, e€ (pu3ndeckue u

31 v https://m.edsoo.ru/00adf3
XMUMHYECKHE CBOMCTBA 06
Hcnonb3oBaHue HUTPATOB U COJICH
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX bubnunoreka [JOK

32 ynoopenuit. Xumudeckoe https://m.edsoo.ru/00adfS
3arpsi3HEHUE OKPYKaIoIIeH cpebl 18
COEIMHEHUSIMU a30Ta

33 ®ocdop. Oxeun bochopa (V) u bubnunoreka [JOK




docdopHas kucinora, GU3NIECKHE U
XUMUYECKHUE CBOMCTBA, MOJIyYCHHE

https://m.edsoo.ru/00adf6
8a

Hcnons3oBanue pochaTo B
KayecTBE MUHEPAIbHBIX YA0OpEHUN.

bubmmoreka [{OK

34 J https://m.edsoo.ru/00adfc
3arpsi3HeHHEe IPUPOTHOM Ccpeibl 20
docharamu 20
Yraepon, pacipocTpaHEeHHE B bubnuoreka [JOK
35 npupoe, GU3NUecKue U XUMHUYECKHe https://m.edsoo.ru/00adfd
CBOMCTBA 9c
Oxkcubl yrneponva, ux pusnueckue u BuGmorexa LIOK
36 RUMITTICCITE CBOHCTBA. https://m.edsoo.ru/00adfe
DKOJIOTHYECKHE MPOOIIEMBI, be
CBsI3aHHBIE C OKcuaoM yrieposa (IV) T
bu6mmoreka [IOK
37 VYTroJibHAs KUCHOTA U €€ CONn https://m.edsoo.ru/00ae00
6c
[IpakTnueckas padota Ne 4 o Teme
"I_Il)onyquHe yrIJ)'IeKI/ICJ'IOFO rasa. Bubmiorexa LIOK
38 https://m.edsoo.ru/00ae02
KauecTtBenHnas peakuus Ha kKapOOHaT- e
HoH" _
[TepBoHauanbHBIC MOHATHS 00 bubnuorexa [JOK
39 OPraHUYECKHUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae05
COEIMHEHUSX yIiiepoia 4e
bubnuoreka [JOK
40 Kpemnuuii u ero coennHeHus https://m.edsoo.ru/00ae08
Oa
A1 IIpaktuyeckas pabora Ne 5. Pemenue bu6nuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC

https://m.edsoo.ru/00ae0b




«BaxHen1e HeMeTauIbl U UX
COEIUHEHUS)

2

KonTtposnsHas padota Ne3 mo Teme

bubmmoreka [{OK

42 «Baxueime HeMeTaubl U UX https://m.edsoo.ru/00ae0e
COCIMHCHMUSI 18
OO6mast XxapakTepUCTHKAa XUMUYECKUX
2JIEMEHTOB — METaJIOB.
Merannuueckas CBs3b U bubnrotexa LIOK
43 https://m.edsoo.ru/00ael10
MeTaJUTMYecKasi KpUCTaIMuecKast 3e
pemérka. Gu3n4yecKre CBOMCTBA -
METaJJIOB
XuMHYECKHEe CBOMCTBA METAJIJIOB. bu6moreka [IOK
44 DNEeKTPOXUMHUICCKUN PSIJT https://m.edsoo.ru/00ael 1
HaIpsHDKEHUH METaJLIOB 56
OO6mme cnocoObl MOTydeHUs
meTaiioB. CiutaBel. Beraucienus mo bu6moreka [IOK
45 YPaBHEHUSIM XUMUYECKUX PEAKIINH, https://m.edsoo.ru/00ael 1
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT 56
puMecH
bu6mmoreka [JOK
46 [TonsiTue 0 KOPPO3UK METAIIOB https://m.edsoo.ru/00ael2
78
bubmuoreka [JOK
47 Illenounblie METaAJIIbI https://m.edsoo.ru/00ae14
b2
bu6mmoreka [JOK
48 OKCHJBL H THAPOKCHABI HATPHS I https://m.edsoo.ru/00ae14

