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INOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1o XMMUU Ha YPOBHE OCHOBHOTO O0IEro 0Opa3oBaHUS COCTaBJI€HAa HAa OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON MpOrpaMMbl OCHOBHOTO OOILIEro
oOpasoBanus, npeacrasieHHbIx B PI'OC 00O, a Takxke Ha OCHOBE (peepaibHO paboueil mporpaMMbl
BOCIIUTAHMS U ¢ Y4ETOM KOHLEMLHUHU IMpernojaBaHus ydyeOHOro npeamera « XuMus» B 00pa30BaTeIbHBIX
opranusanusax Poccuiickont denepanuu.

[Iporpamma no xuMuM Ja€T MpeJCTaBICHUE O LENsIX, O0IIel cTpaTeruu o0y4eHus, BOCIUTAHUS U
pa3BUTHA OOYYarOIIUXCS CPEACTBAMH Y4YeOHOTO MpeaMeTa, YCTaHaBIMBAaeT 00s3aTeNIbHOE MPEIMETHOE
coJiep’KaHue, NMpeayCMaTpUBAET PacHpelelIeHUe €ro Mo KiaccaM U CTPYKTYPHUpPOBaHUE IO pas3lenaM U
TeMaM TMporpamMMmbl MO XHWMHH, OIPEAETSAET KOJUYECTBEHHbIE M KayeCTBEHHBIE XapaKTEPUCTUKU
COZIepKaHUs, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh U3YyUYEHHUS] XUMHHM C YYETOM MEXIPEIMETHBIX M
BHYTPHUIIPEJIMETHBIX CBsI3€H, JIOTMKM Y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH 00yuarommxcs,
ornpezesnseT BO3MOKHOCTH IpeaMeTa sl pealln3alui TpeOOBaHUN K pe3yJbTaTaM OCBOEHHSI OCHOBHOMU
oOpa3oBarenbHON TpOorpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a Takke TpeOOBaHMMA K
pe3yibTataM OOydeHHUss XMMUU Ha ypOBHE Lesiell M3y4deHHs NpeAMeTa U OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEJBHOM eI TEIBHOCTH 00YUAIOIIEroCs 0 OCBOCHUIO yUEOHOTO COJICPKAHUS.

3HaHME XUMHH CIYXUT OCHOBOH 151 (OPMHUPOBAHMS MHUPOBO33PEHMS] OOYYArOIIErocs, €ro
NpPEJCTaBICHU O MaTepUaIbHOM €IUHCTBE MHUpPA, BAXHYIO pPOJb MrpaoT (opMUpyeMble XUMHEH
NPECTABJICHUS O B3aUMOIIPEBPAIICHUAX SHEPTUH U 00 3BOJIOIUH BEIIECTB B IPUPOJIE, O MyTAX PEIICHUS
r100ATBHBIX TTPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPhEBOM, SHEPTETUUCCKOM, MUIIICBON U
9KOJIOTHYECKOl 06e30macHOCTH, MpobeM 3ApaBOOXPAHEHHUS.

N3yuenune xumuu:

— CHOCOOCTBYET peanu3aliiii BO3MOXKHOCTEHN JJIsi CaMOPa3BUTHSI U (OPMHUPOBAHUS KYJIbTYpPbI JINYHOCTH,
e€ o0meit 1 GyHKIIMOHATBHOW IPaMOTHOCTH;

— BHOCHT BKJaJ B ()OPMHPOBAHUE MBIIUICHHUS M TBOPUYECKHX CITOCOOHOCTEH 00y4YarOMIMXCsl, HABBIKOB
UX CAaMOCTOATEIbHOM Yy4eOHOI AeATeNbHOCTH, SKCIIEPUMEHTAIbHBIX U HCCIEI0BAaTeNIbCKUX YMEHHH,
HEOOXOIMMBIX KaK B IOBCETHEBHOM >KU3HHU, TaK U B MPO(PECCHOHAIBHOM NS TeNbHOCTH;

— 3HAaKOMHUT CO cCHenu(UKON HAyyHOrO MBIIUIEHUS, 3aKJIa/JbIBA€T OCHOBBI I1IEJIOCTHOTO B3IJIsAa Ha
€MHCTBO MPUPOJbI U YENIOBEKa, SIBJISETCS OTBETCTBEHHBIM ATAioM B (DOPMUPOBAHUH €CTECTBEHHO--
HAYYHOH rpaMOTHOCTU O0YYaroInXcs;

— cnocoOcTByeT (OPMHUPOBAHUIO ILIEHHOCTHOI'O OTHOIIEHHS K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K
MPHUPOJIE, K YeJIOBEKY, BHOCHT CBOM BKJIAJ B SKOJIOTHYECKOE 00pa30BaHUe 00yJarOIIUXCS.

JlanHble HampaBleHHUS B OOYYEHHUH XMMHUHM O0eCleunBalOTCs crnenn(uKoil comepikanus yuyeOHOTro
npeaMeTa, KOTOPBIN SBJSETCS MeJarornuecky alaliTHPOBAHHBIM OTpaXeHHEM 0a30BOW HayKH XMMHH Ha
OTIPENICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO oOmiero oOpa3oBaHUSI OpPUEHTHPOBAH HA OCBOCHHE
00y4arolMMUCSl CHCTEMbl [E€PBOHAYAIBHBIX MOHATHM XHUMHH, OCHOB HEOPraHMYECKOH XUMHUU H
HEKOTOPBIX OTAEIIbHBIX 3HAYUMBIX TOHATUA OPraHUYECKON XUMUU.

CrpykTypa cofep:kaHusi porpaMmbl 0 XUMUHM COPMHUPOBAHA HA OCHOBE CHCTEMHOI'0 MOAX0a K
e€ uzyuennto. ConepkaHue CKIIAAbIBAECTCS U3 CUCTEMBI MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEILLECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOll peakiuu. O6e 3TU CUCTEMbI CTPYKTYPHO OpPraHU30BaHbI MO MPUHIUITY
NIOCJIEA0BATENBHOIO PA3BUTHUS 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEACTABICHNUN Pa3HOTO YPOBHS:
ATOMHO-MOJIEKYJIIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /[.M1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

YYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBSI3H;

MPECTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHHUs PACCMaTPUBAOTCS HA OCHOBE MIIMPUYECKH MOJIYYEHHBIX U OCMBICIEHHBIX
(dakTOB, pa3BUBAIOTCS MOCIEA0BATENIBHO OT OJHOI'O YPOBHS K APYroMy, BBIIONIHSAS QYHKUIUN OOBSICHEHUS
U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH IMPAKTHUYECKOIO MPUMEHEHUS U MOJy4YEeHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XUMHUU CHOCOOCTBYET (POPMUPOBAHUIO MPEACTABIECHUS O XUMUYECKOU
COCTABJISIFOLIEH HAyYHOM KapTUHBI MHUpA B JIOTUKE €€ CUCTEMHOM MPUPOJBI, IECHHOCTHOI'O OTHOILIECHHS K



HAay4YHOMY 3HAHHMIO M METOJlaM MO3HaHWUs B Hayke. V3ydyeHne XUMUM MPOUCXOTUT C TMPUBJICUYCHUEM
3HaHUU U3 paHee M3yYEHHBIX y4eOHBIX npeameToB: «Okpyskaromuit Mmupy, «buonorus. 5-7 kimacce» u
«®Pusnka. 7 Knacey.

[lpy wm3ydyeHUM XUMHUH TPOUCXOAUT (POpMUPOBAHHE 3HAHUKA OCHOB XMMHUYECKOH HayKu Kak
00JTaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOW EATETbHOCTH YeJIOBEKa W KaK OJHOr0 U3
KOMIIOHEHTOB MHPOBOM KyJIbTYypbl. 3ajaya y4eOHOIo MpeaMera COCTOUT B (hOPMHUPOBAHUHU CHUCTEMBI
XUMHYECKUX 3HAHUU - BaKHEHIIMX (AKTOB, MOHITHIA, 3aKOHOB M TEOPETHYECKHUX TOJOKEHUH,
JIOCTYITHBIX 00OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, si3blka HayKh, B MPHUOOIIEHUH K HAyYHBIM
METOJaM TMO3HAHUSl NMPU M3YyYEHUH BELIECTB U XUMHUYECKHX peakluuil, B (GopMUpOBaAaHMM U Pa3BUTHUU
MO3HABATENbHBIX YMEHUN M UX NMPUMEHEHUHU B yueOHO-MO3HABATEIBHON U yueOHO-MCCIEA0BATENbCKOM
JEeSITeTbHOCTH, OCBOSHUH TIPABHII O€30ITaCHOTO OOPAICHHSI C BEIIECTBAMHU B ITOBCETHEBHOM KHU3HHU.

[Tpn u3y4eHM XMMHUHU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs BaXHOE 3HAYCHHUE MPUOOpPENTH
TaKHe 11eJId, KaK:

— ((opmupoBaHuE HMHTEIUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K CamMoOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHIO PELICHHUH, CIIOCOOHOM alanTHpOBaThCs K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HampaBJIEHHOCTh OOYYECHHS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OO0YydYaroImMXCs K CaMOCTOSITEIIbHOU
MO3HABATEIILHON JIeATENILHOCTH, HAyYHBIM METOJlaM TO3HaHMs, (OPMHUPYIOIIMM MOTHUBALUIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— o0ecrieueHrne YCIIOBUM, CIOCOOCTBYIONIUX MPHOOPETEHHIO OOYYaIOIIMMHKCS OIbITa Pa3HOOOpa3HOU
NEeSTeNbHOCTH, TO3HAHUS W CaMOIO3HAHUS, KIFOYEBBIX HABBIKOB (KIIOUYEBBIX KOMIIETCHIIHA),
MMEIOIINX YHUBEPCAIBHOE 3HAUCHHE VISl PA3JIMUHBIX BUIOB JIEATEIbHOCTH;

— (opmupoBanue oOmel ¢(yHKIMOHATLHON W €CTeCTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM YHCIIC
yMEHH OOBSCHATh U OLIEHUBATH SBJICHHS OKPYXKAIOIIETO MHpAa, HCIONb3YysS 3HAHUS M OIbIT,
MOJTy9YCHHBIC IPU U3YYCHUN XUMHH, TPUMEHSTh UX MPU PEIICHUU IPOOJIEM B ITOBCEIHEBHOMN XH3HU U
TPYAOBOM ACSATEIBLHOCTH;

— (dopMupOBaHHE Y 00YUAIOIINXCS TYMAaHUCTHUECKUX OTHOIICHHUM, TOHUMAaHUS [ICHHOCTH XHMHYECKUX
3HAHUW N7 BBIPAOOTKH HSKOJOTHYECKH I€7IeCO00pa3HOro TOBEACHHS B OBITY HW  TPYIOBOM
JESITeIbHOCTU B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYIKAIOIIEH MPUPOTHON CpeIbl;

— pa3BUTHE MOTHBAIIUU K OOYYECHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIHTAHUIO HA OCHOBE
YCBOGHHUS OOIIEYETOBEUECKUX I[IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY mpoduis u
HANPaBIEHHOCTHU JallbHEHIIET0 00YYECHHUS.

OO0mee 4muClIO 4YacoB, OTBEACHHBIX IS W3YYCHHs] XMMHHM HAa YPOBHE OCHOBHOI'O OOIIETO
oOpaszoBanmus, cocrasisieTr 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heaenaw), B 9 kiaacce — 68
qacoB (2 yaca B HeJIeJl10).

OcHOBHbBIE HANIPABJIEHUS KOPPEKLUMOHHOH PadoThI
NMpPH U3yYEeHUHN Y4eOHOro nmpeamera « XuMush»

KoppeknnoHHo-pa3BUBarOIIME 331a9U Kypca « XHUMHSI»:

— KOPPEKIUS HEIOCTATKOB Pa3BUTHUs IETCH C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI C YUETOM UX
BO3MOXKHOCTEI;

— (opMHUpOBaHUE U3 YUCHUKA JIMYHOCTh HE3aBHCHMO OT €TI0 BO3MOKHOCTEH 3JI0POBbS U PA3BUTHS;

— BBICTPOUTH 00pa30BATEILHYIO Cpely, KOTOpas MO3BOJIUT KXKIOMY Y4YeHUKY, a He Toibko c 3IIP,
TOOUBATKCS YCIIEXOB, OIIYIATh 0€30MMaCHOCTh, IIEHHOCTh COBMECTHOTO IPEOBIBAHUSI B KOJUICKTHBCE,

— TpenocTaBuTh KaxaoMy peb6éHky c 3IIP BO3MOXHOCTH BKIIOUEHHS B O0pa3oBaTeNbHYIO H
COLIMATTLHYIO JKU3HB MIKOJIBI TI0O MECTY KHUTEIhCTBA;

— pa3BUTHEC VY Y4YaIIUXCS OCHOBHBIX MBICIIUTEIBHBIX OIEpanuid (aHau3, CHHTE3, CpaBHEHUE,
0000111eHHE);

— HOpMaJIM3aIlHsl B3aUMOCBSI3H JACSATEIHBHOCTH C PEYbI0;

— ¢opMupoBaHHE TPHEMOB YMCTBEHHOW palOOThl (aHATU3 WCXOMHBIX JaHHBIX, IUIAHUPOBAHHE
JEeSITebHOCTH, OCYIIECTBICHUE MMOATAITHOT'O U UTOTOBOT'O CAMOKOHTPOJIS);

— Ppa3BUTHE PEYH, YMEHUS UCIIOJIB30BaTh IIPH MEPeCcKa3e COOTBETCTBYIONIYIO TEPMUHOJIOTHIO;



— pas3BUTHE O0IICYYEOHBIX YMEHHI 1 HABBIKOB.

VYyuammecs, wumetomue 3[IP, Buekymyro 3a co0oif  OBICTPYIO YTOMIISIEMOCTh, HHU3KYIO
paboTOCIIOCOOHOCTD, IMOBBIIIEHHYIO OTBJIEKAaeMOCTb, a 4YTO, B CBOIO OdYepelb, BEIET K HapyIICHUIO
BHUMAaHUsI, BOCIIPUSATHS, A0CTPAKTHOTO MBIIIICHHUS.

Y Takux geredl OTMeyalOTCs IEPUOJUYECKHE KoJieOaHWsi BHUMAaHHS, HEIO0CTaTOYHAas
KOHIICHTpalusi Ha OOBeKTe, Malblii 00bEM MaMATH. YUeT OCOOCHHOCTEM TakuX ydamuxcs TpeOyer,
YTOOBI MPH HM3YYCHWU HOBOTO MaTepHajia 00s3aTeIbHO MPOMCXOIMIIO MHOTOKPAaTHOE €ro MOBTOPCHHE;
pacIIMpeHHOE pPAacCMOTPEHUE TEM U BOIPOCOB, PACKPBIBAIOIIMX CBS3b C JKU3HBIO; aKTyallu3alus
MEPBUYHOTO KU3HEHHOI'O ONBITA YYAILIUXCS.

Just addextuBHOrO ycBoeHus ydamumucs 3[IP ydeOHOro marepuania mo XUMUU Ui U3YYCHUS
HOBOT'O MaTepualla MCIOJb3YIOTCSI TOTOBbIE OMNOPHbIE KOHCIEKThI, WHIUBUIYaJIbHbIC TUAAKTUYECKUE
MaTepHallbl U TECThI HA IEYaTHOM OCHOBE.

