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IHHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o XMMHU Ha YpOBHE OCHOBHOTO 00IIEr0 00pa3oBaHUsl COCTABICHA HA OCHOBE
TpeOOBaHMN K pe3ylbTaTaM OCBOEHHMS OCHOBHOH 00pa30BaTeNbHONM MPOTrpaMMbl OCHOBHOTO
oOmero oOpa3zoBanus, npenacraBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueil mporpaMMbl BOCIIMTaHUS M C YU4ETOM KOHIIETILIHMHU MPENoIaBaHus y4eOHOro mpeaMeTa
«Xumus» B 00pa3oBaTesbHBIX opranu3anusax Poccuiickoit denepanun.

[Iporpamma mo XumMuM [a€T TpeACTaBICHHE O IeNsAX, oOmel crpareruu OOy4deHHS,
BOCIIMTAHUS W pa3BUTHS OOy4aromMXCs CpPEACTBAMU YUEOHOTO IpenMeTa, YCTaHABIMBAET
o0s13aTeNIbHOE TPEAMETHOE COJIepKaHKe, MPEAyCMaTPUBAET PACIpEICICHUE ero Mo KjiaccaMm H
CTPYKTYPUPOBAHUE 110 pa3zejaaM U TeMaM IIPOrpaMMBbl [0 XUMHUH, OIIPEAEIIACT KOJIMYECTBCHHBIC
U KayeCTBEHHBIC XapaKTEPUCTUKU COIECPKAHMS, PEKOMEHIYEMYIO II0CIEIOBATEIbHOCTD
M3YyUYCHHS] XUMHUH C YIETOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOTUKU y4eOHOTO
npoliecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaromuxcs, OnpeaessieT BO3MOKHOCTH peaMeTa JUis
peanu3anuy TpeOOBaHUI K pe3ylbTaTaM OCBOEHUSI OCHOBHOM 00pa30oBaTeNbHON MPOrpaMMBbl Ha
YpOBHE OCHOBHOTO 001IIET0 00pa3oBaHMs, a TAKKE TPEOOBAaHU K pe3ynbTaTaM 00yueHUs] XUMHUH
Ha YypPOBHE IeJed W3y4YeHUs TMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
JEATeTbHOCTH 00y4aroIerocs o OCBOCHUIO Y4eOHOTO COAEPIKaHUSL.

3HaHUE XUMUH CITY)KHUT OCHOBOM sl (JOPMHUPOBAHUSI MUPOBO33PEHUS 00YJaIOLIETOCs, €r0
NPEJCTAaBICHUN O MaTEPUATBHOM €JMHCTBE MHpPa, BXKHYIO POJIb UTPAIOT (popMUpyeMble XUMHEH
NPEJCTaBICHNUS O B3aUMOIPEBPAILICHUAX YHEPTUU U 00 SBOJIIOIMU BEUIECTB B MPUPOJE, O MYTIX
pemieHust TIO00aNBHBIX TMPOOIEM YCTOHYMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOW,
SHEPTeTUYECKOH, MUILEBOM U IKOJOTHYECKON O€30MacHOCTH, MPOOIEeM 3/IpaBOOXPAaHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3allid BO3MOXHOCTEM s caMoOpa3BUTHS W (OPMHUPOBAHUS
KYJIBTYPBI IMYHOCTH, €€ 0011ei 1 HYHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ((OPMUPOBAHHE MBIIIJICHUSI H TBOPUECKUX CIIOCOOHOCTEH o0ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOH  Y4eOHOW  JesTeIbHOCTH,  AKCIEPUMEHTANbHBIX U
UCCIICIOBATENIbCKUX YMEHHUH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOW JKU3HM, TaKk U B
npodeccuoHANBEHOM IS TENBHOCTH;

3HAaKOMHUT €O CIEUU(PUKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIs1/1a HA €JMHCTBO MPUPOIBI M YEIIOBEKa, SABISETCS OTBETCTBEHHBIM 3TAallOM B (JOPMUPOBAHUH
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YUYaIOLINXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM
3HAaHUSM, K TPHPOJIE, K YEIOBEKY, BHOCHUT CBOM BKJAJ B O3KOJOTMYECKOoe OOpa3oBaHUE
oOyJaromuxcs.

JlaHHbIE HaIpaBlieHUs B OOYyYEHHH XMMHUU O0ECHEUMBAIOTCS CHEUU(UKON coIeprKaHus
y4eOHOTO TMpeaMeTa, KOTOPbI SBISETCS NeNarorMyeckd aJanTHPOBAHHBIM OTPAKEHUEM
0a30B0il HAyKN XMMHUU Ha OTPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO OOIEro 0Opa3oBaHMs OPHEHTHPOBAH HA OCBOCHHE
00y4aromuMHUCs CUCTEMBI IEPBOHAYATIBHBIX HOHATHH XMMHUH, OCHOB HEOPraHHMYECKOW XUMUHU U
HEKOTOPBIX OTJEJIBbHBIX 3HAUUMBIX IOHATUN OPraHUYECKON XUMUMU.

CtpykTypa conepKaHHs MPOrpaMMbl MO0 XUMHUH C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ mzydeHuro. CoaepxaHUe CKJIaAbIBA€TCA U3 CUCTEMBI MOHATUH O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATHH O XUMHUYECKOW peakiuu. O0e 3TH CHUCTEMBI



CTPYKTYPHO OpraHU30BaHbI II0 NPHUHLMITY IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHWM HAa OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOIO YPOBHS:

— ATOMHO-MOJIEKYJIIPHOI'O YUE€HHsI KAK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [Iepuoanueckoro 3akona J[. 1. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMMUHU;

— Y4Y€HHUs O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 MEKTPOITUTUIECKOI TUCCOIMALIMYU BEILIECTB B PACTBOPAX.

Teopernueckue 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKHU ITOIYYCHHBIX U
OCMBICTICHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEIOBATEIBHO OT OJHOTO YPOBHSI K Jpyromy,
BBIMOJHASA (DYHKUMU OOBSACHEHHS W MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IIPUMEHEHHUS U MOJIyYEHUS U3y4aeMbIX BEIICCTB.

OcBoeHue MporpamMMmbl IO XHMHHU CIIOCOOCTBYET (POPMHPOBAHUIO TPEICTABICHUS O
XMMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MHUpPA B JIOTHKE €€ CUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOILIECHHs K HAYYHOMY 3HAHUIO M METOJAM IO3HaHUsA B Hayke. M3yueHnue xumun
IPOUCXOIUT C TPUBJICUYCHHEM 3HAHUN M3 paHee M3YYCHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuil Mup», «buosnorus. 5—7 knacces» n «®usuka. 7 Kiaacey.

[Tpu n3yueHnH XUMUU TPOUCXOIUT POPMUPOBAHUE 3HAHUI OCHOB XMMUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOHN JIEeATENPHOCTH YEJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpbI. 3a/adua yueOHOro MpeaMeTa COCTOMT B (pOPMUPOBAHUH
CHCTEMBbl XMMHUYECKUX 3HAHUH — BaXXHEUIIMX (DaKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHHM, JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
NpUOOIICHUN K HAYYHBIM METO/IaM TMO3HAHUS MPH N3YUYEHUH BEIECTB U XMMUYECKUX PEaKIHii, B
(GbopMUpPOBAaHMM W pa3BUTHM TIO3HABATENBHBIX YMEHMH M WX TPUMEHEHMH B Y4eOHO-
MO3HABATEIbHON M yueOHO-HCCIEI0BATEIbCKON AEATEIIbHOCTH, OCBOCHUM NpaBUi 0€301MacHOTO
oOpalieHus ¢ BeleCTBAMHU B IIOBCEAHEBHOM KU3HU.

[Ipu W3y4eHMH XMMHUU Ha YpOBHE OCHOBHOTO OOILIEro oOpa3oBaHUS Ba)KHOE 3HAYCHUE
nproOpeny Takue e, KakK:

— (hopMUpOBaHHE MHTEIJICKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY IPHUHATHIO PEIICHUH, CIIOCOOHOW amanTHpOBaThCa K
OBICTPO MEHSIOIINUMCS YCIIOBHSM KU3HHU;

— HAampaBJICHHOCTh OOyYeHHMs Ha CHCTeMaTHYecKoe MpHoOIIeHne oOyJaromuxes K
CaMOCTOSITCJIBHOM ~ ITO3HABATEIBHOW  JEATEIBbHOCTH, HAy4YHBIM  METOJaM  IIO3HAHWA,
(hOopMUPYIOIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— olecreyeHne YCIOBHM, CIIOCOOCTBYIOIIMX HPUOOPETEHUIO OO0YYaIOUIMMMCS OTIbITa
pa3HOOOpa3HOW NESATETbHOCTH, TO3HAHUS U CaMOIIO3HAHMSA, KIIFOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIHI ), UMEIOUINX YHUBEPCAIILHOE 3HAYEHNE U1 Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue 001el PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh M OLCHMBATH SBJICHHUS OKPYKAIOLIETO MHpA, HCIOJIb3YS 3HAHHUA U
OMBIT, TIOJYyYEHHBIC IPH HU3YYEHUH XHUMHUHU, TNPUMEHATh HMX IpH peleHud npolieM B
IIOBCETHEBHOM KU3HU U TPYLOBOM ACATECIBHOCTH;

— (hopMupoBaHe y 00Y4aIOIUXCS TYMAaHUCTUYECKHX OTHOIICHUH, TOHUMAHHUS [IEHHOCTH
XUMUYECKUX 3HAHUHM I BBIPAOOTKU SKOJIOTHUYECKU LIEIecOO00pa3HOro MOBEACHHUS B OBITY U
TPYIOBOU NEATEIBHOCTU B LEJSAX COXPAHEHMS CBOErO 310POBbS U OKPYXKAIOIIEH IPUPOIHOMU
Cpensl;

— pa3BUTHE MOTHBALIUU K O0Y4YEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYENOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY
npouIIs U HAIIPaBJIEHHOCTH JallbHEeHIIero ooyueHusl.



OO1ee 9ucio 9acoB, OTBEIEHHBIX I M3yYEHUS XMMHH Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus, coctaBiseT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJEIIO).

COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATUA

IIpeaqmer xumuu. Ponb XMMHUM B KU3HHM 4elIOBeKa. XMMHsS B CUCTEME HayK. Tena u
BelecTBa. DU3MUECKHE CBOMCTBA BEIIECTB. ArperaTHoe cOCTOsHHME BeuiecTB. IlonsTne o
MeTO/Iax MO3HaHus B XUMUU. HucThie BemecTBa 1 cMecH. CriocoObl pa3ieieHHst CMECeH.

ATOMBI M MOJEKyabl. XHUMHUYECKHE 3eMEHTbl. CHMBOIBI XMUMHYECKHX DIIEMEHTOB.
IIpocThie U c10XHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA CcOCTaBa BelecTB. OTHOCHUTENbHASI aTOMHAs Macca. OTHOCUTENIbHAS MOJIEKYIISIpHAs
Macca. MaccoBast 10J1s1 XUMHYECKOTO 3JIEMEHTA B COCAUHECHUHU.

KonunuectBo BemecrtBa. Moabs. MousipHass macca. B3auMMocCBsI3p KOJIMYECTBA, MAacChl U
qHcia CTPYKTYPHBIX €AMHUIL BelecTBa. Pacuérel o hopMynaM XMMUYECKHX COCAUHEHHM.

Ou3nyeckue U XUMHUYECKUE SBICHMS. XHMMHUYECKas peakuus U €€ IMpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIEeCTB. XUMUUeCKue ypaBHeHUs. Kiaccupukanuss XUMHYECKUX peaKkIuit
(coenuHEeHMSI, pa3I0KEHUS, 3aMEIIEHHUs, OOMEHA).

Xumuueckuit Ikcnepumenm:

3HaKOMCTBO C XMMHMYECKOW MOCYJOH, MpaBUiIaMu pabOThl B jJabopaTopuu U MpHEMaMu
oOpaiieHus ¢ abopaTOpHBIM O0OpYIOBAaHUEM, M3YYCHHE U OMHCAaHWE (DU3MUECKUX CBOWCTB
00pa31oB HEOPraHMYECKHUX BEIECTB, HAOM0AeHUE (pU3NUeCKuX (TUIaBJICHNUE BOCKA, TastHUE JIbJA,
pacTHpaHue caxapa B CTYIKE, KHUIIEHUE U KOHAEHCAUs BOJbI) U XMMHUYECKUX (TOpPEHUE CBEYH,
NPOKaJMBAHUE METHON MPOBOJIOKHU, B3aMMOACHCTBHE Mella C KUCIOTON) SBICHUN, HaOII0JeHNe
U ONHMCAaHME [PU3HAKOB MPOTEKaHMsI XUMHUYECKMX peakuuil (pas3jiokKeHue caxapa,
B3aMMO/ICHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pasnoxkeHue ruapokcuaa meau (1I) mpu
HarpeBaHHWH, B3auMoJieiicTBue xeneza ¢ pactBopoMm coiqu meau (II), m3ydenume cmocoOoB
paszieneHuss cMecel: C TOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BbINAPUBAHUE, TUCTUIUIALMS,
xpomarorpadusi, TpOBEIECHHE OYMUCTKH TIOBAPEHHON COJHM, HAONIONEHHE U OIHCaHHe
pPe3yIbTaTOB IMPOBEICHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3JAHHE
MoJenel MOJIEKY (ILIapOCTEPIKHEBBIX).

Bakneiilue npeacTaBUTe I HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopox — 31eMEeHT M IPOCTOE BEILECTBO.
Haxosxnenue xucnoposa B mpupoje, GU3N4ecKue U XUMHUUECKUE CBOMCTBA (peakIMi TOPEHUs).
Oxcunpl. Ilpumenenune xucnoponga. CrocoObl HOTY4YEHHS KHCIOpoJa B JabopaTopuu H
IpOMBIIIIEHHOCTH. KpyroBopoT kuciopona B npupoge. O30H — auioTporHas MOIU(pHUKAIHS
KHCJIOPOJ1a.