Kajausa

b2




Ilenouno3eMeabHbBIC METAJIbI —

bu6mmoreka [{OK

49 . . https://m.edsoo.ru/00ael5
KaJIBIIMI U MarHui
e8
bubmmoreka [{OK
50 Baxneiiime coeTuHEHNS KaJIbIUI https://m.edsoo.ru/00ael5
e8
51 O00011eHNe U CUCTEMATU3 AL
3HAaHUU
JKECTKOCTE BOIBI M CIIOCOOEI €8 bubmorexa [OK
52 . https://m.edsoo.ru/00ae18
yCTpaHCHUS
86
[IpakTnueckas padota Ne 6 o Teme bubnuoreka [JOK
53 "YKECTKOCTE BOJIBI U METOJEI €€ https://m.edsoo.ru/00aela
ycTpaHeHus" e8
bu6moreka [IOK
54 AnroMUHAI https://m.edsoo.ru/00aelc
64
AmMdoTepHbIe CBOMCTBA OKCHIA U bubmmorexa IOK
55 p a https://m.edsoo.ru/00aelc
TUAPOKCHIA
64
bubmuoreka [JOK
56 Kemeso https://m.edsoo.ru/00aeld
86
OKcuIbl, THAPOKCUIBI U COJIU KeJle3a bubmorexa [JOK
57 CHIBL, THAPOKCHA €0 enes https://m.edsoo.ru/00ae35
(I1) u xenesa (II)
eb
53 O000I11IeHNE U CUCTEMATH3ALIHS

3HAHUH




[Ipaktudeckas padora Ne 7. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4y 10 TCMC

bu6mmoreka [{OK

59 . https://m.edsoo.ru/00ae3d
«Baxxnennne MeTayIbl U UX 2
€
COCIUHEHU _
Berurcnenus o ypaBHEHUSM
XUMHUYECKUX PEAKLM, eCIIM OQUH U3
CaAreHTO ap P bubmmoreka [{OK
T€HTOB J1aH B U30BITKE WIH
60 p https://m.edsoo.ru/00ael7
COJICPKUT IPUMECH. BeraucieHus 50
MacCOBOM JIOJIU BBIX0J1a TIPOIYKTA T
peaxin
61 O00011IeHNE U CUCTEMATHU3ALIUS
3HaHUU
KonTtponbnas pabora Ne4 no teme
62 «BaskHene MeTauIbl ¥ UX
COEIUHEHUS
BellecTBa i MATEhHAT bu6moreka [IOK
1IECTBA U MaTEpHUaJIbl B
63 3 p https://m.edsoo.ru/00ae3f
MMOBCEIHEBHOM KU3HH YEI0BEKA 50
X . bu6mmoreka [JOK
HMHYECKOE 3arpsi3HEHU
64 = p https://m.edsoo.ru/00ae42
OKPYXKaIoIIeH cpeibl 70
p bubmuoreka [JOK
0JIb XUMHU B PELIEHUH
65 p https://m.edsoo.ru/00ae42
9KOJIOTUYECKHUX TIPOOIeM 70
P N 0606 bubnmuoreka [JOK
e3epBHEBIH ypok. O0001IIEHnE U
66 P P 111 https://m.edsoo.ru/00ae0d
CHCTEMATHU3aLUs 3HAHUH 0a
67 PesepBHriit ypok. O6001IeHE U bubnunoreka [JOK




CUCTEMAaTU3alus 3HaAaHUHI

https://m.edsoo.ru/00adb3

3c

68

PesepBubiit ypok. O60011eHIE 1
CHUCTEeMaTU3alus 3HAHUI

bubmmoreka [{OK
https://m.edsoo.ru/00ad9c
b2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
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