YYUTHIBAINCH CIEAYIONINE OCOOEHHOCTH JAETEH: HEyCTOMYHMBOEC BHUMAHUE, MAJbIii 00BEM MaMSITH,
3aTpyJIHEHUS! TIPU BOCIPOU3BEACHUU MaTepuasia, Hec(HhOPMUPOBAHHOCTh MBICIUTENbHBIX OIEpalui,
aHaJu3a, CUHTE3a, CPABHEHUS, IJIOXO Pa3BUThl HABBIKM YTEHUsS, YCTHOM M mUCbMeHHOHN peun. [Iponecc
00y4yeHHs TaKuX IIKOIBbHUKOB ¢ 3IIP nMeeT KOppeKIIMOHHO—Pa3BUBAIOIINN XapaKTep, HalpaBIeHHbIA Ha
KOPPEKIMI0O HMMEIOMIMXCS Yy OOYyYaromuxcs HEIOCTaTKOB, MPOOETOB B 3HAHHUAX M ONHMPAECTCS Ha
CyOBEKTUBHBIM OMBIT IIKOJIBHUKOB, CBA3b H3Yy4aeMOI'O MaTepHalia C pealibHOM Ku3Hblo. YacTh
MaTepuana, He BKIOYeHHOro B «TpeboBaHWsS K YPOBHIO TOJTOTOBKM BBITYCKHUKOBY», M3y4aeTCs B
03HAKOMMTEJIBHOM IUIaHE, a HEKOTOpPbIE, HauOOJee CIOKHBIE BOMPOCHI, UCKIOYEHBI U3 PACCMOTPEHMSL.

B xone npenomaBaHus XUMUU O aJaliTUPOBAHHOW Mporpamme, paboTsl Haa (GOPMHUPOBAHUEM Y
yYaluxcs yHHUBEPCaIbHBIX YYEOHBIX [eHCTBUII OyaeT oOpalieHo BHUMaHUE Ha TO, 4YTOOBI OHU
OBJIAJICBAIM yMCHHSIMH OOIIEYy4eOHOTO XapakTepa, pa3HOOOpa3HBIMH CIOCOOAMH JESTEIbHOCTH,
pUOOpETaIN OIBIT:

— IUJIAHUPOBAHUS M OCYUIECTBJICHHUS aJITOPUTMUYECKON JESATENbHOCTH, BBIMOJHEHUS 3aJaHHBIX
aJIITOPUTMOB;

— peuieHUs pa3HOOOpa3HBIX 3a7ad U3 Pa3IMUHBIX Pa3AeNioB Kypca, B TOM 4YHCIE 33a/ad, TPEOYIOLIUX
MIOKCKA IMYTH U CIOCOOOB pelIeHHS;

— SICHOT'O M3JIOKEHHUS CBOUX MBICIICH B YCTHOW M MUCBMEHHOU (popMme;

— Toncka WH(OPMAIMH, HCIIONB30BAHMS Pa3HOOOPa3HBIX WH(OPMAIMOHHBIX HCTOYHHKOB, BKIOYAS
y4eOHYI0 U CIIPaBOYHYIO JINTEPATYPY, COBPEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIOTHH.

[TpunaIun pabotsl ¢ yuammmucs ¢ 311P mo amantupoBaHHON MporpaMMe - 3TO PeUeBOE Pa3BUTHE,
YTO BEJET HEMOCPEJCTBEHHBIM 00pa3oM K HWHTEIUIEKTyallbHOMY pPa3BUTHIO: YdYalluecs JOJKHBI
MIPOTrOBAPUBATH XOJI CBOUX PACCYKICHHM, MOACHITH CBOM JICUCTBUS IIPHU PEUICHUN PA3IUYHBIX 3aJaHUH.

Jnst nonnepxkaHusl HHTEpeca K 00yYEHHUIO U CO3/IaHUI0 OJIarONpUSATHRIX U KOM(POPTHBIX YCIOBUI
JUIS  pa3BUTHS W BOCCTAaHOBIIEHUS OSMOIIMOHAIBHO-TUYHOCTHOW cdephl JeTell PEeKOMEHIyeTcs
OCYIIECTBIISATh KOHTPOJb 3HAHWM, YMEHUH U HaBbIKOB oOydaromuxcst ¢ 3IIP ¢ ydeTroM BO3pacTHBIX
OCOOCHHOCTEM M UMEIOMMXCA Yy oOydarommxcs crneur(puueckux HapylIeHWNH: WHIUBUIYATbHBIA U
(bpoHTANBHBIN OMpOCH; paboTa MO KapTOYKaM; XUMHUYECKHH JUKTAHT; NpakThueckas paboTa;
CaMOCTOSITENIbHBIE PA0OTHI; TECTOBBIM KOHTPOJIb; COCTABICHUE TAOJHIIBI; TPOBEpKa JOMAIIHEH paboThI;
OIIPOC TIO BOIIPOCaM IMpe3eHTAI, TPOCMOTPY y4eOHOro (huibMa; 3aluTa COOOLIEHH; IKCIpecc-0npoc;
OIICHKA TIJIAHOB TE3HMCOB; BOMPOCHI IPYIIOBOH paboThl; padota ¢ [ICXD JI.1. Menneneena.

COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/IbHBIE XMMUYECKHE IOHATHUS

IIpenmer xumuu. Ponp XMMHUM B KM3HM 4elnoBeKa. XMMHS B CUCTEME HayK. lena M BEUIECTBA.
dusnyeckre CBOMCTBA BEHIECTB. ArperarHoe cocTosiHue BemecTB. [IoHsSTHE O MeTomax MO3HaHUS B
xuMuun. Yucteie BemecTBa U cmecu. CrocoObl pa3ieieHus: CMECei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKUX 3J€MEHTOB. [IpocThie u
CJI0’KHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHHE.



Xumudeckass Qopmyna. BaleHTHOCT aTOMOB XHMMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcUTeNbHAs aroMHass Macca. OTHocuTenbHasE MoJieKyJsgpHas Macca. MaccoBast
JIOJISl XUMUYECKOTO 3JIEMEHTA B COSIMHEHUU.

KonuuectBo BemectBa. Monb. Momsipaass mMacca. B3auMocBsI3p KoMuYecTBa, MacChl M 4ucia
CTPYKTYPHBIX €MHUII BellecTBa. Pacué€Tel 1o hopmyiiaMm XUMHUYECKUX COCTUHEHH.

duznyeckre U XUMHUYECKHE SBJICHUS. XUMUYEcKas peakius U e MpU3HaKU. 3aKOH COXpaHEHUS
Macchl BelecTB. XuUMHYecKkue ypaBHeHusa. Kiaccudukanuss XUMHYECKUX peakuuid (COeAMHEHUS,
pasnoKeHus1, 3aMeleHusi, 0OMeHa).

Xumuueckuii IKCnepumenm:

— 3HaKOMCTBO C XMMHUYECKOH MMOCYJI0H, IpaBHIaMu pabOThI B TabOpaTopuu U npuémMamu oOparieHus ¢
1a00paTOpHBIM 000PYIOBaHUEM,

— U3y4YCHHUE U onucaHue GU3NYECKUX CBONCTB 0OPA3I0B HEOPTAaHHMUECKUX BEIIECTB,

— HabmoaeHue pu3nyecKuXx (IJIaBJIeHUE BOCKa, TasiHUE JIbJla, paCTUPAHHUE caxapa B CTYIIKE, KUIIEHUE U
KOHJCHCAIlMsl BOJbl) M XUMHYECKUX (TOpeHHE CBEYM, INpPOKAIMBAaHHE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE MeNa ¢ KUCIOTOH) SIBIICHUH,

— HaOmIOJeHHe M ONMCaHWE NPHU3HAKOB IPOTEKAaHUS XUMUYECKHX peakuui (pas3iioKeHue caxapa,
B3aMMOJICMCTBHE CEPHOM KHCIOTHI C XJIopuaoMm Oapusi, pasznoskeHue ruapokcuaa memu (1) mpum
HarpeBaHUU, B3aUMOJICHCTBUE XKele3a ¢ pactBopom conu meau (11),

— WU3yYeHHE CIOocOoOOB pa3leleHHs] CMeced: C MOMOIIbI0 MarHuTa, (GUIbTpPOBaHUE, BBINAPUBAHUE,
TUCTHIUISINS, XpoMaTorpadusi, MpoBeIeHUEe OYNCTKU TTOBAPEHHOM COIH,

— HaOII0JeHNE U ONMCAHHME PE3yJIbTaTOB MPOBEACHHUS OIbITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS
MAaccChl, CO3/IaHNE MOJICJICH MOJIEKYI (IIIapOCTEPKHEBBIX ).

Ba:kHelinue npeacTaBUTE I HEOPTAHUYECKHX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucinopon — anemeHT u nipoctoe BemecTBo. Haxoxnenue
KHCJIOpOJIa B pUpPoJe, GU3NUYECKUE U XUMHYECKHe CBOICTBA (peakuuu ropenusi). Oxcunsl. [Ipumenenue
kuciopoga. CrocoObl TOMY4YeHHUS KHCIOpOJa B JIA0OpAaTOPUU W MPOMEBIIIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoje. O30H — autoTporHas Moau(uKaIus KACI0opoaa.

TemnmoBoit  3ddekT XUMUYECKOW peakluuu, TEPMOXUMHYECKHE YypaBHEHHUS, JK30- U
SHIOTEPMUYECKUE peakluuu. TOMINBO: yrojib M METaH. 3arps3HeHUuE BO31yXa, YCUJIEHHE MapHUKOBOIO
s dexra, pazpyiieHue 030HOBOTO CJIOSI.

Bogopon — snmeMmeHT u mpocToe BemiecTBO. Haxoxknenue Bojopoja B mpupojne, (husnueckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CTIOCOOBI MoTyueHus. KUCIoThl U ComNH.

Mosipabiii 00bEM Ta30B. Pacu€Tsl 10 XUMHYECKUM ypaBHEHUSIM.

duznueckue cBoiicTBa BOAbl. Bona kak pacrBopurens. PactBopbl. HachlllieHHbIE 1 HEHACBIILIEHHBIE
pactBopbl. PacTBopuMOCTh BellecTB B BoAe. MaccoBas 10Jisl BELIECTBA B pacTBOpe. XUMHUYECKUE
cBoricTBa Bojabl. OcHOBaHus. Poiib pacTBOpPOB B MpHUPOJE M B KU3HU 4esnoBeka. KpyroBopoT BOjbI B
pupoje. 3arpsi3HEHNUE PUPOIHBIX BoJA. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Knaccudukamuss  Heopranmdeckux  coemuHeHuil.  Oxcuapl.  Knaccudukamus — OKCHIOB:
coyieoOpasyromue (OCHOBHBIC, KHUCIOTHBIC, amMOTepHbIE) H HeconeoOpasyromme. Homenkmarypa
okcu10B. dusznueckre U XUMHUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okcuaos.

OcHoBanus. Knaccudukanusi ocHOBaHMi: METOYM U HEPACTBOPUMBIE OCHOBaHUA. HomeHkmatypa
OCHOBaHMM. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHM. [loilyueHrne OCHOBaHU.

Kucnotel. Knaccuduxarnus kucnor. Homenknatypa kucinor. @uzndeckre U XMMHYECKHUE CBOMCTBA
kucnor. Psan akrusHoctu metaiuioB H. H. bekerosa. [lonydenue Kucior.

Comu. Homenknarypa cosneit. @uznueckre U XuMu4yeckue cBoiicta coseil. [lomydenue coneil.

I'eneTndeckas CBsI3b MEXAY KJIaCCAMHU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuii IKcnepumenm:

— KaueCTBEHHOE OMpeeNIeHHuEe COACPKaHUsI KUCIOPO/ia B BO3IyXeE,

— ToNyueHue, cooupaHue, paclo3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPOAA,

— HaONIoJeHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM M YCIIOBHUSI BOSHUKHOBEHMS U TMPEKpAICHUS
ropenus (moxapa),

— O3HaKOMJIEHHUE ¢ 00pa3liaMu OKCHJIOB U OIMCAHUE MX CBOWCTB,



— TOJy4YeHue, coOupaHue, paclo3HaBaHWE U U3YUYEHUE CBOMCTB BOJIOpoAa (TopeHue),

— B3auMojecTBHE BoAopoa ¢ okcuaoM meau (1) (BoO3MOXKHO HCITOIB30BaHHE BUACOMATEPHAIIOB),

— HabmoaeHne 00pa3oB BEIIECTB KOJMYECTBOM | MOJIb,

— HCCIleZIOBaHHE OCOOCHHOCTEH pacTBOPEHUS BELIECTB C Pa3IMUHON pacCTBOPUMOCTHIO,

— IPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOU JI0JIEH PACTBOPEHHOIO BEILECTBA,

— B3aMMOJICHCTBHME BOJBI C MeTaulaMH (HaTpUeM H KaJlblKeM) (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPUATIOB),

— HccheAoBaHUE 00pa3IOB HEOPTAHUYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB,

— HabmoJeHNe U3MEHEHHS OKPacKU MHAUKATOPOB B paCTBOpaxX KUCJOT U IIeJI0Yei,

— usyueHue B3aumoeicTBus okcuaa meau (1) ¢ pacTBopoM cepHO# KHCIIOTBI, KUCIOT C METaJIaMH,
peaKkuuii HeUTpaIu3aluu,

— TIONyYeHHUE HePaCTBOPUMBIX OCHOBAHUH,

— BBITECHEHHUE OJJHOTO MEeTayljia APYTUM U3 PacTBOpA COJIH,

— pelIeHue SKCIIePUMEHTAIBHBIX 3aa4 10 TeMe « BaskHelIie K1acchl HEOPTaHHUECKUX COSTUHEHUN.

IHepuonuyecknii  3axkon u  Ilepuoamueckass  cucreMa  XHMHYECKHX  3JIEMEHTOB
.. MenneneeBa. CtpoeHne aToMoB. XMMHUYeCKas CBSA3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble MOMBITKM KiIacCU(UKALMKA XUMHUYECKUX dJeMeHTOB. lloHATHEe O Tpynmax CXOJHBIX
9JIEMEHTOB (IIEJOYHbIE M IIeJIOYHO3EMENIbHbIE METalIbl, rajloreHbl, MHEPTHBIE TIa3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBL.

Ilepunonnuecknii 3akoH. [lepmonmueckas cucrema xumuueckux snemeHToB [[.M. Menneneesa.
KopoTtkonepuoanas u anunHonepuonHas ¢opMmel [leproauueckoil CUCTEMBbl XMMHUYECKUX SJIEMEHTOB
.. Menneneesa. [lepuons! u rpynnsl. @U3nyeckuii CMBICI OPSAIKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB artoMHbIX sfep. M3orombl. DnekTpoHbl. CTpoeHHE >SJIEKTPOHHBIX
obonouek atoMoB mepBbiX 20 xumudecknx anemeHToB [lepmommueckoit cucrembr J[.M. MeHneneesa.
XapakTepucTuka XHMHMYECKOIO JJIEMEHTa IO €ero mnojoxeHuto B Ilepmoandeckoir cucreme
J.1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHs paauyca aTOMOB XHUMHYECKHUX DJEMEHTOB, METAUIMUECKUX H
HEMETAJUIMYECKHUX CBOWCTB IO IPyIaM U MepuoiaM.

3nauenue [leprogmueckoro 3akoHa u Ilepumonnueckoil CUCTEMBI XMMHYECKUX 3JIEMEHTOB JUIs
pa3BUTHA HayKu U npakTtuku. .M. MenneneeB — y4€HbIN U IPaKJaHUH.

Xummnueckasi cBsi3b. KoBasieHTHast (MOJsipHAst M HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPUILIATEITLHOCTh
XUMHUYECKUX AJIEeMEHTOB. MIOHHas CBA3b.