TennoBoit 3p¢eKT XUMHYECKOW peakluh, TEePMOXMMHYECKHE YpaBHEHHS, 3K30- U
SHIOTEPMHUUECKUE pEaKUMH. TOMIMBO: Yrojdb M METaH. 3arpsA3HEHHE BO3JlyXa, YCHIIEHUE
NapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomoponx — »smeMeHT UM mpocroe BemectBo. HaxoxxneHue Boxopoga B IIPUPOIE,
¢u3nUecKkrue 1 XUMHYECKHE CBOIICTBA, MPUMEHEHHUE, CIIOCOOBI morydeHus. Kuciorsl u conu.



MonsipHblii 00bEM ra30B. Pacu€Tsl M0 XUMHUUECKUM YPaBHEHHSIM.

®usnueckue cBolicTBa BOoAbl. Bonma kak pactBoputens. PactBopel. Haceluennsie u
HEHACBIICHHBIE PacTBOPBL. PacTBOpUMOCTBL BellecTB B Bojae. MaccoBas 10Js BEILIECTBA B
pactBope. XuMHueckue cBoiicTBa BoAbl. OcHOBaHUA. Poyib pacTBOpOB B NpPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Boasl B mpupone. 3arps3HEHuEe NpUPOAHbIX BoA. OXpaHa M OUYHCTKA
IIPUPOIHBIX BOJ.

Knaccudpukamuss Heopranmdeckux coenuHeHuid. Oxcuapl. Kiaccudukanus OKCHUAOB:
cojieoOpa3ymomue (0OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIE) U HecoseoOpa3zyroniie. Homenknarypa
OKcH0B. PU3NYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonydeHne OKCuaoB.

OcnoBanmst. Knaccudukanus OCHOBaHMH: HIENOYM W HEPACTBOPHUMBIE OCHOBAHMS.
Homenknarypa ocHoBanmii. Pu3nuecKME M XUMHMUYECKHE CBOMCTBAa OCHOBaHWM. I[lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccugukamus kucinotr. Homenknatypa kuciaot. Ou3HuecKue U XUMHUUECKUE
cBoiicTBa KucioT. Psan aktuBHoctu metasuioB H. H. bekerosa. [losryuenue kucnor.

Conu. Homenknarypa coneil. @uznueckue U XMMU4eckue cBoiictBa coyied. Ilonydenune
coJIen.

I'eneTnyeckas CBsI3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUN.

Xumuueckuit Ikcnepumenm:

Ka4eCTBEHHOE OTPE/ICIICHUE COJCP)KaHUs KUCIIOPOJia B BO3JlyXe, MOJydYeHHEe, COONpaHue,
pacro3HaBaHHe M H3YyYEHHE CBONCTB KHCIIOpOJa, HAONIOJCHHE B3aMMOICWUCTBHUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NPEKpAllCHUs TOpeHus (1oxkapa), O3HAaKOMIIEHHUE C
oOpa3llaMu OKCHJIOB M OIHMCAaHUE HMX CBOWCTB, IOJyueHHE, COOMpaHUE, pacro3HaBaHUE H
M3y4YeHUEe CBOMCTB BoJopoda (ropeHue), B3aumojieicTtBue Bojopona c¢ okcuaom wmeau (II)
(BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUANIOB), HAOMIOIeHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Moub, MccnenoBaHue OCOOEHHOCTEH pPacTBOPEHHUS BEIIECTB C Pa3IMYHON PaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAacCOBOM JOJEd PACTBOPEHHOTO BEILECTBA,
B3aMMOJICIICTBUE BOJABl C MeTa/UlaMd (HaTpueM U KaiblueM) (BO3MOYXHO HCIIOJIb30BAaHUE
BUJICOMATEpPHAJIOB), HUCCIIEOBaHUE OOPa3I0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOJroIeHNe M3MEHEHHsI OKPAacKH WHAMKATOPOB B PAacTBOpaxX KHCJIOT M IIENOYEH, U3ydeHHE
B3aumojencTBus okcuzpa meau (II) ¢ pacTBopoM cepHOMl KHCIOTBI, KHCIOT C MeETalljlaMH,
peakuuii HEWTpalau3aluy, I[OJYy4eHUE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIJHOIO
MeTajula IpyruM U3 PacTBOPA COJIH, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 Teme «BaxHeumme
KJIACCHI HEOPraHUYECKUX COCIUHEHUI.

Ilepuoanyeckuit 3axkoH u Ilepuoanyeckasi cucreMa XuMHYecKux djiaemenros JI. M.
MenneneeBa. CTpoenne aToM0B. XUMHYeCKas CBsA3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbBIC
peaknuu

[lepBble TMOMBITKM KIACCUPHUKAIMKA XUMUYECKUX dieMeHToB. [loHartme o rpynmax
CXOJHBIX 2JIEMEHTOB (ILIE€JIOYHBIE U IIEJOYHO3EMENIbHBIE METAIUIBI, IaJOreHbl, UHEPTHBIE I'a3bl).
DeMeHTHI, KOTOpble 00pa3yroT aM(OTepHbIE OKCUIBI i THAPOKCUIBI.

Ilepnoguueckuit 3akoH. llepuomuyeckas cucrema XuMHYecKux dieMeHtoB [[. H.
MenneneeBa. Koporkomepuonnas u JumMHHONEpHoAHas ¢Gopmbl Ilepuoauueckoil CUCTEMBI
xumudeckux aviemMeHToB [I. M. Menneneesa. Ilepuonsl m rpynnel. DPU3HYECKUH CMBICI
MIOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUOA U IPYIIILI JIIEMEHTA.

Crpoenne aromoB. CocrtaB artoMHbIX snep. M3zorombl. OnexktpoHsl. CrpoeHue
AIIEKTPOHHBIX 000JI0Y€K aTOMOB HepBbIX 20 XUMUYECKUX AIeMeHTOB [lepuoanueckoil cucTeMsl



J. WN. MengeneeBa. XapakTepuCTHKa XUMHYECKOIO DJIEMEHTa II0 €ro IIOJIOKEHUIO B
ITepnognueckoii cucreme . . Menzaeneesa.

3aKOHOMEPHOCTU U3MEHEHUS paJiyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETANINYECKUX CBOICTB M0 TPYIIIaM U IEPUOAAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoaudeckoil CUCTEMBI XUMHUYECKUX JIEMEHTOB
JUIsl pa3BUTHA HayKu U npakTuku. JI. . MenneneeB — yu€HbIN U TpaXKJaHUH.

Xumuueckas CBS3b. KoBanenTHas (momsipHas u HEMOJISIpHAas) CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucieHusi. OKHUCIUTENBbHO--BOCCTAaHOBUTEIbHBIE  peakuuu. IIponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuit Ikcnepumenm:

u3yueHre oO0pasloB BEIIECTB METAIUIOB M HEMETAIOB, B3aUMOJICWCTBUE THIPOKCHIA
LIMHKA C pacTBOpPAMM KHUCJIOT U IIEJIOUEeH, MPOBEIEHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpPEHHE, PEAKIIMHU PA3JI0KEHUS, COCTUHEHMS).

Mescnpeomemnunle ceéasu

Peanuszanus MeXNpeaMETHBIX CBA3EH NPU U3yUYEHUU XMMUHU B § KJIacce OCYIIECTBIISAETCS
Yyepe3 HCMOJIb30BAaHUE KaK OOIIMX EeCTECTBEHHO--HAYYHBIX TMOHATHH, TaK W TOHATHUH,
SBJIIOIINXCSI CACTEMHBIMU JUISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmire ecTeCTBEHHO--HAYYHbIE TOHATH: HAyYHBIM (paKkT, TUNOTE3a, TEOpHs, 3aKOH,
aHanM3,  CHUHTEe3,  Kilaccu(ukauusi,  NEpUOAMYHOCTh,  HAONIOJNEHHE,  IKCIEPUMEHT,
MO/JIEIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBICHUE.

@dusnka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, HW30TOIbI,
PaTMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsj, BEILIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHWE BEUIeCTBA, ra3, (pU3MyYecKHe BENWYHMHBI, €AWHUIIBI M3MEPEHUs, KOCMOC, IJIAHETHI,
38351, CoHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadust: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE TMOPOJBI, IOJIE3HBIC
HCKOIIA€MBI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XuMH4YecKasi peakuust

Ilepnoguueckuit 3akoH. llepuomuyeckas cucrema XuMHYecKuX 3ieMeHtoB [J[. .
MenpneneeBa. CrTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KajlMs, KalbLUsil M HMX COECIAUHEHUN B COOTBETCTBUU C
IIOJIOKEHUEM DJIEMEHTOB B Ilepuoanueckoi cucTteMe U CTPOCHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBA3H. THUIBI KPUCTAIIIMUECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAIMYECKOM PEIETKH M BHJA XUMHUYECKOU
CBA3U.

Knaccupukanuss 1 HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XHMMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX COEIMHEHHH, NeHEeTHYecKas
CBS3b HEOPraHUYECKUX BEILECTB.

Knaccugukanuss XuMUUeCKUX peakiyii Mo pa3IudHbIM MpU3HAKaM (TI0 YHCITY U COCTaBY
YyYacCTBYIOIIMX B pPEakIMM BEUIECTB, IO TEIJIOBOMY 3(QQeKTy, M0 H3MEHEHHUIO CTereHeH
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTMMOCTH, MO YYacCTHIO KaTaau3aTopa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsatue o cxkopoctu XuMuueckoi peakiuu. [loHsaTue 06 0OpaTHMBIX M HEOOPATUMBIX
XUMHMUYECKUX peakuusxX. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonsatue o



karamuse. IlonHaTne o0 XuMH4YeCKOM paBHOBeCHMM. DaKTOphl, BIMAIOIME HAa CKOPOCTb
XMMUYECKON PEAKLUU U MOJI0KEHUE XUMUYECKOTO PABHOBECHSL.

OKHUCITUTETFHO-BOCCTAHOBUTENIBHBIE PEAKIMH, OJIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHON peakuuu. COoCTaBIEHHE YpPaBHEHHI OKHCIUTEIbHO--BOCCTAHOBUTEJIBHBIX
peakmuii ¢ UCIOJIb30BaHHUEM METOa AIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUUECKON AUCCOLMALNU. DIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHu3M JHUCCOLMALMM BEIIECTB C PAa3IMYHBIMU BHJIAMHU XUMHUYECKOWU CBS3H.
Crenenp qucconmanui. CUIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakiun moHHOro OOMeHa. YCIIOBHUS MPOTEKAHUS pEakifii HMOHHOTO OOMEHa, MOJHbIE U
COKpaIlEHHbIE MOHHBIE ypaBHEHHUs peakiuil. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NPEJCTAaBICHUNA 00 OSJIEKTPOJUTHUECKON aucconuannu. KadecTBeHHBbIE pEaKIMU HA HOHBI.
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C MOJCISAIMHM KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpadgura M anMasa), CIOXKHBIX BEIIECTB (XJIOpuaa HaTpus),
HCCIEN0BAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHMYECKOM peakuuu OT BO3ICUCTBUS Pa3IMYHBIX
(bakTOpOB, HCCIEOBAHUE 3JEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCa TUCCOLHALNN
KHUCJIOT, IIEJoYed M cojiel (BO3MOXHO MCIOJb30BAaHUE BHJEO MaTEpHANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOLINX MPH3HAKU MPOTEKaHMs peakiuii MOHHOro obMeHa (oOpa3zoBaHHE
ocaJKa, BBIJCNCHHE Tra3a, oO0pa3oBaHHE BObI), OMbBITOB, WIIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi (FOpeHHE, pEeakLUU pasIoXKEHUs, COECIUHEHMS),
pacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C IOMOIIBIO KAaYECTBEHHBIX PEAKIUH Ha HOHBI,
pelIeHue SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTasliibl M UX COeIUHEHUSA

OOmiast xapakTepucThka TrajioreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbBIE
crerieHH okucieHusi. CTpoeHune W (puznyeckue CBOWCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHUYECKHE CBOWMCTBA Ha IMpUMEpPE XJopa (B3aUMOJEHCTBUE C MeETalllaMH, HEMeTallJlaMH,
miesnoyamu).  Xnopoogopona. ConsHas KHCIOTa, XUMHYECKHE CBOWMCTBA, IOJIyYEHHUE,
IIpUMEHEHHUE. [[elicTBHE XJI0pa U XJIOPOBOAOPO1a Ha OPTaHU3M 4YeJIOBEeKa. BaskHeune XiIopuasl
U UX HaXOXICHUE B IIPUPOJE.

OOmast xapakTepucTuka 53JeMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pu3MyYecKHe CBOMCTBA MPOCTBIX BELIECTB —
KHCJIOPOAa U Cepbl. AJUIOTPOTHbIE MOJU(PHUKAIMKA KUCIOPOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOJOpOJ, CTpoeHHUE, (PU3MYECKHe M XUMHUYECKHe cBOHCTBA. OKCHABI Cephl Kak
NIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHE M XUMHYECKHE CBOMCTBA
(o0mme Kak MpPENCTaBUTENS Kiacca KHUCIOT M creuududeckue). XUMUYECKHE pPEaKluH,
JeKalue B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONYy4eHHUs CEepHOM KHCIOTHL. I[IpuMmeHeHue
cepHOi KucaoThl. CONIM CepPHOM KUCIOTHI, KAUeCTBEHHAs peaklus Ha cyabdaT-uoH. HaxoxneHue
ceppl U €€ COEIMHEHHH B IpupoJe. XUMHYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH Cpelbl
COCJIMHEHUSIMH Cepbl (KUCIOTHBIE JOXIM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEAOTBPALLECHUS.

