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HOACHUTEJIbBHAA 3AIINCKA

Copneprkanue mporpaMMbl HarpasiIeHO Ha (JOPMHPOBAHNE €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH YYaITUXCS
U OpraHu3alyi0 M3y4eHHUs] XMMHUM Ha JEATEIbHOCTHOM OCHOBE. B Hell yuuTBIBarOTCSI BO3MOXKHOCTH
npeamera BpeannzauuuTpeboBaHnii®I'OCOO0 K mmaHUpyeMBbIM JUYHOCTHBIM W METalpeAMETHBIM
pe3yiapraTaM oOy4yeHHs], a TaKKe MEXKIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00111€r0 00pa3oBaHusl.

Hab6azellenTpaoOpa3oBaHusieCTeCTBEHHO-HAYYHOUU TEXHOJIOTHIECKOMHAIpaBiIeHHOCTeH« T ouka pocTay
oOecrieunBaeTcsi peanu3anuss 00pa30BaTENBHBIX IMPOrPAMM €CTECTBEHHOHAYYHOW W TEXHOJIOTHYECKOM
HaIpaBJICHHOCTEH, pPa3pabOTaHHBIX B COOTBETCTBHHM C TpeOOBAaHMSAMH 3aKOHOAATENHCTBA B cdepe
oOpazoBanusi U ¢ y4€rom pexkoMmeHmanuii DexeparbHOrO oOrneparopa Y4eOHOTO MpenMeTa « XHUMHES.
Hcnosp3oBanne obopymoBanus « TOYKH pocTay MpH peali3alid JAHHON MPOrpaMMBbl TIO3BOJISIET CO3/IaTh
YCIIOBUSA JUTst dhopmupoBaHUs y yyaluxcs €CTECTBEHHO-
Hay4yHOM,MaTeMaTu4ecKoi,nH(HOpMallMOHHOUTPaMOTHOCTH, POPMHUPYETCAKPUTUIECKOEUKPEATUBHOE
MBIIJICHUE, COBCPIICHCTBYIOTCA HABBIKH eCTeCTBeHHO-HaquOﬁ HAIpaBJICHHOCTHU, a4 TAKKC MOBBINIACTCA
KauecTBO 00pa30BaHUSI.

[IporpaMma 1o XMMHM Ha YpOBHE OCHOBHOTO 00ImIiero oOpa3oBaHHS COCTAaBJI€HAa HAa OCHOBE
TpeOOBaHUN K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNIbHOM MporpamMmbl OCHOBHOTO OOIIETro
oOpazoBanus, npenacrtaBieHHbix B PI'OC OO0, a Taxke Ha ocHOBe (enepalbHON pabodeil mporpamMmsl
BOCIIUTaHMS U C Y4ETOM KOHLEMIUHU MpenojiaBaHus ydeOHOro npeamera «XuMHs» B 00pa30BaTEIbHBIX
opranuzanusax Poccuiickont denepanuu.

[Iporpamma mo xuMuu Aa€T NpeACTaBICHUE O LEsIX, oOmel cTpaterun oOydeHus, BOCIMTAHUS U
pa3BUTHS OOy4arOIIMXCS CPEJCTBAMM Y4eOHOTO NpeAMEeTa, YCTaHaBJIMBAET 00s3aTeIbHOE IPEAMETHOE
COJZIEp’KaHUe, IPENIyCMaTPUBACT PACIPEAEICHUE €ro IO KjlaccaM M CTPYKTYPHPOBAHHE IO paslenaM M
T€MaM IpOrpamMMbl 10 XHMHH, OIPEIENIACT KOJMYECTBEHHBIE M KAaYCCTBCHHBIC XapaKTEPUCTUKU
COJZIEP)KaHUSA, PEKOMEHAYEMYIO IOCIEIOBATCIIBHOCTh M3YYEHUS XHMHH C Y4ETOM MEKIIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4e€OHOTro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O00ydaromuxcs,
olnpenenseT BO3MOXHOCTH IpeaMeTa s peanu3aluy TpeOOBaHUM K pe3yiabTaTaM OCBOCHHS OCHOBHOM
0o0pa3oBaTeNIbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs, a TaKkke TpeOOBaHMH K
pesyiabTataM OOydeHMs XMMUM Ha YpPOBHE LeJed M3yd4eHHUs IpeIMeTa U OCHOBHBIX BHUAOB Y4eOHO-
[I03HABATEIbHOH JEATEILHOCTH 00yUaIOIIErocs 0 OCBOCHUIO y4EOHOTO COAEP/KAHMSL.

3HaHUWE XUMHMM CIY)KUT OCHOBOM i (OPMHUPOBAHUS MHPOBO33pEHMs OOYYaIOLIErocs, €ro
NPEJCTaBICHUH O MaTepUAJIBHOM E€IMHCTBE MHUPA, BAXHYIO PpOJIb UIparoT (GopMuUpyeMble XUMHEH
IIPEJCTABICHUS O B3aUMOIIPEBPAILEHUSIX SHEPIHMU U 00 3BOJIOLMH BEIIECTB B MPUPOJE, O MYTIX pEeIICHUs
rJ1I00aJIbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPbEBOI, SHEPreTHUECKOW, MUIIEBON U
9KOJIOTHYECKOH 0€30MacHOCTH, TPOOIIEM 31paBOOXPaHEHHS.

N3yuenune xumun:

CIOCOOCTBYET pea3allii BO3MOXKHOCTEH sl caMopa3BUTUS U (OPMHUpPOBAHMS KYJIbTYpHI
JMYHOCTH, €€ 001el U PyHKIMOHATBHONW I'PaMOTHOCTH;

BHOCUT BKJIaJl B ()OPMHUPOBAHUE MBIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH 00Yy4arolIuXcsi, HABBIKOB
UX CaMOCTOSITEJIbHOW Y4eOHOH JesTeTbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIIEA0BATEIbCKUX YMEHH,
HEOOXOAMMBIX KakK B IOBCEHEBHOM KM3HHU, TaK U B MPO(PECCHOHANBHOM JeITeNbHOCTH;

3HaKOMHUT CO CHEUU(PHUKOW HAy4YHOI'O MBIIIJICHHS, 3aKJIaJbIBa€T OCHOBBI I1I€JOCTHOTO B3IIsJa Ha
€IMHCTBO TPHUPOJBI M YEIOBEKAa, SBISAETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUHM €CTECTBEHHO--
Hay4YHOH IPpaMOTHOCTH O0yJarOLIUXCS;

CocOOCTBYeT (POPMHPOBAHUIO LEHHOCTHOTO OTHOLIEHMS K €CTECTBEHHO--HAyYHBIM 3HAaHUSAM, K
IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIa/ B OKOJIOTHUECKOE 00pa30BaHue 00yJyaromuxcsl.



JlaHHbIE HampaBjieHUs B OOYYEHHU XHMHUHU O0ECIEUMBAIOTCS CHEUU(UKON conmepKaHHs yueOHOTO
npeaMeTa, KOTOPBIN SBISIETCS MEeAarorHuecKl aJalTHPOBAHHBIM OTPaKCHHEM 0a30BOI HayKHM XMMHHU Ha
OIIPENEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOro oOmero oOpa3oBaHUs OPHEHTHPOBAaH HAa OCBOCHHE
0Oy4aromMMHUCs CHUCTEMBbl TIEPBOHAYAIBHBIX TOHATHA XUMHH, OCHOB HEOPraHWYECKOH XHMUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX MOHATUN OPraHuYeCKON XUMUH.

CtpykTypa copepkaHusi IPOTPaMMBI IO XUMHU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOJX0/Aa K
e€ u3yuenuto. CoaeprkaHue CKJIAJbIBAETCS U3 CUCTEMbI IIOHATUN O XMMHUYECKOM 3JIEMEHTE U BEILECTBE U
CUCTEMBbI MOHATUNH O XUMHUYECKOH peakuuu. O0e 3TH CUCTEMbI CTPYKTYPHO OPraHUW30BaHbI 110 IPUHLIUITY
[IOCJIEJ0BATEILHOIO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUECKUX IIPEICTABICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABICHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIINY BELIECTB B PACTBOPAX.

TeopeTnueckue 3HaHMS pacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKU MOJTYYEHHBIX U OCMBICICHHBIX
(akTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHSI K IPYTOMY, BBINIOJIHAS (QYHKIIUU OOBSICHEHUS U
MIPOTrHO3UPOBAHUSI CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTUYECKOTO MNPUMEHEHHUSI U MOJIyYeHUs
M3y4aeMbIX BELIECTB.

OcBoeHne mporpaMMbl IO XMMUHU CIOCOOCTBYET (POPMHUPOBAHUIO NMPEACTABIECHUS O XUMHYECKON
COCTaBJISIOLIEH HAy4YHOW KapTHHBI MHUpa B JIOTHKE €€ CUCTEMHOW MpPUPOJbl, LIEHHOCTHOIO OTHOILIEHHS K
Hay4yHOMY 3HAaHHUIO U METOJ[aM TMO3HAaHUS B HayKe. M3yueHre XuMuu MporuCXOoJUT C MPUBJICYEHNEM 3HaHUN
U3 paHee U3y4eHHBIX y4eOHbIX npeaMeToB: «Okpyxkarouuii Mupy», «buonorus. 5-7 knacce» n «dusnka. 7
KJIace».

[Ipu M3ydeHnn XUMUU MPOUCXOIUT POPMUPOBAHHE 3HAHUN OCHOB XMMHMUYECKON HayKH Kak 00JacTh
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON JEATEIbHOCTH YeIOBEeKa W KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphl. 3a7aua yueOHOro MpeMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUI
— BaxHeWmuUX (aKTOB, TMOHATHN, 3aKOHOB M TEOPETUUYECKHUX ITOJIOKEHUH, IOCTYIHBIX O000OIeHUN
MHPOBO33PEHYECKOTO XapakTepa, sf3blka HayKd, B NPUOOLICHMM K HAyYHBIM METOJaM IO3HaHUS IPHU
M3YYEHUHU BEIIECTB U XUMUYECKUX peakiui, B GOPMUPOBAHUH U Pa3BUTUU MMO3HABATEIBHBIX YMEHUI U UX
MPUMEHEHUH B Y4eOHO-TI03HABATEIbHOM U y4eOHO-UCCIeI0BATENBCKON NESTEIbHOCTH, OCBOCHUU MPABUII
0€30MacHOT0 O0paIeHHs C BEIIECTBAMU B [IOBCETHEBHOM KU3HU.

[Ipu mM3ydyeHun XMMUU Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XXHOE 3HAUYECHHE MPUOOpENnu
TaKHe LU, KaK:

— (opMUpOBaHHE HWHTEIUIEKTyaJbHO pa3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOSATEIbHOMY TMPUHATHIO PELICHUH, CHOCOOHON amanTHpoBaThCs K OBICTPO
MEHSIOIUMCS YCIOBHSIM JKU3HH;

— HAIPaBIIEHHOCTh O0YYEHHUS Ha CUCTEMAaTHYEeCKOe MPUOOIIEHNE 00YJaIOIIUXCS K CaMOCTOSITENIbHON
MO3HABATEIbHON JIEATEIILHOCTH, HAYYHBIM METOJaM MO3HaHUS, (OPMUPYIOUIUM MOTHBAIUIO U Pa3BUTHE
CIOCOOHOCTEH K XUMUWU;

— obecrieyeHne yCcIOBHiA, CIIOCOOCTBYIOUIUX MPUOOPETECHHIO 00YYaIOIIMMUCS OMBITa pa3HOOOPa3HON
JEeSITEeNIbHOCTH, MO3HAHUS U CAaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIINUMN), UMEIOIIUX
YHHUBEPCAIbHOE 3HAYEHHE JUISl PA3JIMYHBIX BUJOB JEATEIBHOCTH;

— ¢opmupoBaHue oOuiel (QpyHKIMOHAIBHOM M €CTeCTBEHHO-HAy4YHOH I'paMOTHOCTH, B TOM YHCIIE
YMEHUI OOBACHATH U OLICHUBATH SIBIIEHUS OKPY)KAIOLIET0 MUPA, MCIIONIb3ys 3HAHUS U OIIBIT, NOJIy4YeHHbIE
IpU W3YYEHUM XUMMH, TPUMEHSTh UX MpPHU PElIeHHHM IMpoOJieM B IMOBCEIHEBHOW KM3HM U TPYHAOBOM
NESITENIBHOCTH;

— ¢opmupoBaHue y oOy4aromuxcsd TIyMaHUCTUYECKUX OTHOLICHWH, NOHUMAaHUS LEHHOCTU
XUMUYECKUX 3HAHUM U BBIPAOOTKU HKOJOTHMUYECKH IIeJIeCOO0pa3HOTO MOBEACHUS B OBITY M TPYJIOBOH
JESTEILHOCTH B LIEISIX COXPAHEHUS CBOETO 3[I0POBbs M OKPYXKAIOIIEH IPUPOJHOMN CPEMBI;



— pa3BUTHE MOTHBAIlMM K OOYyYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O W CAMOBOCIIUTAaHMUIO HA
OCHOBE YCBOGHHS OOIICUEIOBEUYECKUX IEHHOCTEW, TOTOBHOCTHM K OCO3HAaHHOMY BbIOOpY mpodwmis u
HaNpPaBJICHHOCTHU JAIbHEHIIEro 00y4eHusl.

OOmiee 4ymMcnO 4YacoB, OTBENEHHBIX Ui M3YYCHHUS XHUMHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, cocraBiusieT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Henen), B 9 kimacce — 68 gacoB (2
yaca B HEJIEJIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XMMHM B JKM3HHM 4elOBeKa. XUMHUsS B CHCTEME HayK. Tena W BEMIECTBA.
®dusnueckrue CBOWCTBA BEHIECTB. ArperaTHoe COCTOsHHE BemiecTB. [loHATHE O MeTojax IMO3HAHHS B
xumud. Yucreie BemecTBa U cMecr. CriocoObl pa3IeicHus CMeCeH.

ATOMBI U MOJEKYJIbl. XUMUYECKUE 3JeMeHThl. CHMBOJIBI XUMHUUYECKHX 3JeMeHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckas Gopmyrna. BaJeHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemectB. OTHOcuTenbHas aroMHas Macca. OTHOCUTENbHas MOJIEKYyJIsipHas Macca. MaccoBast A0
XUMHUYECKOTO AJIEMEHTA B COCTUHCHHH.