Crenenp okucineHus. OKHCINUTENbHO-BOCCTAHOBUTENBHBIE peakuuu. lIpomecchl oOkuciaeHus u
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

— H3y4YeHHe 00pa3loB BEIIECTB METAJUIOB M HEMETAILIOB,

— B3aMMOJCHCTBUE TMAPOKCU/IA [IUHKA C PACTBOPAMM KHCJIOT U IIEN0YEH,

— TPOBEJCHHME ONBITOB, WLIIOCTPUPYIOIIMX HPUMEPBHl OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKIIMM
(ropeHue, peakiuu pas3yioKeHUs, COETUHEHUS).

Mestcnpeomemnnie ceasu

Peanuszanus MeXIpEeIMETHBIX CBSA3€H NPU M3YyYEHUU XMMHMM B 8 KJlacce OCYLIECTBIISIETCS 4epe3
UCTIOJIF30BaHNE KaK OOLINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSITHH, SIBISIOMIMXCS CHCTEMHBIMH
JUISL OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

Obwue ecmecmeenHO-HAYYHbIE NOHAMUA: HAYYHBIM (aKT, TUIMOTe3a, TEOpHUs, 3aKOH, aHAIu3,
CHHTE3, Kiaccu(uKauus, NepUOTUYHOCTh, HAOIIOAECHUE, DKCIIEPUMEHT, MOIEIHpPOBAHHUE, U3MEpPEHUE,
MOJIEJIb, SIBJICHUE.

Qu3uxa: Matepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU/, U30TOMbI, PAAMOAKTUBHOCTD,
MOJICKYJa, JJIEKTPUUYECKHM 3apsij, BEIIeCTBO, TeNl0, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, Ta3,
¢buznyecKue BeJIMYUHBL, €IMHULIBI U3MEPEHHUs, KOCMOC, TJIaHEeThl, 3B€3/1b1, COHIIE.

buonoeus: porocuntes, npixanue, 6mocdepa.



leoepaghusa: armocdepa, rumpocdepa, MUHEpPAIbl, TOPHBIE MOPOJBI, IOJIE3HBIE HCKONAeMBbIE,
TOIUTMBO, BOJHBIE PECYPCHL.
9 KJIACC

BemecTBo U XUMHYeCKasi peakuust

Ilepunonnueckuii 3akoH. Ilepmoanueckas cucrema xumuueckux snemeHToB [[.M. Menneneesa.
CrpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHMM CBOWCTB XHMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NEepUOJOB, Kalus, KalblMsl M HMX COCIUHEHUH B COOTBETCTBHUM C IIOJIOKEHHEM JJIEMEHTOB B
[Tepunoauueckoil cucreMe u CTPOCHUEM MX aTOMOB.

CrtpoeHue BelecTBa: BUAbI XMMHUYECKOH CBA3U. THIBI KPUCTAUNIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKU U BUJIA XUMUYECKOU CBSI3H.

Knaccugukanuss 1 HOMEHKIATypa HEOPraHMYECKMX BEIECTB. XMMHYECKHE CBOWCTBA BELIECTB,
OTHOCSIIUXCSA K  Pa3IMYHbIM  KjJaccaM HEOPraHMYECKUX COEJUHEHMM, TE€HETHYecKas CBA3b
HEOpPraHUYECKUX BEILECTB.

Knaccupukanuss XMMHUYECKMX pEakUMid 10 pa3IM4HbIM IpU3HaKaM (10 YHUCIy U COCTaBy
YUYacCTBYIOUIMX B PEAKLUU BEIIECTB, MO TEMJIOBOMY 3 (eKTy, MO0 HM3MEHEHHIO CTEHNeHEW OKHCIIECHHS
XUMHUYECKHX DJIEMEHTOB, MO OOpPAaTHMMOCTH, IO YYacCTHIO KaTaiu3aTropa). DK30- M SHIAOTEPMHYECKUE
peakuuu, TepMOXUMUYECKHE YpaBHEHHUSI.

[TonsiTne o ckopoctn xXuMH4Yeckod peakuuu. [loHsTne 00 0OpaTUMBIX M HEOOpPaTHMBIX
XUMHUYECKUX peakuusx. IloHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. Ilonarue o kartanuse.
[Tonsitue o xumMuueckoM paBHOBecHH. (DAaKTOPHI, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW peakuuu M
HOJIOKEHNE XUMUYECKOTO PABHOBECHSL.

OKUCIUTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMH,  DJIEKTPOHHBIM  OaJaHC  OKUCIMUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIl C
UCIOJIb30BAHNEM METO/Ia AIEKTPOHHOIO OajaHca.

Teopus AJIEKTPOIUTUUECKON JUCCOLMALMU. DIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOIMAIMM BEIIECTB C PAa3IMYHBIMU BUIAAMU XUMUYECKOW CBs3U. CTENEHb TUCCOLMAIIH.
CubHble U cr1adble JIEKTPOJIUTHL.

Peakiun wnoHHOro oOMeHa. YcCIOBHS NPOTEKaHUS pPEaKUUid HOHHOrO OOMEHa, TIOJHbIE U
COKpalI€HHbIE HOHHBIE YypaBHEHHUs peakuuil. CBoicTBa KHCIOT, OCHOBaHMH M coOJIeH B CBETE
MIPEACTABICHU 00 SJEKTPOJUTUYECKON muccoruainuu. KadyecTBeHHbIe peaknuu Ha WOHBL [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

— O3HaKOMJICHHE C MOJEISIMM KPUCTAJUIMYECKHX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U
HeMeTalsIoB (TpaduTa 1 ainmasa), CIOXKHBIX BEIIECTB (XJI0puaa HaTpus),

— HCCIIeZIOBAHME 3aBUCUMOCTH CKOPOCTU XMMHUYECKOM peakliy OT BO3JICHCTBUS pa3InYHbIX (PaKTOPOB,

— HCCIIEZIOBAHUE BJIEKTPOIIPOBOJHOCTU PAaCTBOPOB BELIECTB, MPOLECCA AUCCOLUALIMM KUCIIOT, IIEN0YeH
U coJieil (BO3MOXKHO MCIOJIb30BaHUE BUIE0 MATEPUAIIOB),

— TIPOBEJCHME OIBITOB, WIIOCTPUPYIOIIUX MPU3HAKK TPOTEKaHWsl peakUuii HMOHHOro oOMeHa
(oOpazoBaHue ocajka, BBIICICHUE Ta3a, 00pa3oBaHue BOJBI),

— TPOBEJCHHE OIBITOB, WUIIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHMA
(ropeHue, peakIiK pa3ioKeHUs, COeTMHEHN),

— paclo3HaBaHHWE HEOPTAHWYECKUX BEILLECTB C IOMOIIBIO KAUECTBEHHBIX PEAKIIMM Ha HOHBI,

— pelleHHue SKCIepUMEHTAIbHbIX 3ajay.

Hemertanbl u uX coeuHeHUsI

OO6mass xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE CTENEHU
okucienus. CtpoeHre U GU3NUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TFAJIOTC€HOB. XMMHYECKHUE CBOMCTBA
Ha IpUMepe XJiopa (B3auMOJICHCTBUE C METAJUIaMHU, HEMETAJUIAMH, 1es104aMu). XaopoBoopo. CosnsiHast
KHCJIOTa, XMMHUYECKHE CBOMCTBA, IMOJy4YeHHE, MpPUMEHEHHE.



AmnoTponHbie MOIM(UKAIIMM KHCIOpOJa M Cephl. XHUMHUYECKHE CBOHCTBa cepbl. CepoBOIOpO,
CTpoeHHe, (u3MuUecKue M XuUMHYeckue cBoiicTBa. OKCHABI cepbl KaK IPEACTABUTEIN KHCIOTHBIX
okcugoB. CepHas KuCIOTa, (U3NYECKME U XMMHUYECKUE CBOMCTBa (0OIIMe Kak IpEeACTaBUTElNs Kiacca
KUCJIOT U crenuduyeckue). XUMUYECKUE PEeakIfH, JIeXallie B OCHOBE IPOMBIIUIEHHOT0 crocoba
MOJIydeHUsI CEpHOU KUCTOTHL. [lpumeHeHue cepHor KUCIOTHL. CONM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peakuus Ha cyib(ar-uoH. HaxoxxaeHue cepbl U €€ cOeAMHEHUH B IpUpoje. XUMHUECKOEe 3arps3HEeHue
OKpY’KaloIleld Cpeabl COCIMHEHUSAMHU Cephbl (KUCIOTHBIC MO0XKIHM, 3arps3HEHHE BO31yXa U BOJOEMOB),
CIIOCOOBI €T0 NMpeA0TBPAILEHUS.

OO6mast xapakTepucTuka 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
CTEIIEHU OKHUCIEHHs. A30T, paclpoCTpaHEHHE B MpUpoae, (U3UYECKUE U XUMHUYECKHE CBOWCTBA.
Kpyrosopor azora B mpupose. AMMHAK, €ro (pu3Myeckue M XUMHYECKHE CBOMICTBa, MOJy4YEHUE U
npuMeHeHue. Conu aMMOHMSI, UX (U3UYECKUE M XUMHUYECKHE CBOMCTBA, IpuMeHeHHe. KaduecTBeHHas
peaklys Ha MOHBI aMMOHHMs. A30THas KUCIOTa, €€ IMoyydyeHue, (u3ndeckue M XUMHUECKUE CBOMCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KUCIOT W crneunupudeckue). Mcmonp3oBaHne HUTPATOB U COJICH
aMMOHMSI B KauyeCTBE MMHEPAIbHBIX YJIOOpeHuil. XuMHUecKoe 3arpsi3HEHHE OKpY’Karolled cpebl
COEJMHEHUSIMH a30Ta (KHUCJIOTHBIE JIOKAM, 3arpsi3HEHHe BO3AyXa, IMOuYBbI M BOA0EMOB). Docdop,
atoTponHbie Mogudukanun Gochopa, pusnueckue u xumuueckue cporictBa. Oxcua dochopa (V) u
docdopnas kucnora, GU3NIECKHEe W XUMUYECKHE CBOWCTBa, moiydeHue. Vcmomp3zoBanue (ocdaroB B
Ka4yeCTBE MUHEPAJIBbHBIX yJI00pEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC
CTENEeHH OKHCIIEHUS. YTIJIEpOl, aJUIOTPOIHbIE MOAU(PUKALIMY, paCIPOCTPaHEHUE B IPUPOIE, (PU3nUecKue
U XHUMHYeckue cBoicTBa. AncopOuus. Kpyrosopor yriaepoga B mpupoae. Okcuabl yriepojaa, HUX
¢u3nyeckue U XMMHYECKUE CBOMCTBA, NEHCTBHE Ha >KUBBIE OPIaHU3MBI, MOJIY4YEHHUE U TPUMEHEHHE.
OKojoruyeckre npodaemsl, cBsi3aHHbIe ¢ okcuaoMm yriaepoaa (1V), runoresa riiodaabHOTO0 MOTEMICHUS
KJIMMaTa, TapHUKOBBIN 3¢ (dekT. YTosbHas KUCIO0Ta U e€ COIM, UX (pu3nueckre 1 XUMHUYECKHe CBOMCTBA,
nojy4yeHue u npuMeHenue. KauecTBeHHas peaxius Ha kapOoHAT-HOHBL Vcrnonbp3oBaHue kapOOHATOB B
OBbITY, MEAULIMHE, TPOMBIIIIIEHHOCTH U CEIbCKOM XO3SIHCTBE.

[TlepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEILIECTBAX KAK O COEJAMHEHMSX yriepoaa (MeTaH,
3TaH, dTWIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHUH, YKCYCHas KucioTa). [IpupoaHble HCTOYHUKY YII€eBOJOPOIOB
(yromp, TUpUpOAHBIA Ta3, He(TH), NPOAYKTHl HX TepepadoTKu (OCH3MH), WX pPOJIb B OBITY H
IPOMBIIITIEHHOCTU. [IoHATHE 0 OHMOIOrMYECKH BaXKHBIX BELECTBAX: JKMpaxX, OenKax, yrieBoAax — U HMX
POJIH B )KM3HM UYeJIOBEeKa. MaTepuallbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COETUHEHUM.

KpemHuuii, ero ¢usuueckne u XMMHUYECKHE CBOMCTBa, MOJydeHHE W npuMeHeHue. CoequHEeHUs
KpeMHuss B mpupoxae. OOmme mnpencraBieHuss o0 oxcuae kpemuus (IV) um KpeMHHEBOH KHCIIOTE.
CunMkatel, X HCIOJIb30BaHHE B OBITY, B NMPOMBINUIEHHOCTH. BaxkHelne cTpouTenbHble MaTepuallbl:
KepaMHuKa, CTEKJO, IIeMEHT, OeToH, xene300eroH. [IpoGiieMbl 0e30MacHOrO  MCMOIb30BAHUS
CTPOUTENbHBIX MaTEpUAJIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

— u3ydeHue o0pa3l0B HEOPraHUYECKUX BEIIECTB,

— M3Yy4YEeHHE CBOWCTB COJIIHOM KHUCIOTHI,

— TPOBEJCHHME KAaUeCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOIEHHE TPU3HAKOB UX MTPOTEKAHUS,

—  ONBITHI, OTpaXkarolue GU3NYECKUe U XUMUYECKHUE CBOICTBA rajIoN€HOB U UX COETMHEHUN (BO3MOXKHO
UCIIOJIb30BAHUE BUJICOMATEPHAIIOB),

— O3HaKoOMJIEHHE ¢ 00pa3liaMu XJIOPUJIOB (TaJIOT€HUIOB),

— O3HaKoOMJIeHMEe ¢ oOpasmamMu ceppl U €€ COCOIUHEHUSMH (BO3MOXKHO  HCIIOJIBb30BaHUE
BUJICOMATEPUAJIOB),

— HalmoJeHue npolecca 00yriMBaHMs caxapa MoJl IeHCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI,

— M3Yy4YCHHE XUMHYECKUX CBOMCTB pa30aBIeHHON CEpHOU KUCIIOTHI,

— TIpPOBEJCHME KAaUeCTBEHHOM peakiiK Ha Cylb(aT-uoH U HaONIIOCHUE IPU3HAKa €€ IPOTEKaHuUs,

— O3HaKOMJICHHE ¢ (PU3MUECKMMM CBOMCTBaMU a30Ta, (ochopa M HX COCOTUHEHUN (BO3MOXKHO
UCII0JIb30BaHNE BUIEOMATEPUATIOB),

— O3HaKoOMJIeHHE 00pa3laMu a30THHIX U (HocPOpHBIX y100peHuil, mosyueHue, cooupaHue,



— pacro3HaBaHUE U U3yYEHUE CBOWCTB aMMHUaKa, IPOBEICHNE KaU€CTBEHHBIX PEaKIMil HA NOH aMMOHUS
1 ochar-uoH 1 U3y4eHHE MPU3HAKOB WX TPOTEKAHMUS,

— B3aMMOJCHUCTBHE KOHLICHTPUPOBAHHON a30THOM KHUCJIOTBI C MeAbl0 (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPUAJIOB),

— U3y4YeHHE MoJieNiel KPUCTAIUTMUECKHUX PelIETOK anmasa, rpaduTta, QyinepeHa,

— O3HaKOMJIEHHME C IIPOLIECCOM aJCOpOIMU pPACTBOPEHHBIX BEIIECTB AKTHMBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTUBOTA3A,

— ToJydeHue, coOMpaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB yIIIEKHUCIIOro rasa,

— TIpOBEJEHHE KAaYeCTBEHHBIX peakUuid Ha KapOOHAT M CHJIMKAT-UOHBI UM H3Y4YEHHE INPU3HAKOB HX
MPOTEKaHUs,

— O3HaKOMIJICHHME C IPOAYKIMEN CHIIMKATHOW IMPOMBIIIJIEHHOCTH,

— pEelIeHHE 3KCIEPUMEHTAIBHBIX 3324 10 TeMe «BakHelllne HeMeTaulbl U UX COeAMHEHUS».

