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HOACHUTEJBHASA 3AIINCKA

[Iporpamma TO XWMHM Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdoueil MnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUs Y4€OHOTO MpeiMeTa « XUMHUS
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIEpKaHMUE,
IpeaycCMaTpuBaeT paclpeiesieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I1O
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHYEMYIO
MOCJEAOBATENbHOCTh W3YYEHHS] XHUMHU C YYETOM MEKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuxcs, OMNpPEAeNseT BO3MOXKHOCTU TMpeaMera s
peanu3aiuu TpeOOBaHMIM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a Takke TpeOOBaHUH K
pesynbTaTam 00y4eHHUs XUMUU Ha YPOBHE I€JIeH M3YUYeHUs MPeMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIHOM JEATEIbHOCTH OOyYarolmerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWEe XWMHH CIIYKUT OCHOBOM Juisi (POPMHUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MnpeACcTaBiICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IpaBOOXPAHECHHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I1Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4eOHOW JIeSITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEHU(PUKOM HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepKaHus MpOrpaMMbl MO XMMHUU C(OPMHUpPOBaAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
HNOHATUI O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl IO MPUHIIHILY
ITOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona . 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernyeckne 3HAHMS PpPacCMAaTPUBAIOTCS HAa OCHOBE JMIMPHYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K JPYyroMy, BBIIONHSS (QYHKUMA OOBACHEHHS M MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOrO MPUMEHEHUS U MOJyYEHHUS
W3Y4YaeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NpPHUPOIbI, LEHHOCTHOTO OTHOLIEHHWS K HAay4YHOMY 3HAaHHIO U
METO/JaM TO3HAaHUs B Hayke. M3yueHuWe XUMUU MPOUCXOJUT C MPHUBICYECHUEM
3HaHUW M3 paHee H3YyUEHHBIX Y4EeOHBIX MpeaMeToB: «OKpyKalooluil Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy wW3yyeHMH XUMHM MPOUCXOAUT (OPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XHUMHUYECKHUX
3HaHUW — BaXKHEUIINX (AKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKHUX MOTOKECHHM,
JIOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH H3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBHJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YCHHE MPUOOPENTU TaAKUE 1IN, KaK:

— (GOpMHUPOBAHHE HWHTEIUJIEKTyaJIbHO pPa3BUTOM JIMYHOCTH, T'OTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHUIO PEIICHUH,
CHOCOOHOH a1anTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM XKU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEeHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM JEATE€IbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCiIoBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHYarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
I'PaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATH W OICHUBATH SIBIICHUS
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS W OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHM, TPUMEHSTh UX TpPU pEHIeHHMH NpoOJieM B MOBCEIHEBHON JKU3HU U
TPYZIOBOM JIE€SITEIIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHSI OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOoGUis U HAMpPaBICHHOCTH NajlbHEHIIEro
oOyueHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3yUYEHUST XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YENOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BewmecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTtHocuTeNBbHAs MOJIEKYJIsIpHAas Macca. MaccoBas J0Js1 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XMMHAYECKAsl pEaKUs U €€ NMPU3HAKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Kinaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHMUYECKOM MOCYOM, MpaBWiIaMu paboOThl B J1aOOpaTopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKHX (TOpPEHHME CBEYM, NMPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMoieiicTBHE Kene3a ¢ pactBopoM cosn meau (1),
U3y4YEeHHE CIOCOOOB pa3esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEICHMSI  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jneMeHT U mpocroe
BelecTBo. Haxoknenue kucimopona B Hpupoe, (U3MUYECKUE M XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrnocoOsl



MOJIyYeHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- U DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemectBO. Haxoxxaenue Bogopoaa B
npupoae, GU3NYECKUEe ¢ XHUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHus. KucnoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHCHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputesb.  PacTBOpHI.
HacebilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B paCTBOPE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopot Bojbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanuys
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM{(pOTEpHBIE) U
HecosneoOpasyromme. Homenknatypa oxcujoB. dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHWil. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyudeHue cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECICHHUE COEPKaHUs KUCIOpOoAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS U
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJECHCTBUE BOABI C METAILUIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
uzyuyeHue B3aumopeictBua okcupga menu (1) ¢ pactBopoMm cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpaU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTUM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 33/lad Mo TeMme «BakHeillne Kiacchl HEOPraHUYECKUX
COCTMHEHUI.