OOmast xapakTepucTuka 53JeMeHTOB VA-rpynnsl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEHM OKHUCICHHA. A30T, pacupocTpaHeHHE B TMpuUpoae, (U3NYECKue Hu
XUMUYecKre cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMHUaK, ero pu3nveckue 1 XuMU4ecKue
CBOICTBA, MoyyueHue U npuMenenue. Coau aMMOHUS, UX (PU3NYecKre U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHHA. A30THas KUCJIOTa, €€ MOJIy4EeHHE,



¢u3nyeckue M XUMHUYECKHME CBOMCTBa (0OIIMEe Kak TpEACTaBUTENS Kiacca KUCIOT U
cneun¢puyeckue). Vcnonb3oBaHWe HHUTPATOB M COJIH aMMOHHS B KaueCTBE MHMHEPAIBHBIX
ynoOpeHuii. XuMHU4ecKoe 3arpsi3HEHHE OKPYXKAIoUIel cpefbl COCTUHEHUSIMU a30Ta (KUCIOTHBIC
JOXM, 3arps3HEHHE BO31yxa, MOYBbI M BOJOEMOB). Docdop, ammoTpornHbie MOIUPHKAINNA
dochopa, puznueckre u xummuueckue cpoiictBa. Oxcun ¢ocdopa (V) u pochopHas kuciorta,
¢u3nyeckue M XMMHMYECKHE CBOICTBa, moiydeHue. Mcmonbp3zoBanue ¢ocdaTtoB B KayecTBe
MUHEPAIbHBIX YI0OpEHHA.

OOmast xapakrepuctuka 537aeMeHTOB IVA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENICHU OKUCICHHS. YTIEepo], aJIOTPONHbIE MOAM(DUKAIIINH, PACIPOCTPAHEHUE B
npupoje, Gu3nuecKue U XUMU4YecKkue cBoiicTBa. Axcop6uus. KpyroBopot yriepoaa B mpupoe.
Oxcunel yriepona, ux Gpusnyeckre U XUMUYECKHE CBOMCTBA, JIeHiCTBHE HA KUBBIE OPTaHU3MBI,
MOJIydeHHE U MPUMEHEHHEe. DKOJIOTHYecKre MpoOsieMbl, CBA3aHHBIE ¢ OKcHIOM yriepona (IV),
TUIOTe3a III00aJbHOTO MOTEINICHUS KIMMaTa, MapHUKOBBIN 3(dekt. YrompHas kucimora u eé
conM, WX (U3MYECKHe W XMMHUYECKHE CBOMCTBA, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. cmonb3oBanume  kapOoOHaToB B OBITY, MEIHIIMHE,
MIPOMBIIIJICHHOCTH U CETbCKOM XO3AHCTBE.

[lepBoHavagbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCAMHEHMSX Yriepoja
(MeraH, 5TaH, OSTHJIEH, alETHIEH, STaHOJ, TIJHMIEPHH, YKCyCHas Kuciorta). llpuponHbie
MCTOYHHUKH YTJIEBOJOPOJOB (Yroyib, MPUPOJHBIN Ta3, He(Th), MPOAYKTHl HX HepepadOTKH
(OeH3uH), UX pOJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0 OMOIOTUYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenmkax, YrieBoJaXx — W HX pOJM B JKM3HHM UeJOoBeka. MarepuaabHOE €IWHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COCTMHEHU.

Kpemuuii, ero ¢usnueckne u XUMHUYECKHE CBOMCTBA, MOJYYEHHWE U TPHUMEHEHHE.
Coenunenuss kpemuuss B npupone. OOmme mnpencraBienus o0 okcunae kpemuus (IV) u
KpeMHHEeBOH kucnoTe. CHIMKAThI, MX HCIIOJIb30BaHKE B OBITY, B IPOMBIIUIEHHOCTH. BaxxHeiime
CTPOMTENbHBIE MaTepHalibl: KEpaMHUKa, CTEKI0, LEMEHT, OeToH, »xene300eToH. I[IpoGiemsl
0€30I1aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KU3HH.

Xumuueckuit Ikcnepumenm:

u3yueHre o0pa3loB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI, MPOBEJCHUE
Ka4eCTBEHHBIX PEaKLUUi Ha XJIOPUA-UOHBI U HAOIMIOACHUE MPU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakaroume (U3NUYECKUe U XUMHUUYECKUE CBOMCTBA TaJIOTEHOB M UX COCJUHEHUI (BO3MOXHO
WCIOJIb30BaHNE BUICOMATEPHANIOB), O3HAKOMJICHHE C OO0pa3lamMu XJIOPHIOB (TaJOreHHIOB),
O3HAKOMJICHHE ¢ oOpa3uamMu cepbl U €€ COCIUHEHUSAMH (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATepUalioB), HaOIIOAEHWE Tpollecca OOyrIMBaHMS — caxapa TIOJ  JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, N3yUYE€HHE XUMHUYECKUX CBOMCTB pa30aBIIEHHON CEpHOM
KHCJIOTHI, IPOBEJCHUE KAUYeCTBEHHON peakiuu Ha cynb(paT-uoH M HaONIOJeHHE MpHU3HaKa e
NPOTEKaHMs, O3HAKOMJICHHE C (PU3MUYECKUMHU CBOWCTBAMH a30Ta, Gochopa M MX COCAMHEHHM
(BO3MOXKHO HCIIOJIb30BaHHE BUCOMATEPHATIOB), 00pa3liaMu a30THBIX M (GOCHOPHBIX YIOOpEHMIA,
MOJIydeHHe, coOMpaHHe, paclo3HaBaHHE U HW3yYeHHE CBOICTB aMMHaKa, IpPOBEJICHHE
Ka4eCTBEHHBIX pPEaKUMid Ha HOH aMMOHHS U (QochaT-uOH W H3Yy4YEHHE MPU3HAKOB UX
IIPOTEKAHUS, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHON A30THOM KHUCJIOTHI C MEABIO (BO3MOXHO
UCTIOJIb30BAHME BHUICOMATEPHAJIOB), M3Y4YEHHE MOJIENIeH KPUCTAIUTMYECKUX DPEHIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIGHHE C TPOIECCOM aJcOpOIMH pacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM MPOTUBOra3a, MoJiydeHue, CoOupaHue, pacro3HaBaHHe
U U3y4CHHE CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEJICHHE KaYeCTBEHHBIX peakiMuii Ha KapOOHAT U
CHJIMKAT-UOHBl M M3y4YECHHE TPU3HAKOB HUX MPOTEKaHHs, O3HAKOMJICHHE C TMPOIyKIHEH



CUJIMKAaTHOM MPOMBILIJIEHHOCTH, PELICHUE SKCIEPUMEHTANBHBIX 3a1ay Mo TeMe «BaxuHenmne
HEMETAJIBI M UX COCIUHEHUS.

MeTaajibl 4 HX COeAMHEHUS

OOmiasi xapakTepuCTUKa XUMHUYECKUX DOJIEMEHTOB — METAUIOB HAa OCHOBAaHWHM WX
nosoxeHus B [lepuoandeckoil cucreMe xumuyeckux auemeHToB . . Menneneesa u crpoeHus
atomoB. CTpoeHHe MeTauioB. Mertauinueckass CBA3b M METAUIMYECKas KpUCTAJUTMYecKas
pemérka. OIEeKTPOXUMHUYECKUH psa HampsDkeHMH MertamuioB. Dusnueckue U XUMHUYECKUE
cBoiicTBa MeTawioB. O0mue crnocoObl moaydeHuss MeTaioB. [IoHATHE O KOPPO3UU METAIUIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBsl (CTajb, YyTr'yH, JIOPATIOMUHUHN, OpOH3a) U
WX MPUMEHEHHE B OBITY U MPOMBITIIEHHOCTH.

[Ilenounsie MeTambl: MoJjoXeHUe B llepuoandeckoi cucreMe XuMHUECKUX dJIEMEHTOB /JI.
N. Menneneesa, CTpOCHUE UX aTOMOB, HaxOKJACHUE B mpupoje. Ouznueckue U XUMHUYECKHE
CBOMcCTBA (Ha mpuMmepe HaTpust U Kayust). OKCUIbI U TUAPOKCHIBI HATpUs U Kanus. [Ipumenenue
IIEJI0YHBIX METAJJIOB M UX COCIUHEHUI.

[[lenouHo3eMenbHbIE METAJUIBI MarHUil M KaJbLUi: noJiokeHue B Ilepumommnueckoi
cucremMe XxuMudeckux snemeHToB [[. M. MeHneneeBa, CTpo€HHME KX aTOMOB, HAaXOXICHUE B
npupoae. Ousznueckue U XUMUYECKHE CBOMCTBA MAarHusl U Kaublusd. BaxHedmue coequHEHUs
KanmbIust (OKCH]I, TUAPOKCU, cor). JKECTKOCTD BOABI M CIIOCOOBI €€ YCTPaHECHHUS.

Anromunuil: nonoxxenue B llepmoanueckoil cucreme xumuueckux snemeHtoB J[. .
MenpeneeBa, CTpOCHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKUE U XMMUYECKHE CBOKCTBA
amoMuHMsI. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMIHHSL.

Kenezo: mnonoxenue B Ilepuognueckod cucreMe xumuueckux »siemeHtoB /[ .
MenpeneeBa, CTpOCHHE aTOMa, HaXOXKJAEHUE B Npupoae. PU3NYECKUE U XMMHUYECKHE CBOKCTBA
xene3a. Okcuabl, rugpokcuasl u cosuu xenesa (II) m xenesa (III), ux cocras, cBolicTBa U
MOJIy4YCHHE.

Xumuueckuii 3xcnepumenm:

O3HAKOMJICHHE C O0O0pa3laMy METauIOB U CIUIAaBOB, MX (U3MYECKUMU CBOMCTBaMH,
W3y4YEHUE pe3ylIbTaTOB KOPPO3UU METALIOB (BO3MOXHO HCIIOJIb30BAaHHWE BHUACOMATEPUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KANbIMs U HATPUs C BOJOW (BO3MOYKHO HMCIIOJIb30BaHHE
BHJIEOMATEpPHUAJIOB), HUCCJEJIOBAHME CBOMCTB MKECTKOW BOJBI, MpOIEcca TOPEHHsS >Kele3a B
KHCIIOpoJie  (BO3MOXHO  HCIOJB30BAHME  BHJIEOMATEPUANIOB), MNPHU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pPeaklMii Ha MOHBI: MarHus, Kajlbliis, aJIIOMUHUS, LMHKA, xene3a (II) u xenesa
(IIT), memu (I1), HaGnroeHWE W OMHCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMU HATPUS,
Kalusl U KaJblus (BO3MOXHO HCIOJIB30BAaHUE BUACOMATEPHUATIOB), HCCIEIOBaHUE aM(OTEPHBIX
CBOWCTB T'HJIPOKCHA aJFOMUHHUS U TUAPOKCUIA LIMHKA, PELICHUE SKCIEPUMEHTAIBHBIX 33134 I10
TeMe «BakHelIe MeTallIbl U UX COSAUHEHUS.

XuMHuS M OKpyXKamoLias cpeaa

BemectBa n marepuaisl B TOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe HCIOJIb30BAHUE
BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas moMoInp NMpu XUMHYECKUX OXKOTax M
OTpaBJICHUSIX.

XuMu4ecKoe 3arps3HEeHUE OKpyKaroei cpepl (peaenbHas JOMyCTUMasi KOHLIEHTpalus
BemecTs, naiee — [1JIK). Posb xuMuu B penieHnn 3KOJIOTHIECKUX TTPOOIIeM.

Xumuueckuii Ixcnepumenm:

M3Yy4YeHHE 00pa3loB MaTepUasoB (CTEKIIO, CTIABBI METAJUIOB, TIOJTUMEPHBIE MaTEPHAIIHI).

Mescnpeomemnvle ceasu



Peanuzanust MEXIPEIMETHBIX CBSI3€H MPHU M3YUYEHUH XUMHU B 9 Kilacce OCYILECTBIISETCS
yepe3 HUCIHOJb30BaHME KakK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUH, TaKk ¥ TOHATHH,
SBIISFOLIMXCS] CHCTEMHBIMH JUISL OTJCNIBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IHKIIA.

OOmre ecTecTBEHHO-HAYYHbIE MOHATHSA: HAYYHbBIH (aKkT, TUIOTE3a, 3aKOH, TEOPHS,
aHanM3,  CHUHTEe3,  Kilaccu(ukauusi,  NEpUOAMYHOCTh,  HAONIOJEHHE,  AKCIEPUMEHT,
MOJIEIMPOBAHUE, U3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBIN A3PPEKT, TEXHOIOTUSI, MATEPHAIIBI.

@dusmuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUJ, H30TOIIBI,
pPalMOaKTUBHOCTb, MOJIEKYNA, OJJIEKTPUYECKHI 3apsii, TPOBOJHUKH, MOJIYHPOBOJHUKH,
IMAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperatHoe COCTOSHHE BEIECTBA, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKas pemiérka, CIjiaBbl, (U3MYECKHE BEIUYHHBI,
€IMHUIIBI U3MEPEHUs], KOCMHUECKOe POCTPAHCTBO, TUIaHETHI, 3BE3/1b1, CoHIIE.

Bbuonorusi: ¢oTtocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YHIOOpPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MMTaTeIbHBIE BELIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE MOPOJBI, IOJIE3HBIC
HCKOTIaeMbI€, TOIUINBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE pPE3YNbTaThl OCBOCHHS MPOTPaMMBI OCHOBHOTO 0O0IIero o0pa3oBaHHA
JOCTUTAIOTCS B X0J€ 00YUEHUs] XUMUU B €JMHCTBE y4eOHOM M BOCTIUTATEIbHOM JEATEIbHOCTH B
COOTBETCTBUM C TPAJAULUOHHBIMU  POCCHUMCKMMHM  COLIMOKYJBTYPHBIMM ¥  JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, NPUHATHIMU B OOIIECTBE MpaBWJIAMH U HOPMaMH TOBEACHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AIMN O0yJarOIUXCs.