MeTasJibl M X COeTMHEHUS

OO0mas xapakTepuCTUKa XUMHUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHHHM UX TOJOXKEHUS B
[Tepuonnueckoii cucrteme xumuueckux sneMmeHtoB .M. MenneneeBa u crpoeHusi atroMoB. CTpoeHue
MeTa/ioB. MeTayuindeckasi CBsi3b M METAUTMYECKash KPUCTAUIMUECKash pemérka. IJIECKTPOXUMHYECKUN
pAn HampsDKeHUH MeTauioB. Du3MYecKHe W XUMHYECKHE CBOWCTBAa MerauioB. OOmme crnocoObl
MoJTydeHus: MeTauioB. [IoHsATHE O KOPPO3WU METaIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HUHU.
CmiaBbl (CTalib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U MMPOMBIIUICHHOCTH.

[Ilenounbie Metamnbl: monoxkeHue B llepumomgmyeckoid cucreme Xumuyeckux syemeHtoB J[.M.
MengeneeBa, CTPOCHHE UX aTOMOB, HAXOXKJCHHE B mpupoje. Pusnueckue U XMMHUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kaiust). OKCUJIBI U TUIPOKCUABI HATpusl U Kaiusi. [I[pruMeHeHne meI0YHBIX METAJIJIOB
7 UX COCTUHEHUMN.

[[{enouyHO3eMeNbHBIE METAJIBI MAarHUM W Kajdblui: mnosoxeHue B Ilepmomnueckoit cucreme
xumuueckux 3nemeHToB .M. MenaeneeBa, cTpoeHHe X aTOMOB, HaXOXJIeHHE B npupoae. dusznueckue
U XMMHYECKHE CBOMCTBA MAarHusl W Kajublius. BakHeWIne coeTuHEHUs Kamblusl (OKCHJ, TUIPOKCH,
conu). JKEcTKkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

Amomunuit: nonoxkenre B Ilepuoanueckoii cucreMe xumuueckux snementoB .M. Menzeneena,
CTPOGHHE aToMa, HaxXxOoXJeHHe B Tmpupoje. DuU3nyecKke W XUMUYECKHE CBOWMCTBA aTFOMHHUSI.
AmMdoTepHbIe cBONCTBA OKCH/Ia U TUIPOKCHIA ATTFOMHUHHUSL.

Kene3o: nosnoxenune B llepmoamueckont cucreme xumuueckux dsneMeHToB .M. Menneneesa,
CTPOCHHE aToMa, HaxoXJeHue B mpupoge. Duzndyeckue W XUMHUUYECKHE CBOMCTBa xkene3a. OKCHIbL,
ruapokcuabl ¥ cou xxenesa (1) u xxenesa (111), ux cocra, cBoWCTBa M MOJTyYCHHUE.

Xumuueckuii IKCnepumenm:

— O3HAKOMJICHHE ¢ 00pa3IiaMu METAJUIOB U CIJIaBOB, UX (PU3NYECKUMH CBOMCTBAMH,

— H3Yy4YEHHUE PEe3yJbTAaTOB KOPPO3UU METANIOB (BO3MOXKHO MCIOJIb30BAaHUE BUJIEOMATEPUATIOB),

— O0COOEHHOCTEW B3aMMOJICHCTBUS OKCHJAA KalblUMs W HATPUS C BOJOM (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB),

— HCCIIEIOBAHHE CBONCTB XECTKOM BOJPBI,

— HCCIIEZIOBaHHME IIpollecca TOpeHus Keileza B KHUCIOpoAe  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPUATIOB),

— HCCIENOBAaHWE TPU3HAKOB TMPOTEKAHWS KAUYeCTBEHHBIX pEaKIMi Ha HWOHBI: MAarHus, KabIus,
amoMuHus, nuHka, sxenesa (1) u sxenesa (1), meau (1),

— HaONIoJIeHWE W OMUCAaHHWE MPOIIECCOB OKpPAIIMBAHUS IUIAMEHM WOHAMHU HATpUs, KaJlUig U KalbIus
(BO3MOKHO HCIIOJIB30BAHUE BUICOMATEPHAIIOB),

— wuccrnefaoBanue aM(pOTEPHBIX CBOMCTB TUAPOKCUIA ATFOMUHUS U TUAPOKCUAA ITUHKA,

— pElICHHE SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHelIe MeTauibl U UX COSTUHEHUS.

XHMHUA M OKPYKAKOLIadA cpeaa
BemectBa u Marepuaisl B IOBCEIHEBHOM JKU3HU YeNIOBEKA. be3onacHoe HCIOIb30BAHNE BEIIECTB U
XMUMHUYECKUX peakiuii B ObITy. [lepBas momonib Mpy XMMUYECKUX 0XKOT'ax U OTPaBJICHUSX.



XHUMHUYECKOE 3arpsi3HEHUE OKpyKarolled cpeabl (mpenesbHas JONyCTHMas KOHLIEHTpaIus
BeulecTs, ganee — [1/1K). Poiabs XxuMuu B perieHu 3K0JI0rM4eCKUX Ipodiiem.

Xumuueckuii IKcnepumenm:
— u3ydeHue o0pa3l0B MaTEpHATIOB (CTEKJIO, CIUIABbl METAJIJIOB, ITOJIMMEPHBIE MaTEPUAIIbI).

Mesxicnpeomemmele cesa3u

Peanusanus MEXIpeIMETHBIX CBA3€M NPU M3yUYEHHUU XMMHM B 9 Kilacce OCYLIECTBIISIETCS depes
HCITIOJIB30BAHUEC KAaK O6IHHX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TakK " HOHS[TI/If/i, SABJIAOIIUXCA CUCTCMHBIMU
JUTSL OTACIBHBIX MTPEIMETOB €CTECTBCHHO-HAYYHOTO ITUKJIA.

Obwue ecmecmeeHHO-HaAYUHble NOHAMUA: HAYYHBIA (DaKT, TUIOTE3a, 3aKOH, TEOpHUs, AaHAIM3,
CHHTE3, KJ'IaCCI/I(bI/IKaHI/ISI, NEPUOANYIHOCTD, Ha6J'IIOI[€HI/I€, OKCIICPUMCHT, MOJACIMPOBAHUEC, HU3MCPCHUC,
MOJIEITh, SIBIICHHE, TAPHUKOBBIN 3(peKT, TEXHOIOTHS, MaTepHabl.

Qu3uka: Matepusi, aToM, dIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIH]I, H30TOIIbI, PAAMOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPUYECKUM 3apsill, NPOBOJHUKU, TOJYNPOBOJHUKU, AUSJIEKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, TeNo, OOBEM, arperaTHOe COCTOSIHHME BEIIECTBA, Tra3, pacTBOp, pPacTBOPUMOCTH,
KpUCTAJINIMICCKas peméTKa, CIIJIaBBbI, (I)I/I?)I/I‘-ICCKI/IC BCJIMYHHBI, CAWHUIBI H3MCPCHHA, KOCMHUYCCKOC
IIPOCTPAHCTBO, TUTAHETHI, 3BE311b1, CoHIIe.

buonoeua: dorocuntes, npixanume, Ouochepa, HSKOCHCTEMa, MHUHEPAIbHBIC YIOOpEHUS,
MHUKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, MUTATEIbHBIC BEIIECTBA.

leoepaghus: armocdepa, rumpocdepa, MUHEpPANIbl, TOPHBIE MOPOABI, MOJE3HBIE HCKOMAeMbIe,
TOIIJTMBO, BOJTHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI
OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOT'O 00IIero 00pa3oBaHUs JOCTUTAIOTCS B
Xo07ic OO0y4eHHMs XUMHHM B €IUHCTBE Y4YeOHOH W BOCHHUTATENBHOM AEATEIIBHOCTH B COOTBETCTBUH C
TPAAMIIMOHHBIMA  POCCUMCKMMHM  COLMOKYJIBTYPDHBIMA M JYXOBHO-HPaBCTBEHHBIMH II€HHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPaBUIAMU U HOPMaMHU MOBEACHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOPAa3BHUTHUS U COIMATM3AINH 00yUYaIOIIUXCS.

JInuHOCTHBIE pPE3ybTAaThl OTPAXKAIOT TOTOBHOCTh OOYYaOLIUMXCSI PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTALUM U PACIIMPEHHE OIBITA AECSITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B
4acTH:

1) naTPHOTHYECKOTO BOCTIUTAHUS:

— LEHHOCTHOT'O OTHOIIEHHS K OTEYECTBEHHOMY KYJbTYpPHOMY, HUCTOPUUYECKOMY U HAYYHOMY HAcCII€JIUIO,
MOHMMAaHMsI 3HAYEHUS! XUMUYECKON HayKH B JKU3HU COBPEMEHHOT'O 0OIIeCcTBa, CIOCOOHOCTH BIIA/IETh
JIOCTOBEpHON HH(GOpPMAIMEH O MEePEOBBIX JOCTMIKEHUSX M OTKPBHITHSIX MHUPOBOW M OT€YECTBEHHOU
XUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIECTBa;

2) rpakKIaHCKOT0 BOCTIMTAHUS
— TMPEACTABJICHUS O COLUMAJIBHBIX HOPMAax M IpaBUiIaX MEXJINYHOCTHBIX OTHOIIEHHN B KOJUIEKTHBE,

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOW, Yy4eOHO-UCCIIeI0BATEIbCKOM,
TBOPUECKOM M JpyrMx BHJAX JESATEIbHOCTH, T'OTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM
JEeSTeIbHOCTU TPHU BBIIOJHEHUN Y4EeOHBIX, IMO3HABATENbHBIX 3a]a4, BBIMOJTHEHHMH XHUMHUYECKUX
9KCIIEPUMEHTOB, CO3JJaHUH YYEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAHHIO U B3aMOIIOMOIII
B IIpoIiecce ATOM y4eOHON JeaTelbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEICHUE U MOCTYIKH CBOUX
TOBAapUUIEH C IO3ULMU HPABCTBEHHBIX N IIPABOBBIX HOPM C Y4YETOM OCO3HAHUs IOCIEACTBUUN
MOCTYTIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS:

— MHPOBO33PEHUYECKHE NIPEICTABICHHUS O BELIECTBE M XHMHYECKOM pPEAKIUHU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKW M COCTABIISIIOLUIME OCHOBY [Jisi TOHMMAaHUsl CYLIHOCTH
HayYHON KapTHHBI MHpa, MpPEACTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJBI,
B3aUMOCBSI351X YEJI0BEKA C IPUPOJHON CPEIOH, O POJIU XMMHH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;
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— II03HAaBaTEJIbHbIE MOTHBBI, HAIPABJICHHbIC HA IMOJIyY€HUE HOBBIX 3HAHUM MO XUMHUHU, HEOOXOIUMBIE
Uil OOBsICHEHUs] HAONIOaeMbIX MPOLECCOB M SIBIECHUM, IM03HABaTEIbHOH, HMH(OPMALMOHHON U
YUTATEJIbCKOW KYJIbTYphl, B TOM UYHCJIE HABBIKOB CaMOCTOSATENbHON paboThl ¢ yUeOHBIMU TEKCTAMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUYECKUMH CPEICTBAMU HH(POPMAITMOHHBIX TEXHOJIOTUI;

— MHTepec K OOyYeHHI0 M II03HaHMIO, JI0O0O3HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTh K
caMo00pa30BaHMIO, IMPOEKTHOW U MCCIEIOBATEILCKOM JEATeNbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHS 00yUYEeHMsI B JalbHEHUILIEM;

4) ¢popMupoOBaHHUs KYJbTYPHI 310POBb:

— OCO3HaHHE LEHHOCTU >KM3HU, OTBETCTBEHHOI'O OTHOLICHHUS K CBOEMY 310pPOBBIO, YCTaHOBKM Ha
3/10pOBBIM 00pa3 KM3HU, OCO3HAHME MOCJIEACTBUI U HENPUITHE BPEIHBIX NPUBBIYEK (YHOTPEOICHUS
QJIKOToJIs, HApKOTHKOB, KypEeHHs), HEOOXOIUMOCTH COOJIOACHUS NpaBuUi O€30MaCHOCTU IpHU
0OpaIlleHnH C XUMUYECKHMH BEIIECTBAaMH B OBITY U peaslbHOU KHU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

— MHTEepec K MPaKTHUYECKOMY M3Y4YEHHIO Mpodeccuil 1 TpyJa pa3iMyHOro poja, yBaKEHUE K TPyLy H
pe3ynbTaTam TPYJIOBOM AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAaHUU 110
XUMHH, OCO3HAHHBIM BbIOOp MHIMBUYAbHOM TPAaeKTOpPUU MPOAOIKEHUS 00pa3oBaHUSA C YyUETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHHM, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIHOM TpoeCcCHOHATBHON JEATENbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTb
alaTUPOBATHCS B IPO(ECCHOHAIBHON CpeIe;

6) IK0JIOrHYECKOr0 BOCIUTAHMS:

— DKOJIOTMYECKHU 1L1e€1eCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY JKH3HH Ha 3eMile, OCHOBE €€
CYLIECTBOBaHMs, TOHMMAaHUE LIEHHOCTU 3JI0POBOrO M 0e30I1acHOro o0pas3a KU3HU, OTBETCTBEHHOE
OTHOILLIEHHE K COOCTBEHHOMY (U3MYECKOMY M IICHUXMYECKOMY 3/J0pOBBIO, OCO3HAHUE LIEHHOCTH
coOIOIeHNs TIpaBHJI 0E30IacCHOTO TOBEJCHUS NpPU PabOTEe C BELIECTBAMH, a TAKXKE B CUTYalUsX,
YIpOXKarUUX 340POBBIO U JKU3HU JIIOJIEH;

— CIOCOOHOCTH NPUMEHATh 3HAHMA, MOJy4YaeMble NpPU H3YYEHUM XUMHH, JUI1 pELIeHUs 3ajad,
CBSI3aHHBIX C OKpPY KaroLeH MPUPOJHON CPEO, Ul MOBBIIICHHUS YPOBHS SKOJIOTUYECKON KYJIBTYPHI,
OCO3HaHHUA TJI00ATHOTO XapakTepa 3KOJOTMYECKHX MpoOjaeM M MyTed UX peleHHs MOCPEeICTBOM
METOJOB XUMHH, SKOJIOIMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBAaTbCS UM B IIO3HABATEIILHOM,
KOMMYHUKATUBHON U COLIMAIIBHON IIPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATBI
B cocraBe MerampenMeTHBIX pe3yJIbTAaTOB  BBIICIAIOT 3HAYMMbIE I (OPMHUPOBAHUA

MHUPOBO33pEHUs 00LIEHAYYHbIE OHITHS (3aKOH, TEOpHUs, MPUHIIUI, FUIO0Te3a, (HaKT, CUCTEMA, MPOILIECC,

9KCHEPUMEHT U JPYyToe.), KOTOpPbIE MCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX INpeaMeTax MU

MO3BOJISIIOT HA OCHOBE 3HAHUH U3 3TUX MPEIMETOB (HOPMUPOBATH MPEACTABICHUE O LEJIOCTHOM HAyYHOMH

KapTUHE MHpa, U YyHUBEpCaJbHble YyueOHble JeWcTBUS (IIO3HABATENIbHbIE, KOMMYHHKAaTHUBHBIC,

pETyJSTHBHBIE), KOTOpble 00ecreyuBarOT (OPMHPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIbHOMY

TUTAHUPOBAHUIO U OCYILECTBICHUIO YUEOHOH e TeNbHOCTH.