KomnuectBo BemectBa. Mosib. MossipHass macca. B3anmocCBsI3b KonuMyecTBa, Macchl M 4HUCia
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTUHEHH.

dusznyeckue W XUMUUYECKHE SIBJICHUA. XUMHUYECKas peakius U e€ MpU3HAKH. 3aKOH COXpaHEHUS
MacChbl BEHIECTB. XUMHYECKHE ypaBHeHHs. Kraccupukamuss XUMHYECKHX peakuui (COoequHEeHHUS,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

Xumuueckuil IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TOCYI0H, TIpaBUIaMHu pabOThI B 1ab0paTopuu 1 mpuéMaMu 00paIeHus ¢
Ja00paTOPHBIM 000PYI0OBAHUEM, U3yUEHHUE U OMUCaHUE (U3MYECKUX CBOMCTB 00pa3lioB HEOPraHUYECKUX
BeIeCTB, HaOmiojeHne (u3nyeckux (TIaBJIEHHWE BOCKA, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAIlMs BOJBI) M XHMHUYECKHX (TOPEHHE CBEYM, MPOKATMBAHUE MEIHON IPOBOJIOKH,
B3aUMO/JICHICTBUE MeJa C KHCIIOTOM) sIBJI€HUM, HaAOMIOJEHHME W OINHCAaHUE MPU3HAKOB IPOTEKAHUS
XUMUYECKUX peakiuid (pa3joKeHHe caxapa, B3aUMOJICHCTBHE CEPHON KHCIOTHI C XJIOPUAOM Oapwsl,
pasnoxkeHue ruapokcuaa menu (ll) mpu HarpeBaHum, B3aMMOJCHCTBHUE JKeJie3a C PaCTBOPOM COJIM MEIH
(I, wm3yuenme crmocoOOB pasfeicHHs CMecell: ¢ TMOMOINBI0O MarHuTa, (PUIBTPOBAHUE, BbIMTAPHBAHME,
TUCTUIUISILMS, Xpomarorpadus, NpoBelIeHHWE OYHUCTKM MOBApEHHOW CONM, HAOIIOJEHHE U OIHCAHHE
pe3ylbTaTOB MPOBEJIEHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3/JaHHE MOJENEH
MOJIEKYI (ITapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bosgyx — cmech rasos. CocrtaB Bo3nyxa. Kucimopon — aneMeHT u npocroe BemectBo. Haxoxnenue
KHCIIOpO/ia B Ipupoe, GU3NYECKue U XUMUYeckre cBoicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue
kucinopoaa. CrnocoObl TOJMy4eHHs] KUCIOpoJa B JabopaTopud W MPOMBIIIEHHOCTH. Kpyrosopor
KHcaopoaa B npupoae. O30H — aioTponHas MoAU(UKALHS KUCIOPOa.

TennoBoit a3pPexT XuMUUECKON peakIui, TePMOXUMUYECKHE YPAaBHEHHUS, IK30- U SHAOTEPMHUUECKUE
peakiuu. TOMIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIICHUE MapHUKOBOTO P deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bonopon — snmemeHT u mpocroe BemecTBo. HaxoskaeHue Boopoaa B mpupoie, (usuueckue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIOCOObI MonydeHus. KucioTel u conu.

MoutsipHblii 00BEM ra30oB. PacuéThl Mo XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBoiicTBa BojAbl. Boaa kak pactBopurens. PacTBopsl. HacklllleHHbIE 1 HEHACBIIICHHBIE
pactBOpbl. PacTBOpUMOCTH BeliecTB B BoAe. MaccoBasi 7107151 BelllecTBa B pacTBOpe. XUMHUECKHE CBOMCTBA
BOoJibl. OcHOBaHus. Ponb pacTBOpPOB B NMpUPOJE M B KU3HHM yesnoBeka. KpyroBopoT BOjAbI B NPHUPO/IE.
3arps3HeHre TpUpOaHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukamuss  Heopranumdyeckux  coeauHeHuit.  Oxcuapl.  Kiaccudukanus — OKCHIOB:
coneoOpa3ymomirue (0OCHOBHBIE, KUCIOTHBIE, aM(OTepHBIE) U HecolleoOpasyromre. HoMeHkIaTypa OKCHIOB.
du3nueckre 1 XMMHUUYECKHE CBOMCTBA OKCUIOB. [lomyyenne okcuos.

OcHoBanwms. Kiaccudukanus ocHOBaHMIA: MIENOYM W HEpPACTBOPUMBIE OCHOBaHUs. HomMmeHkmaTypa
ocHOBaHUM. Du3nUeCKue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losyueHre oCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknatypa xucinot. @usndeckrue U XUMHUYECKUE CBOMCTBA
kucnot. Panx aktuBHoctu metamuioB H. H. bekerosa. [lonmyduenue kucnor.



Conu. Homenknarypa cosneil. @u3nueckue 1 XuMuieckue cBoiictsa coieil. [Tonyuenue coseit.

I'enernueckas cBsA3b MEXAY KJIaCCAaMHU HEOPraHUUECKUX COECAMHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONpECICHHE COJACp)KaHUS KHUCIOpoJa B BO3JyXe, IOJydeHHE, CcoOHupaHue,
pacro3HaBaHe M U3y4E€HUE CBOMCTB KHCIOPOAa, HAOII0AEHUE B3aUMOICHCTBHS BEIIECTB C KUCIOPOJIOM U
YCIIOBHSI BO3HUKHOBEHHMS U NPEKpalleHUs TopeHus (moxkapa), O3HaAKOMJIEHHE ¢ 00pa3llaMM OKCHIOB U
OTIMCAaHUE UX CBOWCTB, MOJIyu€HUE, COOMpaHue, paclioO3HaBaHUE U U3y4eHUE CBOMCTB BOJIOpoJa (TopeHue),
B3aumojieiictBue Bogopojga ¢ okcupom wmeau (Il) (Bo3moxkHO wHcHonb30BaHME BUIEOMATEPUATIOB),
HaOroleHue 00pa3IoB BEMIECTB KOJMYECTBOM | MOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUS
BEIIECTBC PA3JIMYHON PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MACCOBOM JIOJEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJICHCTBUE BOJbl C MeTaJUIaMHM (HaTpUeM M KaJlbliueM) (BO3MOXHO
WCIO0JIb30BAHME BUJICOMATEPHANIOB), HCCIEI0BaHUE OOpa3lOB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX
KJIaCCOB, HAOJIOJIEHUE M3MEHEHMsI OKpPAcKHM HMHIMKATOPOB B pacTBOpax KUCJIOT M ULIENIOYed, H3ydeHHE
B3auMoeiicTBus okcuna meau (l1) ¢ pacTBopom cepHON KHCIOTBI, KHCIOT C METaJIaMU, PEaKIIUM
HEWTpadu3aluy, MOJIyYeHHE HEpPacTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOIO MeTajula APYrUM U3
pacTBopa COJIM, pelIeHHE SKCIEPUMEHTANIBHBIX 3a/1au Mo Teme «BakHelne Kiacchl HEOPraHMYECKHUX
COCTMHEHUI.

Ilepuoanyecknit 3axkoH u Ilepuoamyeckass cucrema xumudeckux »djemeHtoB JI. H.
Mengeseesa. Ctpoenne aToM0B. XuUMHYecKas cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIMU

[lepBple TOMBITKM KJIacCU(UKALMU XUMHUYECKUX 3jieMeHTOB. [loHsATHE O Tpymnmax CXOIHBIX
3JIEMEHTOB (ILIE€JIOYHBIE U LIEIOYHO3EMETbHbIE METAIIJIbI, TAJIOT€HbI, HHEPTHBIE T'a3bl). DJIE€MEHTbI, KOTOpbIE
00pa3yroT am(pOoTEpHBIE OKCUIBI U TUIAPOKCHIBI.

[Iepnoanueckuit 3akoH. llepnommdeckas cucrtema xumudeckux sneMeHToB [[. M. Menpaeneesa.
KopoTkonepuonnas u qmuHHONIEproaHas hopmsl [leprnoanueckoil cucTeMbl XUMUYECKUX deMeHToB J]. U.
MenneneeBa. Ilepuoast u rpynmbl. OU3MYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB NEpUoAa U
TPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aToMHbIX snep. M3orombl. DnexkTpoHbl. CTpo€HHE HJIEKTPOHHBIX
0000uek aroMoB TepBhIX 20 xumudeckux anemeHToB llepmommueckoit cuctemsl JI. M. Menneneesa.
XapakTepucTUKa XUMHYECKOrO »JJeMeHTa Mo ero mnoJsioxkenuto B Ilepuommueckoit cucreme JI. U.
Meunneneesa.

3aKOHOMEPHOCTH M3MEHEHHUsS paJuyca aTOMOB XHMMHUYECKHUX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJTTMYECKUX CBOMCTB 0 TpyIIaM U Mepuoiam.

3nauenue I[lepuoamueckoro 3akona u Ilepuoguueckodl CUCTEMbl XMMHUYECKHX JJIEMEHTOB IS
pa3BuUTHs Hayku U ipakTuku. [. . MeHnneneeB — yd€HbId U rpakJaHuH.

Xumuyeckasi cBsizb. KoBaneHTHast (moJispHass M HEMOJISIpHAsl) CBSI3b. JEKTPOOTPHULATEIHLHOCTH
XUMHYECKUX 3JIeMeHTOB. VIOHHAs CBSI3b.

Crenenp oxucieHus. OKUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakuuu. lIporecchl OKHCIEHUs U
BoccTaHOBNeHUS. OKUCIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii IxKcnepumenm:

M3y4YeHHe OOpas3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJEWUCTBUE THUAPOKCUAA IIMHKA C
pacTBOpaMu KHUCJIOT M IIeJIouei, MPOBEIEHUE OMBITOB, WIUTFOCTPUPYIOMINX MPUMEPbl OKHUCIUTEIBHO-
BOCCTAHOBMTENBHBIX peakiiil (TopeHue, peakiuu pa3aoxKeHHs, COSAUHEHUS).

Mesicnpeomemmnuoie céazu

Peanuzanus MeXIpenIMETHBIX CBS3€d NpPU M3YYEHMM XMMHMM B 8 KJIacce OCYIIECTBIISETCS depes
HCIOJIb30BAHME KaK OOLIMX €CTECTBEHHO--HAYYHbIX MOHATHH, TaK U MOHATUMH, ABJISIOUIUXCS CHUCTEMHBIMU
JUI OTAEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO111e ecTeCTBEHHO--Hay4YHbIe MOHATHS: HAYYHBIH (aKT, TUIOTE3a, TEOPUs, 3aKOH, aHaJIN3, CHHTES,
KJaccu(uKanus, MepruoAUYHOCTb, HAOMIOJCHUE, SKCIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHUE, MOJIENb,
SIBJIICHHUE.



dusnka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIHUJI, U30TOMbI, PaJMOAKTUBHOCTD,
MOJICKYJIa, DJIEKTPUYECKHI 3apsiji, BEIIECTBO, TelIO0, O0BEM, arperaTHOE COCTOSIHHE BEIIECTBa, Tras3,
(bu3nyuecKre BeIMYMHBI, SMHUIIBI H3MEPEHUS, KOCMOC, TUTAaHETHI, 3BE31161, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruzmpocdepa, MUHEpANbl, TOPHBIE TMOPOABI, MOJE3HBIE HCKOIAEMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakuus

[lepnognueckuit 3akoH. llepnommdeckas cucrtema xumuudeckux sneMeHToB [[. M. MeHnneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB XMMHYECKUX JJIEMEHTOB TMEPBBIX TPEX
MEePUOJOB, Kalus, KaJbllUd U WX COCJUHEHUH B COOTBETCTBHU C TIOJIOKEHHUEM OJJIIEMEHTOB B
[Iepnoanudeckoil cucTeMe U CTPOEHUEM X aTOMOB.

CrtpoeHnue BelmecTBa: BUIBI XUMHUYECKOW CBSI3W. THUIBI KPUCTALTUYECKUX PEMIETOK, 3aBHCHUMOCTD
CBOWCTB BEIIIECTBA OT TUIA KPUCTAJUTMYECKON PEIIETKU U BUJIA XUMHYECKOW CBSI3H.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKHX BEIECTB. XHMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJIacCaM HEOPTaHUYECKUX COCIMHEHUMN, TeHETUYECKasl CBsI3h HEOPTraHUIECKUX
BEIIECTB.

Knaccudukanus XUMHUYECKHX peaknuid 10 pa3dudHBIM TpU3HAaKaM (10 YHUCIYy H COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, MO0 H3MEHEHHUIO CTETCHEH OKHCIICHHS
XUMUYECKUX JJIEMEHTOB, MO OOpAaTUMOCTH, MO YyYacCTHIO KaTalu3aTopa). DK30- W DHAOTEPMUUYECKHE
peaKkIfy, TePMOXUMUIECKIE YPABHCHHUS.

[Tonsatue o ckopoctu XUMUYEeCKoW peakuuu. [loHsTHE 00 0OPAaTUMBIX U HEOOPATUMBIX XUMHUECKHX
peaknusax. [loHSATHE O TOMOTEHHBIX W TETEPOTCHHBIX peakiusax. [lonarue o kartaimze. [loHsTHE O
XUMHUYECKOM paBHOBECHHU. DAKTOPHI, BIMSIONIME HA CKOPOCTh XUMHYECKOW PEAKIUH U TOJOKEHUE
XUMHYECKOTO PAaBHOBECHS.

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC peakuuu, AJIEKTPOHHBIN banaHc OKHCIIUTEIBHO -
BOCCTAHOBUTEJIbHOW peakiuu. COCTaBICHUE YPaBHEHUU OKHUCIMTEIbHO--BOCCTAHOBUTEIbHBIX PEAKIMil C
HCIIOJIb30BAHUEM METO/Ia AJIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOJUTHYECKON UCCOLMAIMNA. DJIEKTPOJUTHI U HEIIEKTPOJUTHI. KaTHOHBI, aHHMOHBI.
MexaHu3M AMCCOIMALMM BELIECTB C Pa3IMYHbBIMU BUJAMH XMMHUYECKOW CBs3U. CTeneHb AMCCOLMAIUU.
CusibHBIC U C1a0bIe AJICKTPOJIUTHI.

