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HOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu [Oa€T MPEACTAaBICHHE O IENsAX, oOmiei cTpaTeruu OOydeHHS,
BOCIIMTAHUS W pa3BUTHs OOYyJAIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpHUPOBaHHUE TIO pa3zieiaM M TeMaM MPOTrpaMMBbI TI0 XMMHH, OTIPENENIeT KOJTUICCTBEHHbIE
M KAyeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH 00Y4aroIlerocst o 0OCBOCHUIO Y4eOHOTO COJIep>KaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIEHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPAICHUSX YHEPTUU U 00 SBOJIIOIMY BEUIECTB B TIPUPOJE, O MYTIX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXHOCTEH sl caMopa3BUTHs U (OPMHPOBAHHUSA
KYJIBTYpBI TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOW JKU3HHM, TaK U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO NMPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHO! I'PaMOTHOCTH O0OyJaroIuxcs;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE OOpa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4yeOHOTO MpeaMeTa, KOTOPbIM SBISETCS MEeJarorn4eckd aJanTUPOBAHHBIM OTPaKEHHEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMbI NEPBOHAYATIbHBIX MOHATUH XUMUHU, OCHOB HEOPraHUYECKOW XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHA O XMMHUYECKOM
SJIEMEHTE U BEILECTBE U CHCTEMBbI OHATHI O XMMUYECKON peaKIuH.



O0e 3TH CHCTCTPYKTYPHO OpPTraHM30BaHbl M0 MPUHIIMITY MOCIEJOBATEIBHOTO Pa3BUTHUS
3HAHUN HA OCHOBE TEOPETUUYECKUX MIPEICTABICHUM PA3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuoanueckoro 3akona /J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, Ppa3BUBAIOTCS IIOCIIEJOBATEIBHO OT OJHOTO YPOBHSA K JApYromy,
BBIMIOJTHAS (D)YHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHne MporpaMMbl MO XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHMUIO MPEACTABICHUSA O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3ajiada yueOHOro MpeiaMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNN K HAyYHBIM METOJ[aM MO3HaHUS MTPU U3YYEHUHU BEIECTB U XUMUYECKHUX PEaKlnii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydyeHUM XMMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYEHHE
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIUX HIPUOOPETEHUIO0 OOYYAIOIIMMHUCS OIbITA
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLCHMBATH SBJICHUS OKPYKAIOLIEr0 MHpa, UCIOJb3Yys 3HAHUSA U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, IMPUMEHATh MX IpPU pELIeHUH MpolieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHHe y 00Y4arOUINXCSl T'YMAaHUCTUYECKUX OTHOIIEHUH, MOHUMAaHUs [IEHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

—pa3BUTHE MOTUBAIMH K O0y4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYEOBEYECKHX IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OGmee YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO O6H_IGI‘O
oOpa3oBanus, coctaiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. leina u
BemiecTBa. Pu3nueckre CBOWCTBA BEUIECTB. ArperaTHoe coctosiHue BemlecTB. l[loHsatue o
METOJIaX MO3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (popmyna. BaneHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anumocCBsI3b KOJIMYECTBa, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo ¢popMysiaM XUMUUECKUX COSTMHEHUH.

dusndeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccupukanus XMMHUECKUX PEaKIIuil
(coenuHeHwMs, pa3yIoKEHUSs, 3aMeleHNs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOIeHN e (PU3NUeCKuX (TUTaBJICHUE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MIPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOH) SBICHHM, HaOIIOACHNE
U ONHUCaHME TPU3HAKOB TMPOTEKAHMSI XUMHUYECKMX peakuuil (pas3iokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszesieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BHINAPUBAHUE, TUCTHIUISALIMS,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAaHUE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — sieMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJga B Jjaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoga B mpupoae. O30H — auioTpomHas MoaubUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuH. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxokneHue Boxopoja B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B IpHUpOJE. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa U OYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyecKue U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kuciot. @U3NUYECKUe U XUMHYCCKUC
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB M OIHMCAHWE WX CBOMCTB, MOJY4YeHHE, COOMpaHWe, paclo3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, uccnenoBaHue OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C PA3IMYHON PacTBOPUMOCTBIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIEeN0OBaHHe OOpa3lOB HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, I[OJYyYeHHE HEpPAaCTBOPUMBIX OCHOBAHUIl, BBITECHEHHE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpaesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI FTIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
[Tepuonnueckont cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. 1. . MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHCJICHUS U BOCCTAaHOBJICHUSI. OKHUCIUTETN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEaKLUi (TOpEeHUE, PEaKIIUK PA3NIOKCHHS, COCTUHEHUS).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusmka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJI, HN30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuHEpalbl, TOPHBIE TOPOABI, TIOJE3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HU3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBAa OT THIA KPUCTAUIMYECKOM PEHmETKH W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKHUE YPABHEHUS.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUUYEeCKOM paBHOBecHH. @DakTOpbl, BIHUSIONIME HA CKOPOCTb
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKmuii ¢ UCIOJIb30BAaHHEM METO/a AIIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakiun moHHOro OOMeHa. YCIIOBHUS MPOTEKAHUs pEaKIUii MOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PAcTBOPOB BEIIECTB, MpOIlecca TUCCOLUALUU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJeJIeHHE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIMINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBogopond. ComsHas KHCIOTa, XHUMHUYECKHE CBOWCTBA, TIOJIyUYEHHUE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (uU3MuUecKue CBOMCTBAa IPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJOB. CepHas KUCIOTa, (pU3MUYECKHUE U XUMHUYECKHE CBOICTBa
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHas peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHM OKHUCICHUsA. A30T, pacupocTpaHeHuWe B Hpupojae, (Qu3MuUecKue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ IOJIydeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelbl COCTUHEHUSIMHU a30Ta (KUCIOTHBIS
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyudeHue. Vcmosip3oBanue (ocdaroB B KayecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, pu3nuecKue U XuMU4eckre cBoiicTBa. Ayncopouuns. KpyroBopor yriepoaa B mpupo/e.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTE3a IN100aJbHOrO TOTEIUIEHUs KJIMMaTa, MapHUKOBBIM 3¢ dekr. YronbHas kucioTa u eé
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COEIMHEHUSX Yriepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrasienus o6 okcuae kpemHus (I1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3MYecCKue U XUMHUYECKHE CBOMCTBA rajoreHOB M MX COCTUHEHHH (BO3MOMXHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3y4EHUE XUMUUYECKUX CBOMCTB pa30aBICHHON CEepHOMN
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POcOpPHBIX yA0OpeHuH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbl0 (BO3MOXKHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM NPOTHBOra3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCAUHEHUS.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTaminyeckas CBA3b M METAJUIMYECKas KpUCTAJIIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
UX PUMEHEHUE B OBITY M IPOMBIIILIEHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHus W Kaiablus. BaxkHelmne coeauHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aToMa, HaxoXJaeHue B mpupoje. Ousnueckue u XMMUUECKHE CBOMCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCUA KaJbIUsl U HATPUS C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, allOMUHUS, IMHKa, xkene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMUHMS U THJIPOKCUIA IMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 33/1a4 10
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTEe3,  Kilaccuukamusi,  NEepUOJUYHOCTh,  HAONIONEHHWE,  IKCIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
panIMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUHA 3apsil, MPOBOJHHUKH, IOJYINPOBOJIHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
eIMHUIIBI I3MEPEHUS], KOCMHUYECKOE IIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COJHIIE.

Bbuonorus: ¢otocunTes, npixanue, Omocdepa, dKOCHUCTEMa, MUHEpaJbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOTIaeMbI€, TOTUTNBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3ylIbTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIUTATEIILHOH JCSITEITLHOCTH B
COOTBETCTBMU C  TPAAUIIMOHHBIMU  POCCUUCKUMHU  COIIMOKYIBTYPHBIMH M  JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATBIMA B OOIIECTBE MPaBWJIAMA U HOPMaMH TOBEACHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CaAMOTIO3HAHUS, CAMOPA3BUTHS M COIMATTU3AINHN 00yIaTOIIIXCS.

JIM4HOCTHBIE PE3YNbTATHl OTPAKAIT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TIO3UTHUBHBIX IIEHHOCTHBIX OPHMEHTAlUA U PACHIUPEHHUE OIbITa JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1)naTpuoTHYeCKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHONICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UICTOPUYECKOMY U HAyYHOMY
HacJeAWi0, MOHWMAHUS 3HAYEHUS XUMUYECKOW HAyKd B JKU3HHU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJETh JTIOCTOBEPHOW WMH(OpMAaIMeld 0 MepeloBhIX JOCTHKEHHIX U OTKPBITHUSX
MHUPOBOW M OTEUYECTBEHHOW XMMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE
MUpa 1 oOLIeCTBa;

2)rpakIaHCKOr0 BOCTIMTAHUS:

MPEACTABICHUSI O COIMAIBHBIX HOpPMax W TpaBWIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE, KOMMYHHUKAaTUBHOM KOMITETEHTHOCTH B 0OIIECTBEHHO MOJIE3HOH,
y4eOHO-HCCIEA0BATEIbCKOM, TBOPYECKOM M APYTMX BHIAX JEATEILHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM ACATEIHHOCTH MPHU BBHITIOJTHEHUH YICOHBIX, TO3HABATEIBHBIX 33/1a4,
BBITIOJTHEHUH XHMHYECKHX OKCIIEPUMEHTOB, CO3JaHUU YYE€OHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOITIOHUMAHHUIO ¥ B3aWMOIIOMOIIM B TPOIIECCe ITOW yuyeOHOU AESITEIBHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEICHUE M IOCTYNKH CBOMX TOBAPHUILEH C TMO3WIMA HPABCTBEHHBIX M
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUIA MOCTYIIKOB;

3)IeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKHUE  MPEJCTABJICHUS O  BEHIECTBE M  XMMHYECKOM  peaKkiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIIOIIME OCHOBY A
MMOHUMAaHMsI  CYIIHOCTH HAay4YHOM KapTHHBI MHpa, MPEJACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUSI MPUPOJIbI, B3AUMOCBS3SAX YEIOBEKA C MPUPOJHOM CPEloid, O poJIU
XUMHUHM B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHBBI, HAIpaBJICHHbIE HA IOJYyYEHHWE HOBBIX 3HAHMM 1[0 XUMUH,
HEOOXOaUMBIC JUIsI OOBSICHEHHUS HAOMIOJAaeMbIX IIPOIIECCOB W SBJICHUH, ITO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOHN JUTEPATYpOH, MOCTYMHBIMU TEXHHUYECKUMH CPEICTBAMU
MH(POPMAIMOHHBIX TEXHOJIOTH;