JIMYHOCTHBIE pPE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMON NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALlUN M PACLIMPEHUE OIBITA IEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOLIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYyYHOMY
HAClIeIMI0, TIOHMMAaHMs 3HAYCHHS XHMHMYECKOW HAyKd B JKM3HH COBPEMEHHOro oOIlecTBa,
CIOCOOHOCTH BIIAIETh JTOCTOBEPHOW MH(POPMALMEH O MEpenoBBIX JAOCTHKEHHSIX U OTKPBITHUSIX
MHUPOBOM M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHMUAX 00 yCTpoOICTBe
MUpa U 00IIECTBa;

2) rpaIaHCKOr0 BOCIIUTAHUA:

IIPEJICTABICHUS] O COLMAIbHBIX HOPMAaxX M IPaBWJIaX MEKJIMYHOCTHBIX OTHOLIECHUM B
KOJUIEKTUBE, KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B 00I11eCTBEHHO TI0JIE3HOH,
y4eOHO-HMCCIIeI0BATENbCKOM, TBOPUECKOW M JAPYIMX BHAAX JESATEIBHOCTH, TOTOBHOCTH K
pa3zHO0Opa3HON COBMECTHOM JEATEIIbHOCTH MIPU BITMIOJIHEHUH YUeOHBIX, ITO3HABATEIbHBIX 33124,
BBIMIOJTHEHUN XMMHUYECKHX SKCHEPUMEHTOB, CO3IaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOTIOHUMAHUIO U B3aMMOIIOMOIIM B IpOIECcCe 3TOW y4yeOHOH NesATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEIEHUE M TOCTYIIKM CBOMX TOBApUIIEH C IMO3UIMU HPAaBCTBEHHBIX U
IIPAaBOBBIX HOPM C Y4ETOM OCO3HAHMS IIOCIIEICTBUN MTOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 NNO3HAHMA:



MHUPOBO33PDEHUECKUE  NPEJICTaBICHHA O  BEIIECTBE U XMMHYECKONW  peakiud,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBJIAIOIIME OCHOBY JUIS
NOHUMAHUS  CYIIHOCTM HAayyHOW KapTHUHBI MHpa, MpPEACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS NMPHUPOJIbI, B3aUMOCBA35AX YEJIOBEKA C IPUPOJHOMN CPEloi, 0 posn
XMMHH B IO3HAHUU ITHX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHBBI, HAINPABJICHHBIE Ha IIOJYYEHHUE HOBBIX 3HAHUN IO XHMMHH,
HEOOXOAUMBIE Ui OOBACHEHHMS HAONIOJAaeMbIX IPOLECCOB U SBJICHHM, IMO3HABATEIbHOM,
MH(POPMAIIMOHHON M YNTATETILCKOW KYJIBTYpBI, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITENIBHON PaOOThI
C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOH JMTEPaTypOH, JOCTYHHBIMH TEXHHUYECKUMHU CPEICTBAMU
MH(POPMAIMOHHBIX TEXHOJIOTHIA;

MHTEpEeC K OOYYEHHIO M TMO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHONW M UCCIEIOBATENBCKONW AEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTU M YPOBHS 00yUeHHs B JaJIbHEHIIEM;

4) popMupOBaHMSA KYJbTYPHI 310POBbS:

OCO3HAHME IIEHHOCTU JKM3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKM Ha 3[0pOBBI 00pa3 >KM3HM, OCO3HAHME IOCIEACTBUNH W HENpPUSATHE BPEIHBIX
NpUBBIYEK (YMOTpEOJIIEHUST aJKOTOJIs, HAPKOTHKOB, KypeHMs), HEOOXOAMMOCTH COOIOICHUS
npaBui 0E30MaCHOCTH TMPH OOpaIleHUH C XUMHUYECKUMH BEIIECTBAMHM B OBITY M pealbHOU
KU3HH;

5) Tpy10BOr0 BOCIIUTAHHA:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil 1 Tpyaa pa3InyHOro poja, yBaKEHHE K
Tpydy M pe3yibTaTaM TPYAOBON JESATEIBHOCTH, B TOM YHCJIE HAa OCHOBE IIPUMEHEHHUS
NPEIMETHBIX 3HAaHUM TI0 XWMHUHM, OCO3HAHHBIM BBHIOOP MHIMBHIYaTbHOH TpPAaEeKTOPHUH
NPOJOJDKEHH 00pa3oBaHMsl C Y4ETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCHEIHOW MPO()eCCHOHANBHONW NEesITeIbHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aIalITUPOBATHCS B MPO(PECCHOHATIBHOI cperie;

6) 3K0J10rM4YecKOro BOCIUTAHUS:

HKOJIOTUYECKHU I1esIeco00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIEeCTBOBAHMs, NMOHUMAHHE LIEHHOCTH 3/J0pOBOrO M 0€30MacHOr0 oOpasa >KM3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HM3MYECKOMY M TICHXMYECKOMY 3I0POBBIO,
0CO3HAHME LIEHHOCTH COOIIIO/ICHUS MPaBUIJl 0€30TaCHOTO MOBEACHUS MPU paboTe C BEIIECTBAMH,
a TaKKE B CUTYalLlUAX, YTPOXKAIOIIMUX 30POBBIO U KU3HHU JIOJCH;

CIOCOOHOCTH TPUMEHSTH 3HAHMSA, MOJy4aeMble NMPH H3YYCHUHM XUMHH, JUIS PEIICHUs
3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH IPUPOJTHON CPEAOH, IS MOBBILICHNUS YPOBHS 3KOJIOTMYECKOM
KYJIBTYpBl, OCO3HAHHS ITI00AJIBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM M MyTed MX pelIeHus
IIOCPEICTBOM METOJI0B XMMMHM, SKOJIOTMUECKOIO MBIIIJIEHHS, YMEHUSI PYKOBOACTBOBATLCS UM B
[I03HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pPE3yJIbTAaTOB BBIICIAIOT 3HAUYMMBIE M (POpMHUPOBAHUS
MHUPOBO33pEHUS OOIIEHAYYHbIe TIOHATHUS (3aKOH, TEOpHs, MPUHIMI, TUIOTE3a, (QaKT, cucTema,
IpoIiecC, IKCIEPUMEHT U JAPYroe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHHUM M3 3THX MPEAMETOB (JOPMHUPOBATH NPECTABICHUE O
LIEJIOCTHOM HayYHOW KapTHHE MHUpa, U yHUBEpCaJbHble yuyeOHbIC IECWCTBUS (ITO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE, PEryIsSTHBHBIC), KOTOphle O0ECIeynBarOT (OPMHPOBAHHE TOTOBHOCTU K
CaMOCTOSTEIIbHOMY TUTAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOU JEeATEIbHOCTH.

ITo3HaBaTenbHBIC YHHBeEpPCcAJIbHbIE YUeOHbIE el CTBHUS



ba3oBrble Jornyeckue 1eHCTBHUA:

YMEHMSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHHS IPU OCBOCHMM 3HAHMM:
pacKpblBaTh CMBICA XMMMUYECKUX MOHATHH (BBIAEHATH HX XapaKTEpHbIE IPU3HAKH,
YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU HOHSATHIMHU), UCIOJIB30BATh MOHATUS IS OOBICHEHHS
OTIENbHBIX ()AaKTOB W SIBJICHUH, BBIOMpATh OCHOBaHMS M KPUTEPHUHM ISl KIACCH(PUKALUU
XMUMHMUYECKUX BEIECTB M XUMHUECKUX PEAKIUI, YCTAHABINBATH IIPUYMHHO-CIIEICTBEHHBIE CBS3U
MEX]ly 00BEKTaMH M3Y4EHUS, CTPOUTH JIOTUUECKUE PACCYXKACHUS (MHIYKTUBHBIC, JICTyKTUBHBIE,
10 AaHAJIOTUH ), JEJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

YMEHHME MPUMEHATh B MPOLIECCE NMO3HAHUS MOHATHS (IIPEAMETHBIE U METalpEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCHOJb3yeMble B XUMHH, MpeoOpa30BhIBaTh HIMPOKO
IIPUMEHSEMbIE B XMMHHM MOJEIbHBIE IPEACTABIECHUS — XUMUYECKUM 3HAK (CUMBOJI DJIEMEHTA),
XUMUYeckass (GopMmylia W ypaBHEHHE XUMHUYECKOM peakuuu — TMpH pEUIeHuH ydeOHOo-
[IO3HABATEIbHBIX 3aJad, C Y4ETOM OTHUX MOJEIBHBIX NPEJICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHbIC NMPHU3HAKU H3Y4aeMbIX OOBEKTOB — XMMHMYECKHX BEIIECTB U
XUMUYECKUX PEaKIMid, BBIBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYMHHO-CIIEJACTBEHHBIE CBS3U U
IIPOTUBOPEUNS B U3yUAEMBIX IPOLIECCAX U SBICHUSIX.

ba3oBrble ucciiegoBare/bCKue 1eHCTBHA:

YMEHHME HCIOJIb30BaTh IOCTABJIECHHBIE BOIIPOCHI B KaueCTBE MHCTPYMEHTA IIO3HAHMS, a
TaKkKe B KauyeCTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYXICHUN;

npuoOpeTeHre OIbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd W TPOBEACHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOI0ATh 32 X00M IpOIecca, CAMOCTOSTENIFHO TPOTHO3UPOBATH €T0
pe3yibTar, (GopMyIHpOBaTh OOOOLICHHS M BBIBOJBI 10 pPE3yJabTaTaM IpPOBEAEHHOTO OIIBITA,
HCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJICITAHHOM paboTe.

Padora ¢ undopmanueii:

yYMEHHUE BbIOMpPATh, aHATTM3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALIUIO PA3INYHBIX BUOB
1 (OpM TNpe/ICTaBICHUS, TOJyYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAst TUTEpaTypa
XHUMUYECKOTO COJepKaHUs, CIpaBOYHbIE MocoOus, pecypcbl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MPOTHUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHAThH Pa3JIMYHbIe METOJIbI M 3aIPOCHI IIPU MOUCKE U 0TOOpe HHPOpMALIUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX /ISl BHITIOJTHEHUS y4eOHBIX U MMO3HABATEIbHBIX 3a71a4
OTIpeNIeNIEHHOTO THUMA, NMPHOOPETEHHE OMbITa B 00JaCTH HCIOJIBb30BAaHUS HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJa/JIeHUE KYJIbTYpO aKTUBHOTO MCIIOJIb30BAHMSI Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMy TNpeAcTaBICHUS
uHGOpMALM ¥ WIIIOCTPUPOBATH pEIIaeMble 33/a4M HECIOXHBIMU CXEMaMH, JUarpaMMami,
apyrumu Gpopmamu rpaguku 1 ©X KOMOMHALIUSAMU;

YMEHHE HCMOJb30BaTh W aHAIM3MPOBATH B IpoIlecce yueOHOM M HCCIen0oBaTEeNbCKOM
NEATeTbHOCTH UH(OPMAIIMIO O BIMSAHUH MPOMBIIUIEHHOCTH, CETILCKOTO X0341UCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOLIEH IPUPOIHOM CpEbl.

KoMMmyHukaTHBHBIC YHUBepcaIbHbIe y4eOHbIe JeHCTBHUSA:

yMEHHUs 3aJlaBaTh BOIpPOCHl (B Xo0jA€ Auanora W (Wiau) JOUCKYCCHUU) MO CYUIECTBY
oOcyxnaemMoii TeMbl, (HOPMYIMPOBATh CBOM TPEJIOKEHUS OTHOCHUTEIFHO BBITIOJHEHUS
IIPEAJIOKEHHOM 3a1a4H;

YMEHMSI IPECTABIIATD MTOJIyYEHHBIE PE3YJIbTAThl I03HABATEIBHOM IEATENBHOCTH B YCTHBIX
U NHUCBMEHHBIX TEKCTax; JAeNaTh IMPE3CHTALMI0 pE3YJIbTAaTOB BBINOJIHEHUS XUMHYECKOTO



SKCTIIepUMeHTa (Ja0opaTOPHOTO OMbITA, JTa0OPATOPHOM pPAabOTHI MO HCCIEAOBAHHIO CBOMCTB
BEIIECTB, YI€OHOTO MPOCKTA);
YMEHHUSI Y4eOHOT'O COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATENBHOU M
HCCIIEIOBATENILCKOM JIEITEIbHOCTH NPU PEIICHUH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE y4éTa
OoOIIMX WHTEPECOB W COTJIACOBAHHS MO3UIMH (0OCYKIeHHs, 0OMEH MHECHHSIMH, «MO3TOBBIC
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JCHCTBHIM, ONpeieieHue KPUTEPHEB O OLIEHKE KayecTBa
BBITIOJTHEHHOW PabOTHI U IpyTHE).
PeryasiTuBHbIe yHHBepcaJbHbIe Y4eOHbIe el CTBHUA:
YMEHHE CaMOCTOSATEIBHO ONPEACATh LETH JeATeIbHOCTH, IJIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIUPOBaTh M NpPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESTEIBHOCTb, BBIOMPAThH
HanOosiee H(PPeKTuBHbIE CIOCOOBI pelmeHus Y4eOHbIX W [O3HABaTENbHBIX  3aady,
CaMOCTOSITEJIbHO COCTAaBJIATh WM KOPPEKTHPOBATh MPEATIOKEHHBIN alropuT™M ACHCTBUHM Hpu
BBITMIOJIHEHUH 3aJaHUN ¢ Y4€TOM TIOJYYeHHs HOBBIX 3HAHMHA 00 H3y4yaeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OI[CHUBATH COOTBETCTBHE IMOJYYCHHOTO PE3yJbTaTa 3asBICHHOMN IIEJH,
YMEHHUE HCTI0JIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, ITpe/laraéMble B YCIOBUHU 3aaHUH.
NPEIMETHBIE PE3YJIbTATBI
B cocraBe mpeaMeTHBIX pE3yAbTaTOB IO OCBOCHHUIO OO0S3aTENBHOTO COJEPKAHMS,
YCTQHOBJIGHHOTO JIaHHOM (enepanbHoil  paboueld MporpaMMoid, BBLACISIOT: OCBOEHHBIE
oOydaromMMuUCsT HAay4YHbIE 3HAHUS, YMEHHS M CIOCOOBI JCUCTBUH, crenuduyeckue st
npeaMeTHO o0macTi «XuUMUs», BHIBI JEATENBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMA, €ro
MHTEpIpeTalny, IpeoOpa3oBaHUIO U TPUMEHEHHUIO B PA3IMYHbBIX YU€OHBIX U HOBBIX CUTYaLIUAX.
K xonmy oOydenus B 8 kiacce mpeaMeTHbIe pe3yinbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(POPMUPOBAHHOCTH Y OOYUAIOIIMXCSI YMEHHIA:
® PAaCKpBIBATh CMBICII OCHOBHBIX XMMHUYECKHUX TOHSATHHA: aTOM, MOJIEKYJa, XUMHUYECKUI
SJIEMEHT, TMPOCTOE BEIIECTBO, CIIOXXKHOE BEIIECTBO, CMech (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BAJCHTHOCTh, OTHOCHTENbHAs aTOMHAs M MOJIEKYJSpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas A0S XHUMHYECKOTO
SJIEMEHTa B COEIMHEHMH, MOJIIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAHME, COJIb,
AIIEKTPOOTPHUIIATEIBHOCTb, CTETIEHb OKUCIICHHUS, XUMHUECKas peakiys, Kiaccudukanus
peaKuii: peakiy COSIMHEHUsS, PEAKIIUH PA3JIOKEHUS, PEaKIIMK 3aMELCHHS, PeaKInu
oOMeHa, 9K30- ¥ HI0TEPMUYECKHE PEaKIUHU, TEIIOBON A(PPEKT peakiuu, siApo aToma,
AIIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOuTalb, paguyc aromMa, XUMHUYEcKas CBS3b,
MOJISIpHAs M HENOJISIpHAsi KOBAJICHTHAs CBS3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH,
pacTBop, MaccoBasi J10JIsl BelecTBa (MPOLIEHTHAsI KOHIIGHTPALIUs) B pacTBOPE;
® WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATHA M MPUMEHSTh 3TH
MOHATHS PU ONMCAHUY BEILIECTB U UX MPEBPAILCHUN;

® IICTIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY [UII COCTaBICHHS (OpPMYyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

® OTIpE/ICIATh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OHHAPHBIX COCOUHEHUSX, CTENEHb
OKHCIICHHS JJIEMEHTOB B OHHApHBIX COCJUHEHUSX, NPHUHAICKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHHWH 1o QopMmylaMm, BHJ XUMHUYECKOW CBS3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPraHUYECKUX COCIUHECHUSIX;

epackpeiBaTh cMmbIica llepuommyeckoro 3akona JI. M. Menneneesa: NeMOHCTpPUPOBATH
MOHUMAaHHUE TMEePHOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX XJIEMEHTOB OT HUX
noyioxkeHust B Ileproanyeckoil cUCTeME, 3aKOHOB COXpPAHEHHST MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTa/IpO;



®ONMUCHIBATh M XapaKTepu3oBaTh TabmuuHyo ¢opmy [lepuoanyeckoir cucTembl
XMUMHMUYECKUX DJIEMEHTOB: Pa3nyaTh MOHATUS «IJaBHas noiarpynmna (A-rpymmna)» u
«mobounass moarpynna (b-rpymma)», manbie u Oosblie NEPHOIBI, COOTHOCHTH
0003HaueHHs, KOTopble UMeroTcsa B Tabmune «llepuoanyeckas cucreMa XHMHUYECKHX
anemeHToB J[. . MenzaeneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUsS aTOMOB
XAMUYECKUX JJIEMEHTOB (COCTaB W 3apsi sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeneseHue UX 10 3JIEKTPOHHBIM CII0SM);

e KJacCU(UIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIeCTBAa, XUMHUYECKUE
peakuuu (10 YMCIy M COCTAaBy Y4YacCTBYIOIIMX B PEAKUUU BEIIECTB, 10 TEIIOBOMY
spdexry);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBONCTBA BEIIECTB PAa3JIMYHBIX
KJIacCOB, IOATBEpP)KJas ONMCAHWE NPUMEpPaMHM  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

® [IPOrHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT MX Kauye€CTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMHUYECKUX ITPEBPALLEHUM B PA3JIMYHbIX YCIOBUSX;

® BEIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB, MaCCOBYIO
JI0JTI0 XUMUYECKOTO 3JIEMEHTa 1o (popMyiie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKON pPEaKILINy;

® [IPUMEHATh OCHOBHBIE OIE€pallMM MBICIUTEIBHON AEATEIbHOCTH — aHaJIU3 U CHHTE3,
cpaBHEeHHE, 0000IIeHNE, CUCTEeMAaTH3aINIO0, KIAaCCU(DUKAILIMIO, BBIABICHUE MPUYHMHHO-
-CJICICTBEHHBIX CBSA3€H — Ul U3Y4CHHsI CBOWCTB BELICCTB U XMMUYECKUX DPEAKLUH,
€CTeCTBCHHO-HAyYyHbIE  METOAbl  TO3HaHUS  —  HaOJIoJleHuWe,  HM3MepeHHe,
MOJEIMPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIIEHHBIN);

eClIeJIOBATh TMpPAaBWIaM TOJb30BAHUSA XUMHUYECKOH TOCYIoH U J1abopaTOpHBIM
o0OpyZOBaHHEM, a TaKkKe MpaBWIaM OOpalleHUs] C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSAMU TIO BBIIIOJHEHHUIO JA0OPATOPHBIX XUMHUECKUX OTBITOB MO MOJIYYECHHUIO
U CcOOMpaHUIO Ta3000pa3HBIX BEUIECTB (BOJOPOAA U KHCIOPOJA), HMPUTOTOBJICHUIO
PacTBOPOB C ONPEIEIEHHON MacCOBOM A0JIEH paCTBOPEHHOTO BELIECTBA, INIAHUPOBATH
U IIPOBOJUTH XUMUYECKHE 3KCIEPUMEHTHI 110 PAclO3HABAHHMIO PACTBOPOB ILIENOYEH U
KHCJIOT C MOMOIIBIO HHANKATOPOB (JIaKMYC, (heHON(TaTICHH, METUIIOPAHK U JPYyTrHe).

K xonmy oOydeHus B 9 kijacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE IOJKHBI

oTpakaTh c(POPMUPOBAHHOCTH y OOYUAIOIIMXCSI YMEHHIA:

® DAaCKpPbIBAaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHI: XUMHUYECKUH DIIEMEHT, aToM,
MOJIEKYJIA, NUOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CJII0KHOE BEIIECTBO, BaJICHTHOCTD,
AJIEKTPOOTPHULATEIBLHOCTD, CTEIIEHb OKUCJICHMsS, XMMHYECKas pEeaKklHs, XUMUYECKas
CBSI3b, TEIUIOBOU 3((EKT peaklnuu, MOJIb, MOJISIPHBIA 00BEM, PacTBOP, AIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJUTUYECKass AWCCOLMAIMS, pPEaKIUH HOHHOro oOMeHa,
KaTaJln3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE pEaKIHH,
OKHUCIJIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUH,  OKUCIHUTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJICHHE, AJJIOTPONHs, aM(OTEepHOCTh, XUMHUYECKasi CBA3b
(koBaJleHTHAs, HOHHAs, METAJUIMYECKas), KPUCTAIJIMYECKas pEIIETKa, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW peakluu, IMPEeAeIbHO J0IyCTUMAas
koHueHTpauus [1/IK Bemectsa;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHX IOHATUNH M NPUMEHATH ITH
MOHATHS TIPU ONHMCAHUU BEIIECTB U UX MTPEBPALLEHUII;



® IICTIOJIb30BAaTh XMMUYECKYI0 CHMBOJIMKY JUI COCTaBICHHS (OpPMYyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

® OIIPEACIIATH BaJCHTHOCTb U CTEIICHb OKUCICHUS XUMHUYECKHUX DJIEMEHTOB B COCIUHEHUSAX
pPa3IMYHOIO COCTaBa, IPUHAJICKHOCTb BEIIECTB K ONPEACIEHHOMY  KJaccCy
COeMHEHU 1o (¢opMynaM, BHJ XUMHUYECKOW CBs3U (KOBaJCHTHas, WOHHAs,
MeTalsIn4yecKasi) B HEOPraHWYECKUX COEAMHEHHUSAX, 3apsii HOHA IO XUMHUYECKOU
¢dopmyne, Xxapakrep cCpeasl B BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCAWHEHHM, THII
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BELIECTBA;

e packpeiBaTh cMbIca [lepuoanueckoro 3akona 1. 1. Menneneesa u 1eMOHCTPUPOBATH €TI0
MOHMMaHHUE: OIMHUCHIBaTh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHMUYECKHUX DJIEMEHTOB: pPa3nyaTh MOHATHSA «rJaBHasg mnoxarpynna (A-
rpynmna)» u «mnobouyHas mnoxarpymmna (b-rpymma)», manble u GonblIMe MEPHOBI,
COOTHOCUTH 0003HaueHUs, KOTOphIE HUMEIOTCS B TEPUOJUUYECKON Tabmuie, ¢
YHCJIOBBIMHM XapAKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHX IEMEHTOB (COCTaB U
3apsia sapa, o0Iee YHUCIIo MEKTPOHOB U pacIpeieNieHHe UX MO AIEKTPOHHBIM CII0SIM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB 3JEMEHTOB M HX
COCIMHEHUM B IIpeesiax MajblX IEPUOJ0OB U INIABHBIX NOATPYIII C YYETOM CTPOCHHUS
UX aTOMOB;

e KJacCU(UIMPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPraHWYEeCKHe BEIIeCTBA, XUMHUUYECKUE
peakuuu (10 YMCIYy M COCTAaBY Y4YacCTBYIOIIMX B pEaKUUU BELIECTB, IO TEIIOBOMY
3P PeKTy, M0 U3MEHEHUIO CTETIEHEH OKUCICHUS! XUMHUECKUX SJIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIKME U CHEHU(PUYECKUE XHUMHYECKHE CBOMCTBa
IIPOCTBIX U CJIOXKHBIX BEIIECTB, MIOATBEPXKAAs OIMCAHUE IPUMEPAMHU MOJIEKYIISIPHBIX U
HMOHHBIX YPaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUH;

® COCTaBJIATh YPABHEHUs JJICKTPOJIUTUYECKOM AUCCOLMALMM KHUCIIOT, IIEJIIOYEH U COJIEH,
MIOJIHBIC M COKpAIIEHHBIC YPABHEHUS PEaKIil MIOHHOTO OOMEHa, YpaBHEHHs pEaKIHid,
MOATBEPKJAIOIIMUX  CYHIECTBOBAHUE TIE€HETHUYECKOW CBS3U MEXAY BELIECTBAMU
Pa3IMYHBIX KIJIACCOB;

® DaCKpBIBaTh CYIIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN I[OCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCa ITHX PEaKIIHii;

® [[POTHO3UPOBATH CBOMCTBA BELICCTB B 3aBUCUMOCTU OT HMX CTPOCHUS, BO3MOKHOCTU
IIPOTEKAHUS XUMUYECKUX IIPEBPAILCHUM B Pa3IMYHBIX YCIOBUSX;

® BLIUUCJIATE OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BEILECTB, MacCOBYIO
JI0JTI0 XUMUYECKOTO 3JIEMEHTa Mo (popMyiie COeTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN PEAKIUH;

ecoOm0laTh ~ MpaBWIa  TOJB30BAHUS XHUMHMYECKOW TOCYyAOH U  J1abopaTOpHBIM
o0OpyZOBaHHEM, a TaKXKe MpaBUiIa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSAMU TIO BBITIOJHEHHUIO JA0OPATOPHBIX XUMHUECKUX OTBITOB MO MOJYYEHHUIO
U cOOMpaHMIO ra3000pa3HBIX BEUIECTB (aAMMHUAKa U YIIIEKHUCIIOTO ra3a);

® [[POBOJUTH PEAKLUU, IMOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB pa3JIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpHUI-, OpoMuia-, MOaUI-, KapOoHat-, ocdart-,
CUJIUKAT-, Cyab(ar-, THIPOKCUA-UOHBI, KATHOHBIl AMMOHHMS M HOHBI HM3yYEHHBIX
METAJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

® [[PUMEHATh OCHOBHBIE OIECPALMM MBICIUTEIBHON [EATEIbHOCTH — AHAINU3 U CHUHTE3,
cpaBHEHHE, OO0OOIIEHHE, CHCTEMAaTU3allMIO, BBIABJICHUE NPUYHMHHO-CIEICTBEHHBIX



CBSI3€M — JUIsl M3Yy4YEHHS CBOMCTB BEIIECTB M XHMHUYECKHX PEAKUUN, €CTECTBEHHO-
HAayYyHbIE METOJBI T[IO3HAHWUA — HaONIOJIeHWEe, W3MEpPEeHHe, MOJICIHPOBaHUE,
SKCIEPUMEHT (PEAbHBIA U MBICIECHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KonunuectBo yacos DNEeKTpPOHHBIE O6opynoBaHue 1EHTpa
Ne HaumeHnoBanue pa3zaenos u tem TIpakTu (uudpoBkIe) «Touka pocTa»
n/n IIPOrpaMMBbl Bcero Kontpomea YecKue oOpa3oBaTesbHbIC
bIe pabOTHI paGoTsI pecypehI
Pa3nea 1. IlepeoHayanbHbIe XMMHYECKHE TOHATHSA
[udposas nadbopatopust
Xumusi — BakHasi 001acTh bu6mmoreka [IOK TO XIMHH
1.1 €CTECTBO3HAHUS U MPAKTHYECKON 5 0 2 https://m.edsoo.ru/7f4183 Habop pearrusos A
JICSITCIbHOCTH YeJIOBEKa 7Tc MPOBEACHHA
YYEHUYECKOTO
HKCIIEPUMEHTA TI0 XUMUHU
Bu6nuoreka [JOK
1.2 BermiectBa 1 XUMHUECKHE peaKIUU 15 1 0 https://m.edsoo.ru/7f4183
Tc
HToro mo pasneny 20
Pa3nes 2. BaxkHelilme npeAcTaBUTe I HEOPraHMYECKHUX BeleCTB
Boznyx. Kucnopon. [Tonsitue 06 Bubmiorexa LIOK
2.1 6 1 0 https://m.edsoo.ru/7f4183
OKCHJIaX e
[udposas nadbopatopust
110 XUMUHU
Bonopox. Ilonsatue o kuciorax u bubmmorexa HOK Habop peakTuBoB aist
2.2 8 1 1 https://m.edsoo.ru/7f4183
COJISIX MIPOBEACHUS
7e YYEHUYECKOTO
HKCIIEPUMEHTA TI0 XUMUHU