Peakiun woHHOro oOMeHa. VYCIIOBHS TPOTEKAHUsS PEaKIUid HOHHOTO OOMEHA, TIOJHBIE |
COKpaIlléHHbIE HMOHHBIE YypaBHEHHUsI peakuuil. CBOWCTBa KHCIOT, OCHOBAaHMM M COJIEH B CBETE
MPEACTABICHUN 00 AIIEKTPOJUTHYECKON aucconmanuu. KauecTBeHHbIe peakuuu Ha WOHBL [loHsATHE O
TUJIPOJIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJCIISIMHA KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAIOB U
HeMeTauIoB (rpaduTa M anmasa), CIOKHBIX BEIISCTB (XJIOpHAa HATPHs), MCCISIOBAHHWE 3aBUCHUMOCTH
CKOPOCTH  XHMHYECKOM  peakmuu OT  BO3JACUCTBUS  Pa3MUYHBIX  (AKTOPOB,  HCCICIOBAaHUE
ANEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IPOIIECCa TUCCOIMAIIUN KUCIIOT, MejIoueld B cojiel (BO3MOYKHO
UCIOJIb30BAHME BHUJIEO MAaTEpUajoB), MPOBEJIECHUE OIMbBITOB, WILIIOCTPUPYIOIIUX HPU3HAKU TMPOTEKAHUS
peakiuii MOHHOTO oOOMeHa (oOpa3oBaHHME oOcajka, BBIJEJICHHE Tra3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIINX  TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiuil  (TopeHue, peakuuu
pa3noXKeHusl, COEAWHEHUs), paclO3HABaHHE HEOPraHMYECKHX BEIIeCTB C TMOMOIIBI0 KayeCTBEHHBIX
peakiMil Ha MOHBI, pEeIIEHUE HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanabl 1 HX cOeIMHEHUS

OOmiass xapakTepuUCTHKa TaloreHoB. (OCOOEHHOCTHM CTPOEHHs AaTOMOB, XapaKTepHbIe CTENEHU
okucienus. CTpoeHne u pU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTEHOB. XUMHYECKHUE CBOHCTBA HA
npuMepe xjiopa (B3aUMOJEHCTBUE C METalaMH, HEMeTaulaMu, Iienouyamu). XiopoBojopon. ComnsiHas
KHCIIOTA, XMMHUYECKHE CBOMCTBA, TMOJydyeHUE, NpuMeHeHue. JleiicTBue xiopa M XJIOPOBOJOpoJa Ha
OpraHu3M uejoBeka. BaxkHeillne XJIOpUIbl U UX HAXOKICHHUE B IPUPOJIE.



OO6mas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC
crerieHd okucieHus. CTpoeHne W (pu3Myeckre CBOIMCTBA MPOCTHIX BEIIECTB — KHUCIOpPOJA M CEpHI.
AnnoTpornHbsle MOAU(UKAMY KACIOPOa U cepbl. XUMUYECKHUE CBOMCTBA cepbl. CepoBOOPOA, CTPOCHHE,
¢buznuecKkue W XUMHUYECKHe CBOMCTBA. OKCHUIBI Cephbl KaK MPEACTABUTEIN KHUCIOTHBIX OKcHIoB. CepHas
KHACIOTa, (U3MUECKHE M XUMHUUYECKHME CBOWCTBa (0OIIMEe Kak MpEeACTaBUTENS Kilacca KHCIOT U
cnenupuyeckne). XUMHUECKUE PEaKIMH, JIe)KAIINe B OCHOBE MPOMBIIUICHHOTO CIOc0o0a MOIydeHHS
cepHoil KucaoTel. [Ipumenenue cepHoit KucIOTHl. CONMM CEPHOW KHUCIOTHI, KAYECTBEHHAsl PEAKIUS Ha
cynbdar-uon. Haxoxaenue cepsl 1 €€ COCIMHEHUH B MpHUpoie. XUMUYECKOE 3arps3HEHUE OKPYKAromIei
Cpeabl COeNMHEHHSIMH Cepbl (KHCIOTHBIE MOXAW, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[IpeIOTBPALLECHUS.

OO6mas xapakTepucThka 37MeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
CTETNIEHU OKHCIEHHUs. A30T, paclpocTpaHeHHE B IMpHpoje, (u3Mueckue M XUMUYECKHE CBOICTBA.
Kpyrosopor azora B mnpupoge. AMMmHak, ero (u3MyecKue M XHMHUYECKHE CBONCTBA, MOJy4eHHE U
npuMeHenne. Coii aMMOHUA, WX (U3MUECKHE M XHUMHUYECKHE CBOWMCTBa, nmpuMeHeHue. KadecTBeHHas
peakiysi Ha MOHBI aMMOHMs. A30THas KHCIIOTa, €€ ToJydeHHue, (pu3nyeckue W XMMHUYECKHE CBOMCTBA
(oOmme kak TMpeACTaBUTENS Kiacca KHUCIOT M crenuduueckue). Vcnmoap30BaHHME HUTPATOB M COJIEH
aMMOHHUS B KaueCTBE MHHEpAIbHBIX yA0OpeHHil. XHMMHYECKOE 3arps3HEHHE OKPYKAIOMICH Cpesbl
COEIMHEHUSIMH a30Ta (KUCJIOTHBIE JOKIW, 3arpsi3HEHUE BO3JyXa, MOYBBl U BOJ0EMOB). Docdop,
ajutoTponHbie Monudukamuu docdopa, ¢uzndeckue u xumudeckue cpoiictBa. Oxcun ¢ocdopa (V) u
dbochopHas kucnora, GU3MYECKHE M XUMHUUYECKHE CBOWCTBa, moiydeHue. Mcmomb3oBanue ¢ocdaroB B
KaueCcTBe MUHEPAIbHBIX YI0OpEHUH.

O6mras xapakrepuctuka 37eMeHTOB |V A-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIC
CTETeHU OKHCIEHUS. YTJepo, aJuIoTPOIHbIE MOAU(UKAIINY, paCIPOCTPaHEHUE B IPUPOAE, PU3NUECKUE U
XUMUYecKre cBoicTBa. Ancopobums. KpyroBopor yriepoaa B npupoje. Okcubl yriaeposa, ux Gpusndeckue
U XMMUYECKHE CBOWCTBA, JIEHCTBUE Ha KUBBIE OPTaHU3MBI, MOTYYCHHUE U NMPUMEHEHHE. DKOJOTHYECKUE
mpoOJIeMbl, CBsi3aHHbIE ¢ OKcuaoMm yriaepona (1V), rumorteza T1700aTbHOTO TOTEIUICHHUS KIMMATa,
NapHUKOBBIN 3(deKT. YrosbHas KUCIOTa U €€ COlH, UX (PU3nueckue U XUMUYECKUEe CBONCTBA, MOJTyUYCHUE
u npumeHenue. KauecTBeHHas peakuus Ha KapOoHaT-uoHBI. lcmonb3oBaHue KapOOHAaTOB B OBITY,
MEHIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATHS 00 OpPraHMYECKUX BEIECTBAX KaK O COEAMHEHHUAX yriepoaa (MeTaH,
9TaH, STHIEH, alleTUJICH, 3TaHOJ, TJIUIEPUH, YKCyCHasl KUcioTa). [IpupogHpie HCTOYHUKHU YTIE€BOAOPOIOB
(yrosb, TpUpOIHBIA Ta3, HePTh), NPOAYKTHl UX TmepepaboTku (OEH3MH), WX POJb B OBITY U
npoMblIieHHOCTH. [loHATHE 0 OMOJIOTHYECKH Ba)KHBIX BEIECTBAX: JKHUpaX, OeNkax, YriaeBoJax — U HX
POJIK B )KM3HU YelloBeka. MaTepuaabHOE €JMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCAUHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWMCTBA, MOJydeHHE U mpuMeHeHue. CoenuHeHus
KpemHus B mpupoje. Obuue npeacrasienus o6 okcuae kpemuus (1V) u kpemuuenoit kucnore. CHUIMKATHI,
WX HCIOJIb30BaHHE B OBITY, B IPOMBIIUICHHOCTH. BaxkHelne CTpOWTENbHbIE MaTepuaibl: KepamHKa,
CTEKJIO, ILIEMEHT, O0eToH, xene300eToH. I[Ipobmembl OGe30MacHOr0 HWCHOJIB30BAaHUS CTPOUTEITBHBIX
MaTepHaoB B MOBCEAHEBHON KU3HHU.

Xumuueckuii IxKcnepumenm:

u3ydueHue o0Opa3loB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIOTHI, TPOBEICHUE
KaueCTBEHHBIX pEaKiuii Ha XJIOPUI-MOHBI U HAOMIOJCHHE TMPHU3HAKOB HX TMPOTEKaHUS, OIIBITH,
oTpaxaromue (u3nueckne W XMMUYECKHE CBOWCTBA TallOTEHOB M HMX COCJUHEHHH (BO3MOKHO
MCI0JIb30BaHNE BUIEOMATEPHAIIOB), 03HAKOMJICHHE ¢ 00pa3liaMu XJIOPUIOB (TaJIOT€HUIOB), O3HAKOMIICHUE
c oOpasmamu cepbl U €€ COeqUHEHHSIMH (BO3MOKHO HCIIOJIb30BAaHHE BUICOMATEPHANIOB), HAOIIOJICHHE
mporiecca OOyrIMBaHUSL caxapa MOJ JIEHCTBHEM KOHIICHTPUPOBAHHON CEpHON KHCIOTHI, H3y4YCHHE
XMMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KHCIOTHI, MPOBEICHNE KAa4eCTBEHHOH peaklnu Ha Cynab(aT-
WOH ¥ HaOIto/IeHUE MpU3HaKa €€ MPOTeKaHus, O3HaAKOMIIEHUE ¢ (pu3ndeckuMu CBOMCTBaMU a3ota, dochopa
U UX COeNWHEHUH (BO3MOXKHO HCIOJB30BaHUE BUJEOMATEPHAIIOB), 0Opa3laMu a30THBIX B (PochopHBIX
ynoOpeHuii, mMoyyueHue, coOWpaHHe, paclo3HaBaHWE W M3yYeHHE CBOWCTB aMMHaKa, MPOBEICHHE
KaueCTBEHHBIX peaklMii Ha HWOH aMMOHUs W ¢ocdarT-HOH U HU3yYyeHHE NPU3HAKOB HMX MPOTEKaHUS,



B3aUMO/JICHICTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTBI € MEAbI0 (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPUAIIOB), HW3YUYCHUE MOJENeH KPUCTANIMYSCKUX pemérok anMasza, rpadura, yiepeHa,
03HAKOMJICHHE C TPOIIECCOM aaCOPOIIUN paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIIEM M YCTPOMCTBOM
NPOTHBOras3a, NOJy4YeHHe, coOupaHue, paclo3HaBaHWE M H3YYCHHE CBOMCTB YIIIEKHCIOTO Tasa,
MPOBEJICHUE KAYECTBEHHBIX peEakluid Ha KapOOHAT W CHIMKAT-UOHBI M M3y4eHHE MPU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJICHHE C  MPOAYKIMEH  CHJIMKATHOW  MPOMBIIIJICHHOCTH,  pEHICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «BakHelme HeMeTaibl U UX COCTMHCHUS.

MeTa/uibl M X COEIMHEHUS

OO0mast xapakTepucTUKa XUMHUYECKHUX AJIEMEHTOB — METAJJIOB HAa OCHOBAHMHM WX TOJIOKCHHS B
[Tepuoanueckoit cucreme xumuueckux annemeHToB [[. M. MengeneeBa u ctpoenus atomoB. CTtpoeHHE
MeTaJUI0B. MeTaiminyeckas CBsA3b U METATMYECKAs KPUCTAIUIMYECKAs PEeIIETKA. DICKTPOXUMUUYECKUN PsijT
HanpspKeHUd MertaiioB. Pu3nueckne U XMMHYECKHE CBoMcTBa MeTayuioB. OOuue crnocoObl MOTy4eHUs
MeTauioB. [loHsTHE O KOPPO3HK METAIIOB, OCHOBHBIE CITOCOOBI 3alTUTHI UX OT Koppo3uu. CruiaBsl (CTajb,
YYT'yH, AIOpATIOMUHUHN, OpOH3a) U UX IPUMEHEHNE B OBITY U POMBIIIJIEHHOCTH.

[[lerounble MeTaiuibl: MoJjoXeHue B llepumoamdeckoid cucrteme XuMu4ecKux siaeMeHtoB [l U.
MenpeneeBa, cTpoeHHe UX aTOMOB, HaxOXKJeHUE B mpupoje. Puznueckrue U XUMUYECKHE CBOMCTBa (Ha
npuMepe HaTpus u Kajaus). OKCHIBI U TUIPOKCUABI HATPUs U Kanus. [I[puMeHeHne MeI0YHbIX METAIIJIOB U
WX COCTMHECHUM.

[IleoyHO3eMENBHBIE METAIbl MarHuii W KalblMi: mnoJioxkeHne B Ilepuomuueckoil cucreme
xuMuueckux aneMeHToB [. . MenneneeBa, CTpO€HUE UX aTOMOB, HaX0XKJACHUE B pupojie. Pusnyeckue u
XUMUYECKHE CBOWCTBA MarHusi M Kayiblus. Baxueimme coequHeHus Kaabiius (OKCUI, TUIPOKCHU, COJIH).
XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEeHHUS.

Amomunnil: nonoxenne B [lepuoanueckoit cucreme xumudeckux annemeHToB [l. M. Menpaeneena,
CTpOEHHE aToMa, HaXOXKACHHE B pupoae. PU3nyeckre U XMMHUYECKHe CBOMCTBA AIIOMUHUSL. AMGBOTEpHBIE
CBOMCTBA OKCH/IA U TUIPOKCUA AITFOMUHUS.

Kenezo: monoxenne B llepmoamueckoid cucreme xumuueckux snemeHToB [[. M. Menpgeneena,
CTPOEHHME aToMa, HaxoXJaAeHWe B mnpupone. dusmyeckne M XUMHYECKHE CBOMCTBa xkene3a. OKCUbL,
ruapokcuabl U conu sxenesa (1) u xxenesa (111), ux cocras, cBolicTBa U MOTy4YCHHE.

Xumuueckuil IKCnepumenm:

O3HAaKOMJIGHHE C O0pa3llaMd METaJUIOB M CIUIaBOB, MX (PU3UYECKHUMH CBOMCTBAMH, H3y4YCHHE
pe3yJlbTaTOB  KOPPO3WH METaUIOB (BO3MOXKHO HCIOJBb30BAaHUE BUIEOMATEPHANIOB), OCOOEHHOCTEN
B3aUMO/JICHCTBUSL OKCHJIa KaJbI[Usl M HATPUS C BOJOHM (BO3MOXKHO HCIOJB30BAaHUE BHUAECOMATEPUANIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI, IMpolecca TOpPEeHHUs Kejle3a B KUCIOpoAe (BO3MOKHO
WCI0JIb30BAHME BUACOMATEPHUAIOB), MIPU3HAKOB MPOTEKAHMSI KAUYECTBEHHBIX PEaKUWi HAa HOHBI: MarHus,
KaJIbIIMS, aTFOMUHUSA, IUHKA, kene3a (I1) u xeneza (1), mequ (l1), HaGmroneHre U onmrcaHUe MPOIECCOB
OKpaIllMBaHUs TUIAMEHU HOHAMHU HATpPUsL, KaJus U Kalblus (BO3MOKHO HCIIOIb30BaHHE BUICOMATEPHAIIOB),
uccienoBaHue aM(OTEpHBIX CBOWMCTB THUIPOKCHIA aJIOMUHUS M THAPOKCHAA IIMHKA, pElIeHUe
SKCIIEPUMEHTANIbHBIX 33/1a4 110 TeMe «BaxxHelme MeTamibl U UX COSAUHEHUS».