IHepuoauueckui 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KiIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonmepuonHas U JJIMHHONEpPUOAHAS  (POPMBI
[Tepronnueckoii cucrembl xumuueckux 3nnemeHtoB . . Menneneesa. Ilepuoas
u rpynmbl. OU3nyecKUil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnbl. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyMnraM U nepuoaam.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckass CcBsa3b. KoBajieHTHass (MOJIIpHAsT ¥ HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnbnie ceasu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YUYEHUM XUMHUM B 8 KJacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX PEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4dHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCHEPUMEHT, MOJECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BELIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUs U HUX
COCMHCHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOSHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3TuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTEMEHEeW OKMCIICHUS XMMHUYECKHX AJIEMEHTOB, TI0 00OpPaTUMOCTH, IO
Y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUEC
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHsTe 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKkIuu. CocraBiienue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XxuMHu4eckoil csizu. CteneHs Auccouuanuu. CUIIbHbBIE U CIa0ble SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoiCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEakIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEed U COJIer
(BO3BMOKHO  HCHOJIb30BAHME BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKIui Ha HOHBI, pEIICHUE
AKCHEPUMEHTAIbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OOmast xapaktepuctuka TajoreHoB. OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C MeETalaMd, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIMEe XJIOpPUIbl U UX
HaXOXJCHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYECKHe CBOMCTBA. OKCHUIBI Cepbl KaK MPEIACTABUTEIIM KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIINUICHHOTO CIOCO0a MOJYYeHHUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHor KUcIOThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs PEAKLIMs Ha



cynabdar-uoH. HaxoxneHue cepbl M €€ COCOUHEHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dusznyeckrue u XMMHUYECKHUE CBOMCTBA, MoMyueHue U npuMenenue. Conu aMMOHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (PU3HUYEeCKUE U XMUMHYECKUE
CBOMicTBa (0OIlIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, NOYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3n4IecKue U XUMHUIECKHUE CBOMCTRA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTENEHW  OKHUCIECHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(puUKalMM, pPACIpPOCTpaHEHWE B MPUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBorictBa. Ancopbuusi. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPHUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThI WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEILIECTBAX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHYECKHE CBOMCTBA, IMOJIy4YE€HUE U
npuMmeHenue. CoenuHeHHs KpeMHuUs B mnpupoze. OOmue mnpencTtaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHeWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. [IpobneMbl 6e30macHOro MCHoIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHHMS], OIBITHL, OTPAKAIOIIHNE (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl Hu €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAONIOICHUE TIpoliecca OOYTiIMBaHus caxapa Ioj JACHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, IPOBEAECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
UMOH U HaOJIo[eHHE MpHU3HaKa €€ MpPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMicTBaMM a3oTa, (ochopa W HMX CcOoeOUHEHU (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yA0OpEHUH, MOIyUYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYCHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEAKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHre NPHU3HAKOB
UX IIPOTEKaHHUs, B3aMMOJIECUCTBUE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4CHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKUCIIOIO rasa, MpOBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYEHHE IIPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIJICHHE C
NPOAYKIMEN CUJIMKATHOM IPOMBIIIJIEHHOCTH, PEUICHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS.

MeTtasiibl U X COCAUHEHUS

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u ctpoeHus: aToMoB. CTpoeHHE MeTaUIOB. MeTtamnueckast CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
criocoObl mosydeHuss MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHne WIeIOoYHBIX METALUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid W KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoje. PU3NUEeCKUEe U XUMUUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilue coequHEHHUs Kalblus (OKCHUJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ10)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxaeHWe B mnpupoae. dDusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroma, HaxOXJIcHUE B mnpupoaec. DuU3nMyecKue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI M conn xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJbTAaTOB KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KJIbIHS, aJIOMHHUS, [UHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabmrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3aJ71a4d M0 Teme « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAKOLIAS cpeaa

Bemectsa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAroUEeH cpeanl (MpeaeibHasl T0MyCTUMast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnuwle céasu



Peanuzamnus MeXnpeaMeTHBIX CBsI3€d MpH WM3y4eHHMH XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITKJIA.