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

[udposas nadbopaTopust
110 XUMUHU

)3 Bopa. PactBopsl. [lonsarue 06 5 Eggf;ﬁ:;iiiﬁ 764183 Habop peakTuBoB aist
OCHOBAHHUSAX e MIPOBEACHUS
- YYEHUYECKOTO
HKCTIIEPUMEHTA TI0 XUMUHU
[udposas nadbopatopust
10 XUMHH
OcHOBHBIE KJIacChl HEOPTaHUYECKUX bubamorexa [OK H2160p PEaKTUBOB IS
2.4 . 11 https://m.edsoo.ru/7f4183
COEIMHEHU I e MIPOBEACHUS
YYEHUYECKOTO
HKCIIEPUMEHTA TI0 XUMUHU
HToro no pasneny 30

Paznean 3. Ilepuonnueckuii 3akon u [lepuoagnyeckasi cucrema xumnueckux 3jemMenToB JI. M. Menneneena.
CtpoeHue atomoB. Xumudeckasi cBsizb. OKUCJINTEILHO-BOCCTAHOBUTEIbHbIE PEaKIHU

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucTeMa XUMHYECKUX

Bubnuoreka [JOK

3.1 snemerros J1. 1. Merereesa, 7 l;‘tctps.//m.edsoo.ru/ 714183
Crpoenue aToma -
Xumuueckas cBsizb. OKHUCIUTEIHHO- bromiorexa LHOK
3.2 8 https://m.edsoo.ru/7f4183
BOCCTAHOBHTEIIBHBIC PEAKIIHU y
Bubnuoreka [JOK
HToro mo pasneny 15 https://m.edsoo.ru/7f4183
Tc
Bubnuoreka [JOK
Pe3epBHOe BpeMms 3 https://m.edsoo.ru/7f4183

Tc



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

OBIIEE KOJIMYECTBO YACOB 11O 68 5
INPOI'PAMME
TemaTnueckoe nuiannposanue 9 KJIIACC
KoanuecTBo yacon JJIeKTPOHHbIE OobopynoBanne
Ne HaumenoBanue pasiesion (uudpossie) nenrpa «Touka
Kontpoabubie | IlpakTnueckue
n/n U TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pocTa»
padoThI padoThI
pecypcsl
Pasnen 1. BemecTBO U XUuMHYecKHe peaKIIul
IT
11 OBTOPCHI/IG U yriayoneHue . 1 BuGmorexa LIOK
. a BIX pa3ZIeioB
SHATHI OCHOBHAX pasi https://m.edsoo.ru/7f41a636
Kypca 8 Kinacca
1o OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmmoreka [JOK
' XUMHYECKHX PEaAKIHi https://m.edsoo.ru/7f41a636
[udposas
nabopaTopwst 1o
DnexTpo ecka RV
JIEKTPOJIUTHUECKAS
13 ccop . X ccxite g 1 1 bu6mmoreka [IOK Habop peaktuBoB
. 15 uarys. XuMHIECKH
A HHat https://m.edsoo.ru/7f41a636 | s npoBeaCHUS
peaxiuu B pacTBOpax
YUEHUYECKOTO
AKCIEPUMEHTA IO
XUMUHU
HToro no pasneny 17
Pa3znea 2. HeMeTa /1L M X COeAMHEHUS
2.1 OO1ast xapakTepuCcTUKa 4 1 bu6mmoreka [IOK [udposas



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

XUMHUYECKUX JIEMEHTOB
VIIA-rpynnsl. ["aorensl

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

nabopaTopwsi 1o
XUMHH

Habop peaktuBoB
IUISL IPOBEICHUS
YYEHUYECKOTO
HKCTIIEPUMEHTA TI0

XUMHH
OO1ast xapakTepuCcTUKa
29 XHMHUYECKUX BJIEMEHTOB 6 Bubnuoreka [JOK
VIA-rpynmesr. Cepa u eé https://m.edsoo.ru/7f41a636
COCJIMHEHUS
[udposas
nabopaTopwsi 1o
OO1ast xapakTepuCcTUKa XUMHH
XUMHUYECKUX 3JIEMEHTOB VA- bu6mmoreka [IOK Habop peaktuBoB
23 7
rpymmsbl. A30T, Gpochop u ux https://m.edsoo.ru/7f41a636 | nans nmpoBeaeHUS
COCJIMHEHUS YYEHUYECKOTO
HKCTIIEPUMEHTA TI0
XUMHH
[udposas
nabopaTopHsl 1o
OO1ast xapakTepuCcTUKa XUMHH
54 XUMHUYECKUX JIEMEHTOB 2 bu6mmoreka [IOK HaGop peaktuBoB
IVA-rpynmnet. Yriepon u https://m.edsoo.ru/7f41a636 | nans npoBeacHUS
KPEeMHUHN U X COCAUHEHUS YYEHUYECKOTO
HKCTIIEPUMEHTA TI0
XUMHH
HToro no pasneny 25



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

Pa3gen 3. Meraliibl 1 UX COeTUHEHUS

3.1 OO01me CBOMCTBA METAJIIOB 4 bromiorexa LOK
https://m.edsoo.ru/7f41a636
Hudposas
nabopaTopHsl 1o
XUMHH
Bakneiue MeTamibl U UX bu6mmoreka [IOK HaGop peaktuBoB
3.2 16 1 2
COCJIMHEHUS https://m.edsoo.ru/7f41a636 | s npoBeACHUS
Y4EHUYECKOTO
IKCIIEPUMEHTA TI0
XUMHH
Hroro mo pasneny 20

Pa3nen 4. XumMus u okpyxanias cpeia

41 BeniectBa u marepuaisl B 3 Bubnuoreka [JOK
' JKA3HU YeJI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazaery 3
Pe3epBHOe Bpemsi 3
OBILIEE KOJIMYECTBO 68 4 .
YACOB 110 IPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
N KoanuectBo yacon DJIeKTPOHHBbIE HH(PPOBHIE OobopynoBanne
Y
w/n Tema ypoka B Kontposnbnbie | IlpakTnyeckme = 00pa3oBaTe/bHbIe neHTpn «Touka
cero padoThI padoThI pecypceel pocTa»
IT .P
1 penmet xumuu. Posb 1 ; ; BuGmorexa LIOK
XMMUH B J)KU3HU YEJIOBEKA.
https://m.edsoo.ru/ff0d210c
Tena u BemecTsa
) Ilousarue o MmeTomax 1 0 0 Bu6nuoreka [JOK
MO3HAHUS B XUMUHU https://m.edsoo.ru/ff0d227e
[Mudposas
[Tpaktuueckas padora Ne 1 nabopaTopHsl 1o
«ITpaBuna paboTsl B XUMHH
nabopaTopuu U MPUEMBI bu6mmoreka [IOK Habop peaktuBoB
3 1 0 1
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc IUISL IPOBEICHUS
1a0opaTOPHBIM YUEHUYECKOTO
000pyZI0BaHUEM HKCTIIEPUMEHTA TI0
XUMHH
) gI/ICTBIg BEIIIECTBA U CMECH. 1 . . Bubmorexa [IOK
a3JeNeHUs
HOCOV Pl pasa https://m.edsoo.ru/ff0d26¢ca
cMmeceit
[Mudposas
0
[Tpaktuyeckas padora Ne 2 HADOPATOPHA TO
. XUMHH
5 «Pa3nenenue cmeceill (Ha | 0 | bu6mmoreka [IOK Habob HeaKIEOR
IIpUMEpe OUUCTKH https://m.edsoo.ru/ff0d28c8 PP
o IUISL IPOBEICHUS
MMOBAPEHHOM COJIN )»
YYEHUYECKOTO
HKCTIIEPUMEHTA TI0



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

XNMHHN

6 ATOMBI U MOJIEKYJIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
XUMUYECKHE DJIEMEHTHI. Bubmorexa [IOK
! 3Hakw (CHMBOIIB) https://m.edsoo.ru/ff0d2be8
XUMHUYCCKUX DJIEMEHTOB
2 IIpocThie U croXxHbBIE bu6mmoreka [IOK
BEIllECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIISIPHOE bu6mmoreka [IOK
yueHHe https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa
BelecTB. XHUMHUUECKas
10 (bOH;MyJIa. BanenTtHocTh bubmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
aATOMOB XUMHYECKHX
AJICMEHTOB
THOCHUTEIbHAS aTOMHAs
11 Sacfac. OiHOCI/ITeJI:HaSI buomiorexa LOK
https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsl Macca
MaccoBas gois
12 xm/([:;r(;ecxoi(:) 3JIEMEHTa B buomiorexa LHOK
https://m.edsoo.ru/ff0d350c
COCTMHCHUH
13 KoauuecTBo BemecTna. Bu6nuoreka [JOK
Mons. Monsipaast Mmacca https://m.edsoo.1u/ff0d5230
Mudposas
dusznUecKue 1 XUMHUCCKHE BuGmorexa LIOK nmaboparopus o
14 sIBJICHMS. XUMHUYECKast XUMUH

peakuus

https://m.edsoo.ru/ff0d37fa

Habop peaktuBoB
IUISL IPOBEICHUS



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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YYEHHYECKOTO
JKCIIEPUMEHTA 110
XUMHUH

IIpu3Haku u ycioBust

udposas
nabopaTopwsi 1o

XNMHHN

bu6mmoreka [IOK Habop peaktuBoB
15 IIPOTEKAHUS XUMUYECKHUX
. https://m.edsoo.ru/ff0d3al6 IUISL IPOBEICHUS
peaxuuii
YYEHUYECKOTO
HKCTIIEPUMEHTA TI0
XUMHH
3aKOH COXpaHEHUS MacChl
16 )Iz bu6mmoreka [IOK
BelIeCcTB. XMMUYECKHE
https://m.edsoo.ru/ff0d3b88
ypaBHEHHS
Brruncnenus KonuuecTsna,
17 MaccChl BEIIECTBA 10 Bu6nuoreka [JOK
YPaBHEHUSM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peaxkuui
Hudposas
nabopaTopHsl 1o
Knaccuduxarus XUMUHU
XUMUYECKUX PeaKuid bubmmoreka [JOK Habop peaktuBoB
18
(coenuHEeHHS, PA3IOKEHHUS, https://m.edsoo.ru/ff0d3{34 IUISL IPOBEICHUS
3aMeIIeHus, 0OMEHa) YUEHUYECKOTO
HKCTIIEPUMEHTA TI0
XUMHH
M. B. JJoMmOHOCOB —
. bubmuoreka [JOK
19 YUEHBIN-3HIIUKIIOTIEIUCT.

O0600111IeHNE U

https://m.edsoo.ru/ff0d40c4



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

cUCTEMAaTU3alUs 3HAaHUU

KonTtponsHas padota Nel mo

20 Teme «BelecTBa u buomiorexa LOK
https://m.edsoo.ru/ff0d4290
XUMUYECKUE PEAKLIUN
Bo3sngyx — cMech rasos.
)1 Cocras Bo3ayxa. Kucnopon bu6mmoreka [IOK
— BJIEMEHT U IPOCTOE https://m.edsoo.ru/ff0d448e
BeniectBo. O30H
PusnyecKkue 1 XUMUIECKUE
CBOMCTBA KHCIOpOIa
22 (peaxiuu OKI/ICJII;HEH bubmorexa [OK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06
OKCHJIaX
Hudposas
nabopaTopwsi 1o
Crnioco6bI mosryueHus XUMHH
” KHCJIOpOa B 1a00opaTopuu 1 bu6mmoreka [IOK Habop peaktuBoB
MIPOMBIIIJICHHOCTH. https://m.edsoo.ru/ff0d497a | ans npoBeneHuUst
[TpumeneHne Kuciaopoaa YYEHUYECKOTO
HKCTIIEPUMEHTA TI0
XUMHH
Tennosoit appext
XMMUYECKOHN PEaKLUH,
24 IIOHATHE O Bu6nuoreka [JOK
TEPMOXUMUYECKOM https://m.edsoo.ru/ff0d4790
ypaBHEHUH, 3K30- U
SHJIOTEPMHUECKUX PEAKIIUIX
’5 Tornnuso (HedTh, yrons u bu6mmoreka [IOK

MeTaH). 3arpsi3HeHue

https://m.edsoo.ru/ff0d4c4a



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

BO3/yXa, CIIOCOOBI €ro
NpeI0TBPAILCHUS

[Tpaktuyeckas padora Ne 3
o teme «Ilomyuenue u

Bubnuoreka [JOK

Mudposas
nabopaTopwst 1o

XUMHH
Habop peaktuBoB

26 coOupaHHe KICIOpOaa, https://m.edsoo.ru/ff0d4ae2 JUTSL IPOBEICHUS
U3y4YCHUE €r0 CBOHCTBY Y4EHUYECKOTO
AKCTIIEPUMEHTA TIO
XUMUHU
Bonopon — onemert bubmmoreka [JOK
27 | HpOCTOE BELIECTEO. https://m.edsoo.ru/fl0d4dd0
Haxoxnenue B mpupone
[Mudposas
nabopaTopHsl 1o
XUMUHU
q)HineCKHe 1 XHMITECKHE bu6mmoreka [IOK HaGop peaktuBoB
28 | cBOHCTBA BOZOPOZR. https:/m.edsoo.ru/f0d4dd0 | mus mposeeHus
[Ipumenenne Bogopoaa
Y4EHUYECKOTO
AKCTIICPUMEHTA TI0
XUMUHU
79 IloHsaTHE O KUCIIOTaX U Bu6nuoreka [JOK
COJISIX https://m.edsoo.ru/ff0d50d2
Mudposas
nabopaTopHsl 1o
30 CriocoOsI moryueHust bubmmoreka [JOK XUMUHU

BOJIOPO/Ia B JIabOpaTopuu

https://m.edsoo.ru/ft0d4dd0

Habop peaktuBoB
IUISL IPOBEICHUS
YYEHUYECKOTO



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

AKCIIEPUMEHTA 110
XUMHUH

[Tpaktuyeckas padora Ne 4

Mudposas
nabopaTopwst 1o

XNMHHN

31 o teme «Ilonyuenue u bubmmoreka [JOK Habop peaktuBoB
coOupanme BOJIOpOIa, https://m.edsoo.ru/ff0d4f42 JUTSL IPOBEICHUS
W3YYEHHE ero CBOUCTBY YU4EHUYIECKOTO

AKCIIEPUMEHTA TIO
XUMUHU

1 MonsipHblii 00BEM Ta30B. bu6mmoreka [IOK
3akoH ABorazipo https://m.edsoo.ru/ff0d542¢
Brerunciienus 00bEma,

KOJIMYECTBa BEIECTBA rasa

33 0 €ro I/I3BCCTHH(-)[My bubmmorexa LHOK

https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH
00BEMY
Brruncnenus 006EMOB razoB

34 10 YPaBHEHHUIO PEAKIUU Ha bu6mmoreka [IOK
OCHOBE 3aKOHA 0OBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILIIEHUI Ira30B

Mudposas
nabopaTopwsi 1o
XUMUHU

35 dusnueckue 1 XMuMHUECKHE bubmmoreka [JOK Habop peaktuBoB

CBOMCTBA BOJIbI

https://m.edsoo.ru/ff0d587a

JUIsL TIPOBEICHUS
YYEHHUYECKOTO
JKCIIEPUMEHTA 110
XUMUHU



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

CocTaB OCHOBaHUH.