XuMHUA U OKpYKAaKWIIAs cpena

BemiectBa u MaTepuaibsl B IOBCEIHEBHOM KU3HU YeJI0BEKa. be3onacHoe MCnoJib30BaHUE BEIIECTB U
XUMHUYECKUX peakuuid B ObITy. [lepBas mOMOIIb MPH XUMHUYECKHUX OKOTaX U OTPABICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpYKaloIiel cpenbl (peaenbHas JOMycTUMas KOHIEHTPAIUs BEIIECTB,
nanee — [1/1K). Pons xuMuu B perieHUN 9KOJOTHYECKUX MPOOIEM.

Xumuueckuii IKCcnepumenm:

M3y4eHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIIIaBbl METAJIOB, MTOJTMMEPHBIE MaTepUabl).

Mesicnpeomemmnuoie céazu

Peanuzamus MexnpeIMeTHBIX CBSI3€d NMPU HU3YyYEHUHU XUMHHU B 9 KJacce OCYILECTBIISETCS yepes
MCIO0JIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHMA, TaK U MOHSATHUH, SIBISIFONIUXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYUYHOTO LIUKIIA.



OOmire ecTecTBEHHO-HAYYHBIC TIOHATHUS: HAyYHBIH (aKT, TMIIOTE3a, 3aKOH, TEOPUs, aHAIN3, CHHTE3,
KJaccu(uKanus, MepHOANYHOCTh, HAOIIOACHUE, SKCIEPUMEHT, MOJICIUPOBAHUE, W3MEPEHHE, MOJIEINb,
SBJICHHE, TAPHUKOBBII 3()(HEKT, TEXHOJIOTUS, MATEPUAIIBI.

dusmnka: MaTepusi, aToOM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIBI, PaJNOAKTHUBHOCTb,
MOJIEKYyJ1a, OJJIEKTPUUYECKHH 3apsij, TPOBOJHHMKH, MOJYNPOBOJHHUKH, IUIJICKTPUKH, (POTORIIEMEHT,
BEUIECTBO, TeENO, OO0BEM, arperaTHoe COCTOSHUE BELECTBA, ra3, pacTBOp, PacTBOPHUMOCTS,
KpUCTANTMYECKasi peméTka, CIIaBbl, (PU3MUECKHE BEIMYMHBI, CIMHHUIBI W3MEPEHUs, KOCMHYECKOe
IIPOCTPAHCTBO, IIJIaHETHI, 3BE3/b1, COoHIIE.

buonorus:  ¢orocuHTe3, npixaHue, Ouocdepa, OIKOCHUCTEMa, MHHEpaJbHbIE yHOOpeHus,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpANbl, TOPHBIE TOPOABI, TOJE3HBIE HMCKOMAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS MPOTPAaMMbI OCHOBHOTO OOIIET0 00pa3oBaHMs JOCTUTAIOTCS B
Xone OOyueHHs XUMHUH B €IMHCTBE Y4eOHON M BOCHHMTATEIBHOW JESITEIBHOCTH B COOTBETCTBHU C
TPAJIULIUOHHBIMU  POCCUHCKUMM  COLMOKYIBTYPHBIMH M  JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MPaBUIIAMU U HOPMaMH MOBEJICHHS U CIIOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHMS,
CaMOpPAa3BUTHS U COLMATU3ALUHN 00YJarOIIUXCSL.

JIMYHOCTHBIE pPE3YNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOACTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PACIIMPEHUE ONBITA ACSITEIbHOCTU HAa €€ OCHOBE, B TOM UYHUCIIE B
4acTHu:

1)maTpnoTH4eCcKOro BOCIIMTAHUSA

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HaCJIEUI0, TOHUMaHUsl 3HaYeHHUs] XMMUYECKONM HAyKH B KU3HU COBPEMEHHOIO OOIIecTBa, CIIOCOOHOCTH
BJIQJIETh JOCTOBEPHOM MHpOpMAIMEl O TMepeloBbIX JOCTHKEHHMSIX UM OTKPBITUSAX MHPOBOH U
OTEYECTBEHHON XMMMH, 3aNHTEPECOBAHHOCTH B HAY4YHbIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

2)rpasaaHCcKoOro BOCIIMTAHUS:

MIPEJICTaBJICHNUS] O COLMAJIbHBIX HOPMAaxX M MpaBWiIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE,
KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOH, y4eOHO-HCCIIeI0BATEIBCKON, TBOPUECKOM
U JIpYyrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K pPa3sHOOOpPa3HOM COBMECTHOM JESTENbHOCTH MpU
BBITIOJIHEHUH Y4eOHBIX, MMO3HABATEIbHBIX 3a/1a4, BBIOJHEHUU XUMUYECKHX IKCIEPUMEHTOB, CO3/1aHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAHMIO U B3aUMOIIOMOLIM B Ipoliecce ITOH ydeOHOM
JEeSITeIbHOCTH, TOTOBHOCTH OILIEHWBAaTh CBOE MOBEJACHHME W IMOCTYNKH CBOMX TOBAapUIIEH € MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEICTBUMN MOCTYIKOB;

3)eHHOCTH HAYYHOT'0 MO3HAHUS

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XWMHMYECKOW pPEaKLUHH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIOLIME OCHOBY JUISl IOHMMAaHHMS CYIIHOCTH HAy4YHOU
KapTUHBI MHpa, MPEACTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI MPUPOMAbI, B3aUMOCBS3IX
YeJ0BeKa ¢ MPUPOIHOU CPENIOH, O pOJIM XMMHUHU B MO3HAHUM 3THX 3aKOHOMEPHOCTEH;

M03HAaBaTeIbHbIE MOTHUBBI, HAIIPAaBJICHHbIE Ha IMOJy4YeHHE HOBBIX 3HAHUN MO XUMUHU, HEOOXOIAUMbIE
Uis  OObSCHEHHA HaAOMI0JAaeMbIX TMPOIECCOB U SBJICHUM, II03HABATENbHOM, HH(POPMALMOHHOW U
YUTATEIbCKON KYIbTYpbl, B TOM 4YHCIIE HaBBIKOB CAMOCTOSTEIBHOW pabOThl ¢ Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIMUTEPATYPOH, TOCTYIHBIMH TEXHUUECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YeHHI0O U T[O03HaHHIO, JII0003HATENBHOCTb, TOTOBHOCTH M CHOCOOHOCTH K
caMo00pa30BaHUIO, TPOEKTHOM U HCCIENOBATENIbCKOW JEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpPAaBJICHHOCTH U YPOBHS 00y4YeHHUsI B IajbHEHILIEM;

4)(popMupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHUE LIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIIECHHMS K CBOEMY 3J0pPOBbIO, YCTAHOBKHM Ha
3I0pPOBBIM 00pa3 KU3HU, OCO3HAHUE IOCIEACTBUI W HENPHUITHE BPEIHBIX MPUBBIYEK (YIMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KypeHHsI), HEOOXOAUMOCTH COONIOICHUS MPaBUIl 0€30TaCHOCTH MIPHU OOpaIlleHUH C
XMUMHYECKUMHU BEIIECTBAMU B OBITY U peanbHOMN KU3HHU;

5)TpynAoBOro BOCIUTAHUA:

MHTEpeC K MPaKTUYECKOMY M3Y4EHHIO NMpodeccuil u Tpyaa pa3iuyHOro poja, yBaK€HHE K TPyAy U
pe3yiapTaTaM TPYJOBOW NEATENBHOCTH, B TOM UHUCIIE HAa OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAHUN I10
XMMUHM, OCO3HAHHBIM BBIOOP HMHIUBUAYAJIbHONH TpPAaEeKTOPUM NPOJOJDKEHUS O0Opa3oBaHUS C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIIEITHON
npo(ecCHOHABHON JIeSTENbHOCTH U Pa3BUTHS HEOOXOIUMBIX yYMEHHH, TOTOBHOCTh aJalTUPOBAThCA B
npoeccuoHaIbHOI Ccpesie;

6)3K0J10rn4ecKOro BOCIUTAHUS:

HKOJIOTUYECKH 11€71ecO000pa3HOe OTHOLIEHHE K MPUPOJe KaK HCTOYHMKY KHU3HU Ha 3eMJe, OCHOBE eé
CYIIECTBOBaHMs, IMOHMMAHHE LEHHOCTH 3/J0pPOBOrO0 M 0€30MacHOro oOpasza KHU3HH, OTBETCTBEHHOE
OTHOILIIEHHE K COOCTBEHHOMY (PU3MUYECKOMY M TICHUXHYECKOMY 3J0POBBIO, OCO3HAHHE IIEHHOCTHU



COONIONICHUs TpaBHJI 0E301IaCHOrO MOBEJCHUS MpH paboTe ¢ BEUIECTBAMH, a TaKXKe B CHUTYyalUsX,
YIpOXKaroLUX 340POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPHUMEHATHh 3HAHUS, TMOJIydaeMble NPH HU3YyYCHUH XUMHH, IS pElIeHHs 3ajad,
CBA3AHHBIX C OKpPY)KAOLIEH IPUPOJHON CPENOM, U1 MOBBIIEHUS YPOBHS JKOJIOTMYECKOW KYJIBTYPHI,
0CO3HAHMSA III00ATHHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MyTel UX PEeLICHHs MTOCPEICTBOM METOI0B
XMMHUH, OKOJIOTMYECKOIO0  MBIIUICHHsS, YMEHHMS PYKOBOJACTBOBATbCA MM B  IIO3HABATEIILHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB  BBIICIAIOT 3HAYUMbIE i1 (POPMHUPOBAHHUS
MHUPOBO33PEHUSI OOIIEHAYYHBIE MOHATHUS (3aKOH, TEOPHS, NPUHIMII, TUNOTE3a, (aKT, CUCTEMa, MPOIECe,
9KCHEPUMEHT U JIPYroe.), KOTOPbIE HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeaMeTax Hu
MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 3TUX MpeaIMEeToB (JOpMUPOBATH MPEICTABICHHE O IEIIOCTHOW HAYYHOMH
KapTUHE MMHpa, U YHHUBEpCalbHble Yy4eOHble JeHCTBUS (IO3HABaTelIbHbIE, KOMMYHUKATHBHBIE,
pEerylnaTUBHbBIE), KOTOpble o00OecrneunBalOT (OPpMUPOBAHHME TOTOBHOCTM K  CaMOCTOSITEILHOMY
IJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4€OHO 1eATENbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIE JeliCTBUSA

ba3oBrble Jornyeckue 1eHCTBHSA:

YMEHUS MCHOJIb30BaTh IPUEMBI JIOTHYECKOIO MBIIUICHHS TP OCBOCHUH 3HAHUI: PACKPBIBATH CMBICI
XMUMHMUYECKUX TOHSITHH (BBLACIATh UX XapaKTepHbIE NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JPYTUMHU
MOHATHSMH), HCIIOJIb30BATh MOHATHS [ OOBSCHEHHS OTIENbHbIX (PAKTOB U SIBICHUH, BHIOMpAThH
OCHOBAaHUS W KpUTEpHH Ui KilaccU(UKAIMM XMMHUYECKHMX BEIIeCTB U XUMHUYECKHX peakiuii,
YCTaHaBIMBAaTh MPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXJIy OOBEeKTaMU H3Yy4€HHUs, CTPOUTH JIOIMYECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 AaHAJIOTHH), JIe1aTh BHIBOJIbI M 3aKIIOUEHUS;

yMEHHE MPUMEHSITh B TpoOlecce TMO3HaHUS MOHATHS (IpeaIMETHble M MeETalpeAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJIb3YEMbIE B XUMUH, TIPe0OpPa30BhIBATh LIUPOKO MIPUMEHSIEMBIE B
XMMUHU MOJIENbHBIE MPEACTaBICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA), XUMHUYecKas (Gopmyia U
YpaBHEHHE XHMUYECKOH peakluy — IMpU PEHIEHUH Y4eOHO-TIO3HABATENbHBIX 3alad, C YYETOM ITHUX
MOJCIBHBIX IPEICTaBICHUM BBISBIATh M XapaKTEPU30BaTh CYILIECTBEHHBIE IPU3HAKM H3y4aeMBbIX
O0OBEKTOB — XMMMUYECKMX BELIECTB M XHUMMYECKMX pPEaKIMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CIIEACTBEHHBIC CBSI3U U IPOTUBOPEYNS B U3y4aEMBIX MPOLECCAX U SIBICHUAX.

Ba3soBble nccienoBarebCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTA IIO3HAHMS, a TAKXKE B
Ka4yecTBE OCHOBBI AJIs1 (JOPMUPOBAHUS TUIIOTE3bI IO IPOBEPKE IPABUIBHOCTH BbICKA3bIBAEMBIX CYXKIECHUM;

npuoOpeTeHue OmbITa 10 IUIAHUPOBAHUIO, OPraHM3allUd W IMPOBEICHHUIO  YYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM IIPOLECcca, CAMOCTOSITEIbHO IPOTHO3MPOBATH €ro
pe3ynbTar, GopMyIHpOBaTh 000OLIEHNS U BBIBOJbI IO pe3ysbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHMUS,
COCTaBJIATh OTYET O MIPOAETAHHOM paboTe.

PaGora ¢ undopmanmeii:

yMeHHue BbIOMpaTh, AaHATU3UPOBATH U MHTEPIPETUPOBATh MH(POPMALIUIO pa3IUYHBIX BUJIOB U (hopMm
IPEJCTABICHUS, MOIy4aeMyl0 M3 Pa3HbIX MCTOUYHUKOB (HAY4YHO-IOIYJSIpHAs JUTEpaTypa XUMHUYECKOTO
CoJiepKaHus, CIpaBOYHbIE 1MOCOOUs, pecypchl MHTepHeTa), KpUTUYECKH OLIEHUBATh MPOTHBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHUE HNPUMEHATh DPAa3JIMYHble METOAbl M 3alpOChl MPH TOUCKE U OTOOpe HHpOpMALUU U
COOTBETCTBYIOIMX JIaHHBIX, HEOOXOJUMBIX JUIsI BBIMOJHEHUS Y4eOHBIX W II03HABATENIBHBIX 3ajay
ONpEeNeNEHHOTO  THUMA, MpPHOOpETeHHue OmbITa B  00JAaCTH  MCIOJIB30BaHMS  MH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMM, OBJIAJCHUE KYJIbTYPOM AaKTUBHOIO MCIIOJIB30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (opMy mpejacTaBieHus WHGOpMALUU U
WLTIOCTPUPOBATh pelllaeMble 3a7a4ll HECIOKHBIMU CXeMaMHU, AuarpaMMaMH, IpyruMu GopMamu rpaduku
U UX KOMOMHALUAMU;

YMEHHUE HCIOJIb30BaTh U aHAIM3UPOBATH B Mpoliecce y4eOHOM M MCCIIe0BATENLCKOM eI TeIbHOCTH
UHOOpPMALMIO O BIMSHUM MPOMBIIIICHHOCTH, CEIbCKOTO XO3fHCTBA M TPAHCIOpPTa Ha COCTOSTHHUE
OKpYXKaroLel IPUPOJIHOMN CpEIbI.