OO01mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIN (pakT, rumores3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIU],
U30TOMbI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €IUHULIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIAaEMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPAMMbI OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYeHHUs XUMHUU B €IUHCTBE Y4eOHOU U
BOCHIUTATEJILHOMN JAEATEIBHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COILMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMAIIA3AIIN 00yJarOIIIHXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoTHYECKOro BOCIIMTAHMS

[IEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, TOHMMAaHWs 3HAYEHUS XUMHYECKOWM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2)rpaaaHCKOro BOCIIMTAHUA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM W APYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecC€ OTOM y4eOHOM NESITeNbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TIOBEJECHUE W TIOCTYNIKM CBOMX TOBApHUIIEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MOCTYIIKOB;

3)LEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHUSI O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH U COCTABJISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX 4YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YHUTATEIbCKON KYJBTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYPON, MOCTYMHBIMA TEXHUYECKHUMH CpEJACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPeC K OOYyYECHHMIO M TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHA OOy4YeHUs B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KypEeHHS),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpallleHud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEajbHOMN KU3HU;

5)Tpy0BOro BOCIIMTAHMSI:

MHTEpEC K MPaKTHUYECKOMY M3yUEHHUIO TIpodeccuil 1 Tpyaa pa3audHoro poja,
YBOKECHHUE K TPYyIAy M pe3yjibTaTaM TPYJOBOH IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIeITHON Mpo(ecCHoHaTBLHON NEeSITSILHOCTH W Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATILHOM Cpejie;

6)3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3emJle, OCHOBE €€ CYIeCTBOBaHUS, IOHUMAHUE IIEHHOCTU 3I0POBOTO H
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOICHUS
npaBuWJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOXKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJIy4aeMbIe MPU WU3YYCHUH XUMUHU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH NPUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanmpeaMETHBIX PpE3yJIbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PECHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAy4YHOW KapTHUHE MHPA, U YHUBEpCaJbHbIC YUeOHBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0OECIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATh UX XapaKTEPHbIC
MPU3HAKKW, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOWPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKALIMU XUMHYECKUX BEIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpPOIECcCe TMO3HAHUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia W YpaBHCHHUE
XUMHYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJICTBEHHBIC CBSI3M W
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI [Jii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKICHUI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMU M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

YMEHHE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEPk AHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33a4 OMpeneIEHHOro THIIAa, MPUOOPETEHHUE OTbITa B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO UCIIOJIb30BAHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOUpATh ONTUMANEHYIO (hOpMY MpeAcTaBleHUsT HHPOPMAIHU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMMmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B TIpolecce y4yeOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsS 3aJlaBaTh BOMPOCHI (B XoJie auanora W (WiU) JIUCKYCCHM) IIO
CyllecTBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIIIOJHEHUS NPEJI0KEHHON 3a/1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pE3yJbTaThbl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHuss, 0OMEH MHEHMSIMH, «MO3TOBBI€ IITYPMbI», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAaHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHCHUM 33JaHUM C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX pE3yJbTAaTOB [0 OCBOCHHIO 005S3aTEIbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, crnenupuIecKkue I TpeAMETHOW obmactn «XuMHS», BUIBI
NEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HAHMS, €ro  HWHTEPHpPETaLNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.

K xonIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUsl, PEaKIuu
oOMeHa, 9K30- U SHAOTEPMUUYECKUE PEAKIIUU, TEIIOBOU 3P(PEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, PaanycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHASI U HEMOJISIpHAs KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCINOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY Ui COCTaBJICHHUS (HOpMYI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHApPHBIX COCIMHEHMSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B llepuoguyeckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuognyeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OonbllIe TEPUOAbl, COOTHOCUTH O003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummueckux saemeHtoB [J[. .
MenzaeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEIEIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, M0 TETUIOBOMY (D (eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TOJTBEPXKIasi OMUCAHUE MMPUMEPaMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIEeMEHTa 10 (dopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiIacCu(UKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIi, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICJECHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOoM U
7abopaToOpHbIM  000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpaIlleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOIYYECHUI0O W COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAacCOBOW J0JIEM PACTBOPEHHOIO BENIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaenH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydeHus B 9 kjiacce npeaMeTHbIe pe3ysibTaThl HA 0230BOM yPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas pPeaKlsi, XUMUYECKasi CBSA3b, TEIIOBOU 3PQeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peaKkUuu, MPEeAeiabHO JOIyCTHMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB ¥ YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

OTPENIEIIATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpEeNEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHYECKOU
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATITMYECKON
PELUIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepU30BaATh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
pa3inyuath TMOHSTHS «rJaBHas mnoiarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMHH C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBYy Yy4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIECTB, MOJTBEPXKIAs OMNUCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
1IEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIUN HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3HM MEXK/y BEIICCTBAMHU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIEeMEeHTa 1o (dopmyre
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7abopaTOpHBIM  00OpYy/JOBaHMEM, a TaKXe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSAMH 110 BBIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIONYYEHUI0O W COOMpaHHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAIONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3allii0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoaunyecTBo yacoB
Ne HaumeHnoBaHue pa3iesioB u DJIeKTpOHHbIE (HH(POBbHIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchl
padoThbI padoThbI
Paznen 1.IlepBoHavaibHble XUMHYECKHE OHSTHS
XuMHS — BaxkHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 5 bubnnorexa [{OK
' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BelecTBa u XuMH4eckue bubmuoreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pazjnen 2.BaxHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellECTB
Boznyx. Kucnopon. Ilonstue bubmuoreka [IOK
2.1 6
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstre o kucimorax 8 1 bubmmnoreka HOK
' U COIIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [JOK
' OCHOBaHMSAX https://m.edsoo.ru/7f41837c
OCHOBHBIC KIIACCHI bu6nunorexa LIOK
24 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Htoro mo pazueny 30

Paznen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckas cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHne aToMoB.

Xumunueckas cBsi3b. OKHCIAUTENbHO-BOCCTAHOBUTEIbHbIE Pe€aKIuu




[Tepuonuueckuii 3aKOH U
Ilepnonnueckas cucrema

3.1
XHMHUYECKUX dieMeHToB /1. U.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBA3b.

3.2 OKHCIIUTENTBEHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubnmmoreka [IOK
https://m.edsoo0.ru/7f41837c

bubnuoreka [IOK
https://m.edso0.ru/7f41837c

bubnuoreka [IOK
https://m.edso0.ru/7f41837c




9 KVIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchbl
Pa3nes 1.BemecTBo U XuMH4yecKne peakiun
11 [ToBTOpeHwue u yriayOneHue 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2.HemeTanibl M X COeAMHEHUS
51 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubnmorera LHOK
' PyIHsL. &P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mast XxapaKTepPUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 Bubmmorexa [IOK
' PYEHL. ’ P https://m.eds00.ru/7f41a636
COCIIMHEHUS
OO011ast XapaKTEepUCTHKA XUMHUECKUX
2.4 aneMeHToB |VA-Tpynmnsl. Yriepon u 8 1 2 bromorexa LIOK
' . py ’ post https://m.edsoo.ru/7f41a636
KPEMHHI U X COCANHEHUS
HWroro no pazneny 25




Pa3zgen 3.MeTa/lJIBI M UX COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmme cBoHCTB MeTAIIOR 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxueline Metayuibl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pasznen 4.Xumus u okpy:xaomas cpeaa
4.1 B bl B )KU3HHU YEJIOBEKA 3 bubmorexa LOK
' CHIeCTBa W MaTepualt . https://m.edso0.ru/7f41a636
Hroro no pasneny 3
p 3 bubnunoreka LIOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi odOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsbl
1 [Ipenmer xumuu. Ponap XuMuu B )KU3HU 1 bu6mmorexa [IOK
yeJjoBeka. Tea U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOIaX MO3HAHUS B XUMUU 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
paboThl B 1a00paToOpun U NPUEMBI
3 oOpaleHns ¢ J1abopaTopHbIM 1 1 1 Bubmiorexa ITOK
P paTop https://m.edsoo.ru/ff0d23dc
obopymoBanuem» / CtapToBas
JUarHOCTHKA
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruueckas paGora Ne 2
5 «Paznenenue cmeceilt (Ha mpumepe 1 1 bubmorexa LOK
a . PHMEP https://m.edsoo.ru/ff0d28c8
OYHCTKHU MOBAaPEHHOM COJIN)»
bubmuorexa [JOK
6 A 1
TOMBLT MOTIGRYIBE https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIOXKHBIC BEIIECTBA 1 bubmmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubnmoreka [JOK




https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK
1 X .B
0 mmiieckas popmya. Bazentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHUYECKOT0 bu6mmorexa [IOK
3JIEMEHTA B COCIUHEHHNU https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiectBa. MoJib. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SBIICHUS. bubnuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs NPOTEKAHUS bubnnoreka [HOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MaCcChl BEIIECTB. bubnunorexa [JOK
XHAMHYECKUE YPAaBHEHUS https://m.edso0o.ru/ff0d3b88
Brruncnenus Konm4yecTBa, Macchl
17 BEIIECTBA 110 YPaBHEHUSM XUMUYECKUX bubmmorexa [OK
n . P https://m.edso00.ru/ff0d5708
peakuui
Knaccudukanmsi XuMrUuecKkux peakimia
18 (coenuHeHus, pa3ioKeHUs bubmmorexa [OK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHuKIoneauct. O000mEeHne 1 bubmmorexa LOK
' . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrponsHast padora Nel mo reme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. Cocras bubnuoreka [IOK