HMHTEpeC K OOYYEHHI0 M TO3HAHHIO, JIOO03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUIO0, IPOEKTHON U HCCIEAOBATEIbCKON NEATENLHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJICHHOCTH U YPOBHS OOy4YEeHHUsI B AajbHEHIIEM;

4)¢opMupoBaHNs KYJbTYPbI 310POBbS:

OCO3HAaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3/I0pPOBBI 00pa3 >KW3HM, OCO3HAHHME TOCIEACTBUA M HENMPHUITHE BPETHBIX
MpUBBIUEK (YHOTPEONEHUSI aJIKOTOJsl, HAPKOTHKOB, KYypEHHUs), HEOOXOJUMOCTH COOIIOACHHUS



mpaBw 0€30MaCHOCTH MPH OOpaleHWH C XUMHYECKHMHU BEIIECTBAMU B OBITY U peallbHOU
KU3HU;

5)TpynoBoro BocnuTaHus:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAHWA TI0 XUMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYAITBHOW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTH aIallTUPOBATHCS B MPO(ECCHOHATIBHOM Cpe/Ie;

6)3K0/10rH4€eCcKOro BOCIIUTAHUSA:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble TPH W3YYCHUH XUMHH, ISl PEIICHHS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XHUMUH, IKOJOTHIECKOTO MBIIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMUMHUYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 00bEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIE, e TyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEOOpPa3oBBIBATh IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCH B KAayeCTBE MHCTPYMEHTa IMO3HAHHUSA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MpPOIecca, CAaMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMpPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HHOOPMALIUIO PA3INYHBIX BUOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU MOUCKE B 0TOOpe HHPOpMAIINU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOTO WCIIOIH30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3HPOBATH B Ipollecce Yy4eOHOW W WMCCIeNnoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJe Auasiora W (WIM) JOUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCHBMEHHBIX TEKCTax; JejaThb IPE3CHTALMI0 PE3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PELICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuyéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEAJIOKEHHBIM aITOPUTM JEHCTBUIM Mpu
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCIIOBUH 3a/JaHHUM.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOyJaromuMHUCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOOBI JeHCTBHH, cnenuduyeckue s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAs aTOMHAs M MOJIEKyJIsApHas wacca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKkIHii: peakiuy COSUHEHNs, PEAKIINH PA3JIOKEHUS, PEAKIIUN 3aMEIEeHUsI, PEaKIIHI
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY [UISI COCTaBJICHHS (OPMyNl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIacCy COEAMHEHHH 1o QopmynaM, BHJA XUMHYECKOW CBS3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucTeME, 3aKOHOB COXpPaHEHHs MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», manble U GoJblIMEe MEPUOAbI, COOTHOCHUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEHIECTB PA3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJEIMPOBAHNUE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHUI0 Ta3000pa3HBIX BEHICCTB (BOJOPOAA W KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C TIOMOIIbIO MHAUKATOPOB (JIakmMyc, peHodTanenH, METUIOPAHK U JPYTHE).

K koHIly oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMBbIE pPEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHasi, HMOHHAs, MeETaJuIMyeckas), KpUCTaJUIMUecKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIIOJIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHHS (OpMYyJ BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopmysiaaMm, BUJI XUMUYECKOW CBA3M (KOBaJEHTHAs, MOHHAs,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpbsiBath cMbica [lepuogunueckoro 3akona [[. 1. MenzaeneeBa u AeMOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTh 0003Hau€HUs, KOTOpble HUMEIOTCI B TMEPUOJUUYECKOW Tabmume, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHAT OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOICTB 3JEMEHTOB M HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUUCIIATH OTHOCUTENBFHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
o0OpyJIOBaHMEM, a TaKKe IpaBHia OOpaIIeHHs C BEHIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KaUECTBEHHBIN COCTaB Pa3lIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON AESITEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
AKCIIEPUMEHT (peabHbIi U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

N KoumnuecrBoyacos DJIeKTPOHHbIE
; HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bcer | Kontpoabnbiepabor | IlpakTudeckuepador
TEMIIPOrPaMMbI odpa3oBaTejbHBIEpECYP
n 0 bl Bl CBI
Paszgea 1.1lepBoHavyanbHbIeXUMHYECKHETIOH S TUS
XuMmus — BaxkHasi 00J1acTh bubnuorexa [JOK
1.1 €CTECTBO3HAHUS U MPAKTHYECKOI 5 2 https://m.edsoo.ru/7f4183
EATENHFHOCTH YeJI0BEKA 7c
bu6moreka [IOK
1.2 BerrectBa u XMHUYeCKHUEPEAKIINN 15 1 https://m.edsoo.ru/7f4183
ic
Hroronopazneny 20
Pa3znen 2.BaxHeiilme npeacTaBUTe/ I HEOPraHNYeCKNX BellecTB
bu6mmoreka [IOK
2.1 Bosayx. Kuciopoa. ITonstie 06 okcuaax 6 https://m.edsoo.ru/7f4183
7c
bu6mmoreka [JOK
2.2 Bogopoa.IloHstie 0 KUCIOTaX U COMSIX 8 1 https://m.edsoo.ru/7f4183
ic
bubmuoreka [JOK
2.3 Bopa. PactBopsl. [ToHsTHE 00 OCHOBaHUAX 5 1 1 https://m.edsoo.ru/7f4183
7c
OCHOBHBIEKIIACCHIHEOPTAaHINUECKUXCOCIHE bubmorexa LIOK
2.4 . 11 1 1 https://m.edsoo.ru/7f4183
HHI 7c