KoMMmyHuKaTHBHBIC YHUBEpCaIbHbIE y4eOHbIE JeHCTBHUSA:



YMEHHUS 33]]aBaTh BOMPOCHI (B X0/ Iuanora v (Win) JUCKYCCHH) MO CYIIECTBY 00CYXKIaeMOI TEMBI,
(hopMyITHUPOBAaTh CBOU MPEIOKECHHUS OTHOCUTEIIHHO BBIITOJIHCHUS TIPEUIOKEHHON 3a1a4K;

YMEHUSI TPEACTaBIIATH IOJYyYEHHBIE pE3YyJIbTaThl IMO3HABATEIBHOW JCSITEIBHOCTH B YCTHBIX H
MUCbMEHHBIX TEKCTaX; JelaTh MPE3CHTALMIO PE3YJIbTATOB BBINOJHEHHUS XHMHUYECKOTO HKCIIEPUMEHTA
(J1abopaTopHOTO OTBITA, TAOOPATOPHOM PAOOTHI 1O UCCIEAOBAHUIO CBOMCTB BEIIECTB, y4COHOTO MTPOEKTA);

yMEHHSI y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOW IIO3HABAaTEIBHOH U
HCCIIEIOBATENILCKOM JICATENBHOCTH TPU PEIICHUH BO3HUKAIOMIMX IPOOJEeM Ha OCHOBE ydéra oO0mux
WHTEPECOB W COTJIACOBaHWS TO3WIMKA (00CYXJIeHHUs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHAIIMS COBMECTHBIX JCHCTBUM, OIpEACNICHUE KPUTEPUEB IO OIICHKE KAa4YeCTBA BBIMOJHEHHOM
paboTHI 1 apyTHe).

PeryasiTuBHbIe yHUBepPcaAIbHbIE YUeOHbIE 1elCTBHA:

YMEHHE CaMOCTOATEIbHO OMNpEeAEsATh 1M JIeATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh U TPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOKO JIEATEIBHOCTh, BBHIOMpATh Hambojee
s dexTuBHBIE CIOCOOBI pPElIeHHs YUeOHBIX U MO3HABAaTEIbHBIX 3a7a4, CAMOCTOSITEIbHO COCTABISATh HIIH
KOpPPEKTUPOBATh IPEII0KEHHBIM AJTOPUTM JCHCTBUN INPU BBINOJHEHUH 33JaHUM C Y4ETOM IMOJIyYECHHS
HOBBIX 3HAaHUN 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIUAX, OIICHUBATH COOTBETCTBUE MOTYYEHHOTO
pe3ynbTaTa 3asBICHHOM II€JIM, YMEHUE HCIIOJh30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeJjlaraeMeie B
YCIOBHHM 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX pe3yNbTaTOB MO OCBOECHUIO 00S3aTEIbHOTO COJEpXaHUs, YCTAHOBJIEHHOTO
TaHHOU (eepanbHON pabodeil MPOrpaMMO, BBIICTISIOT: OCBOCHHBIE O0yJYaIONMMHUCS HAyIHBIC 3HAHUS,
YMEHUS U CIOCOOBI NEUCTBUM, crielMpUIECKUe I IPEAMETHOM 00J1acTH «XHUMHUS», BUBI JICITEIbHOCTH
M0 TIOJIYYEHHWIO HOBOTO 3HAHWSA, €r0 WHTEPHpeTalud, MpeoOpa3oBaHUIO M NMPUMEHEHHIO B Pa3IMYHBIX
y4€OHBIX U HOBBIX CUTYAITHsX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE Pe3yabTaThl HA 0a30BOM ypOBHE JOJKHBI OTPa)KaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHUXCS YMEHUM:

® PpACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKUX IMOHSATHUWA: aTOM, MOJIEKYJId, XUMUYECKUN DJIEMEHT,
MIPOCTOE BEIIECTBO, CIOYKHOE BEIIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHTEJIbHAs aTOMHAsI M MOJIEKYJIsIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca,
MaccoBasi J0Js XMMHUYECKOTO 3JIeMEHTa B COCAMHEHHMM, MOJIAPHBIA O0OBEM, OKCHI, KHCIOTa,
OCHOBAaHHWE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas peakius,
KJIacCU(pUKAIUsl peaKkiil: peakiuy COEeIWHEHUS, PeaKIUU Pa3I0KEHUs, PEaKIHH 3aMelleHUs,
peakuu oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKLUH, TeIIOBOK 2PeKT peakuuu, siApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aTOMHas OopOuTalb, paAlyC aToMa, XUMUYecKasl CBs3b, MOJISIpHAs U
HEMOJISIpHAsl KOBAJICHTHAs CBS3b, MOHHAS CBs3b, MOH, KATUOH, AaHUOH, PACTBOP, MAaccoOBasi J0JIA
BelleCTBa (MPOLIEHTHAS KOHIICHTPAIHs) B paCTBOPE;

® JUIIOCTPUPOBATh B3aAUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUA U MPUMEHSTh 3TU MOHATUS IPU
ONMCAHUU BELIECTB U UX MPEBPALCHUN;

® CIOJBb30BaTh XMMUYECKYIO CHMBOJIMKY Ui COCTaBleHUS (OpMyNl BEIIECTB M YpaBHEHHIA
XUMUYECKUX PEAKIUI;

® OIpeleisITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, CTEHEHb OKHCIICHUS
AJIEMEHTOB B OWHAPHBIX COENWHEHHSIX, MPUHAJICKHOCTh BEIIECTB K OMpeAeNEHHOMY KIaccy
coenuHeHui 1o GpopMysaaMm, BUJ XUMHUECKON CBs3U (KOBaJCHTHAs M HOHHAS) B HEOPraHMYECKHUX
COCIMHEHUSIX;

e packpbiBath cMbich [lepuoanueckoro 3akoHa /J[. 1. MenneneeBa: 7eMOHCTpUPOBAThH IOHUMaHUE
MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMUMHUYECKHUX DJJIEMEHTOB OT MX IOJIOKEHUS B
[lepuoanueckoil cucreme, 3aKOHOB COXPaHEHHUs MacChl BELIECTB, TOCTOSIHCTBA COCTABa, ATOMHO--
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHAa ABOTapo;

® ONUCBHIBAaTh M XapakTepu3oBaTh TaOnuuHyro ¢opmy Illepuoanyueckoil cHUCTEMBbl XUMHUYECKHX
AIIEMEHTOB: pa3NuyaTh MOHATHUS «TJIaBHAs NoArpymmna (A-rpynmna)» u «modouyHas noarpynna (b-
TPYIINa)», Majble U OOJBIINE MEPUOJIBI, COOTHOCHTH 0003HAUEHUs, KOTOPbIe UMEIOTCS B TaOIUIIE
«Ilepuonnueckass cucrema xumuuyeckux odiemeHToB J[. M. MenzgeneeBa» ¢ 4YHCIOBBIMU



XapaKTepUCTUKAMU CTPOCHHsSI aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB M 3aps] sipa, oOliee
YHCIIO AJIEKTPOHOB U pacpeeseHue UX 0 AIEKTPOHHBIM CII0SM);

KJIaccu(UIMPOBaTh XUMUYECKUE 3JIEMEHTHI, HEOPTaHUYECKUE BELIECTBA, XMMHUYECKHE PEaKLIUuU
(10 YMCITy U COCTaBy y4acTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEILIOBOMY YD EKTY);
XapakTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IMUYHBIX KIIACCOB,
MOJITBEPXK/1asi OTMCAaHUE TPUMEPAMU MOJIEKYIISIPHBIX YPABHEHHH COOTBETCTBYIOIIUX XUMUYECKUX
peaKkuuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO COCTaBa, BOBMOKHOCTH
MPOTEKAHHS XUMUYECKUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBHUSX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJICKYISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAcCCOBYIO OJIIO
XMUMHMUYECKOTO D3JEMEHTa MO0 (OopMyse COEIMHEHHUS, MAacCOBYIO JOJI0 BEIECTBA B PACTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOH PEaKIINU;

MPUMEHSTH OCHOBHBIC OTIEPAIMU MBICIIUTEIIHON JEATEIIbHOCTH — aHAJIW3 U CHHTE3, CPaBHEHUE,
0000111eHIE, CUCTEMATU3AIINI0, KIIACCU(UKAILINIO, BBISBICHUE MPUYNHHO--CJIEICTBEHHBIX CBS3EH
— s M3Y4YCHHs CBOMCTB BEHIECTB W XWMHUYECKUX PEAKIHiA, €CTECTBEHHO-HAYYHBIE METOJIBI
NMo3HaHWsA — HaONIoNeHWe, W3MEpPEeHHe, MOJCIUPOBAaHUE, OJKCIIEPHUMEHT (peallbHbId |
MBICJIEHHBIN );

CIIeZIOBaTh MPABUIIAM IIOJIb30BAHMSI XUMHUECKOW MOCYION M JTabOpaToOpHBIM 000pYyJIOBaHUEM, a
TaKXKe MpaBwjIaM OOpaIeHHs C BENIECTBAMH B COOTBETCTBUHM C MHCTPYKIUSMH TIO BBITIOTHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB TI0 TMOJYYCHHUI0O M COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(Boopoda W KHCIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OMNPENENEHHOM MaccoBOM monei
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M TPOBOJANUTH XUMHYECKHE OKCIIEPHUMEHTHI TI0
pacro3HaBaHUIO pPACTBOPOB INEJOYEH M KHUCIOT C TOMOINBIO HHIUKATOPOB  (JIAKMYC,
¢deHondranens, METUIOPAHK U IPYTHE).

K xonmy oOyuenust B 9 kjiacce mpeaMeTHBIC Pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa)KaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHUXCS YMEHUM:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHATHN: XUMUYECKUN AJIIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTWOH, aHWOH, TPOCTOE  BEIIECTBO, CJIOKHOE  BEIIECTBO,  BaJCHTHOCTD,
ANEKTPOOTPHUIATEIFHOCTh, CTENEHb OKHCIICHMS, XMUMHUYECKas pEaKIus, XUMUYECKas CBS3b,
TET10BOM (h(PEKT peakiuu, MOJIb, MOJISIPHBIH 00BEM, PaCTBOP, IJIEKTPOJIUTHI, HEAICKTPOIIUTHI,
ANEKTPOJIUTAYECKAs JUCCOLMAINNS, PEaKIMH HMOHHOTO OOMEHa, KaTajau3aTop, XHMHYECKOe
paBHOBecHe, OOpaTUMbIE M HEOOpaTHMbIC PEAKIMH, OKHUCIUTEIBHO-BOCCTAHOBUTEIbHbIE
peaKiuy, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCICHHE ¥ BOCCTAHOBJICHHUE, aJUIOTPOIINS,
aM(}oTepHOCTh, XUMHUYECKasI CBS3b (KOBAJICHTHAs, MOHHAs, METAJIMYECKAs), KpUCTaUTHYecKas
peméTka, KOppo3usi METaUIOB, CIIJIaBbI, CKOPOCTh XUMHYECKOUN PeaKIuu, IPEACIbLHO A0IyCTUMAs
koHueHtpanus [1/IK Bemectna;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATHH U MPUMEHSTH 3TH TMOHATHS MPU
OTIMCAHUU BEIIECTB U UX MMPEBPaIICHUN;

UCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY Ui COCTaBieHHUs (GOpMya BELIECTB W ypaBHEHUH
XUMHUYECKUX PEAKIU;

ONPENEIATh BAJCHTHOCTh W CTCICHb OKHUCICHHS XHMHYECKHMX JJEMEHTOB B COCAMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K ONpEeAeNEHHOMY KJaccy COSAMHEHUN IO
dbopmynam, BUJ XUMHUYECKON CBS3U (KOBaJICHTHAs, HOHHAS, METAIJINYECKAs) B HEOPTaHUUYECKUX
COEIMHEHUSX, 3apsii MOHA MO0 XUMHUYECKOW (opmyse, XapakTep Cpellbl B BOJHBIX pPacTBOpPax
HEOPraHUYECKUX COCAMHEHUH, TUIl KPUCTAITIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpbiBath cmbicn [lepumoanueckoro 3akona [[. WM. MenneneeBa M JI€MOHCTPUpPOBATH €T0O
MOHUMAaHKEe: OIUCHIBATh M XapaKTepu3oBaTh TabmuuHyto Qopmy Illepuoanueckoil crcTeMbl
XMUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «IJIaBHas moArpymnmna (A-rpymnmna)» U «mobodHas
noarpynna (b-rpymma)», Manbsie ¥ OONbIIHME TMEPUOIBI, COOTHOCHUTH O0O3HAUEHUS, KOTOPHIE
UMEIOTCS B TEPUOJWYECKOM Talnuile, C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DIIEMEHTOB (COCTaB M 3apsjl sapa, OOIIee YUCIO IJIEKTPOHOB U PaCIpe/e]ICHHEe UX
0 AJIEKTPOHHBIM CJIOSIM), OOBACHATH 00IIHNE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB



U UX COCAMHEHUH B IpenesiaXx MajblX MEepHOJIOB M TJABHBIX MOATPYII C YYETOM CTPOCHUS HUX
aTOMOB;

KJIaccu(UIMPOBaTh XUMUYECKUE 3JIEMEHTHI, HEOPTaHUYECKUE BELIECTBA, XMMHUYECKHE PEaKLIUuU
(mo umciy M COCTAaBy Y4YacCTBYIOUIMX B pEaKIMH BEIIECTB, MO TeruioBoMy 3(ddexty, mo
M3MEHEHHIO CTENICHEH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (ONMUCHIBATH) OOIIME M CHElM(pUYECKHe XUMUYECKHE CBOMCTBAa MPOCTHIX U
CJIO’KHBIX BEILECTB, MOATBEPXKAAs ONMHCAHUE MPUMEPAMH MOJICKYJSPHBIX U MOHHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPAaBHEHHS JICKTPOJIMTHUECKON TUCCOLMAIIMU KUCIIOT, MIET0YeH U COJIel, IOJTHBIE U
COKpaII€HHbIE YpaBHEHHs PEaKkIHii MOHHOTO OOMEHA, YpaBHEHUS pPEaKIfil, MOATBEPKIAOIINX
CYIIECTBOBAHHE T€HETHUECKON CBS3M MEXK/Y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHA MOCPEICTBOM COCTABIICHHS
AIIEKTPOHHOTO OajaHca dTUX PEaKINi;