Bbubnuoreka [JOK

[udposas
nabopaTopwsi 1o

XUMHH
HaGop peaktuBoB

36
[Tonstue 06 UHAMKATOPAX https://m.edsoo.ru/ff0d59e2 IUISL IPOBEICHUS
YU4EHUYIECKOTO
AKCIIEPUMEHTA TIO
XHUMHH
Bona kak pactBopuTeIs.
Hackbiiennsie u
37 t bubmuoreka [JOK
HEHACHIIIICHHBIC PACTBOPBI.
H P P https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s1 BEIIeCTBA B
pacTBope
udposas
J1a00paTopHs 10
[Tpaktuyeckas padora Ne 5 patop
o teme «IIpurorosienue R
I
18 ACTBODOE © OIDeNCTEHHOI bubmmoreka [JOK Habop peaktuBoB
TBOPOB C OIPEACAEHHOM
P P N E) https://m.edsoo.ru/ff0d5eba TUISL IPOBEICHUS
MacCOBOM Jomeit
. YU4EHUYIECKOTO
PacTBOPEHHOTO BEIIECTBAY
AKCIIEPUMEHTA TIO
XHUMHH
KontponbHas padorta Ne2 1o
39 pK p B bubmuoreka [JOK
teme «Kucmopon. Bogopon.
pOAL- BOROpOA https://m.edsoo.ru/ff0d6342
Bona»
OKCHIBI: COCTAaB,
40 A o bubmuoreka [JOK
KJIacCH(pHUKAIIHS,
H https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
A1 [Tonyuenue u xumnyeckue bu6mmoreka [IOK Hudposas

CBOMCTBA KHCJIOTHEIX,

https:/m.edsoo.ru/ff0d664e

nabopaTopHsl 1o



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OCHOBHBIX U aM(OTEPHBIX
OKCHJI0B

XUMHH
Habop peaktuBoB
IUISL IPOBEICHUS
YYEHUYECKOTO
HKCTIIEPUMEHTA TI0

XUMHH
OcHOBaHUS: COCTaB,
42 KITacCUpUKAIUS Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[Mudposas
nabopaTopHsl 1o
XUMHH
13 [Tonyuenue u xumn4yeckue bu6mmoreka [IOK Habop peaktuBoB
CBOMCTBA OCHOBaHUI https://m.edsoo.ru/ff0d67ca IUISL IPOBEICHUS
YYEHUYECKOTO
HKCTIIEPUMEHTA TI0
XUMHH
Kucnorsr: cocras,
44 KITacCUpUKAIUS buomiorexa LOK
’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
[Mudposas
nabopaTopHsl 1o
XUMHH
45 [Tonyuenue u xumn4yeckue bu6mmoreka [IOK Habop peaktuBoB
CBOICTBA KUCIIOT https://m.edsoo.ru/ff0dfee2 IUISL IPOBEICHUS
YYEHUYECKOTO
HKCTIIEPUMEHTA TI0
XUMHH
46 Conu (cpennue): bubmuoreka [JOK [udposas



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

HOMEHKJIaTypa, CII0COObI
MOJTYYCHHS, XUMHYECCKUE
CBOMCTBA

https://m.edsoo.ru/00ad9474

nabopaTopwsi 1o
XUMHH

Habop peaktuBoB
IUISL IPOBEICHUS
YUEHHUECKOTO
HKCTIIEPUMEHTA TI0
XUMHH

[Tpaktuyeckas padora Ne 6.
Pewrenne
AKCTIIEPUMEHTAIBHBIX 3a71a4

Bubnuoreka [JOK

[udposas
nabopaTopwsi 1o

XUMHH
Habop peaktuBoB

47 1o TeMe «OCHOBHBIE KIJIACCHI https://m.edsoo.ru/00ad9b7c | nans mpoBeaeHUS
HEOPraHMYECKUX YYEHUYECKOTO
COCAMHECHUI» OKCIIEPUMEHTA 110

XUMHH
['enernueckas cBs3p MEXK
48 KJIaCCaMHU HeOpFaHI/I‘-IeCKI/Il)[(y bubmmorexa LHOK
. https://m.edsoo.ru/00ad9a50
COCIMHEHUI

49 O6oOmeHne u bubmuoreka [JOK
CUCTeMAaTH3AIIHsI 3HAHHIA https://m.edsoo.ru/00ad9cb2
KonTtponsHas padota Ne3 mo
Teme "OCHOBHBIE KJIaCChI bubmuoreka [JOK

50
HEOPraHMYECKUX https://m.edsoo.ru/00ad9¢ela
coequHeHui"

IIepBble NOMIBITKH
Kaccuuicann bubmuoreka [JOK
51 XUMHUUYECKUX DIIEMEHTOB.

ITonATHE O TpymnIax
CXOJHBIX IEMEHTOB

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



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

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema

Bu6nuoreka [JOK

52 XUMHUYCCKUX 3JIEMEHTOB /], https://m.edsoo.ru/00ada52¢c
N. Menpaeneesa
53 Ilepuoel, rpymnisl, bu6mmoreka [IOK
MOATPYIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB bubmmoreka [JOK
aTOMHBIX s1ep. M30Tomsl https://m.edsoo.ru/00ada342
CrpoeHue IeKTPOHHBIX
55 000J10YeK aTOMOB bubmuoreka [JOK
snemeHToB Ilepuoanueckoit https://m.edsoo.ru/00adabbc
cucremsl JI. 1. Menaeneena
XapakTrepucTuka
XUMHYECKOTO AJIEMEHTA TI0
56 €ro MOJOXEHHUIO B bubmmorexa LIOK
_ https://m.edsoo.ru/00ada824
Ilepuoaunueckoii cucreme /1.
N. Menaeneesa
3nauenue [lepnoanueckoro
3aKOHa JIJIsl pa3BUTHS HAYKU
u npaktuxu. J[. W.
MenneneeB — yu€HbIH, bubmmoreka [JOK
57
MeAaror U TpaXkJaaHuH. https://m.edsoo.ru/00ada96e
KonTtponsHast padota Ne4 "
Crpoenue aToma.
[Tepuoanueckuii 3akoH"
JICKTPOOTPHULIATEIIEHOCTh
58 aaToeMOI]:C;((i/H\IZI/I‘IjCCIfI/IX " Bubmiorexa LIOK
S IOMCHTOR https://m.edsoo.ru/00adaab8
59 HMonHas xumMuieckasl CBA3b bubmuoreka [JOK



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

60 KoBanenTHas nonsipHas | bu6mmoreka [IOK
XHUMUYECKasl CBSA3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas | bu6mmoreka [IOK
XHUMUYECKasl CBSA3b https://m.edsoo.ru/00adaab9
62 CrereHb OKUCIICHUS 1 Bubmmorexa HOK
https://m.edsoo.ru/00adae28
UTEILHO-
63 ]?:CI/:':FJ;HOZI/ITG?IBHHG 1 bubmmorexa LHOK
https://m.edsoo.ru/00adb076
peakiuu
64 Oxucnaurenu u 1 bubmuoreka [JOK
BOCCTAaHOBHTEIIN https://m.edso0.ru/00adb076
KontponbHas padora Ne5 o
65 Te?we Ii(élTpoeHEer:)meJ:l.. T 1 bubnmorexa LIOK
https://m.edsoo.ru/00adb486
XHUMHUYECKas CBA3b»
66 I(;ﬁg:g;iizeyi()& ! bubanorexka [JOK
. https://m.edsoo.ru/00adb33¢
CHUCTEMAaTH3al¥sl 3HAHHIMA
67 Hrorosast KOHTpOJIbHAS | bu6mmoreka [IOK
pabota Ne 6 https://m.edsoo.ru/00ad9cb2
68 I(;?:gjiizeyflm(' ! bubanorexka [JOK
. https://m.edsoo.ru/ff0d61c6
CHUCTEMAaTH3alMsl 3HAHHIMA
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

IHOYPOYHOE IINTAHUPOBAHHUE 9 KJIACC

Ne KoandecTBo 9acoB OobopynoBanne
DJIeKTPOHHbIE HU(POBLIE nentpa «Touka
n | Tema ypoka KonTposs IpakTHYecKHe o0pa3oBaTe/ibHbIE pocTa»
/ Bcero | Hble paGoThI pecype
I padoThbI
Ileproarueckuil 3aKOH.
[Tepuonnueckas cucrema | bubmmoreka [JOK
XUMHUYCCKUX 3JIEMEHTOB /]. https://m.edsoo.ru/00adb59e
H. Menpeneena
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB | bubmuoreka [JOK
XUMHUYCCKUX DJIEMEHTOB https://m.edsoo.ru/00adb6bb
IIEPBBIX TPEX NIEPUOJIOB
E;Z:ﬁ::;;;ﬂ " 1 bubmuoreka [JOK
https://m.edsoo.ru/00adb7e2
HEOPraHMYECKUX BEIIECTB
e epmeramrenns |1 biuGaotexa LIOK
B https://m.edsoo.ru/00adbac6
peméToK
KonTponpnast padora Nel
o teme «IloBTOopenue u
yriryOJaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeNioB Kypca
8 Kmacca»
Knaccudukarms 1 bu6mmoreka [IOK [Mudposas

XUMUYECKUX PEAKIUH I10

https://m.edsoo.ru/00adbcb0

na0opaTopHst IO XUMHHU



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

Pa3JIMYHBIM IIPU3HAKAM

HaGop peakTuBoB aist
MIPOBEACHUS
YYEHUYECKOTO
HKCTIIEPUMEHTA TI0

XUMUHU
ITonsATHE O CKOpOCTH
XUMHUYECKON PEAKIHH. bu6mmoreka [IOK
/ [ToHsiTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEAKIIUIX
[TonsiTHE O XUMUYECKOM
paBHOBecuu. DakTopwl,
2 BIIMAIOIIUE HA CKOPOCTH bu6mmoreka [IOK
XUMHYECKOU peakinu u https://m.edsoo.ru/00adc28c
MIOJIOKEHHE XUMUYECKOTO
paBHOBECHS
. OKucIuTeIbHO- BuGmorexa LIOK
BOCCTATOBHTCIRHBIC https://m.edsoo.ru/00adcade
peakiuu
Teopus
10 AIEKTPOIUTUYECKON bubmmoreka [JOK
mucconanui. CHiIbHbBIC U https://m.edsoo.ru/00adcd68
cy1abble IEKTPOITUTHI
[Mudposas
na0opaTopHst IO XUMHHU
1 Nounsie ypaBHEHUS bubmuorexa [JOK ESS:;E;:;THBOB A
peaxuuii https://m.edsoo.ru/00add448
YYEHUYECKOTO

JKCIIEPUMEHTA 110
XUMHUH



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

XMMHUYECKUE CBOUCTBA
KHUCJIOT U OCHOBAaHUU B

[udposas

nabopaTopHst IO XUMHUHU
Habop peaktuBoB s

12 CBETE TpeJCTaBlIeHUI 00 bromiorexa LHOK MIPOBEICHUS
N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUIECKOM YYEHUYECKOTO
JIVICCOLIUAITUT AKCIIEPUMEHTA TIO
XHUMHH
Mudposas
XUMHUYECKUE CBOMCTBA nabopaTopHst IO XUMHHU
COJIEH B CBETE Habop peakTuBOB aJis
13 npeJCTaBIeHUN 00 bubmmorexa LIOK HpOBeI:);LIZ:HH;I )
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKOM YYEHUYECKOTO
JIVCCOLIUAITUT AKCIIEPUMEHTA TIO
XHUMHH
14 [TonsATHE O THIpOIU3E bu6mmoreka [IOK
coneit https://m.edsoo.ru/00add9d4
15 O6oOmeHne u bubmuoreka [JOK
CUCTEMAaTH3aIUs 3SHAHUH https://m.edsoo.ru/00addd12
[Mudposas
[Tpaktudeckas padora Ne ;aizpmzz::ﬂn;;;&zn;:m
16 1. «PemecHue Bubnuoreka [JOK HpOBeI:);LIZ:HH;I
AKCTIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
B YYEHUYECKOTO
AKCIIEPUMEHTA TIO
XHUMHH
KonTponsHas pabota Ne2
17 10 TEME Bu6nuoreka [JOK
«DNEKTPOIUTUIECKAS https://m.edsoo.ru/00addecO

Jucconuanus.