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

Hroronopazneny 30

Paznen 3.Ilepuoanyeckuii 3akon u [lepuoanueckasi cucrema xumnueckux 31eMeHToB . . MennesieeBa. CTpoeHueaTomMoB.

XHUMHYECKASACBA3D. OKI/ICJ'II/ITe.]'lI)HO-BOCCTaHOBHTe.]ILHbIepeaKIII/II/I

[Iepnoanueckuit 3akoH u [lepnoanueckas
3.1 cucTeMa XUMUYeCKuX 35eMeHToB [, U. 7
Memnnene-eBa. CTpoeHneaToMa

bubmmoreka [{OK
https://m.edsoo0.ru/7f4183
7c

3. Xumunyeckast cBA3b. OKHUCIUTEIBHO- 8

BOCCTAHOBHUTCJIbHBIC PCAKITNN

bubmmoreka [{OK
https://m.edso0.ru/7f4183
7c

bu6moreka [IOK

Htoromnopazaeny 15 https://m.edsoo.ru/7f4183
ic
bu6moreka [IOK
PesepBHOEBpEeMs 3 https://m.edsoo.ru/7f4183

ic

OBIIEE KOJIJMYECTBO YACOB I1O

I[TPOTPAMME 08



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

9 KJIACC

N KonuyecrBouacos DJIEeKTPOHHbIE
; HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckuepado
TeMIPOrPaMMblI o0pa3oBaTe/bHbIEpeCyp
1 o ThbI TBI
Chl
Pa3nes 1.BemecTBo U XMMHUYecKHe peaKkHuu
[ToBTOpEHue u yriyoienne 3HaHUN Brbmiorexa LIOK
11 P Ty 5 1 https://m.edsoo.ru/7f41a6
OCHOBHBIX pa3/IesoB Kypca 8 kjacca 36
OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKHXPEa bubmmorexa LIOK
1.2 N P P 4 https://m.edsoo.ru/7f41a6
KITHA
36
DNEeKTPOIUTHYECKAs TUCCOLUAIUS bubmmorexa LIOK
13 P AHCCORTAMI 8 1 1 https://m.edsoo.ru/7f41a6
XUMUYECKUE PEeaKlIUU B pacTBOpax 36
Hroronopazneny 17
Paznen 2.HemeTasIbl M UX cOeANHEHUS
OO01as XxapaKTepUCTUKA XUMUYECKHX Bubmiorexa LIOK
2.1 B Partep 4 1 https://m.edsoo.ru/7f41a6
anemeHToB VIIA-rpynmsl. ["agorenst 36
OO01as XxapakTepUCTUKa XUMUYECKHX bubnunoreka [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u 6 https://m.edsoo.ru/7f41a6
eécoeIMHEHNA 36
OO11ast XapakTepUCTUKAa XMMUYECKUX bubnuoreka [IOK
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a6
COCIMHEHUS 36
24 OO11ast XxapakTepUCTUKAa XMMUYECKUX 8 1 2 bubnuorexa [IOK



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

aneMeHToB |VA-rpynnsl. Yraepoa u

KPEMHHUM U UX COCTUHEHUS

https://m.edsoo.ru/7f41a6
36

Hroromnopaznemy 25
Paznen 3.MeTa/iibl U UX COETMHEHUST
bu6mmoreka [{OK
3.1 OO0mrecBoiicTBAMETAIIIIOB 4 https://m.edsoo.ru/7f41a6
36
bubmmoreka [{OK
3.2 Baxkueliiye MeTauuibl U X COEIUHEHUS 16 https://m.edsoo.ru/7f41a6
36
Hroromnopaszneny 20
Pa3znen 4. Xumus 1 okpy:Kaomas cpeiaa
bu6mmoreka [IOK
4.1 BerectBa u MaTepuabl B )KU3HH YEIOBEKA 3 https://m.edsoo.ru/7f41a6
36
Hroronopazneny 3
bu6mmoreka [JOK
PesepBHOEBpEeMs 3 https://m.edsoo.ru/7f41a6
36
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

Ne KoanuyecTBouacon

n | Temaypoka Be O — 1 — JMarau3zy DJieKTpoHHBbIeNHPOBLIEOOPA30B
YeHHust aTeJIbHBIEPeCYPChI

/ ero = epaboThI epaboThI

|

1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKU3HHU YeloBeKa. Tea u BemecTsa https://m.edsoo.ru/ff0d210c

9 Ilonarue o MeTo1ax MO3HAHUS B 1 bu6moreka [IOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[IpaxTrueckas padora Ne 1