MIPOTHO3UPOBATHh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH TPOTEKAHUS
XUMUYECKUX MPEBPALICHAN B PA3THUHBIX YCIOBHSAX;

BBIUMCIIATH OTHOCHUTEIBHYIO MOJIEKYISPHYIO M MOJIIPHYEO MAacChl BEIIECTB, MAacCCOBYIO JIOJIO
XAMHYECKOTO dJIeMeHTa 1Mo (opMysie COeAMHEHHs, MAacCOBYIO OJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI TI0 YPAaBHEHUIO XUMUYECKOH PEaKIINu;

coOiroaTh MpaBWia MOJB30BAaHUS XUMHUYECKOW MOCynoil U 1a00paTopHBIM 000PYyAOBAHHUEM, a
TaKKe MpaBuiIa OOpalleHus C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSMH TIO BBITIOJTHEHHUIO
71a00paTOPHBIX XMUMHYECKHX OTIBITOB IO TMOJYYCHHIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

MPOBOJIUTh  PEAKIMH, TOATBEP)KIAIOIIAE Ka4eCTBEHHBIH COCTaB pAa3IMYHBIX BEIIECTB:
pacro3HaBaTh OTBITHBIM MYTEM XJIOPUI-, OpOMHUI-, MOAWI-, KapOoHaT-, ¢docdar-, CHUIUKAT-,
cynb(ar-, TUIPOKCHA-UOHBI, KATHOHBl aMMOHMA M HOHBl HM3y4YEHHBIX METAJUIOB,
IPUCYTCTBYIOLIUE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE ONEPALIUU MBICIUTEIIBHON JEATENbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eHNe, CUCTEMAaTU3aLUIO, BBISIBIIEHHE NMPUYMHHO-CIEICTBEHHBIX CBA3EH — JUIl M3Y4EHUS
CBOMCTB BEIIECTB M XUMHUYECKUX pEAKLUH, €CTECTBEHHO-HAay4YHbIC METOJbl IO3HAHUA —
HaOII0ZCHUE, U3MEpPEHNEe, MOICTMPOBAHUE, IKCIIEPUMEHT (peabHBIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIE (LN (PPOBbIE)

Ne n/m | HammeHoBaHMe pa3ejioB U TeM NPOTrPaMMBbI Beero Kourpoabubie | IlpakTnyeckue 06pA30BATETbHEIE PECYPChI
padoTsbI padoThI
Paznen 1.IlepBoHayajibHble XUMHYECKHE TIOHATHS
XHUMHS — BaKHast 00JIaCTh €CTECTBO3HAHUS U bubmuoreka ITOK
1.1 . ) 2 _
MPAKTUYECKOU JCSITEIbHOCTH YEI0BEKa https://m.edso0.ru/7f41837c
bubaunoreka [IOK
1.2 BemectBa u XuMH4eCKUE peakuuu 15 1 https://m.edsoo.ru/7f41837c
Wroro mo pazueny 20
Paspnen 2.BaxHeiime npeacTaBuTe/ M HEOPraHMYECKUX BELEeCTB
bub6mmoreka IJOK
2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax 6 https://m.edsoo.ru/7f41837c
bubmmoreka IJOK
2.2 Bonopona.Ilonsitue o KucCioTax u comsix 8 1 https://m.eds00.ru/7f41837c
bu6mmoreka IJOK
2.3 Bopna. PactBopsl. [TonsiTne 06 ocHOBaHUSAX 5 1 1 https://m. edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubmuoreka [JOK
) COEIUHEHUN https://m.edsoo0.ru/7f41837c
Hroro no pazgeny 30

Pasznen 3.Ilepuoguueckuii 3axon u [lepuoguyeckas cucrema xumuyeckux 3j1eMeHToB /. U. MenaeneeBa. CtpoeHue aToMoB. XUMHYeCKAasi

cBsI3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbLHBIE PC€AKIIMH

[Tepuonnueckuii 3akoH u [lepuoandeckas
bu6mmoreka LJOK
3.1 cUcTeMa XMMUYECKHuX djaeMeHToB []. U. 7 httos://m.edsoo.ru/7f41837¢
Menene-eBa. CTpoeHue atomMa T '
3.2 Xumudeckas cBsI3b. OKHCIUTEILHO- 8 1 bubmmoreka LIOK
' BOCCTAHOBUTEJIbHBIE PEAKIINHI https://m.edsoo.ru/7f41837c
bubmmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢
P BHOE BDEMS 3 bubmmoreka [IOK
C3CPBHOC BpC https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KJIACC

KoandecTBO 9acoB

Nei/m | HamMmeHoBaHMe pa3/ie/iOB U TeM NPOrpaMMbl Beero KonTpoabu ?CI::SW{ DJIeKTpOHHbIE (LI (POBbHIE)
ble padoThbI paGoThI o0pa3oBaTe/ibHbIE peCypChl
Pa3nes 1.BemecTBo U XMMHYeCKHe PeaKIHA
11 [ToBTOpEHue u yriydiieHne 3HaHUN OCHOBHBIX Pa3/IeoB 5 1 bubmmorexa LIOK
Kypca 8 Kimacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX peakluit 4 ﬁHGH_HOTeKa LOK
ttps://m.edso0.ru/7f41a636
13 DNEeKTPOTUTHIECKAs JUCCOMAIIHS. XUMUYECKHE PEAKIIUU B 8 1 1 bubmoreka LJOK
pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paszpnen 2.Hemerayuibl M MX COEIMHEHHUA
21 OO6mrast XxapakTepucTHKa XuMudeckux aneMeHToB VIIA- 4 1 bubnuorexka [IOK
rpynmsl. ['amoreHst https://m.edso0.ru/7f41a636
29 OO6mrast XxapakTepuCTUKAa XUMHUUECKHX 1eMeHTOB VIA- 6 bubmorexa [IOK
rpynnbl. Cepa u €€ COeTMHEHUs https://m.edsoo.ru/7f41a636
23 OO01as XxapakTepucTUKa XUMUYECKUX 3JIeMeHTOB VA- 7 1 bu6morexka [TOK
rpynnsl. A30T, pocdop U UX CoeAMHEHUS https://m.edsoo.ru/7f41a636
524 OO6mrast XxapaKTepUCTUKA XUMHUUECKHX d1eMeHTOB IV A- 8 1 5 bubmorexa LIOK
rpyIIbl. YTIEpoa U KPDEMHUM U UX COCTUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 25
Paznena 3.MeTa/IbI M BX COeANHEHUS
3.1 OO01111€e cBOMiCTBA METAJIJIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxxseme MeTaJuIbl 1 UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pa3nes 4. XuMusi M OKpyKamomas cpeaa
4.1 ‘ BemecTBa u MaTepHasbl B )KM3HU YENOBEKA 3 https://m.eds00.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka KonTpoabu Hpakruye | Jara o0pa3oBaTe/ibHbIE
n/n Bceero CKHe H3YYeHH S
ble padoThI paGoThI pecypcbl
1 [Ipenmer xumuu. Posib XuMHM B KU3HU YEIIOBEKA. 1 https://m.edsoo.ru/f0d210c
Tena u BemecTa
2 [TonsiTHE O METOAAX MO3HAHMS B XUMHUH 1 https://m.edsoo.ru/ff0d227e
3| aGoparopun n npnEwet oGpamenn ¢ radoparopm | 1 BuSmoreka LIOK
https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 UYucrele BemecTBa U cMecu. CriocoObl pa3ienieHus 1 bubnuoreka [IOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 [IpaxTueckas pabota Ne 2 «Pa3nenenue cmeceil (Ha 1 bubnuoreka [IOK
pUMepe OUYUCTKH TIOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYIIBI 1 https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuorexa [JOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThie 1 CII0KHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKY/ISIPHOE YUCHHE 1 https://m.edsoo.ru/ff0d2d50
o | o ecrmen comanssonee Xeareorn | B LOK
S TOMOHTOR https://m.edsoo.ru/ff0d2eae
11 OtHocutenbHas atToMHas Macca. OTHOCUTEIbHAS 1 bubmuoreka [JOK
MOJICKYJIIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIsI XUMHAYECKOTO JIEMEHTA B COCIMHEHUU 1 https://m.edso0.ru/ff0d350c
13 KomuuectBo BemectBa. Mok, MossspHast Macca 1 https://m.edsoo.ru/ff0d5230
14 duznyecKrue U XUuMHYECKHUE SIBICHUS. XUMUYeCKas 1 bu6mmoreka [JOK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCIOBHS MPOTEKAHUSI XUMUYECKHIX 1 bubnmuoreka [JOK
peakuui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHMs MacChl BEIIECTB. XUMUYECKHE 1 bub6nuoreka [IOK
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ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BeruuciieHus koaM4uecTBa, MacChl BEIIECTBA MO 1 bubmuoreka [JOK
YpaBHEHUSIM XUMHUUECKHX PEAKLUIt https://m.edsoo.ru/ff0d5708
18 Krnaccudukarus XuMHYECKUX peakinii (COeTUHEHMS, 1 bubnmoreka [JOK
pas3JIoKEHNUs, 3aMEICHHsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIN-DHIMKIIONIEUCT. 1 bubnuorexa [JOK
OO0oO0IeHre ¥ cucTeMaTu3alys 3HaHu| https://m.edsoo.ru/ff0d40c4
20 KonTtposneHas padora Nel mo treme «BemecTa u 1 bubnuorexa [JOK
XUMHUYECKHE PEaKIHI) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. Coctas Bo3ayxa. Kucinopon 1 bubnuorexa [JOK
— BJIEMEHT U MPOCcTOoe BernecTBo. O30H https://m.edso0.ru/ff0d448e
29 duznyeckre U XMMHUYECKHUE CBOMCTBA KUCIOpOa 1 bubnuorexa [JOK
(peaxruu okucieHus, ropenue). [Toustre 06 okcuaax https://m.edsoo.ru/ff0d4614
23 Crioco0pI oTy4eHusT KUCIIOPoia B 1abopaTopuu 1 1 bubmuorexa [JOK
MPOMBIIUICHHOCTH. [IpuMeHeHre Kuciopoaa https://m.edsoo.ru/ff0d497a
| Tommonlsbber sooreeeh et oo | BuSorea 10K
SHIOTEPMITIECKITX PEAKIIHAX https://m.edsoo.ru/ff0d4790
o5 TormumBo (HedTh, yroias U MeTaH). 3arps3HeHne 1 bubmuorexa [JOK
BO3/yXa, CIIOCOOBI €ro MPeI0TBPAICHHS https://m.edsoo.ru/ff0d4c4a
[Tpaktruueckas padota Ne 3 mo reme «Ilonmydenne u bu6mmoreka [IOK
26 coOMpaHue KMCIOPOIa, H3yYEHHUE €r0 CBONCTBY 1 https://m.edsoo.ru/ff0d4ae2
27 Boaopon — sneMeHT 1 IpocToe BEMIECTBO. 1 bu6mmoreka [JOK
Haxosxaenue B mpupoze https://m.edsoo.ru/ff0d4dd0
28 du3nYeCKre U XMMUYECKHE CBOMCTBA BOJIOPOIA. 1 bu6mmoreka [JOK
ITpuMeneHme BoI0poIa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCIOTaX M COJISIX 1 https://m.edsoo.ru/ff0d50d2
30 CriocoOblI MmoJTyueHHst BOAOPO/IA B JTa00OPaTOpuu 1 https://m.edsoo.ru/ff0d4dd0
31 [IpakTueckas paborta Ne 4 mo teme «llonmydenue u 1 bubnunoreka [JOK
coOMpaHue BOJIOPO/Ia, H3YyUYEHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 Momnsipablii 006EM ra3oB. 3akoH ABOTaapo 1 https://m.edsoo.ru/ff0d542e
33 Brrunciienus 00bEMa, KOJIMYECTBa BEIeCTBA T'a3a 1o 1 bu6mmoreka [JOK
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA HIIK 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenus 00bEMOB ra3oB 10 YPaBHEHHIO PEAKIHH 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

Ha OCHOBE 3aKOHA 00BEMHBIX OTHOILIEHUN I'a30B

https://m.edsoo.ru/ff0d5708

35 duznuecKue U XMMUIECKHUE CBOWCTBA BOIbI 1 https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [loHsTHE 00 MHIUKATOPAX 1 https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U
37 HEHACBIIIEHHBIC pacTBOPHL. MaccoBasi 10J1s BEIIECTBA 1 https://m.edsoo.ru/ff0d5b40
B pacTBOpE
e e BrEmorera 10K
PACTBOPEHHOTO BEIIECTBAY https://m.edsoo.ru/ff0d5eba
39 KonTponsnas padora Ne2 no teme «Kucnopo. 1 bubnuorexa [JOK
Bonopon. Bonma» https://m.edsoo.ru/ff0d6342
40 OKcHJIbI: COCTaB, KiIacCUHUKaIHsI, HOMEHKIATypa 1 https://m.edsoo.ru/ff0d664e
a1 [Tosydenne u XMMHUYECKUE CBOMCTBA KUCITOTHBIX, 1 bu6mmoreka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
42 OcHOBaHUS: COCTaB, KJIACCU(DUKAIUS, HOMEHKIIATypa 1 https://m.edsoo.ru/ff0d67ca
43 [MonyueHne 1 XUMUYECKHE CBOWCTBA OCHOBAaHHIA 1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukaius, HOMCHKIIATypa 1 https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue u XUMHYECKHE CBONCTBA KHCIIOT 1 bubmorexa [TOK
https://m.edsoo.ru/ff0dfee2
16 Comu (cpenHHe):vHOMeHKnaTypa, CIoCcoObI TIOJTyYEHUS], 1 https://m.eds00.ru/00ad9474
XUMUYECKHE CBOMCTBA
47 g(iii;itﬁgﬁ"?:ﬂiii?;iﬁa?{. 15(6): T:;IIZI iOCHOBHHe 1 Bubmzorexa LHOK
N https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHUYECKUX COCTUHEHHI»
48 ['enernueckas cBsi3b MKy KJaccaMH 1 bu6mmoreka [JOK
HEOPraHUYECKUX COETMHEHUI https://m.edsoo.ru/00ad9a50
49 O00011eHrE U cucTEMAaTH3alMs 3HAHAN 1 https://m.edso0.ru/00ad9ch?2
KonTpomsnas padota Ne3 no teme "OCHOBHBIE KITaCChI bubnunoreka [JOK
50 HEOPraHU4eCKUX COeTUHEHUI" 1 https://m.edsoo.ru/00ad9ela
[lepBbIe MOTIBITKU KIACCH(PUKAIIMYA XUMUYECKUAX bubmuoreka [IOK
51 aneMeHTOB. [IoHATHE 0 TpyNIax CXOJHBIX YJIEMEHTOB ! https://m.edsoo.ru/00ad9ffa
52 ITepnoanueckunt 3akoH u Ilepuoanudeckas cucrema 1 bubnuorexa [IOK