ITo3naBaTenbHbIE YHHBepcaJIbHbIe YUeOHbIe el CTBUS
ba3zoBble Jlorn4eckue aeiicTeus:

— YMEHHA UCHOJIb30BaTh NMPUEMBI JIOTHUECKOTO MBIIIIEHHS TP OCBOCHUHU 3HAHUI: PacKpbIBaTh CMBICI
XUMHYECKUX TOHATUH (BBIIEISATh MX XapaKTepHblEe IPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C
JPYTUMH TOHSATHSMHU), UCHOJIB30BAaTh IMOHATUS A OOBSCHEHUS OTIENbHBIX (DAKTOB U SIBIECHUM,
BBIOMPAaTh OCHOBAHMSA W KPUTEPHUM JUIA KIAaCCHU(PHUKALMKM XMUMHUYECKHX BEIIECTB M XHMHYECKUX
peakuui, ycraHaBIMBaTh NPUUYMHHO-CIEICTBEHHBIE CBS3U MEXIY OOBEKTaMU H3Y4YEHMs, CTPOMTH
JOTMYECKHE pacCyXIeHUs (MHIYKTUBHbIE, JEIyKTHBHbIC, II0 aHAJOTWHU), JeJaTb BBIBOJBI U
3aKJIIOYEHUS;

— YMEHHE T[pPUMEHSITh B IMpOLEccCe TIO3HAHMUSI TMOHATUS (IPEIMETHbIE U METalpeMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, MHCIOJb3yeMble B XHMHUH, [peoOpa3oBbIBaTh HIMPOKO
IPUMEHSIEMbIE B XUMHUHU MOJICIbHbIEC IPEACTABICHUS - XUMHYECKMH 3HAK (CUMBOJI 3JIEMEHTA),
xumuueckas (GopMmyiia U ypaBHEHHE XMMUYECKON PEaKlMU - IPU PELICHUH y4eOHO-I103HABATENbHbBIX
3a7a4y, ¢ y4€TOM 3TUX MOJEIbHBIX NPEACTaBICHUN BBIABIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE
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NPU3HAKA U3YYaEMBIX OOBEKTOB - XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEAKLUH, BBIABIATH OOLIHE
3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBbIE CBA3M U MPOTHUBOPEUMS] B H3Y4YaeMbIX MpOIECCax H
SBIICHUSX.

ba3oBble uccienoBarebcKue AeiiCTBUA:
YMEHHE HCIIOJIb30BaTh MOCTaBJICHHbIE BOMNPOCHl B KAaueCTBE MHCTPYMEHTA IIO3HAHUA, a TaKXke B
KayecTBe OCHOBBI Ui (POPMHPOBAHUS THIOTE3bl MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUN;
npuoOpeTeHUue OmbiTa [0 IUIAHMPOBAHWIO, OpraHM3allMd U [POBEJICHUI0  YUYCHHUUYECKUX
HKCIEPUMEHTOB, YMEHHE HaOMI0IaTh 3a XOJOM IPOLECcCca, CAMOCTOSTENBHO MPOTHO3MPOBATH €ro
pe3ynbrar, ¢GopMyIupoBaTh O0OOIIEHHS U BBIBOABI IO pe3ysbTaTaM IPOBEAEHHOTO OIIbITA,
HCCJIEJIOBAHHUSI, COCTABIIATh OTUYET O MpOJIeTaHHON padoTe.

Pabora ¢ undopmanmeii:
yYMEHHE BbIOUpaTh, aHAIU3UPOBATh U HHTEPIPETHPOBATh MH(YOPMALMIO PA3IUYHBIX BUJOB U (HOpM
NOPEJCTaBICHUS, TIONyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJSipHAs JUTepaTypa
XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MOcoOus, pecypchl MHTepHeTa), KpUTUYECKU OLIEHUBAThH
IPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;
yMEHHE MPUMEHSITh PazIUYHbIE METOAbl M 3ampochl NMpU TOoMCKe U 0TOOpe uHpOpMaluu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JUIS BBIOJHEHHUS Y4YeOHBIX M TO3HABATENBHBIX 3a]ad
onpeAeNEéHHOro THUMNAa, NIPUOOpEeTeHHe OmblTa B O0JIACTH HCIOJIb30BAHUS HH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIaJCHHE KYJIbTYpOHl aKTHUBHOT'O HCIIONB30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSTENIbHO BBIOMPATh ONTUMANIBbHYIO (hOopMy IpeAcTaBiIeHus: HH(OpMAIH
U WUIIOCTPUPOBATh pEIIaeMble 3a/adll HECJIOKHBIMHM CXEMaMHM, AuarpaMmamu, IpyruMu (Gopmamu
rpaduKu U UX KOMOMHAIUSIMH,
YMEHHUE UCIOJIb30BaTh U aHAJU3UPOBATh B Ipolecce Y4eOHONH M MCCIEI0BATEIbCKON JEeSITEeIbHOCTH
UH(OpPMAIIMI0O O BIUSHUU MPOMBIIUIEHHOCTH, CEJIBLCKOTO XO3SMCTBAa M TPAHCIOPTa Ha COCTOSHUE
OKpY>Karollel MpupoHON CpeIbl.

KoMMmyHuKaTHBHBIC YHHBepCcaIbHbIE y4eOHbIe 1elCTBUA:
YMEHHMsI 3a]1aBaTh BOIMPOCHI (B XOJe quajiora U (UJIu) JUCKYCCHUHU) MO CYIIECTBY OOCYKIaeMON TeMBbI,
dbopMynTUpOBaTh CBOM MPEJIOKEHUS OTHOCUTENILHO BBITOJIIHEHUS TIPEIOKEHHON 3a1auu;
YMEHMSI TPEICTABIATH IOJY4YEHHbIE pE3YyJbTaThl I103HABATENbHOM JESITEIBHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JeNaTh MPE3CHTALUIO PE3yJIbTaTOB BBIMOIHEHHS] XMMHUYECKOTO dKCIIEpUMEHTa
(;1TabopaTOpHOTO OIBITA, J1a0OPATOPHONM pabOThI MO MCCIEOBAHUIO CBOMCTB BELIECTB, y4e€OHOTO
IIPOEKTA);
yMeHHsSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH TO3HaBaTENbHOU U
UCCIIEIOBATENbCKON JIEATENbHOCTU MPH PEIIEHUH BO3HHUKAIOIIUX MPOoOJIeM Ha OCHOBE yuéTa OOLIuX
MHTEPECOB W COIJAcOBaHUA MO3ULIMH (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOpAMHALIUSI COBMECTHBIX JIEHCTBUH, OMpee/ieHue KPUTEpUeB MO OIEHKE KauecTBa BBIMTOJIHEHHOM
paboTHI U IpyTHE).

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe NeliCTBUS:
YMEHHE CaMOCTOSITENIbHO OMPENeNsiTh IeNu JIeATENbHOCTH, IUIAaHUPOBaTh, OCYIIECTBISTH,
KOHTPOJHMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO JEATENBHOCTh, BHIOMPATh Hauboiee
s dexTuBHBIC CIIOCOOBI pelIeHUs] YUYCOHBIX W MO3HABATEIbHBIX 3a7a4, CAaMOCTOSITEILHO COCTaBIIAThH
WM KOPPEKTHPOBATh MPEUIOKEHHBI aITOPUTM JEUCTBUU TP BBIIOIHEHUU 3aJaHUM C Y4ETOM
NOJYyYeHHUS HOBBIX 3HAaHMH 00 WH3y4aeMbIX OOBEKTAaX — BELIECTBAX M PEaKIUsIX, OLICHUBAThH
COOTBETCTBHUE MOJYUYEHHOTO pe3ysibTaTa 3asBJIEHHOW 11€JM, YMEHUE HCIOIb30BaTh U aHAJIM3UPOBATH
KOHTEKCTHI, MpeJIaraeMble B YCJIOBUH 3a/1aHUH.

MNPEJIMETHBIE PE3YJIBTATHI
B cocraBe npeaMeTHBIX pe3yIbTaTOB MO OCBOEHUIO 0053aTEIBHOTO COJIEPKaHUs, YCTAHOBIEHHOTO

JaHHOM (enepanbHON pabouel MPOrpaMMoi, BBIJENAIOT: OCBOCHHbIE 00yYarOIMMUCS HAy4YHbIE 3HAHUS,
YMEHUS U CIIOCOOBI ACHCTBHH, crieruuuecKue Uit MpeIMeTHONW 001acTH « XUMUS», BUABI 1ESITETbHOCTH
[0 IOJIyYEHHIO HOBOI'O 3HAHUS, €r0 MHTEpPIpETaluu, NpeoOpa3oBaHUIO U NMPUMEHEHHUIO B Pa3IMUYHBIX
y4eOHBIX M HOBBIX CUTYaIUsX.
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K koniy o0yuyenus B 8 Kjacce mpeaMeTHBIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPa)KaTb

c(OpMUPOBAHHOCTH Y 00YUaIOLIUXCS YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKUX MOHSATUN: aTOM, MOJIEKYJla, XUMHUYECKUU 3JIEMEHT,
MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJAHOPOJHAS W HEOJHOPOJHAs), BAJICEHTHOCTD,
OTHOCHUTENIbHAsI aTOMHAs M MOJICKYJISIpHAss Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBas JOJII XUMHUYECKOTO DJIEMEHTa B COCIMHEHUU, MOJIAPHBIA OO0BEM, OKCHJ, KHCIOTA,
OCHOBaHHUE, COJIb, JJIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHUCICHHUS, XUMUYECKas peaKiius,
KIacCu(UKAIMs pEeaKIuil: PEeaKiud COSTUHCHMs, PEaKIMH PAa3JI0KEHUs, PEaKIMu 3aMEIICHUS,
peakiuu oOMEeHa, 5K30- U JHJOTEPMHUYECKHE peaKIuu, TerioBoil 3(dekT peakiuu, sapo aroma,
AJIEKTPOHHBINA CJIOW aroma, aToMHas OpOWTalb, pPaAlyC aToOMa, XMMHYECKas CBS3b, MOJSIpHAs H
HETOJISIpHAsl KOBAJICHTHAsI CBSI3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHWOH, PACTBOP, MaccoBasi OJIA
BellecTBa (IIPOLEHTHAs KOHIIEHTpPAIHs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITHH M MPUMEHATH 3TH TOHATHS TpU
ONMCAHUU BEIIECTB U UX MPEBPALLICHNN;

UCIIONIb30BaTh XMMHUYECKYI0 CHMBOJHKY JUIsi COCTaBlieHHs (OpMyNl BEIIECTB U ypaBHEHUH
XUMHYECKUX PEAKLIMIL;

OTIPEIENATh BAJICHTHOCTb ATOMOB JJIEMEHTOB B OWHAPHBIX COEOUHEHHSX, CTENEHb OKHUCIICHUS
DJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, MPUHAATICKHOCTh BEHIECTB K OMpeAeTEHHOMY KJaccy
COeMHEHHI 10 (opMmysiaM, BUJ XUMHYECKOW CBSI3M (KOBAJICHTHAs W HMOHHAs) B HEOPTaHUYECKUX
COE/IMHEHMUSIX;

packpsiBaTh cmbica llepuoanueckoro 3akona J[.M. MenpgeneeBa: AEMOHCTPUPOBATH MOHUMAaHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT UX MoJiokeHus B [leprnoandeckon
CHUCTEME, 3aKOHOB COXPAHEHHMS MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJEKYJISIPHOTIO
y4€HUs, 3aKoHa ABOrajpo;

ONMKCHIBATh M XapaKTepu3oBaTh TaOnmuuHyro Qopmy Ilepuoanueckoil cucTeMbl XUMHYECKHX
AJIIEMEHTOB: pa3jnyaTh MOHATUS «TJIaBHas moAarpymnma (A-rpymma)y u «mnobounas moarpynma (b-
rpynmna)», Majble ¥ OOJBIINE TEPHOIbI, COOTHOCUTh O0O3HAUEHUS, KOTOPhIE MMEIOTCS B TaOIHUIE
«Ilepmognueckass cucrema xumudeckux odneMeHToB .M. MengeneeBa» ¢ YHCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB W 3apsij siipa, oOIlee 4ucio
AJIEKTPOHOB U pacHpeie]ICHUE UX MO IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHE IJIEMEHThI, HEOpPraHMUECKHUe BEIIeCTBAa, XUMUYECKHE peakiuu (1o
YHCITy U COCTAaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIIOBOMY 3P dexTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIICCTB pPa3UYHBIX KIIACCOB,
MOATBEPKJAsl ONUCAHUE MPUMEPAMU MOJIEKYJSPHBIX YPaBHEHHUU COOTBETCTBYIOIIMX XHMHUYECKHX
peakiui;

MIPOTHO3MPOBATH CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKaHUsI XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATh OTHOCHUTEIIbHYIO MOJICKYJIIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO dJIeMeHTa Mo (opMysie COeTUHEHUS, MAacCOBYIO JOJI0 BEIIeCTBa B pacTBOpeE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOU peakluy;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBLHON NEATEIHbHOCTH - aHajlu3 U CHUHTE3, CPaBHEHHE,
000011eHNe, CHCTEeMaTU3alNI0, KIacCU(UKaINIO, BBISIBICHUE MTPUYUHHO-CIEICTBEHHBIX CBSI3€H - 7S
M3YUYEHUsl CBOMCTB BELIECTB M XUMHUYECKUX PEAKIIUM, €CTeCTBEHHO-HAYYHbIE METO/bl MO3HAHUSA -
HaOJII0ICHUE, U3MEPEHHUE, MOJICTTUPOBAHHE, SKCIIEPUMEHT (PEaIbHBIM U MBICTICHHBIN);

CJIeIOBATh MPpaBUJIaM IOJIb30BAHMS XUMUYECKON TTOCYION U JIa0OpaTOPHBIM 000PYI0OBaHHEM, a TAKKE
npaBWwiiaM OOpalieHHuss C BEHIECTBAMH B COOTBETCTBUU C HMHCTPYKIMSMH IO BBIMOJTHEHUIO
71a00paTOPHBIX XWMUYECKHX OIBITOB IO TMOJYYEHHUIO M COOMpAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposia M KUCIOpOJa), TPUTOTOBJICHHIO PACTBOPOB C OMNpeAeiIEHHOW MaccoBOM  moneit
pacTBOPEHHOTO  BEIECTBA, IUIAHUPOBATH U  MPOBOJAUTh XMMHYECKHE HKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C IOMOIIbIO MHIMKATOPOB (JIakMycC, (peHondTraneunH,
METHIJIOPAHK U IPyTHeE).
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K koniy o0y4yenus B 9 Kjacce mpeaAMETHBIC pE3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTb

c(OpMUPOBAHHOCTH Y 00YUaIOLIUXCS YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHATHUN: XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, UOH,
KaTUOH, aHUOH, NPOCTOE BEILIECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD,
CTENEeHb OKUCJIEHMS, XUMUYECKasl peaKkiusi, XUMUYecKasl CBS3b, TEIIOBOM 3PQeKT peakuuu, MOJb,
MOJISIpHBIA  00BEM, pPACTBOP, 3JIEKTPOJMTHI, HEIIEKTPOIUTHI, AJIEKTPOIUTHUYECKAs IUCCOLUAIINS,
peaknuu HMOHHOTO OOMEHa, KaTajlu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTMMble W HEOOpaTHMbIE
peaxIy, OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIMH, OKUCIUTEIh, BOCCTAHOBUTEINb, OKUCIIEHUE U
BOCCTaHOBJICHHE, aUIOTpOIuUs, aM(pOTEepPHOCTb, XUMHUECKass CBA3b (KOBaJEHTHas, MOHHAs,
METAJUIMYECcKas), KpUCTAUINYECKAsT PEIIETKA, KOPPO3USI METAIOB, CILIABbI, CKOPOCTh XUMHUYECKOU
peakuuu, npeneabHo nonyctumas konuentpamnus [IJIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHATHNA M MPUMEHSTH ITH IOHATHUS IPU
OINMCAHUHU BEUIECTB U UX MPEBPALLEHUM;