3 «IIpaBmiia paboTHl B 1abOpaTOpUU 1 1 1 bubnuorexa [JOK
npuéMBbI O0pAIICHHS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM))

4 YycTele BeecTBa 1 CMECH. 1 bu6moreka [IOK
CriocoObI pa3aencHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2

5 «I?ameneHHe cﬁeceﬁ (Ha mpumepe 1 1 bubmmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»

6 ATOMBI 1 MOJIEKYJIbI 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cIOKHBIEBELIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6c

9 3aK0OH NOCTOSHCTBA COCTaBa 1 bu6mmoreka [JOK



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

BeIIecTB. XuMHuuecKkas hopmyIa.
BajneHTHOCTHEaTOMOBXUMUYCCKUXIIIE

https://m.edsoo.ru/ff0d2eae

MEHTOB
10 | ATOMHO-MOJEKYISIPHOCYYCHHE brbmmorexa OK
https://m.edsoo.ru/ff0d2d50
OTtHOocCHuTENBHAS AaTOMHAs Macca.
11 OTtHocuTenbHAasE MOJIEKYIsIpHAs brbmiorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COCIMHECHUUN https://m.edso0.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bu6moreka [IOK
MomnsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMHYECKast peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUA NPOTEKaHUS bubnuorexa [JOK
XUMHUYECKHX PEaKIHii https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bu6moreka [IOK
XUMHYECKUE YPABHCHHS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIllECTBA 110 ypaBHeHI/IHI\/; bubmmorexa LIOK
. https://m.edsoo.ru/ffod5708
XUMHUYECKUX PEAKIUi
Knaccudukanus XuMmuaeckux
18 peaxum‘? (CO?I[I/IHCHI/I}I Pa3IIOKCHHS bubmuorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 | »sHIUKIONEIUCT. 06063';61{146 u bubmmorexa LIOK
N https://m.edsoo.ru/ff0d40c4
cUCTeMaTHU3alisI3HaHUu I
20 | KonrtpoasHasa pabora Nel o teme bubnuorexa [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BerecTBa U XUMUYECKUE PEAKLIUM)

https://m.edsoo.ru/ff0d4290

Bo3agyx — cmech razos. Cocras

21 | Bo3myxa. Kuciopom — ameMeHT u bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusnuecKrue 1 XUMHUYCCKHE

29 CBOMCTBA KUCJIOPOJia (peaKkiuu bubnuorexa [JOK
OKHCIICHHSI, TOPEHHE). https://m.edsoo.ru/ff0d4614
[TorsTHEOOOKCHTaX
CriocoOFbl MoTyYeHHs KHCIOpoJa B

23 | maboparopuu ZIIIHPOMBIHIHCHPHOHCTI/I. brbmiorexa LIOK

https://m.edsoo.ru/ff0d497a
[Tpumenennexkuciopoaa
TennoBoii 3¢ ekt xumMuueckoin

94 | PEAKLHH, NOHATHE O bubnuoreka [JOK
TEPMOXUMHUYECKOM YPaBHCHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUYECKHUX PEAKITHIX
TommuBo (HedTh, yroiab U METaH).

25 3arpﬂ3He1§Heq1;osnyy§<a CIocoObI lro Bubnuorexa LIOK

’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTuueckas padora Ne 3 1o Teme
26 «IEI)OJ'Iy‘ieHI/IC u I:‘061/IpaHI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €T0 CBOHUCTBY»

97 Bomopoa — snemeHT u ipoctoe bu6mmoreka [JOK
BeniectBo. HaxoxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
du3nYecKUe U XUMUYCCKUE

28 CBOMCTBA BOJIOPOJA. bubmorexa HOK

https://m.edsoo.ru/ff0d4dd0
[IpumenenneBogopoaa
bu6mmoreka [JOK
29 [lousaTue o KuCIOTaxX U COIISIX

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Cnoco0bl nosTy4eHus BOAOPOa B

bubmuoreka [IOK

30 nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTueckas pabora Ne 4 1o Teme
31 «l?lonyquHe u EO6I/IpaHI/Ie BOJIOpOJIA bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOUCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexka [JOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0n€Ma, KOJIMYECTBA
33 | BemiecTBa raza 1o €ro H3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEMIECTBA TN 00BEMY
Boraucienus 00EMOB Ta30oB 110
34 YpaBHEHHUIO PEAKIINKU Ha OCHOBE bubmmorexa LOK
, . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUH Ta30B
35 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
CBOMCTBA BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [loHsarue 00 bu6moreka [IOK
HHIAKATOpaXx https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuTers.
37 Hacrpinenasie 1 HeHACBIIIIEHHBIE bu6mmoreka [JOK
pacTtBOopbl. MaccoBasi 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas padbora Ne 5 mo teme
38 «IIpurotoBieHne pacTBOPOB C bubnunoreka [JOK
OIpeIeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KonTtponpHast padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[Tosmydyenune u XuMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX B butmmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHuUsI: COCTaB, bubnuotexa [JOK
KIaccu(uKaIys, HOMCHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XUMHYECKHE CBOMCTBA bubnuorexa [JOK
OCHOBaAHHM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMHYECKHE CBOMCTBA bubnuoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpemHne): HOMEHKIaTypa
46 cnocof(iblz nl:)nyq)eHm XI/IMI/I‘IZEKI,/IC Bubnuorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTruueckast padota Ne 6.
47 Pemenue skcnepuMeHTaNbHBIX 3a7a4 bu6moreka [IOK
110 TeMe « OCHOBHEBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCIMHCHHIN
['eneTndeckas CBs3b MEXK
48 KJIaccaMu HCOpFaHI/I‘IeCKI/II;y Bubmuorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCIUHCHMI
49 O06006111eHNE U bu6mmoreka [JOK
CHCTEMATU3ALUA3HAHU N https://m.edso0.ru/00ad9ch?2
KonTpoinbHas padota Ne3 1o Teme
50 "OCH(I:))BHLIC Knl:;ccm HEOPraHUYECKUX bubnnorexa HOK
o https://m.edsoo.ru/00ad9ela
COCTMHCHU I
51 | IlepBble MOMBITKH KJIACCU(PUKALUU bubnuorexa [IOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