XHMHUYECKUX 351eMeHTOB Jl. 1. MeHnaeneeBa

https://m.edsoo.ru/00ada52¢c
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53 Ilepro b1, TPyYIIIIbI, TIOATPYIIIIBI 1 https://m.edsoo.ru/00ada52c
54 Ctpoenrie atomoB. CocTaB aTOMHBIX sijiep. V30Tombl 1 https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000JI0UYE€K aTOMOB 3JIEMEHTOB 1 bubnmoreka [JOK

[Mepuoauueckoii cucremsl JI. . Menzaeneena https://m.edsoo.ru/00ada6bc
55 | nonowenmo s Hopmommecrort noremte TL 1L ) BuGaroraxa LIOK

Merencesa https://m.edsoo.ru/00ada824
| e Tmomeers o pon | BuGorea 10K

S —— https://m.edsoo.ru/00ada96e
58 DNEeKTPOOTPUIIATEILHOCTH AaTOMOB XUMHUYECKHUX 1 bubnuorexa [JOK

JJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnast XuMuveckast CBSI3b 1 https://m.edsoo.ru/00adac34
60 KoBasieHTHasI OJISIpHASE XUMHUYECKAs CBSI3b 1 https://m.edsoo.ru/00adaab8
61 KoBasieHTHasI HEMOJIIPHAS XUMHUYECKasl CBA3b 1 https://m.edsoo.ru/00adaab9
62 CreneHb OKMCIICHUS 1 https://m.edsoo.ru/00adae28
63 OKHUCITUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIUN 1 https://m.edsoo.ru/00adb076
64 OKHCIUTETN U BOCCTAHOBHUTEIU 1 https://m.edsoo.ru/00adb076
65 Kontponbras padota Ne4 o reme «CtpoeHue aToma. 1 bubmuorexa [JOK

XUMHYECKAs CBSA3bY https://m.edsoo.ru/00adb486
66 PesepBubIit ypok. O600IIEHNE U CHCTEMaTH3AIHS 1 bu6mmoreka [JOK

3HAHHH https://m.edsoo.ru/00adb33c
67 PeseprubIit ypok. O6001IEHNE ¥ CHCTEMaTH3aIIH 1 bu6mmoreka [JOK

3HAHHH https://m.edsoo.ru/00ad9cb2
68 PeseprubIit ypok. O6001IEHNE ¥ CHCTEMaTH3aIIHs 1 bu6mmoreka [JOK

3HAHHH https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaudecTBo 4acoB

JJIeKTPOHHBbIE HU(PPOBHIE
Ne Tema ypoka KonTpoabu Hpakruye | Aara o0pa3oBaTe/ibHbIE
/i Beero ble padoThI clane HsyHeHu pecypcbl
padoThbI
1 [lepuoanueckuii 3akoH. [lepuoauueckas cucrtema 1 bubnuorexa [JOK
xuMudeckux saemento JI. . Menaencea https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX bubnuorexa [JOK
2 N 1 .
AJIEMEHTOB TIEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUIECKUX 1 bubnuorexa [JOK
BEILECTB https://m.edsoo.ru/00adb7e2
Buapl XuMU4eCKOW CBA3U U TUIIBI KPUCTATUIMYECKUAX bubmmoreka [IOK
4 . 1 .
peniérok https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o reme «IloBTopenue u
5 yriyOJieHne 3HAaHUW OCHOBHBIX Pa3fesioB Kypca 8 1 1
KJ1accay
6 Knaccudukanus XuMudeckuX peakiuii mo pa3iIndHbIM 1 bubmuorexa [JOK
IPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [TonsiTue o ckopocTu XumMu4deckoi peakuuu. [lonstue 1 bubmuorexa [JOK
0 TOMOTEHHBIX M T€TEPOTCHHBIX PEaKIHIX https://m.edsoo.ru/00adbe9a
[TonsiTHEe 0 XUMHUYECKOM paBHOBeCHH. DaKTOPHI
8 BIIUSIIOLIUE HA CKOPOCTh )I:HMquCKoﬁ peaKungl 1/; 1 bubmorexa LHOK
https://m.edsoo.ru/00adc28c
M0JIOKEHHE XMMHUYECKOTO PaBHOBECHS
9 OKHUCITUTEILHO-BOCCTAHOBUTEILHBIE PEAKIIUN 1 https://m.edsoo.ru/00adcade
10 Teopust sekTpoauTHYECKO auccoruanuu. CUiibHbIe 1 bu6mmoreka [JOK
U CI1a0bIe DIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIe ypaBHEHUsI PEaKIUii 1 https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KMCJIOT U OCHOBAHUI B CBETE bubnuoreka [JOK
12 . . 1 .
MPEJICTABICHHUI 00 SJICKTPOJMTHUECKOM JUCCOIUAIIH https://m.edsoo.ru/00add5d8
13 XHUMHUYECKUE CBOMCTBA COJIEN B CBETE NPEACTaBICHUN 1 bubnuoreka [IOK
00 AIIEKTPOIMTUYECKOM JUCCOITUAIIUU https://m.edsoo.ru/00add8b2
14 [TonsiTre o rugpoM3e comei 1 https://m.edsoo.ru/00add9d4
15 O060011IeHre U CUCTEMAaTH3aIMs 3HAHUHA 1 bubmuoreka [JOK
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https://m.edso0.ru/00addd12

[Tpaktuyeckas padora Ne 1. «Pemenne

bubmuoreka [JOK

16 IKCIIEPUMEHTAJIBHBIX 331249 https://m.edsoo.ru/00addbfa
17 ESJ}II;IZ;) Hs;ziﬂpqaiiziNfcgg TI/IeellvI il;{ XUMUYECKHUE bubmorexa HOK
P AMCCOHAIEL https://m.edsoo.ru/00addecO
peaKuy B pacTBOpax»
18 OO01mmas XxapakTepUCTUKA TAIOTCHOB. XUMUYECKHEC bubnuorexa [JOK
CBOWCTBA Ha PUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposojopoa. CossiHast KUCIIOTa, XUMUYECKUE bubnnorexa [JOK
CBOWCTBA, MMOJIy4YeHHE, TPUMEHCHUE https://m.edsoo.ru/00ade104
[IpaxTnueckas padora Ne 2 o teme «llomyuenue bubnnorexa [JOK
20 . . )
COJISTHOM KUCIIOTBI, U3ydeHHE €€ CBONCTB» https://m.edsoo.ru/00ade348
21 Beruncnenus 1o ypaBHEHUAM XMMHUYECKUX PEaKIIH, bubnnorexa [JOK
€CITH OJTMH U3 PEareHTOB JaH B N30BITKE https://m.edso0.ru/00ade488
22 OO6mas xapakTepucTrka eMeHToB VIA-rpymrsr https://m.edsoo.ru/00ade64a
g | Aomorpoms s e, Hosie B 10K
pH A pupoze. https://m.edsoo.ru/00ade64a
CBOICTBa cephl
o CepoBonopo, cTpoeHue, (PU3NIECKre U XUMUUECKHE bubmuorexa [JOK
CBOHiCTBa https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTa, GU3HYECKUE U bubmuorexa [JOK
25 N .
XHUMHYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKHE pPeaKklnu, JIeXkKaIllle B OCHOBE
MIPOMBIIIJICHHOTO CTII0C00a MOJyYeHUsT CepHOI bubnuoreka [JOK
26 . .
KHCJIOTBHL. XUMHUYECKOE 3arpsI3HEHHIE OKPYKArOIIEi https://m.edsoo.ru/00adec8a
Cpelbl COETMHEHUSIMU CEPhI
Brruncnenue MaccoBoil 10711 BBIXO/A MPOIYKTa bubnnoreka [JOK
27 .
peaKnuu https://m.edsoo.ru/00adec8a
| e o Ay BuSorea 10K
> PacTpOCTp PHPOZS, https://m.edsoo.ru/00adeea6
XMMUYECKHE CBOMCTBA
29 AmMHak, ero puU3NYECKue U XMMHUYECKHE CBOMCTBA, bubnuoreka [IOK
NOJIy4eHHE U IPUMEHEHHE https://m.edso0.ru/00adf004
30 [Tpaktuyeckas padora Ne 3 o teme «llomayueHue bubnuoreka [IOK
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aMMHaKka, U3y4CHHC €ro CBOMCTBY

https://m.edso0.ru/00adf180

A30THas KHCJIOTa, e€ PU3MUECKUe U XUMUYECKUE

bubmuoreka [JOK

31 CBOICTBa https://m.edso0.ru/00adf306
Hcnosib30BaHre HUTPATOB U COJICH aMMOHWS B
KayecTBE MUHEPAIbHBIX y100peHui. XUMUUECKoe bubnuorexa [JOK
32 9 ;
3arpsA3HEHUE OKPYIKAIOIICH CPeibl COCTMHECHUSIMHU https://m.edsoo.ru/00adf518
azora
dochop. Oxcun dpocdopa (V) u pochopHas KucioTa, bubnmoreka [JOK
33 . ;
(bu3rYeCcKre U XUMUYECKHE CBOWCTBA, MOJIyYCHUE https://m.edsoo.ru/00adf68a
o | Hncmoemame drefurr s e s Busorea 0K
YAOOP - 2arp PHpos pet https://m.edsoo.ru/00adfc20
dbocdharamu
35 VYrnepon, pacnpocTpaHeHue B pupoie, Gu3ndeckue u bubnuoreka [JOK
XHUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
OKCj/IlIBI yriaepoja, ux (pusndeckue u XuMHYECKre BuGmmotexa LIOK
36 CBOMCTBaA. DKOJIOTHYECKUE TIPOOJIEMBI, CBA3aHHBIC C .
https://m.edsoo.ru/00adfebe
okcuziom yriepoaa (1V)
37 VrospHast KHCIOTA U €€ CoJn https://m.edsoo.ru/00ae006¢
3B ytoertororo rase. Kavecrsemion peakiu o BuGmorexa LIOK
yr . o peaxit https://m.edsoo.ru/00ae027e
KapOOHaT-NOH
[TepBoHauanbHBIC MOHATHS 00 OPTAHUYECKUX bubnuoreka [JOK
39 .
BEIIECTBAX KaK O COCAUHEHHIX YIIepoia https://m.edsoo.ru/00ae054e
40 Kpemuuii 1 ero coetuHeHus https://m.edso0.ru/00ae080a
41 g(i?{flgﬁgﬁii:nifbﬁii\f Qai- 15(? T:;IIZI f(BaH(HeI?mme bubmorexa LHOK
P A https://m.edsoo.ru/00ae0bf2
HEMETAJUTbI U MX COCTUHCHHSD
Kontponsnas pabora Ne3 no teme «BaxHeiiine bubnnoreka [JOK
42 .
HEMETAIUIBL U UX COEIUHEHUS https://m.edso0.ru/00ae0e18
OO1as XxapakTepuCcTUKa XUMHUYECKUX DIEMEHTOB —
MeTaioB. MeTtannudeckas CBS3b U METaITUYeCKast bubnunoreka [JOK
43 i N .
KpHCTaJuIn4ecKas pemérka. duzndeckue cBOKWCTBA https://m.edsoo.ru/00ae103e
METaJJIOB
44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmoreka [JOK
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DNEKTPOXUMHUYECKUN Psijl HAIIPSDKEHUH METaJlJIOB

https://m.edso0.ru/00ae1156

Oo6mue criocoOb! moay4eHus MeTamioB. CIuaBbl.

45 Beruncienus 1o ypaBHEHUAM XUMHUYECKUX PEaKILIMM, 1 BH6H_HOTeKa LOK
€CJIM OJIMH U3 PEAreHTOB COJECPKUT IPUMECHU https://m.edso0.ru/002e1156

46 [ToHsATHE O KOPPO3HUU METAILIOB 1 https://m.edsoo.ru/00ae1278

47 I{e04uHbBIE METAILIBI 1 https://m.edsoo.ru/00ael4b2

48 OKCHJIbI ¥ THIPOKCHU/IBI HATPHUS M KaJTUst 1 https://m.edsoo.ru/00ae14b2

49 I1{e049HO3eMENBbHBIC METAIUIBI — KaAbIUH ¥ MarHHi 1 https://m.edsoo.ru/00ae15e8

50 Baxkuelimme coeqMHEHNs KaabIHAs 1 https://m.edso0.ru/00ae15e8

51 O0600IeHre U CHCTEMAaTH3alns 3HAHNH 1 https://m.edsoo.ru/00ae15e8

52 JK&cTrocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHSI 1 https://m.edsoo.ru/00ae1886
[IpaxTueckas padota Ne 6 o teme "JKEcTKOCTh BOBI bubnuorexa [JOK

53 U MeTO/IbI €€ ycTpaHeHus" . https://m.edsoo.ru/00aelae8

54 AmroMuHUH 1 https://m.edsoo.ru/00aelc64

55 AmdoTepHbIe CBOWCTBA OKCHIA M THIPOKCH/IA 1 https://m.edsoo.ru/00aelc64

56 XKeneszo 1 https://m.edsoo.ru/00ae1d86

57 E)Iﬁc;pmm, ruapokcuibl U comu xxenesa (1) u xxenesa 1 https://m.eds00.ru/00ae35e6

58 O0o001IeHrE U cCUCTEMATH3AIWS 3HAHAMN 1 https://m.edso0.ru/00ae35e6

59 iiig;ﬁgﬁ:ﬁfgiﬁaz 15(()3 I;I:I\I;ZI 6<:<Ba>I<HeI7IHH/Ie 1 bubmmorexa IOK
METALTBI 1 HX COCTHHCHIS https://m.edsoo.ru/00ae3de8
Brruucienus mo ypaBHEHUSAM XUMHUUYECKHX PEAKITUH,

60 €CJIM OJIMH U3 PEareHTOB JIaH B M30BITKE WJIH COJACPKHUT 1 bu6mmoreka [JOK
puMecH. BeIrcIeHns MacCOBOM JI0JIH BBIXOda https://m.edso0.ru/00ae1750
MIPOJIyKTa PEaKIuu

61 O000111eHIE U CUCTEMATHU3ALUs 3HAHUN 1

62 Kontponbnas padora Ne4 no teme «BaxHeiiue 1
METaJIBI U UX COCTUHCHHS

63 Bemectsa 1 marepuasl B IOBCEAHEBHOW )KU3HU 1 bu6mmoreka [JOK
4eloBeKa https://m.edsoo.ru/00ae3f50

64 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeIbl 1 bubmmorexa [IOK

https://m.edso0.ru/00ae4270
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bu6mmoreka [{OK

65 Posb XuMuM B pellieHHH YKOJIOTHUECKUX TMpooIeM 1 https://m.eds00.ru/00ae4270
66 PezepBHblii ypok. O000IIEHNE U CUCTEMAaTH3AIUS 1 bubnuorexa [JOK

3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O0001IEHHE U CCTEMAaTU3ALINS 1 bubnuorexa [JOK

3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O0001IEHHE U CCTEMAaTU3ALINS 1 bubnuorexa [JOK

3HaHUH https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/IUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» Xumus, 8 xnacc/ Pymsuruc I'.E., ®enpaman O.I'., AkuronepHoe obmiectBo «M3marenpctBo «lIpocBemenne

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

MATEPUAJIBHO-TEXHUYECKOEOBECIIEYEHUEOBPA3OBATEJBHOI'OITPOIIECCA

OBOPYJIOBAHUEIJISAITPOBEJIEHUSITABOPATOPHBIX,TIPAKTHYECKUXPABOT, JEMOHCTPAIIAM (o60opynoBanue «Touka Pocray)



OpraHu3anusinoaroToBKHHHANBHIYATbHBIXKOMILIEKTOBYYacTHHKOBO I dnoxumm
HJIANPOBEACHUAXUMHYECKOT0IKCIIEPUMEHTA
(npuBBINOJHEHNU3ATaHNTH23124)

JisnpoBeIeHU XUMUY €CKOT09KCIIEPUM EHTaKaX I0OMy y4aCTHUK yIK3aMEHATIOXUMHUHITPE]T
Jlaraercss  MHIOMBHIYAJbHBIA  KOMIUIEKT,  COCTOSIIWIHM3 Habopa o0OpyaoBaHUS U
PEaKTHBOB, KOTOPbIE HEOOXOIMMBI ISl BBITOJHEHU3a1aHui 23u 24.
Habopo6opynoBaHus, BXOAAIIETOBUHANBUAYATEHBIHKOMIUIEKTY4acTHUKaOl DroxuMuw,
JUIBCEXYy4aCTHUKOBOAMHAKOB. [ lepedueHb000py10BaH s, BXOISAIIETO B
WH/IMBUAYaIbHBI KOMIUIEKT YyuyacTHHKa OI'Dro XuMuu, oTpask€HB TabIUIeS.