Bo3ayxa. Kucrnopong — snement u
npocroe BeuecTBo. O30H

dusnueckre 1 XUMUYECKHUE CBOMCTBA

https://m.edsoo.ru/ff0d448e

bubmuoreka [JOK

22
KHCII0pOAA (PeaKiiH OKHCIICH, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoObI moryueHus KHCIOpOaa B
23 1a0b0opaTopUH U IPOMBIIIIICHHOCTH bubmmorexa LOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHUU, IK30- U https://m.edsoo0.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TormmuBo (HedTh, Yroiabh U METaH).
25 3ar HSHGI—EHeql:OS g a, CII0COOBI iro bubmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «ITony4yenne u coOupaHue KHCIOpoaa bubmorexa LIOK
y . P poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonxopon — aneMeHT u mpocToe bubnnorexka [JOK
BelecTso. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4ddo
08 dusnyeckre 1 XMMUIECKHE CBOMCTBA bubnmoreka [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 I1
OIIITHE © IHEIOTAX 1 COBIX https://m.eds00.ru/ff0d50d2
30 Crioco0bI TToTy4eHus1 BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
31 [TpakTuyeckas padora Ne 4 o Teme bubnuoreka [IOK

«ITonydyenne u coOupanue BOAOPOA,

https://m.edsoo.ru/ff0d4f42




HU3YYCHUE €TO CBOMCTBY

ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WIIN 00BEMY
Brruucienust 00bEMOB razoB 1o
34 ABHEHMIO PEAKIIMH HA OCHOBE 3aKOHA bubmmorexa [JOK
P N peaict . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [Tonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HIGI:HaCI)I peHHLIIe) aCTBOPBHI MH;CCOBaSI bubmmorexa [TOK
m PACTBOPEL. https://m.eds00.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpoB C bubnuoreka [IOK
ONpeAeIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PAacCTBOPEHHOTO BEIIECTBA»
39 KonrtponbHas pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIacCupUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubmuorexa [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue u XuMHYECKHUE CBOMCTBA bubnunoreka [HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI;) OJI q)eHI/Iﬂ XI/IMI/IqZ(I?KHe bubmorexa HOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI
48 ['eneTnyeckas CBsI3b MEXKIYy KilaccaMmu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O00011eH1E U CHCTEMATH3AIIUS 3HAHUI
m 8 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHEIC KJIACCHI HECOPTaHUICCKUX bubmiorexa LOK
on P https://m.edsoo.ru/00ad9ela
COEIMHEHHI
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XUMHYECKHX 3JIeMEHTOB. [loHsTHE O bubmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmorexa [IOK
52 [Teproandeckasi cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemeHToB /I. 1. Menneneesa
53 [Tepuoapl, TpynIIbI, MOATPYTIIIBI bubmuorexa [JOK




https://m.edsoo.ru/00ada52c

Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

o4
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
. bubnmoreka [JOK
55 aToMoB 3JieMeHTOB [leprnoandeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHUIECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnnorexa [HJOK
MenneneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
rpaxaaHuH
PesepubIiil ypok. O6001eHIE 1
58 CI/ICTEMaTI/I?;ZpI/IS[ 3HaHH;III / bubmmorexa [JOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KontponbHas pabota Ne4 o reme
59 «Ctpoenne aroma. XUMHAYECKas CBS3b) bubmmorexa [JOK
P y ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 nu
OFHA XIMHHCCRAT CBASE https://m.edsoo.ru/00adac34
62 KoBaneHTHast nosnsipHasi XUMHUYECKast bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENOsIpHAs XUMHUYECKas bubnmoreka [JOK

CBs3b

https://m.edsoo.ru/00adaab8




bu6mmoreka [IOK

64 CTeneH okucneHHS 1 https://m.edsoo.ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
bu6mmoreka [IOK
66 OKHCIIMTEIIN U BOCCTAHOBUTEIIH 1 httos://m.e dsogru 100adb076
O00011IeHIE U CUCTEMATU3AIUS
67 3HaHu# 1o TeMe «CTpoeHue aToma. 1 bubmmorexa [JOK
HMICCKas CBA3bn https://m.edsoo.ru/00ad9ch2
68 O06o0011eHNe U cucTeMaTU3alus 1 bubnnorexa [HOK
3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
[Iepnoanueckuit 3aKoH.