XUMHUYECKUX 3JIEMEHTOB. IIoHsATHE O
rpymmnax CXOoAHbIX 3JICMCHTOB

https://m.edso0.ru/00ad9ffa

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [IOK

52 XUMUYecKux 3aementoB J1. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [TepwoIb1, TPYIIITEI, TOATPYIIITHI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuotexa [JOK
saep. 3otombt https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 060H0‘I6Ku BuGmorexa LIOK
55 | aromoB snemeHTOB [leproanueckoit
https://m.edsoo.ru/00adagbc
cuctemsl /1. 1. MennaeneeBa
XapaKkTepucTuKa XUMUYECKOTO
56 3JIEMEHTA M0 €ro MOJIO0KCHUIO B bu6moreka [IOK
IMepuoanyeckoii cucreme 1. W. https://m.edsoo.ru/00ada824
Meuneneena
3nauenue [lepuoamyeckoro 3akoHa
57 JUISl pa3BUTUS HAYKU U MPAKTUKH. [l bubmuoreka [JOK
. MenpesneeB — y4€HBIi, IeAaror u https://m.edsoo.ru/00ada96e
rpaxIaHuH
58 DNEeKTPOOTPULIATEILHOCTHATOMOBXHU bubnuoreka [JOK
MHUYECKHUXIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHHassXxuMHuuecKasCBs3b bubmuorexa IOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHas XuMudeckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 | KoBaneHTHas HenojspHas bubnuorexa [IOK



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

XUMHNYCCKas1 CBA3b

https://m.edso0.ru/00adaab9

62 CTeneHbOKUCICHHS 1 bubamorexa HOK
https://m.edsoo.ru/00adae28
63 OkuCIUTENHHO- 1 bubnuorexa [JOK
BOCCTaHOBHTEJIbHBICPEAKIINT https://m.edsoo.ru/00adb076
bubmmoreka [{OK
64 OKHCIIATETN U BOCCTAHOBUTENH 1 https:// m.edsci.ru/OOadbO?G
g | o e b
X HMIECKAACESEy https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [JOK
cUCTEMAaTH3aIUs 3SHAHWHA https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [IOK
cHCTEeMaTH3aIHsl 3HaHU https://m.edsoo.ru/00ad9ch2
68 PeseprubIit ypok. O6001eHNE 1 1 bubnuorexa [JOK
CHCTEMAaTH3AIs 3HAHHUIMA https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne KoanuyecTBouacon
Be Jarau3 D1eKTPOHHbIENU(PPOBBIEOOPA30
n | Temaypoka Kourpouabsusl | IIpakTnuyeck y P p P
er YeHHus BaTeJIbHbIEpPeCypPChI
/ epadoThI nepadoThI
I 0
Ilepuoanueckuii 3akoH. Ileproanyeckas
1 c f eMa ec a71e E (il AN 1 Bubmrorexa LIOK
HCTEeMa XUMUYECKUX 351eMeHToB /1. 1.
https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B HU3MECHEHUH CBOMCTB
, > P o " . Bu6miorexa [TOK
XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
PBLX TP https://m.eds00.ru/00adb6b6
TIEPHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XuMH4yeCcKoi CBS3U U THUIIEI 1 bu6moreka [IOK
KPUCTAJNTHIECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbras padorta Nel o teme
5 «IToBTOpEHUE U yriyONeHne 3HaHUI 1 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay
5 Knaccudukanus XuMuueckux peakiuii 1 bu6mmoreka [JOK
110 Pa3JInYHBIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOM
7 a P 1 bubmuoreka [JOK
eakuu. [IoHSITHE O TOMOTCHHBIX U
peart https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEeaKIHUIX
[ToHATHE O XUMHYECKOM PaBHOBECHH.
3 o P 1 bubmuoreka [JOK
aKTOPBI, BIUSIOIINE HA CKOPOCTh
p N H p https://m.edso0.ru/00adc28c
XMUMHUYECKOHN peakiny U TOJI0KEHUE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XHUMHUYCCKOTO paBHOBCCHUS