Tabnuyad

z

O6opynoBanue IKonnuectBouspacuéraHao

[THHKOMIIJICKT

[Mpobupkamamnas(10mi)

[ITaTuB(noacraBkamisnpoOoupok)ualOruésn

CxnsHKuIsXpaHeHuspeakTuBoB(10—-50mu)

InaTens(J105)KeuKaAIALOTOOPACYXUXBEIIECTB)

galblw|N|-
RlRr|lo|k|w

IPa31aTOYHBINIOTOK

HaboppeakTHBOB,BXOAAIIMIBUHANBUAYAbHBIHKOMILTIEKTY4ac THUKaOl DIMoX1UMHUU,COCTO
UTH3LIECTUPCAKTHBOB,IEPEUN CIICHHBIXBYCIIOBHN3a/1aHHA2 3,10 TOMy3aBUCHTOTBBITIONHS
emorosk3amenyembiMBapuanTaK M.

BapuantsiKMIM, koTOpbieOy 1y THCIIONB30BaHbLLIsIIPOBeIeHI O DBoMpenenEHHbINAICHD
9K3aMEHABOTHOMITYHKTETIPOBEICHUSIDK3aMEHa,PEKOMEHAYeTCT  (DOPMHUPOBATE  TaKUM
obpazom, YTOOBI 3aJIaHus 23 u 248
9THXBapUAHTAXBKIIIOYATHBCEOSTHAOOPBIPEAKTHBOB,CONEPIKAIINECIBOTHOMMITHIBYXU3KOM
IUIEKTOBPEAKTUBOB, yKa3aHHBIXBTAOIUIIEO.

ITockonpKynoar OTOBKaMHINBU YA THbHBI XKOMITIEKTOBy4aCTHUKOBOI D1mo Xumun JomKHa
OBITH TIpOBE/IeHa 3a0JIaTOBPEMEHHO, T.€. /10 IHSI MPOBeAeHHsIIK3aMeHa, HHpopManus o
HOMepax (cocTaBax) KOMIUIEKTOB PEaKTHBOB M IMEPEYHEBEIIECTB, MPUBEAEHHBIX MEpen

3aJaHUSIMHI 23 u 24, IOJDKHA OBITH
CBOEBPEMEHHO/I0BE/ICHAI0CBEICHUSIOTBE TCTBEHHBIXCITEIIHAIMCTOB,00CTICYMBAIOLIIXITO
JrOTOBKY WH/IMBU1YaJIbHBIX KOMILICKTOB Y4aCTHHUKOB (0)R€) o

XAMUUBITYHKTAXITPOBCACHUADK3AMCHAHCTTIO3 THECTHA, TIPEAIIIECTBYIOIIET OOK3aMECHY.

[Komnexr1 Komniexkr2 Kommniexkr3 [Komnuiexkr4
1. PactBOopamMmuaxa 1. Ilepoxcuasomopona |1. ConsHasikuciIoTa 1. Conanaskucnora
2. ComsHasKucIoTa 2. ConsHasKHCIOTA 2. CepHaskuciora 2. CepHaskuciora
3. Cepnaskuciora 3. CepHaskuciora 3. T'uapokcuaHa 3. I'mapokcuana
4. T'mapokcuHa 4. T'mapoxcujHa TpPHSL/KaIus Tpust/Kams
Tpus/Kanust Tpusi/Kanust 4. Xnopunbapus 4. KapGouaTHar
5. Xnopugamomunusa | 5. Xnopuapbapus 5. Hutpatkanbuus pusi/kanus
6. XnopuaaMMOHMs 6. Xnopunamomuuus |6. Kapbonatnar 5. Hutparcepebpa
7. Xnopuamaraus 7. XnopuakanbLus pust/Ka st 6. HutpatHatpu
8. Cymsdaramomunns |8. Cymbdarxenesa(ll) |/ PochaTHarpus/kamas s/xanust
9. Cynsdarunnka 9. KapGonatHatr 8. OxcuakpeMHus 7. Xnopuakanbuus
10. docdar pus/Kasus 9. Oxcuamenu(Il) 8. Xnopunbapus
Kamus/HaTpHs 10. Hurpatcepebpa 10. Cympdarmenu(ll) 9. Cynsgamxenesa(ll)
11. HuTtparcepebpa 11. Oxcuamenu(ll) 11. Keneso 10.®ocdarkam
12. XKeneso 12. OxcupgamoMUHUS 12. Mens A/HaTpUs
13. Unguxatopsi(d 13. Wuauxatopsi(d 13. Wnpukaropei(pe 11. Xnopunxenesa(III)
eHou(TaIenH, Me eHoun(TaIenH,Me HOITaeHH, MCT 12. Iepokcuasonoposa
THIJIOPAHXK,JTaKM THIJIOPAHXK,JTaKM HIIOpaHK,JaKMy 13. Unaukatopei(h
ye) ye) c) eHoJI(TaIeH, Me
THIJIOPaHXK,TaKM
ye)
IKomniexkTS KommiekT6 Kommuiekr?7 KommiekT8
1. ConsHaskuciaora 1. Consnasikuciora 1. ConsHasKucioTa 1. CepHaskuciora
2. CepHasikuciora 2. CepHasiKuCIOTa 2. Cepnaskuciora 2. ComstHasKHCIOTa
3. Tuapokcuana 3. T'uppokcuaHa 3. I'mapokcuaHa 3. I'mapokcun
TpUst/Kanus TpUst/Kanus Tpusi/Kanus HaTpUs/KaTus
4. Cynbdparmenu(1l) 4. Xnopumxenesa(lll) 4. CynbpaTtaMMOHUs 4. TuapoxcuaKambLs
5. Cynbdarmaruaus 5. CymbaTamoMuHus 5. bpomun 5. T'mapoxapOonat
6. Xmopuamenu(Il) 6. CynbdaTuunka HATPUsL/KaJIus HaTpUs
7. XnopuaMarsus 7. XnopuanuTus 6. Womunuatpus/kanus 6. Xnopuakanbuus
8. Hutpatcepebpa 8. ®ocdartHaTpu 7. ®ocdartHatp 7. Hutpatcepebpa
9. Xnopunbapus A/Kamas us/Kanas 8. Hutpatbapus
10.KapOonatHat 9. Hutparcepebpa 8. Xnopuanutus 9. XnopuaaMMOHHS
pusi/Kanus 10. Hutpatbapus 9. Hutpatcepebpa 10. Xnopupg
11. Huuk 11. AnromMuHMH 10.HutpatHatpu HATpUs/KaTus
12. OxcuganroMUHHS 12. Mens s1/Kanust 11. Oxkcuamaraus
13. Unguxatopsi(d 13. Munukatopsi(¢p 11. Xnopunbapus 12. Xnopuamenu(Il)
eHoN(pTaNIeHHME enondrarename 12. Cynedar 13. UugukaTopsl(M
THJIOPaHX,JTaK THIJIOPAHXK,JIAK [HA TP/ KaTHs eTHIOPaHXK,TaK
MyC) Myc) 13. Uuaukaropsi( Mmyc,herondran
METHIIOPAHXK, T CHH)
aKMyc,
benondranenn)




O6HII/II71H€p€‘I€HBBCHI€CTB,BK.TIIO‘IéHHI)IXBKOMHJ'IGKTI)IpeaKTI/IBOB,I/ICHOJ’II)SyeMI)IX
OKCIICPUMCHTAJIbHbIX 3a;[aH1/1171 OI'D mo XUMUU,IIPEICTABJIICH B Ta6J'II/II_IC 7.

JUIA

Tabnuya7
Ne Bewecrsa BKaKOMBH/ICBKIIFOYCHBI
BKOMILICKTBI
1 IATTIOMHHU I C'panyssl
2 [Keneso Crpyxka
3  |Hunk II'panyJIbl
4  Menp [IpoBoJsioka
5 Oxcuamenu(1l) [Topomrok
6  |Oxcunmarsus [Toporox
7 (OKcUIanrOMUHUS [Topomrok
8  |OkcupkpeMHus [Toporox
9  |ConstHasKHCIOTA IPa30aBiieHHBIHpacTBOP
10  |CepnaskucnoTa IPa30aBiieHHBIHpacTBOP
11  |uapoKCHAHATPHS/THAPOKCHAKAIHS IPactBop10-15%
12 [uapoXcHAKaIbLUs IPactBop10-15%
13 [XnopuaHaTpus/XI0pUIKaIUs IPacTBOpS5—10%
14 [Xnopumautus IPacTBopS5—10%
15  [Xnopuakaiablius/XJIOpUAMAarHus IPacTBopS5—10%
16  [Xnopuamenu(Il) IPacTBopS—10%
17  |[XnopupaaroMuHuS IPacTBOpS5—10%
18  [Xuopumxenesa(lll) PactBop5—10%
19  [Xnopuaammonwus PacTBOop5—10%
20  [Xnopunbapus PacTBop(He6oneeS %)
21  [CynwsdatHatpus/cynabpaTkanus PacTBop5—10%
22  [Cynbdatmaruus PacTBop5—10%
23  |Cynsdarmenu(1l) PactBop5—10%
24 |Cynsdamxenesa(ll) PactBop5—10%
25  |Cynbdartunnka PactBop5—10%
26  |[CynbdartamroMuHus PacTBOop5—10%
27  |CynbdaTtaMMOHUS IPacTBopS—10%
28  |HuTtpaTHaTpus/HUTPATKAIHS IPacTBopS—10%
29  |KapbonatHarpus/kapOOHATKAIUS IPacTBopS—10%
30  [(mapoxapboHATHATPUA/THAPOKAPOOHATKAIHS IPacTBopS—10%
31  |[Docdaruatpus/bocdaTkanis IPacTBop5—10%
32  [bpoMuaHaTpus/OpoMHIKATIHS IPacTBop5—10%
33  [MomuaHaTpus/MOAMIKATUS IPacTBop5—10%
34  [Hurpatbapus IPacTBop(HE601CES %)
35  [HurpaTtkambuus IPactBop5—10%
36  [Hurparcepebpa IPactBop5—10%
37  |Amwmmuax IPactBop5—10%
38  [[lepokcuaBomopona IPactBOp3—5%
39 IMHMKaTOpbI(METHIIOpaHK, JakKMYC,perondranenn)/ IPacTBOpBI,0ymMara
MHAMKaTOpHasOymara
40 [AuctunamposanHassona

BBITIOJTHCHUA



IoaroToBKaMHAMBUYaIbHBIXKOMILIEKTOBY4aCTHUKOBOI DOXUMUHOCYIECTBIIACTCABIIYHKTEIPOBEICHUSIIK3aMe
HaCIeIUaIUCTaMU,0TBETCTBEHHBIMHY 32 IOArOTOBKY MHIUBU/YaJIbHBIX KOMIUIEKTOB Y4aCTHUKOB
OI'Snoxumun. MuHIMaTBHEIITHA00p0o6opynoBaHuABI I3, He0O X O MMMBIHIAIIOAT OTOBKY HHIMBUTYaTbHBIX
KOMITIEKTOBYJacTHUKOBOI Dnoxmmumy, yka3aHs tabuune 8.

e OGopyxopasne Formcersonspcrtranaoanyeys
1 IBecblabopaTopHbIe3IeK TpOHHBIE10200T 1
2 Cniuproskanabopatopuas® 1
3 BopoHKkakoOHHYECKas 1
4 CrekisiHHasmag0uKa 1
5 [Mpo6upkallX-14 10
6 ICraxanBsicokuiicHocukoMmBH-50cMmerkoit 2
7 L umHapu3MepuTensHbIi2—50-2 1
8 I TaTuB(noacraBka)mianpodoupoknal Orués 1
9 YlepxkaTensisinpoOupox 1
10 [ImaTenb(0xeukaaia3abopaBeniecTs) 2
11 IPa31aToYHBIAIOTOK 1
12 HaGop ¢iakoHOB 111 XpaHEHHUs 1 5KOMIIEKTOBIOOIITYK
[PAaCTBOPOBHPEAKTHBOB
13 [{namHIpUu3MepuTensHbIiicHocnkoM 1 500 2
14 (CrakaHBBICOKHITS5 00 M 3
15 Ha60pépIHKOBIIAMBITHANOCY JIbI 3
16 Xamar 2
17 Pe3nHOBBIETIEPUATKH 2
18 BanUTHBICOUKH 1
19 CrinpTaTHIIOBBII 20MiHaoAHYCIMPTOBKY(Hal pa
B)
20 IbymarauisTpoBanbHas | HaOJMHIKCIEPHMEHT
21 IKomrutekt(bl)peakTuBoB(Tadnuna’)

Tabauyad
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