UCMOJIb30BaTh XUMHUYECKYI0O CHMBOJMKY JJIsI COCTaBJeHUs (OpMysn BeLIECTB U ypaBHEHHH
XUMHYECKHUX PEaKILIN;

OTIPEEIATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUECKUX 3JIEMEHTOB B COCIMHEHUSAX Pa3IUYHOIO
COCTaBa, NMPHHAUICKHOCTh BEILIECTB K OINpPENeNIEHHOMY KJIacCy COEIUHEHHH 1Mo (opmylam, BHUJ
XUMHUYECKOH CBSI3M (KOBaJICHTHAsl, MOHHAs, METAIJIMUECKas) B HEOPTraHUYECKUX COCTMHEHUAX, 3apsi]
MOHA [0 XUMHUYecKol (hopmyie, XxapakTep cpeiibl B BOAHBIX paCTBOpPaX HEOPraHMYECKUX COCIUHEHUH,
THUI KPUCTAJUIMYECKON PEMIETKA KOHKPETHOIO BELECTBA;

packpbiBaTh cMblich [leproanueckoro 3akona [[.1. MenaeneeBa u JEeMOHCTpUPOBATh €ro IOHUMAHUE:
ONMCHIBaTh M XapaKTepuszoBaTh TaOnuuHyro ¢opmy [lepuoguueckoit CHCTEMBl XUMHUYECKHX
3JIEMEHTOB: pa3iMyaTh MOHATHS «rjaBHasg moArpymnmna (A-rpymma)» U «mnobouynas noarpymnmna (b-
rpynma)», Majable H OOJbIINE TEPHOAbI, COOTHOCHTH OO0O3HAUCHHs, KOTOpble HWMEIOTCS B
NepUOANYECKON TabnmuIe, € YUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHUS AaTOMOB XHMHUYECKUX
3JIEMEHTOB (COCTaB M 3apsij sApa, oOliee YUCIo 3JIEKTPOHOB U paclpesieieHne UX M0 3JIEKTPOHHBIM
CJIOSIM), OOBSICHATH OOIIKE 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npejienax MajlbIX IEPHUOA0B U TJIaBHBIX MOATPYII C yYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHNUECKUE BEIIECTBA, XMMUYECKHE peakiuu (1o
YUCIy M COCTaBYy YYACTBYIOIIMX B pPEAKIMH BEIIECTB, MO TEIUIOBOMY 3(dekTy, 1mo M3MEeHEHUIo
CTEINEHEH OKUCIEHHS] XUMUUYECKHUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIINE U CIICIU(PHUECKUE XUMHUUECKUE CBOICTBA MPOCTHIX U CIOKHBIX
BEUIECTB, IOJATBEp)KJasi ONUCAaHWE NpUMEpaMU  MOJIEKYJISPHBIX M  HMOHHBIX YpaBHEHHMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

COCTaBJIATh YPABHEHMS IJIEKTPOJIMTUYECKOW AMCCOLMALIMM KHUCIOT, IIEJI0Yed W CoJieil, MOJIHbIE U
COKpalI€HHbIE YpaBHEHHS peakUuid HOHHOrO OOMEHa, YypaBHEHHUS peakUui, MOATBEPKAAIOIINX
CYILLIECTBOBAHHE F€HETHUUECKOM CBSI3U MEXKy BEILIECTBAMU PA3JINYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM IOCPEACTBOM COCTaBICHUS
3JEKTPOHHOTO OajlaHca 3TUX PeaKLUid;

IIPOrHO3UPOBaTh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MO>KHOCTH IPOTEKAHUS
XUMHUYECKUX MPEBPAILIECHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIDHYIO M MOJISIDHYIO MAacChl BEIIECTB, MAacCOBYHO JOJIIO
XMMHUYECKOTO 3JeMEHTa 1O (OopMyJie COEIMHEHHs, MAacCOBYIO JIOJIO BelIecTBa B pPAaCTBOpE,
MPOBOAMUTH PacU€Thl O YPABHEHUIO XUMUYECKON PEAKIINH;

co0JIr0JaTh MpaBUiia MOJb30BaHUS XUMHUECKON MOCYA0H U 1a00paTopHbIM 000pYyIOBaHUEM, @ TAKKE
npaBuia OOpamieHus C BEIIeCTBAMH B COOTBETCTBUUM C MHCTPYKIUSMH 110 BBITOJHEHHIO
71a00paTOPHBIX XMMHYECKHUX OIMBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEILECTB (aMMHaKa
U YIJIEKUCIIOTO ra3a);

IPOBOAMTH PEAKLMH, MMOATBEPIKIAIOLINE KAaYECTBEHHBI COCTAaB Pa3/IMYHBIX BEIIECTB: PAaclIO3HABATh
OTIBITHBIM TYyTEM XJIOPUI-, OpOMHI-, HOAM-, KapOoHaT-, (hocdar-, CHIIMKAT-, CyIb(aT-, THIPOKCU-
VOHBI, KATUOHBI AMMOHHUSI M MOHBI M3yYEHHBIX METAJUIOB, IIPUCYTCTBYIOIIME B BOJHBIX PacTBOPaxX
HEOpPraHUYECKUX BEILECTB;

14



INPUMCHATH OCHOBHBLIC OIICpallun MBICITUTCILHOMN ACATCIIbBHOCTH — aHaJIW3 W CHUHTEC3, CPABHCHUC,

000011IeHHEe, CHCTEMATH3AIINIO, BRISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3EH - JIJIs M3yUEHHUs CBOWCTB
BEIIECTB W XHUMUYECKUX PEAKIHi, €CTEeCTBEHHO-HAyYHbIE METOAbl TO3HAHWsS - HaOII0ACHUE,

U3MEPEHNE, MOJIETTMPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIA U MBICJICHHBIN).

TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
N KosnuecTBO yacoB DJIeKTPOHHbIE
. /;1 HaumeHoBaHue pa3neioB U (uudposkie)
TeM NPorpaMMBbI Bcero KOHT%OJ‘IBHB]B HpaKTﬁnquKne 0Bpa3oBaTENBHbIE
padoThI padoThI pecypesi
Paznean 1. [lepBoHayajibHbIe XUMHYeCKUE TOHATHS
Xumusg — BakHas 00J1acThb
11 €CTEeCTBO3HAHUS u 5 2 Bubnmoreka IIOK
) MPaKTHYECKOU JeATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJIOBEKA
12 Bemecrea m XuMHueckue 15 1 Bubmmoreka IJOK
' peakuuu https://m.edsoo.ru/7f41837c
Hmozo no pazoeny 20
Pa3nen 2. BaxkHelinue npeacTaBuTe/J M HEOPraHMYECKUX BelleCTB
21 Bosnyx. Kucnopon. Ilonsitue 6 Bubmmoreka [IOK
' 00 okcHaax https://m.edsoo.ru/7f41837c
29 Bonopon. ITonsarue 0 8 1 Bbubanoreka [JOK
) KHUCJIOTaX U COJIAX https://m.edsoo0.ru/7f41837¢c
23 Bopa. Pacrteopel. IlonsArue 5 1 1 bubnnoreka [JOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 Sec: ammecknx 11 1 1 bubmmorexa 10K
' p 9 https://m.edsoo.ru/7f41837c
COEIMHEHNH
Hmozo no pazoeny 30
Paznen 3. Ilepuoanyeckuii 3akon u Ilepuoguueckas cucrema xummuieckux 3a1eMenToB .. MenaeseeBa.
Ctpoenue aToM0OB. XuMHYeCKas CBSA3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIUU
Ilepuoanueckuit 3akoH U
Ilepuognueckas cucrema BuGnorexa LOK
31 XUMHUYECKHUX 3JIEMEHTOB 7 .
https://m.edsoo.ru/7f41837c
JL.U. Menneneesa. CtpoeHue
aToMa
XumMuyeckas CBSI3b.
32 OKHUCITUTETBHO- 8 1 bubmuoteka ITOK
) BOCCTaHOBUTEIIbHBIE https://m.edso00.ru/7f41837c
peakuuu
Hmozo no pazoeny 15
Pasnea 4. IloBTopenue, 0600111eHHe M CHCTEMATU3ALMS 3HAHUI
01 | cnroam o | 1 BuGmnorexa LIOK
' 1 https://m.edso00.ru/7f41837c
XHMHUH 8 Kj1acca
472 HroroBast KOHTpOJIbHAS 1 1
pabota
4.3 AHaJu3 UTOroBOI 1
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KOHTPOJILHOM paboTHI.
Pabora Haj omnbKaMu

Hmozo no pazoeny 3
OBIIEE KOJIMYECTBO 68 5 5
YACOB ITIO TIPOT'PAMME
9 KJIACC
KoauuyecTBo yacoB
Ne HaumeHnoBanue pasnenos u K DJIeKTPOHHBIE (I (POBHIE)
n/n TeM IMPOrpaMMbl Bceero OHTPOJILHBIE HpaxTHaeckne oOpa3oBaTeJibHbIE pecypchl
padoTHhI padoThI
Pazgen 1. BenjecTBo M XMMHYeCKHe PeaKIUH
L1 | ot oenomms pavienos |5 ) Bufimtorexa LIOK
' pash https://m.edsoo.ru/7f41a636
Kypca 8 kimacca
12 OCHOBHBIE ~ 3aKOHOMEPHOCTH 4 Bbubnmoreka [JOK
' XUMHUYECKHUX PEAKIHiA https://m.edsoo.ru/7f41a636
1.3 }?ij:;ﬁli;l?;:qeCK%?I/IMI/I‘IGCKI/IG 8 1 1 Eubmzorexa LIOK
' ) https://m.edsoo.ru/7f41a636
pCaKIMy B pacTBOPax
Hmozo no pazoeny 17
Pa3pgea 2. Hemeraliibl M MX COeTHHEHHUS
Oomas XapaKTepUCTHKA
2.1 | xummdeckux ayeMeHToB VIIA- 4 1 bubmmorexa LHOK
' https://m.edsoo.ru/7f41a636
rpymisl. [anoreHsl
Oomas XapaKTEePUCTHKA
0o | XHMHYECKHX OJEMCHTOB VIA- 6 bubnuotexa [IOK
| rpymmsL. https://m.edsoo.ru/7f41a636
Cepa u e€ coeMHEHUs
Oo1mas XapaKTEepPUCTHKA
23 XHM;I;J:ICKMX a1eMeHTOB VA- , ) Bubmorexa LIOK
o | TPYIIRL https://m.edsoo.ru/7f41a636
Asor, hochop u ux
COCTMHCHUS
Oo1mas XapaKTEepPUCTHKA
”a XHM;I_:I:ICKI/IX anemMeHToB |VA- 6 . , Bubmorexa LIOK
| TPYTIIEL. N https://m.eds00.ru/7f41a636
Yroepog U KpeMHMH U HX
COCTMHCHUS
Hmozo no pasoeny 25
Paznea 3. Meraibl M X COeTUHEHUS
. Bubmuoreka [TOK
3.1 | Obmue cpoiicTBa MeTaII0B 4 https://m.edsoo.ru/7f41a636
32 Baxueimme MeTamabl W HX 16 1 2 bubnuorexa [JOK
" | coenunenus https://m.edsoo.ru/7f41a636
Hmozo no pazdeny 20
Pa3nes 4. Xumus u oxkpy:kawomas cpega
41 BemectBa u Marepuansl B 3 bubnnoreka [JOK
' JKU3HU YEJIOBEKA https://m.edsoo.ru/7f41a636
Hmozo no pazoeny 3
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Paznen 5. IloBTopenue, 00001meHue U CUCTEMATH3ALMA 3HAHUI

51| cucremamsa s 10| 1 bubmiorera LIOK
https://m.edsoo.ru/7f41a636
xumuu 9 Kinacca
52 Hrorosas KOHTPOJIbHAS 1 1
pabota
Ananuz WUTOTOBOM
5.3 | xoHTpONBHOI pabotel. Pabora 1
HaJ oInOKaMu
Hmozo no pazoeny 3
OBIIEE KOJIMYECTBO YACOB 68 5 7
1O IMMPOI'PAMME

8 KUIACC

IHHOYPOYHOE IINTAHUPOBAHHUE

KoandecTBo yacoB

Ne Tema vpoKka Hara DJIeKTPOHHbIE HU(pPOBHIE
n/n yp Beero | KoHTPoubHbIe | IlpakTHtieckue H3ydeHus 06pazoBaTelbHbIE pecypehl
padoThl padoThl

1 | st ® s menovexs, | 1 Bumorera LIOK
) https://m.edsoo.ru/ff0d210c
Tema u BemiecTBa
2 TlonsaTue 0 MeToAax 1 Bbubnuorexa [JOK
[IO3HAHUS B XUMHUU https://m.edsoo.ru/ff0d227e
Ilpakmuueckaa paboma Ne
3 ia60«1;1[f§332a npa6;)[TI;IIéM}j 1 Enbmorexa LIOK
paTop P https://m.edsoo.ru/ff0d23dc
oOpaiueHus ¢ 1abopaTopHBIM
000pyIOBaHHEM)
y | e pemeems e | B LOK
. pasit https://m.edsoo.ru/ff0d26ca
cMeceit
Ilpakmuueckaa paboma Ne
5 2 «Pazmenenue cmeced (Ha 1 Bbubmuorexa [JOK
[pUMepe OYMCTKH https://m.edsoo.ru/ff0d28c8
HOBapeHHON COJIN)»
bubnmoreka [JOK
6 | AToMb1 1 MonCKyIIBI 1 https://m.edsoo.ru/ff0d2a6c¢
7 é(;l;iqemne (3:;;4;:;;1)‘ 1 Bbubnuorexa [JOK
https://m.edsoo.ru/ff0d2be8
XAMHYECKHUX DJIEMEHTOB
8 IIpocTrie u CIIOJKHBIE 1 bubanorexa [JOK
BEIIECTBA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIpHOE 1 Bubmuoreka [IOK
YUCHHE https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSHCTBA COCTaBa
o |t X | B LOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX
2JIEMEHTOB
1 | Ommocamonsnnt | 1 Bummorer LIOK
) https://m.edsoo.ru/ff0d323c
MOJISKYJIsIpHAs Macca
12 XMI/I?\;:I:!(:Baz T JIEM HT;[OH: 1 Eubmrorexa LIOK
ceKoro - aeme https://m.edsoo.ru/ff0d350c
COCAUHEHH U
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https://m.edsoo.ru/7f41a636
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
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https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

13 KomuuectBo BEIIICCTRA. bubnrorexa [JOK
Mosib. MosisipHas Mmacca https://m.edsoo.ru/ff0d5230

o | Sy x o B LOK

' https://m.edsoo.ru/ff0d37fa
peaxuust

15 gp(ff:;l;;nﬂ HXHMzSIg;]zII//IIi bubmorexa [TOK

P . https://m.edsoo.ru/ff0d3al6
peaxmi

HICCTE: https://m.edsoo.ru/ff0d3b88
YpaBHEHHS
BrerunciieHussT  KOJIUYECTBA,

17 | Maccel BENIECTBA o bubnrorexa [JOK
YpaBHEHHSM  XHMHYECKHX https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukarust

1g | XUMHUECKHX peaxiuit bubanorexa [JOK
(coenuHCHHSA, Pa3IOKCHHUSA, https://m.edsoo.ru/ff0d3f34
3aMenieHus, 0OMeHa)

M.B. JIoMOHOCOB - y4€HBIii-

19 | SHUMKIONE/HCT. Bubmuoreka [IOK
O6o6mieHne u https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3alus 3HaHUI

20 mo reve dBeeerma n BuGmorexa LIOK

https://m.edsoo.ru/ff0d4290
XUMUYCCKHE PEAKIIHN
Bo3myx - cMech Trazos.