9 OKucIuTeIbHO- bu6mmoreka [{OK
BOCCTaHOBHTEJIbHBICPEAKIINT https://m.edsoo.ru/00adcade
T N
10 | mtccoman, Crmsise w cratie BuGunotexa LIOK
A LY. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMounrleypaBHeHusIpeakui bubmmorexa [JOK
yp peaxit https://m.edsoo.ru/00add448
12 | sonomamatt» caore mponeramen 06 BuGnotexa LIOK
JPeA https://m.edso0.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAIIITT
X < o
13 | mporcranmei o6 anexTpomITIICCKOM BuGnorera LIOK
pes P https://m.edsoo.ru/00add8b2
IACCOLMAIN
14 [TousiTre 0 TUAPOIU3ECOTIEN bubmorexa OK
P https://m.edsoo.ru/00add9d4
bu6moreka [IOK
15 006006 I
0o0lIeHNE U CUCTEMATU3 A3 HAHNI https://m.eds0o.ru/00addd12
[IpakTuueckas padota Ne 1. «Pemenne bubnuoreka [JOK
16
OKCIIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
K 6ota Ne2
17 «;)JII{:E: H;J?::Hpqaecizi I/IC(r:I(()) TI/Ie;VI eI/I}I bubmmorexa [JOK
p A HHAHHA: https://m.edsoo.ru/00addecO
XHUMHUYECKUEPEAKIIUN B pPaCTBOPaX»
06 .
18 | Xinrecostte caoficrnn ra nprmscpe BuGmnotexa LIOK
pHMep https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposonopoa. CossiHast KMCIIOTA, bubnuoreka [IOK

XUMHWYCCKHEC CBOI>'ICTB3., MOJIY4YCHHUC,

https://m.edsoo.ru/00adel104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

IIPUMEHEHHE

[Ipaktuyeckas padora Ne 2 o teme

20 | «llomy4eHHe COJITHON KHUCIOTHI Bubmrotexa LIOK
N ’ https://m.edso0.ru/00ade348
n3y4yeHue e€ CBOMUCTB»
BrrunciieHus mo ypaBHCHHUSIM
21 XAMHYECKUX peazﬁnﬁ €CJIN OJINH U3 bubmmorexa [JOK
’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast XxapaKTepUCTHKA DJIEMEHTOB bubnuoteka [JOK
VIA-rpyrmis https://m.edsoo.ru/00ade64a
AnnmorponHbie MOIU(MUKAIINN CEPBI.
23 HaxomljleHHe CeijII I/I(beé C:C}II/IHeII)-II/Iﬁ B Bubnuorexa LIOK
- https://m.edsoo.ru/00ade64a
npupoJie. XMMUYECKUECBONCTBACEPHI
24 CepoBonopo, cTpoeHue, pu3ndeckue u bubnuorexa [JOK
XAUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIOTA
25 (bmnjecxnz u xmfnqecme CBOI;ICTBa bubamorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKIUH, JISKAIINEC B
OCHOBE MPOMBIIIJICHHOTO Crioco0a
26 HOJ‘Iy‘ieHI/II)}I CEpPHOM KUCIIOTHI. Bubmmorexa LIOK
. https://m.edsoo.ru/00adec8a
XuMHYecKoe3arps3HeHUEOKPYKaIOIIEHC
peaBICOCTUHEHUSIMUCEPHI
97 Brruncienune MaccoBo 10U BEIXOJA bu6mmoreka [JOK
MPOJIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO1as xapakTepucTuka IeMeHToB VA-
og | TPYHIBL A30T, pacipocTpaHeHue B bubnuoreka [IOK

npupoe, GU3NIEcKue U XUMUIECKHE
CBOMCTBA

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

AmMHaK, ero (pu3n4eckue 1 XUMHIECKHUEe

bubnuoreka [IOK

29 CBOWCTBA, MMOJIyYCHHUE U IIPUMCHECHUE https://m.edsoo.ru/00adf004
[TpakTuaeckas padora Ne 3 mo Teme

30 <<1?IOJIYIIGHI/I€ aNII)MI/IaKa U3y4CHHE €TO Brbmiorexa LIOK

5 ’ https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ pusnueckue u bubnuorexa [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHre HUTPATOB U COJICH

“ 31;1424(;);121{1 EI .KaquTBe MUHEPATBLHBIX BuGmiorexa LIOK

. https://m.edsoo.ru/00adf518
XUMHYeCcKoe3arps3HeHNECOKPYKAIOIIEHC
PEIBICOCTUHEHUIMHUA30TA
®docop. Okeup dpochopa u
33 (bocg)o;)Haﬂ ann(cl))Ta q)q)pl::«m(q\e?cme u Bubnuorexa LIOK

. https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanne GocdaToB B KauecTBE

34 MHHEPAJIbHBIX YI00pECHHI. bubnuorexa [JOK
3arps3HeHHENpUPOAHOCpeabIhochaTam https://m.edsoo.ru/00adfc20
u

35 VYraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuoreka [{OK
bu3nUecKrue ¥ XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusmdeckue u
XUMHUUYECKUE CBOMCTBA. DKOJOTUUYECKUE bubnuoreka [{OK

36
pO0OJIEMBI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yraepona (1V)

37 | VYronbHas KHCIOTa U €€ COH bubmmorexa LIOK

https://m.edsoo.ru/00ae006¢c

38 | Ilpaxtuueckas padota Ne 4 mo Teme bubmuoreka [JOK



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

"[lonydeHune yriekucioro rasa.