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

XUMHUECKUE pEaKUU B
pacTtBopax»

OO1ast xapakTepuCcTUKa
raJloreHOB. XUMHYECKHUE

Bu6nuoreka [JOK

18
CBOICTBa Ha pUMEpe https://m.edsoo.ru/00addfe2
XJopa
Xnoposojopon. ConstHas
19 KHCJI0Ta, XUMHYECKHUE Bubnuoreka [JOK
CBOICTBA, MOJIy4CHHUE, https://m.edsoo.ru/00ade104
pUMEHEHHE
udposas
nabopatopusi o XUMUU
[Tpaktuyeckas padora Ne 2 patop
HaGop peakTuBoB aist
o teme «Ilomyuenue bu6mmoreka [IOK
20 5 MIPOBEACHUS
COJISTHOM KUCJIOTBI, https://m.edsoo.ru/00ade348
. YYEHUYECKOTO
u3yueHue e€ CBOHUCTB
HKCTIIEPUMEHTA TI0
XUMUHU
Brrunciienus no
71 YPaBHEHUAM XUMUYECKHUX bu6mmoreka [IOK
peaxuuii, eciiu OUH U3 https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
” OO1ast xapakTepuCcTUKa bu6mmoreka [IOK
aneMeHTOB VIA-Tpynmbl https://m.edsoo.ru/00ade64a
ANIIOTpOIHBIE
MOIU(PHUKAIIUU CEPHI.
” HaxosxneHnue cepsl u €€ bu6mmoreka [IOK

COEIMHEHHI B IIPUPOJIE.
XUMHUUYECKUE CBOMCTBA
cephl

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CepoBoaopo, CTpOEHHUE,

24| b bu6mmoreka [IOK
U3UYCCKUE U
. https://m.edsoo.ru/00ade802
XUMHUUYECKUE CBOICTBA
udposas
J1a00opaTopHs 10 XUMUU
Oxcunpl cepsl. CepHas patop
HaGop peakTuBoB aist
KHUCTIOTa, (hU3HUecKue u Bu6nuoreka [JOK
25 . MIPOBEACHUS
XUMHUYECKUE CBOICTBA, https://m.edsoo.ru/00adea28
YYEHUYECKOTO
MIPUMECHECHHE
AKCIIEPUMEHTA TIO
XUMHH
XUMHUYECKUE PEaAKLUH,
JIeXKAIIUEe B OCHOBE
MIPOMBIIIJICHHOTO CTI0C00a
MOJTYy4YEHUS] CEPHOM bubmmoreka [JOK
26
KHCIJIOTBI. XUMHUYECKOS https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIEH
Cpebl COSTUHEHUSIMU
cepbl
Brrunciaenue MmaccoBoi
7 Bu6nuoreka [JOK
JIOJIM BBIXOJIa MIPOIyKTa
POAYK https://m.edsoo.ru/00adec8a
peakiuu
OO1ast xapakTepuCcTUKa
BJIEMEHTOB V A-TPYIIIIbI.
73 A Py Bu6nuoreka [JOK
30T, paclpOCTPaHCHUE B
» Pactipoctp https://m.edsoo.ru/00adeea6
npupoje, Gpuznyeckue u
XHMHUYECKHE CBOMCTBA
AmMmuak, ero pusndecKue IMudporas
’ ¢ . bub6nmoreka [IOK Pp
29 | u XuMHUYECKUE CBOHCTBA, nabopaTopHst M0 XUMHUHU

[IOJIy4eHUE U IPUMEHEHUE

https://m.edsoo.ru/00adf004

HaGop peakTuBoB aist



https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adec8a
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MPOBEICHUS
YYEHUYECKOTO
AKCIIEPUMEHTA 110
XUMUHU

[Tpaktuueckas padora Ne 3
o teme «Ilomyuenue

Bu6nuoreka [JOK

udposas

nabopaTopHst M0 XUMHUHU
Habop peaktuBoB s

30 aMMHaKa, U3y4eHHE eTo https://m.edsoo.ru/00adf180 HPOBCIICHITA
CBOIHCTEY YYEHUYECKOTO
HKCTIIEPUMEHTA TI0
XUMUHU
[udposas
nabopaTopHst M0 XUMHUHU
A30THas KucloTa, eé Butmiorexa LIOK Habop peaktuBoB s
31 usieciie i . https://m.edsoo.ru/00adf306 HPOBCACHILE
XUMUYECKHUE CBOMCTBA YYEHUYECKOTO
HKCTIIEPUMEHTA TI0
XUMUHU
Hcnonp3oBanue HUTPATOB
U COJIEl aMMOHHUS B
. Ka4yecTBe anHepanLHHx BuGmorexa LIOK
yAoOpenit. Xiniriectoe . https://m.edsoo0.ru/00adf518
3arpsA3HEHUE OKpYXKaroei
Cpeabl COeANHEHUSIMH
azora
dochop. Oxcun dhocdopa [udposas
13 (V) u pocdopnas kucinora, bu6mmoreka [IOK na0opaTopHst M0 XUMHUHU

¢busnueckue u
XHMHUYECKHE CBOMCTBA,

https://m.edsoo.ru/00adf68a

HaGop peakTuBoB ais
MIPOBEACHUS



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

MIOJTy4eHHUE

YYEHHUYECKOTO
JKCIIEpUMEHTA 110

XUMHH
Hcnons3oBanue pochaToB
B KaueCTBE MUHEPATHHBIX
34 yoOpeHuil. BanI:IBHeHI/Ie buomiorexa LOK
. https://m.edsoo.ru/00adfc20
MIPUPOTHON Cpe/Ib
docharamu
Yraepon,
35 pacIpoCTpaHEHUE B bu6mmoreka [IOK
npupoje, hpuznyeckue u https://m.edsoo.ru/00adfd9¢c
XUMHUUYECKUE CBOMCTBA
Oxcuppl yriaepoaa, ux
¢busnueckue u
36 XHMHUYECKHE CBOMCTRA. Bbu6nuoreka [JOK
DKOJIOTHYECKHE https://m.edsoo.ru/00adfebe
po0OIeMbl, CBSI3aHHBIE C
okcusom yriepona (IV)
[Mudposas
na0opaTopHst M0 XUMHUHU
37 YroabHas KUCI0Ta U €€ Bubnuoreka [JOK SSS:;EE?{I;THBOB A
COJH https://m.edso0.ru/00ae006¢
YUEHUYIECKOTO
AKCIIEPUMEHTA TIO
XUMHH
[TpakTudaeckast padora Ne 4 [udposas
3g | MoTeme "Tlosryuenue bu6mmoreka [IOK na0opaTopHst M0 XUMHUHU

YIIEKUCIIOTO ra3a.
KauectBennas peaxius Ha

https://m.edsoo.ru/00ae027¢

HaGop peakTuBoB ais
MIPOBEACHUS



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

kapOoHaT-uoH"

YYEHHUYECKOTO
JKCIIEpUMEHTA 110
XUMHUH

39

HCpBOHa‘IaHBHBIC IIOHATUA
00 opraHm4ecKux
BEIIIECTBAX KaK O
COCIMHEHUSX yriepoa

bubmuoreka [JOK
https://m.edsoo.ru/00ae054¢

40

Kpewmuuii u ero
COEIMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/00ae080a

41

[Tpaktudeckas padora Ne
5. Pemienue
AKCIIEPUMEHTATBHBIX
3aJ1a4 I10 TeMe
«BaxxkHennne HeMeTaJlIbl
U UX COCIUHCHUS»

bubmuoreka [JOK
https://m.edsoo.ru/00ae0bf2

[Mudposas

nabopaTopHst IO XUMHHU
Habop peaktuBoB s
MIPOBEACHUS
YYEHUYECKOTO
HKCTIIEPUMEHTA TI0
XUMHH

42

KonTtponsHas padora Ne3
no teMe «BaxHelmue
HEMETaJUThl U UX
COCJTUHCHHUS»

bubmuoreka [JOK
https://m.edsoo.ru/00ae0el8

43

OOmast xapakTepuCcTUKa
XUMHUUYECKUX DIIEMEHTOB
— METaJIOB.
Merannuueckas CBs3b U
METaJNINYECKast
KpHUCTaJUINYECKas
pewmérka. Gusnyeckue
CBOMCTBA METAJIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ael103e

44

XMMHUYECKHE CBOUCTBA

Bu6nuoreka [JOK

[Mudposas



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

METaJlJIOB.
DNEKTPOXUMHUYECKUN Psifl
HaIpsHKEHUN METAJUIOB

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

nabopaTopHst IO XUMHUHU
Habop peaktuBoB s
MIPOBEACHUS
YYEHUYECKOTO
HKCTIIEPUMEHTA TI0

XHUMHH
Oo61mue crocoObl
MOJTy4€HHUSI METaJLIOB.
CrnaBel. Beraucnenus mo
45 YPABHEHUSM XUMHUYECKHUX Bubmiorexa LIOK
. https://m.edsoo.ru/00ael 156
peaxiuii, eciii OJIuH U3
pEareHToB COJIEPKUT
IPUMECH
46 ITonsaTHE O KOppPO3UU bu6mmoreka [IOK
METaJJIOB https://m.edsoo.ru/00ael1278
[Mudposas
na0opaTopHst IO XUMHHU
Ha AKTUBOB JIJISI
47 [I{erounBIe METAILIBI bubmmorexa LIOK Hp(f::ngznﬂ o
https://m.edsoo.ru/00ae14b2
YUEHUYIECKOTO
AKCIIEPUMEHTA TIO
XHUMHH
[Mudposas
na0opaTopHst IO XUMHUHU
43 OKCHIIBI ¥ THIPOKCH/IBI bubimoreka [JOK ESS:;E;:;THBOB e
HATpUS U KaJus https://m.edsoo.ru/00ae14b2
YUEHUYIECKOTO

JKCIIEPUMEHTA 110
XUMUHU



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

[udposas

nabopaTopHst IO XUMHUHU

H_[enquoseMenLHLvIe BuGmorexa LIOK Habop peaktuBoB s
49 MeTamzH R https://m.edsoo.ru/00ael5e8 MPOBECHIA
Maraui YU4EHUYIECKOTO
AKCIIEPUMEHTA TIO
XUMUHU
[udposas
nabopaTopHst IO XUMHHU
Baxkueiiniue coemuHCHUSA Bu6nuoreka [JOK Habop peaxtusos s
50 KaJIbIIHs https://m.edsoo.ru/00ael Se8 HPOBCACHILE
YUEHUYIECKOTO
AKCIIEPUMEHTA TIO
XUMUHU
51 O6006menue u
CHUCTEMAaTH3aLIMS 3HAHU I
[udposas
nabopaTopHst M0 XUMHUHU
KécTkocTh BOJIBI U bu6mmoreka [IOK Habop peaiTueos s
32 CHOCOOBI €€ yCTpaHeHUs https://m.edsoo.ru/00ae1886 HPOBCIICHITA
YU4EHUYIECKOTO
AKCIIEPUMEHTA TIO
XUMUHU
[udposas
[Tpaktuyeckas padora Ne 6 AabopaTopu N0 XHmuH
. Bu6nuoreka [JOK Habop peakTtuBoB s
53 o Teme "JKECTKOCTH BOIbI

U METOJIbl €€ ycTpaHeHus"

https://m.edsoo.ru/00aeclae8

[IPOBEACHUS
YYEHHUYECKOTO
JKCIIEPUMEHTA 110



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

XNMHHN

54 J— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
udposas
na0opaTopHst IO XUMHUHU
55 AmdoTepHbIe CBOICTBA bubmmoreka [JOK ESS:;EE:;THBOB A
OKCHJIa M THIPOKCUAA https://m.edsoo.ru/00aelc64
YYEHUYECKOTO
HKCTIIEPUMEHTA TI0
XUMHH
udposas
nabopaTopHst IO XUMHUHU
56 Kenezo bromiorexa LOK ESS::ILE;:;THBOB o
https://m.edsoo0.ru/00ae1d86
YYEHUYECKOTO
HKCTIIEPUMEHTA TI0
XUMHH
[Mudposas
na0opaTopHst IO XUMHUHU
OKcuzipl, THIPOKCUABI U HaGop peakTuBoB ais
57 coJu iene:&f I()H) u f[Kene:;a buomiorexa LOK HpOBeI:);LI::HH;I "
https://m.edsoo.ru/00ae35¢e6
(IIT) YYEHUYECKOTO
HKCTIIEPUMEHTA TI0
XUMHH
58 Oo6o06uienue u
cucTeMaTH3alus 3HaHUH
[TpakTuueckas padota Ne BuGmiorexa LIOK Ludposas
59 | 7. Pemenue na0opaTopHst IO XUMHUHU

SKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/00ae3de8

HaGop peakTuBoB aist



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

3aJ1a4 110 TEME
«BaxHeuie MeTajuibl 1
UX COCOUHEHUA

MPOBEICHUS
YYEHUYECKOTO
AKCIIEPUMEHTA 110
XUMUHU

60

Breraucnenus mo
YpaBHEHUSIM XUMUYECKUX
peaKuui, eCiiv OJJUH U3
peareHToB JaH B U30BITKE
WJTU COJIEPIKUT MPUMECH.
Brrauciaenus MaccoBoit
JI0JIA BBIXOJIa MPOJIYKTA
peakuuu

bubmuoreka [JOK
https://m.edsoo.ru/00ae1750

61

O0600611IEHNE U
CUCTEMATU3aIUs 3HAaHUN

62

KonTtponsHas padota Ned
no teMe «BaxHelmue
METaJUIbl U UX
COCJTMHCHHUS»

63

BemectBa u matepuaisl B
[IOBCETHEBHOU KU3HU
4eJI0BeKa

bubmuoreka [JOK
https://m.edsoo.ru/00ae350

64

XUMHUYECKOE 3arpsA3HEHHUE
OKpY’KaIOILEH Cpeibl

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae4270

65

Ponb xumuu B perieHuu
HKOJIOTHYECKUX MPOoOIeM

Bubnuoreka [JOK
https://m.edsoo.ru/00ae4270

66

PesepBHBIN ypOK.
O0600611IEHNE U
CUCTEMATU3alUs 3HAaHUU

bubmuoreka [JOK
https://m.edsoo.ru/00ae0d0a



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

PesepBHBIN ypOK.

Bbu6nuoreka [JOK

67 | 006006 1
COIIEHHE 1 . https://m.edsoo.ru/00adb33c
cucreMaTtuilaluia 3HaHUNU
P i .
63 | OSobmenmon I bubmorexa HOK
t . https://m.edsoo.ru/00ad9cb2
cucreMaTtTmui3aluia 3HaHUNU
OBIIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



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