21 Cocras Bo3nyxa. Kucnopog - Bbubnuorexa [JOK
SIIEMEHT " MPOCTOE https://m.edsoo.ru/ff0d448e
BemectBo. O30H
Om3uUecKue W XIUMUYCCKHE

|l e Busorsa 0K
pear ’ https://m.edsoo.ru/ff0d4614
roperue).  Ilomsatue 06
OKCHIaxX
Crioco051 MOy YSHUS

o3 | kuciopona B 1abopaTopuu n Bbubanorexa [JOK
MPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
Tennosoit sddekr
XIUMHYECKOH peaximmy,

o4 | TIOHATHE 0 Bubmoreka [IOK
TEPMOXUMHIECKOM https://m.edsoo.ru/ff0d4790
YpaBHCHUH, 9K30- u
SHIOTEPMHUCCKHUX PEAKITISIX
TomnmBo (HedTh, yroms u

o5 METaH). 3arpsi3HeHUe Bbubanorexa [JOK
BO3/1yXa, CcrocoObl ero https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
Ilpakmuueckaa paboma Ne

2 3 no rteme «IlomyueHue wu Bubmuoreka [TOK
cobupaHue KHCIIOpO/a, https://m.edsoo.ru/ff0d4ae?
H3y4YEHHUE €ro CBOWCTB»

R, Buoresa K

P . : https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupojie
| Srmceme e Buoresa oK
slopona. https://m.edsoo.ru/ff0d4ddo
IIpuMeneHnune Bogopoaa
29 ITonsTHE O KHCIOTaxX H bubnmoreka [JOK

COJIIX

https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Crioco0b1 TOJTyYESHHUS

bubnrorexa [JOK

30 BOJIOPO/Ia B 1ab0OpaTopuu https://m.edsoo.ru/ff0d4dd0
Ilpakmuueckan padboma Ne

31 4 mo teme «llomyduenue u bubanorexa [JOK
cobupanwue BOJIOPO/IA, https://m.edsoo.ru/ff0d4f42
W3y4YEHHUE €r0 CBOWCTBY»

3 Monsipaeiii  006EM  Ta30B. Bubmmoreka [IOK
3akoH ABOrajipo https://m.edsoo.ru/ff0d542e
Beruncnenus 00béMa,

KOJIMYeCcTBa BEIECTBA TIasa Butmorexa [IOK

33 | mo ero MI3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA HIIH
00BEMy
Beruncnenust 00EMOB Ta30B

34 | U0 YPAaBHEHHIO Deakiiu Ha Bubanorexa [JOK
OCHOBE 3aKOHa OOBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILIEHHH razoB

35 du3nuecKkue M XUMUYECKHUE Bbubnrorexa [JOK
CBOICTBA BOIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonstue Bubmuoreka [IOK
00 WHUKATOpax https://m.edsoo.ru/ff0d59e2
Boma xak pactBOpUTENb.

Hacemennie " bubnuorexa [JOK

37 | HeHACHIIICHHBIE PACTBOPBI. https://m.eds00.ru/f0d5b40
MaccoBast 015 BELECTBA B — :
pacTBope
Ilpakmuueckaa paboma Ne
5 mo teme «IIpurorosneHue Bubmiorexa [[OK

38 | pactopos ¢ ompeneaEHHof https://m.edsoo.ru/ff0d5eba
MacCOBOH noJeit E— :
PpacTBOPEHHOTO BEIIECTBAY
Konumponsnaa paboma Ne 2 BuGorexa [[OK

39 | mo TeMe «Kucnopox. https://m.edsoo.ru/ff0d6342
Bonopoxn. Bona»

Oxcuapl: COCTaB, Butmorexa LIOK

40 | xnaccuurarms, https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa
[onyyenne u XUMHUYECKHUE

a1 CBOICTBa KHUCJIOTHBIX, Bubmuoreka [TOK
OCHOBHBIX U aM(OTEepHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoOBaHMS: COCTaB, Bubmiorexa [[OK

42 | knaccupuiains, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Homyyenne u XUMHYECKHE Bubmuoreka [IOK
CBOWCTBA OCHOBaHHH https://m.edsoo.ru/ff0d67ca
Kucnorsr: COCTaB, Butmorexa LIOK

44 | Knaccupuranus, https://m.edsoo.ru/ffOdfee2
HOMEHKJIATypa

45 IMomyuenne u XxuMHUYECKHE Bbubanorexa [JOK
CBOWCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Comun (cpenuue):

46 | HOMEHKIaTypa, CHOCOOBI bubanorexa [JOK
MOy YCHHS, XUMHYCCKHUE https://m.edsoo.ru/00ad9474
CBOMCTBa
Ilpakmuueckan padoma Ne
6. Pemenne

47 | OKCTICPMMEHTANBHBIX 337124 Bbubmuoreka [IOK

mo TeMe « OCHOBHBIE KJIACCHI
HEOPraHMYECKHUX
COETUHEHUI

https://m.edso0.ru/00ad9b7c
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https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/ff0d664e
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I'eneTnyeckast cBS3b MCKIY

Bbubnunorexa [JOK

48 | xmaccamm  HEOPTAHHHCCKIX https://m.edsoo.ru/00ad9a50
COCAUHEHH I
49 O06o00mIeHNE u Bubmuorexa [TOK
cUCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/00ad9ch2
Konmponvnaa paoma Ne 3
5o | 1O Teme "OCHOBHbBIE KJIACChI Bbubnuorexa [JOK
HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
COeIMHEHUH"
[epsrie MOIBITKA
51 iﬁiﬁ?&’iﬁiﬂﬂﬂ 3JICMEHTOB bubymorexa [IOK
) https://m.edsoo.ru/00ad9ffa
ITonsitue o rpynmnax
CXOIOHBIX DJICMCHTOB
Ilepuoguueckuii 3akoH U
52 Ilepuonuueckas cucTeMa bubnmoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00ada52c
J.1. MenneneeBa
53 [epuonsl, TPYILIBL, Bbubanorexa [JOK
IOJITPY IIITBI https://m.edsoo.ru/00ada52c
54 Crpoenne aromoB. CocraB Bubmuoreka [IOK
aTOMHBIX siep. M30Torb! https://m.edsoo.ru/00ada342
Crpoenue 3JIEKTPOHHBIX
g5 | poonose o e B LOK
PHOZ https://m.edsoo.ru/00ada6bc
XUMHUYCCKUX DJICMCHTOB
A.M. Mengeneena
XapakTepucTHKa
XAMHYECKOTO DJJIEMEHTA TIIO
56 | CTO TOJIOXKEHHIO B bubnuorexa [JOK
[epuoauieckoit  cucteme https://m.edsoo.ru/00ada824
XUMHUYCCKUX DJICMCHTOB
A.M. Mengeneena
3nauenne llepmommueckoro
57 ;aKOHa IIIIH;IKE;:;HTHH Haygl Bbubnuorexa [JOK
P ’ A https://m.edsoo.ru/00ada96e
Menneneen - YUEHBIH,
NeIaror ¥ rpaxJIaHuH
o | Sroorpuemaoen, B LOK
https://m.edsoo.ru/00adaab8
2JIEMEHTOB
59 | MonHast XuMHYECKasl CBA3b Eubmrorexa LIOK
https://m.edsoo.ru/00adac34
60 Kosaneurnas TOJIsIpHAS bubnnorexa [JOK
XUMUYECKAs CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHass  HemoussipHas Bubmuoreka [IOK
XUMHUUYECKas CBA3h https://m.edsoo.ru/00adaab9
62 | CreleHb OKACIEHUS Eubmrorexa LIOK
https://m.edsoo.ru/00adae28
63 SOI;P;(”:[J:;IIZZJ;I/II’)TZ(J)I;HHG Eubmrorexa LIOK
https://m.eds00.ru/00adb076
peakmu
64 Oxucnurenu u Bubmuoreka [TOK
BOCCTaHOBUTEIHU https://m.edso0.ru/00adb076
55 | w0 e «Crpremme. arons Bu6mmorera LIOK
p : https://m.edso0.ru/00adbh486
XuMHYecKas CBSI3b»
IToBTOpEHUE, 0606mer£e 3¢ Butmmorexa LIOK
66 | cucremarm3zanusl 3HAHUI IO

XHMHUH § Ki1acca

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

20



https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00adb33c

67 Hmozosas KOHMPONbHAS 1 1 Bubmuoreka [IOK
paboma https://m.edsoo.ru/00ad9cbh2

68 ﬁgE:HE;BHOﬁ HTzzii:? 1 bubnnorexa LIOK

P P ’ https://m.edsoo.ru/ff0d61c6
Pabota Haj omnOKaMu
OBIIEE KOJIMYECTBO YACOB 68 5 4
1O NIPOI'PAMME
9 KJIACC
Ne KoJmuecTBO 4acoB Jara DJIeKTPOHHBIE UA(PPOBHIE
- /;1 Tema ypoka Beero Kontpoubnsie | IlpakTnyeckue W3yueHus obpa3soBaTe/bHbIe
padoTsl padoTsl pecypchl
Ilepuoanueckuii 3aKOH.

1 [epuonmaeckas cucTeMa 1 Bbubnuorexa [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edso0.ru/00adb59e
.M. Mengeneena
3aKOHOMEPHOCTH B

2 HW3MCHEHUHU CBOWCTB 1 Bubnuorexa [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edso0.ru/00adb6b6
NIEPBBIX TPEX NEPUOJIOB

3 Efﬁg;ig:?aﬁfﬂ " 1 Bubmmoreka [IOK

yp https://m.edsoo.ru/00adb7e2
HEOPTaHMYECKUX BEIICCTB
y | Do e o x| B LOK
. P https://m.edsoo.ru/00adbacé
peméToK
Konmponvnaa paboma Nel
no teme «lloBropenue u

5 yriIyOJcHHe 3HAHUU 1 1
OCHOBHBIX pa3felioB Kypca 8
KJ1acca

o | Koo xoueocn | Burrs LOK
peaxi p https://m.edsoo.ru/00adbch0
MIPU3HAKAM
Ilonsitne o CKOPOCTH

7 XUMHAYECKOH peaKuu. 1 Bbubnuoreka [JOK
IloHATHE O TOMOIE€HHBIX U https://m.edso0.ru/00adbe9a
FeTepOFeHHLIX peaKHI/ISIX
TlonaTne 0  XHMHYCCKOM
paBHOBECHH. DakTopsl,

8 BIIUSIFOLIIHE Ha CKOpOCTh 1 Bubnuorexa [JOK
XAMHAYECKOW  peakimu | https://m.edsoo.ru/00adc28c
TIOJIO)KCHUEC XUMHUYCCKOTI'O
paBHOBECHS

9 OKHcIUTENBHO- 1 bubmmoreka [JOK
BOCCTaHOBHTEIIBHBIC PEAKIIUH https://m.edsoo.ru/00adcade

10 | mcsonanomn Commme | 1 Bumorera LIOK
a [HALUH. https://m.eds00.ru/00adcd68
cia0bIe IEKTPOIUTHI

11 | HonHble ypaBHEHUS PEAKIIUNA 1 bubnnorexa LIOK

yp p https://m.edsoo.ru/00add448
XuUMH4ecKue CBOMCTBA

| et e x o | B LOK
pen . https://m.edsoo.ru/00add5d8
3JIEKTPOTUTHICCKOM
JIACCOIHAIAN
XUMHYECKHE CBOMCTBA cvoneI/I Bubmorexa LIOK

13 | B cBeTe mpencTaBiaeHUil 00 1

BJIEKTPOJIMTUUECKOMN

https://m.edso0.ru/00add8b2
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Jucconann

N Bbubnuorexa [JOK

14 | Tousrue o ruaponmse coneii https://m.edsoo.ru/00add9d4

15 O06001eHNE " Bbubnuorexa [JOK
CHCTEMAaTU3ALMs 3HAHUN https://m.edsoo.ru/00addd12
IIpakmuueckasn paboma Ne 1. BuGmorexa [[OK

16 | «Pemenne https://m.edsoo.ru/00addbfa
SKCICPUMEHTAIBHBIX 3a]1a1»

KontponsHas pabora Ne2 mo

17 | Teme «ONeKTPONUTHYECKAs bubnnoreka [JOK
quccormanus.  XUMHUYECKHe https://m.edsoo.ru/00addec0
peaxIyy B pacTBOPax»

Oomas XapaKTePUCTHKA Butmmorexa LIOK

18 Fasoreros. Xunueckie https://m.edsoo.ru/00addfe2
CBOWCTBA Ha MpUMeEpe XJIopa
X10pOBOIOPOLI.

19 ConsHas KHCJIOTA, Bbubnuoreka [JOK
XMUMUYECKHE CBOMCTBA, https://m.edsoo.ru/00ade104
HOHy‘IeHI/Ie, HpI/IMeHeHI/Ie
IlIpakmuueckaa paboma Ne 2

oo | Mo Teme «ITomydenne consHON Bubmuoreka [IOK
KHCIIOTBI, H3yUCHUE eé https://m.edsoo.ru/00ade348
CBOMCTB»

BrruncieHust mo ypaBHEHHUSAM

21 XUMHUYECKHX pPEakUuil, ecinu bubnurorexa [IOK
OJMH W3 pEarcHToB laH B https://m.edso0.ru/00ade488
n30BITKE

22 Oo6mas XapaKTepUCTUKA Bubmuoreka [TOK
asteMenToB VIA-rpynms https://m.edsoo.ru/00ade64a
ANJIOTpOITHBIE MOIU(HKALIH

93 | CepHL. Haxoxnenue cepol u e€ bubnuorexa [IOK
COCIMHEHU# B TPHPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBojopo, CTPOCHHE, Bubmiorexa [[OK

24 (bmfl HCCKHC M XHMIACCKHC https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcusr CEpHI. Cepnas

o5 | KHciOTa, (usnueckne U Bubmmoreka [IOK
XUMHUUYECKHE CBONCTBA, https://m.edsoo.ru/00adea28
HpI/IMeHCHI/Ie
Xumuaeckue peakuum,

JIeKAIIIe B OCHOBE
MIPOMBITIITICHHOTO crocoba Butmiorexa [[OK

26 | moMyuYeHHUs! CEPHOU KUCIOTHI. https://m.edsoo.ru/00adec8a
XUMUIECKOe 3arps3HeHue — -

OKpy Karolen cpenbl
COCIMHEHUSIMU CEPBI

27 Brrancinenne maccoBoil oiau Bbubnuoreka [JOK
BBIXOJIa IPOJIYKTA PEAKIIUH https://m.edsoo.ru/00adec8a
O6mas XapaKTEePUCTUKA
aseMeHToB VA-Tpynmsl. A30T, Bubmorexa LIOK