KauecTBeHHas peakuus Ha kKapOOHaT-

noH"

https://m.edso0.ru/00ae027e

[lepBoHauanbHBIC TOHATHSA 00

bu6mmoreka [{OK

39 | OpraMECKIX BOILECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHEHUSIX Yriepoia

40 | KpemHUIT 1 erocoeMHEHMS brbmiorexa LIOK

https://m.edsoo.ru/00ae080a
[IpaxTueckas padota Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 33/1a4 11O TEME bubnuorexa [JOK
41 .
«Baxxueime HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUSDY
KonTponbras padora Ne3 o Teme
42 «Baxg{eﬁmne I:ICMeTaJ'IJ'ILI U UX Bubnuorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTUHCHUSDY
OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX
3JICMEHTOB — METaJIJIOB.
43 | Meraunueckas CBs3b U METaJNIMYECKast Bubmmorexa LIOK
) https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas peméTka.
DOHU3NYECKUECBONCTBAMETAIIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 | DnekTpOXUMHUYECKHU psijl HAPSHKEHUMA bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
METAaJJIOB
O61ue crnocoObl MOTYYeHUS] METAJLIOB.

45 Crnasel. BeruncneHus no ypaBHEHUAM bubnuoreka [IOK
XUMUYECKUX PEaKIHi, €CJIN OJTUH U3 https://m.edsoo0.ru/00ael1156
peareHTOB COJIEPKUT NPUMECH

46 | IloHsTHE O KOPPO3UHUMETAIIOB bubnuoreka [IOK



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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https://m.edso0.ru/00ae1278

47 | IlenouHbleMeTaIbI bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubmmorexa [JOK
https://m.edsoo.ru/00ae14b2
49 [IenouHoO3eMeNnbHBIC METAIIIBI — bubmmoreka [IOK
KaJIbIUI 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxueimuecoe IMHEHUKAIBITNS bubmmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATH3ALUI3HAHU I
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEeHUS https://m.edsoo.ru/00ae1886
S buorera LIOK
yerpasers” https://m.edsoo.ru/00aelae8
. Bbubanorexa ILIOK
°4 | AmoMuHuR https://m.edscﬂ).ru/Oan1c64
55 AMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
o6 | Keeso https://m.edscﬁ).ru/Oan1d86
57 Oxcupl, THAPOKCUABI 1 couiu xkene3a (1) bu6mmoreka [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATH3AUI3HAHUI
IIpakTtuyeckas padora Ne 7. Pemenue
gg | OKCTEPUMEHTANLHBIX 32/1a1 110 TeMe bubnuoreka [JOK

«BaxHelIe MeTajuIbl 1 X
COEIMHEHUS

https://m.edsoo.ru/00ae3de8
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Beruncienus o ypaBHeHUIM
XUMUYECKUX PEAKIUH, €CIIU OJIUH U3

60 peareHTOB JaH B U30BITKE WIIH COACPIKUT 1 bubnuorexa [JOK
PUMECH. https://m.edsoo.ru/00ae1750
BrrunciieHusMaccoBONI0IMBBIX0AAPOT
YKTapeaKIuu

61 | OOoOuIeHHe U CUCTeMAaTH3AUSI3HAHHIA 1
KonTponsnas pabora Ne4 o teme

62 | «BaxHelre MeTaIbI U UX 1
COCITMHEHUSD)

63 BemectBa u maTepuainbl B HOBCEAHEBHOMN 1 bubnuoreka [JOK
YKU3HH YeIOBEKa https://m.edsoo.ru/00ae3f50

64 XuMHYecKoe3arps3HeHNEOKpYKatoleinc 1 bubnuoreka [JOK
pesl https://m.edsoo.ru/00ae4270

65 PoJib XuMuu B perieHrnn 3KOJIOTrHYECKUX 1 bubnuorexa [JOK
npooseM https://m.edsoo.ru/00ae4270

66 PeseprubIit ypok. O6001eHNE 1 1 bubnuorexa [JOK
CHCTEeMaTH3aIMsl 3HAHUI https://m.edsoo.ru/00ae0d0a

67 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
CHCTeMaTH3aIKsl 3HAHUI https://m.edsoo.ru/00adb33c

68 PesepBusiit ypok. O600m1IeHE U 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

Xumus. 8 knacc: yue0. g odnieoopazoBarenbHbix yupexaenuii / O.C. ['abpuensa. - 3-¢

u31., crpeotutl. - M.: JIpoda, 2022. - 286 c.

Xumus. 9 knacc: yue0. s obmieoopazoBarenbHbIX yupexaenuit / O.C. 'abpuensH. - 3-¢

u31., ctpeoturl. - M.: JIpoda, 2022. - 288 c.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
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NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» U CaluT UIs yIuTens «5 uay Ha ypoK XUMHK»
http://him.1september.ru Eaunas xomtekuus L{OP: TIpenmeTHas kosuieKius « XuMEsD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumusi. Komnekius Poccuiickoro o0mieo0pa3zoBaTeabsHOTO opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk0depoBoit

http://wwwalhimik.ru Beepoccuiickast olumuaia mKoJIbHUKOB 10 XUMUH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH yIeOHHUK

http://wwwhemi.nsu.ru OTKpBITBIH KOJISHK: XUMHUS