28 | pacmpoctpanciue B NpHPOLE, https://m.edsoo.ru/00adeea6
¢u3ndeckne W XUMHUYCCKUE — :

CBOMCTBa
AMMuak, ero (QU3MYCCKUEC H Butmmorexa LOK

29 | xumirqeckue CBOHCTEA, https://m.edso0.ru/00adf004
MIOJTYYCHUE W TPUMCHECHUE
Ilpakmuueckaa paboma Ne 3

30 | T TeMe «ITomyuenue Bbu6bnuoreka [TOK

aMMHakKa, HU3y4YECHHE ero
CBOMCTB»

https://m.eds00.ru/00adf180
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A3oTHas KHUCJIIOTA, eé

bubnuotexa [IOK

31 (bmfl HCCKHE I XHMHHCCKHe https://m.edsoo.ru/00adf306
CBO¥iCTBa
Hcnonp30oBaHue HUTPATOB U
cojell aMMOHHMSI B KadecTBe

3p | MMHEpAIbHBIX yoOpeHHH. bubnnoreka [JOK
Xumuueckoe 3arps3HEHUE https://m.edsoo.ru/00adf518
OKpYXKarolen cpenbl
COCITMHCHUSIMH a30Ta
docdop. Oxcun hocopa (V)

33 | 1 dochopHas  KucIOTa, bubnnorexa [JOK
busnueckne W XUMHYCCKHE https://m.edsoo.ru/00adf68a
CBOICTBA, MOJyYCHHUE
HUcnones3oBanne dochatoB B
Ka4yecTBe MHUHEPAITBHBIX Butmorexa [IOK

34 yﬂo@eHH%’ Sarpasaerne https://m.edsoo.ru/00adfc20
IpupoagHOn Cpeabl
¢docharamu
VYraepon, pacupocTpaHeHHE B Butmiorexa [[OK

35 | mpupore, Cbmfl ecxye https://m.edsoo.ru/00adfd9c
XMMHYECKHE CBOWCTBA
Oxcusr yriaepona, ux
¢usndeckue W XUMHUYECKUE Butmiorexa [[OK

36 | cpoiictsa. Jroiorureckue https://m.edsoo.ru/00adfebe
mpoOJeMbl,  CBSI3aHHBIE  C
okcuzioM yriepoaa (1V)

.. bubnurorexa [IOK

37 | YronpHas KUCIIOTA U €€ COMHN https://m.eds00.ru/00ae006¢
Ilpakmuueckasn paboma Ne 4
10 TeMe "Ilomyuyenue Bubmorexa LIOK

38 | yrewucioro rasa. https://m.edsoo.ru/00ae027e
KauectBeHHast peakmms Ha
kapOoHaT-moH"

[lepBoHayYaNbHBIC MOHATUS 00 Butmmorexa LOK

39 | opraHMYECKHX BEIIECTBaX Kak https://m.eds00.ru/00ae054e
0 COEIMHEHHUSIX yIiiepoja — -

40 | KpemHwuii 1 ero COeTUHECHUS bubmmorexa HOK

P A https://m.eds00.ru/00ae080a
IlIpakmuueckana paboma Ne 5.
Pemenne Bubmmoreka [IOK

41 | SKCIEpUMEHTAIBHBIX 3324 10 https://m.eds00.ru/00ae0bf2
TEME «Baxneiimue — -
HEMCETaJIJIbI U UX COCANHCHUD)

Konmponvnaa paboma Ne3 Bubmorexa LIOK
42 | mo reme «Baneiiume https://m.edsoo.ru/00ae0el18
HEMETAJUTBL U NX COSTMHECHIUSD)
O6mas XapaKTEePUCTHKA
XIMHUYECKHX  JJIEMEHTOB -
MeTaJUIOB.  Meramndeckas Bummorexa LOK

43 | ez m MeTasreeiai https://m.edsoo.ru/00ae103e
KpUCTAJUIMIECKas  peméTka.
duznyeckue CBOICTBa
METAJJIOB
Xumuyeckue CBOMCTBa

44 | METAIOB. bubnurorexa [JOK
DIIEeKTPOXUMHUUECKHUH psin https://m.edsoo0.ru/00ae1156
HAIPSLKEHU U METAJIIOB
OOmme crocoObl MOTyYeHHUs

45 | MeTaIos. CruiaBsl. Bbubnuorexa [IOK

Brruucnaenus mo YpaBHCHUAM
XUMHYCCKHUX pCaKHHI}'I, CCJIn

https://m.edso0.ru/00ae1156
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OJIUH U3 PEareHTOB COIEPIKUT
IIpUMeCH

46 [Tonsarue 0 KOppO3HH Bubnuoreka [IOK
METaJIOB https://m.edso0.ru/00ae1278
Bbubnuoreka [JOK
47 | llenounsie MeTannt https://m.edsoo.ru/00ae14b2
48 Oxcuppl u TUJPOKCHU B Bbubmoreka [TOK
HATPHS ¥ KAJIUs https://m.edsoo.ru/00ae14b2
49 [IlenounozemMenbHBIE METAJIBI bubnuoreka [JOK
— KaJblIMil ¥ MarHuit https://m.edsoo.ru/00ae15e8
50 Baxwueiimme COEIUHEHUS Bbubnuorexa [JOK
KaJTBIIUS https://m.edsoo.ru/00ae15e8
51 O06001eHNE "
CHCTEMAaTH3aIsl 3HAHUH
52 JKécTkoCTh BOIBI M CIIOCOOBI bubnrotexa [IOK
e€ ycTpaHeHUs https://m.edsoo0.ru/00ae1886
go | Monmascean pobone 1 Buoresa 10K
N " A https://m.edsoo.ru/00aelae8
METO/Ibl €€ yCTPaHEHHUS
. Bbubnuoreka [JOK
>4 | Amowmruii https://m.edsoo.ru/00aelc64
55 AwmdotepHBIC CBOMCTBA bubnmorexa [JOK
OKCHJIa ¥ THIPOKCH 1A https://m.edsoo.ru/00aelc64
bubnrotexa [IOK
56 | Keneso https://m.edsoo.ru/00ae1d86
57 OKcHIbI, TUAPOKCUIIBI U COJIU bubnuorexa [JOK
xenesa (1) u sxenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001eHNEe 3¢
CHUCTEMAaTH3aLMs 3HAHUH
Ilpakmuueckan paboma Ne 7.
59 ElfgllieeHii{eHTanLHHx 3a1a4 1Mo bubmorexa LIOK
p . A https://m.edsoo.ru/00ae3de8
TeMe «BaxHeHmme MeTaibl
1 UX COCTMHEHUS
Brruucienust mo ypaBHEHUSAM
XVUMUYECKHX PEaKIWi, eclin
o | S e B LOK
Aep https://m.edsoo.ru/00ae1750
MIPUMECH. Beraucienus
MacCcoOBOU JIOJIN BBIXOJa
MIPOAYKTA PEaKIHH
61 O06o0meHne u
CHCTEMAaTH3AIMS 3HAHWHA
Konmponvnaa paboma Ne 4
62 | mo TEME «BaxHueimue
METAJUIBI ¥ UX COCIMHCHHSDY
gy | Homecma v o Bunerora LOK
A https://m.eds00.ru/00ae3f50
YeI0BeKa
64 Xumuaeckoe 3arps3HEeHNe Bubmuoreka [IOK
OKPY’Karomel cpeipl https://m.edsoo.ru/00ae4270
65 Ponmp xummm B pemeHun Bubnmoreka IIOK
9KOJIOTHYECKHX MPOOIeM https://m.edsoo.ru/00ae4270
o | oompeme, sbtueme B LOK
1 https://m.edsoo.ru/00ae0d0Oa
xumuu 9 Kinacca
67 Hmozosasn KOHmMpPONbHas bubnmoreka [JOK
padoma https://m.edsoo.ru/00adb33c
68 | AHamu3 KOHTPOJIbHOH bubnuoreka [TOK

24


https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

paboThL. PaGora Haj https://m.edsoo.ru/00ad9cb2
OINUOKAMU

YACOB 110 ITPOT'PAMME

OBHIEE KOJIMYECTBO 68 4 7

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

* 4 8 KjIacca:

1) TIporpamma kypca xumuu st 8-11 kiaccoB obmeoOpa3oBaTenbHbIx yupexaennii Kysnemnosa H.E.,

Turoa .M., XKerun A.1O.; nox pen. H.E. Ky3nenosoii. — M.: Benrana — I'pad, 2010, 128 c.

2) Vwueonuk: Kysueroa H.E., Tutosa .M., T'apa H.H., Kerun A.}O. Xumust 8 xinacc: YueOHUK AJis

y4amuxcs oomeoodpasoBatenbHbIX yupexaenuii / [lox pen. H. E. Ky3uenosoii. — 3-¢ u3z., mepepad.
— M.: Benrana-I'pad, 2017 r.

3) Kysuemoa H.E., JleBkun A.H. 3agauynuk 1Mo XUMHH JUIs ydamuxcs 8  Kiacca

1)

2)

3)

1)

2)

3)

4)

obmeoOpa3oBaTenbHBIX yupexkaenuii. — M.: Beatana—I'pad, 2007. 128 c.

" 9 9 Kjaacca:
[Iporpamma kypca xumuu st 8-11 ximaccoB obmieoOpazoBaTenbHbIX yupexaenuid Kysnenosa H.E.,
Turtosa U. M., Kerun A.IO. ; nox pen. H.E. Ky3nemnonoii. — M.: Bearana — I'pad, 2010, 128 c.
VYueonuk: Ky3nenosa H.E., Tutosa .M., I'apa H.H., Xerun A.IO. Xumusa 9 knacc: YueOHUK AJis
yuamuxcs o0mieodpasoBarenbHbIx yupexaenuit / mon pea. H.E. Kysnenosoit. — 3¢ u3n., nepepad. —
M.: Benrana-I'pad, 2018 r.
Ky3snenoBa H.E., Jlekmun A.H. 3agaunuk 0o xXuMmMuM I8 ydammxes 9 kiacca
obmreoOpa3zoBarenbHbIX yupexaeHuil. — M.: Bentana—I'pad, 2007. 128 c.

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYueonuk: Ky3nenosa H.E., Tutosa .M., I'apa H.H., XKerun A.}O. Xumus 8 knmacc: YueOHUK 1Jis
y4anmxcs oomeoopasoBarenbHbIx yupexaeHuit / Ilon pen. H. E. Ky3nenooii. — 3-e u3j., mepepad. —
M.: Benrana-I'pad, 2017 r.

VYueonuk: Ky3nenosa H.E., Tutosa .M., I'apa H.H., XKerun A.}O. Xumus 9 knacc: YueOHUK 1Jis
yqamuxcsi o0meoopazoBarenbHbIXx yupexaenuit / nmoa pen. H.E. Ky3nenosoit. — 3¢ u3z., nepepad. —
M.: Benrana-I'pad, 2018 r.

Ky3nenosa H.E., Jleekun A.H. 3apmaunuk 100 XUMHH g ydamuxcsa 8  Kiacca
00meoOpa3zoBaTenbHBIX yupexaennii. — M.: Benrana—I'pad, 2007. 128 c.

Ky3snenosa H.E., Jleskmun A.H. 3agaynuk 1o XuMuUM 08 ydammxes 9  kiacca
obmeoOpa3zoBaTenbHBIX yupexkaeHuii. — M.: Beatana—I'pad, 2007. 128 c.

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1) Bacunbesa I1.J]., Ky3ueroBa H.E. O0yuenue xumuu. MojaepHu3anus o0iero oopa3oBanus. -

CII6.: Kapo, 2003.

2) Kopomenko A.C. Xumus. EI'D: mar 3a marom. 8-9 ki. Tematuueckue tectoBbie 3amanus/A.C.

Kopomenko, A.B. SAmykosa. — M.: Ipoda, 2011. 172 c.

3) Kysuenosa H.E., IllaranoB M.A. O0yueHrne XMMUH Ha OCHOBE MEXIIPEAMETHON HHTETPAIlHH:

yuebHoe nmocobue 8-9 k1. — M.: Benrana-I'pad, 2004.

4) Copoxun B. B., 3notauko 3. I'. Tectsl mo xumuu. — M.: [Ipocserienue, 1997.
5) TuroBa W.M. Mansliii TpeHaXXep TEXHOJOTHH OpraHU3alMd aJalTHBHO-Pa3BUBAIOIINX

JMAJIOTOB: KOMIUIEKT JMJAAKTHUYECKHX MaTepuaioB s 8-11 kimaccoB oOmieoOpa3oBaTeIbHOMN
mkoel. — M.: Benrtana-I'pad, 2001.

6) IlartamoB M. A. Ypoku xumuu: 8 Kiacc: MeToaudeckoe mocooue. — M.: Benrana-I'pad, 2007. — 144

C.
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7) IlatanoB M. A. Ypoku xumuu: 9 kiacc: Metogauueckoe mocooue. — M.: Benrana-I'pad, 2007. — 144
C.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCbI CETU UHTEPHET

1) http://www.chemnet.ru I'azera « Xumus» U cailT It yauTens «51 uay Ha yPOK XUMEID»

2) http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmeTHast KOJIEKIUS « XUMHESD

3) http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE SKCIEPUMEHTBI: XUMHUSI.
Kosutekiust Poccuiickoro 001eo0pa3oBaTe/ibHOrO moprajia

4) http://www.alhimik.ru Bcepoccuiickast oJMMIIHAaaa NIKOJIbHHUKOB MO0 XUMUU

5) http://chem.rusolymp.ru Opranuueckast XMMHUsi: SIEKTPOHHBINA YICOHHUK JUTSI CPETHEH HITKOJIBI

6) http://www.chemistry.ru JIMCcTaHIIMOHHAsT OJIMMIIKAZa 110 XHMHH: TEJICKOMMYHHUKAIIHOHHBIH
00pa3oBaTeNbHbBIH MPOCKT

7) http://www.edu.yar.ru/russian/projects/predmets/chemistry JINCTaHIIMOHHBIE  DBPUCTHYECKHE
OJIMMITHA[TBI 10 XUMUHN

8) http://www.eidos.ru/olymp/chemistry 3anumaTenbHas XuMust

9) http://www.104.webstolica.ru Knaccudukarms XuMHUECKUX PEaKIUit

10) http://classchem.narod.ru KouTpen — Xumus ist BceX: yueOHO-UHPOPMAIIHOHHBIH CalT

11) http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOJIOTHYECKOE COOOIIECTBO

12) http://www.nanometer.ru OHJIaiiH-CIIPABOYHUK XUMHUYECKUX JIEMCHTOB

13) http://webelements.narod.ru TlomyssipHas GuOIHOTEKA XUMHUECKUX DJIEMEHTOB

14) http://n-t.ru/ri/ps Caiitr Alhimikov.net: yaeOHbIE U CIIPaBOYHBIE MATEPHAJIBI 10 X UMUHU

15) http://www.alhimikov.net Caiit Chemworld.Narod.Ru - Mup xumun

16) http://chemworld.narod.ru Caiit «BupryanbHast XUMHUYECKast [ITKOJIA»

17) http://maratakm.narod.ru Caiit «Mup XUMHU»

18) http://chemistry.narod.ru XuMuK.py: caiiT 0 xumuu

19) http://www.chem.asu.ru/abitur DnekTponHas OMOIHOTEKA IO XUMUHU M TEXHUKE

20) http://rushim.ru/books/books.htm DnexkrponHast 6HOIHOTEKA YIEOHBIX MATEPHATIOB M0 XUMHH
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