1 [Iepnoanueckas cucrema 1 bubnnorexa [HJOK
XUMUYECKHX d3J1eMeHTOoB []. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKUX HJIEMEHTOB 1 bubmorexa LHOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccugukanus 1 HoMeHKIaTypa 1 bubnuoreka [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl xumMuueckoil CBSI3M U THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponshnas padora Nel no Teme

5 «IToBTOpenue u yriayoieHrue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»

6 Knaccudukanmst xumuaeckux 1 bubmuorexa [JOK
pEAKIHI MO pa3INYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsTHE O CKOPOCTH XUMUYECKOMN

7 eakiuu. [ToHsITHE O TOMOT€HHEIX U 1 bubnnorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTe 0 XUMHUYECKOM PaBHOBECHUHU.

bu6mmoreka [IOK
8 @DakTOpHI, BIUAIONINE HA CKOPOCTh 1

XUMHUYECKOH PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHUYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 nccouuanuu. CUnbHbIE U ci1adble Bubmaorexa ITOK
A HHATIH https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
11 HNoHHbIe ypaBHEHUS PEAKIIUN Bubmorexa ITOK
yp peaKtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHUH B CBETE IIPEACTABIECHUN Bubmorexa ITOK
pvn https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
13 [IPECTABIEHUNA 00 Bubmorexa ITOK
ped " https://m.edsoo.ru/00add8b2
AIIEKTPOJIATUICCKON JTUCCOITHAITTT
14 ITonsiTHE O THAPOIU3E COJIEH bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIs bubmmorexa [IOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienne dKCIeEpUMeEHTAILHBIX bubmmorexa LOK
P https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padota Ne2 o teme
17 «DIEKTPOIIUTAYECKAS TUCCOIHAITHS Eubmorexa IIOK
p a1 HHATH https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO011ast XapaKTEPUCTUKA TAIOTEHOB.
18 XI/II:/III/I‘IGCKI?/Ie CBF(;fICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossiHast KMCIIOTa, bubnuorexa [IOK




XMMHYECKHE CBOMCTBA, ITOJIy4ECHHE,
IIPUMEHEHHUE

[TpakTuueckas padota Ne 2 o Teme

https://m.edsoo.ru/00ade104

bubmuoreka [JOK

20 «ITomyyeHue COITHON KUCIOTEI,
d . . https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOUCTB»
Brruncnenus o ypaBHEHUSIM
21 XUMUYECKUX PEaKIUd, €CIIH OJIUH U3 bubmorexa LHOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnunoreka [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepbl 1 €€ coeIMHEHUI bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
buznyecKkrue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢duznyecKkue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPY’KaIoIIeH cpe/ibl COeAUHEHUSIMU
cepbl
97 Brruncienne MaccoBO JOIX BEIXOJA bubmuoreka [JOK
NPOIYKTa peakluu https://m.edsoo.ru/00adec8a
28 OO01mast xapakTepuCcTHKa SJIEMEHTOB bubnmoreka [JOK




VA-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupoze, GU3NIecKue u
XMMHYECKHUE CBOMCTBA

AMMUak, ero ¢puznueckKue u

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

bu6mmoreka [IOK

29 XAMHUYECKHE CBOVMCTBA, MONyYEHHUE U
Y https://m.eds00.ru/00adf004
pUMEHEHHE
[IpakTrueckas padora Ne 3 o reme
30 «[lonyueHne amMmMHaKa, U3y4eHHE ero bubmorexa LHOK
. Y > H5Y https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KuCI0Ta, € PU3NIeCKue U bubnunoreka [JOK
XUMUYECKHE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
32 oOpeHui. XuMHU4ecKkoe bubmorexa [JOK
YAODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Oxeun dhocdopa (V) u
33 @ocgo pHa$1 KI/ICJ'I((£)Ta (bQ)I/l:m(qe)CKHe " bubmorexa HOK
P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B
34 KaueCcTBE MHUHEPAIbHBIX YI0OPEHUH. bubnmnoreka [JOK
3arpsi3HEeHUE TPUPOAHON CPEAbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHuE B
35 npu E))z[e gmﬂzecéle 1 XUMUYECKHUE bubmorexa [JOK
PEPOJE, https://m.eds00.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yraepoja, ux Gpu3ndeckue u bubnnoreka [HOK

XUMHUYECKUE CBOVCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBsI3aHHBIC C OKcHIOM yriepoaa (1V)

37 YronpHas KUCIOTa U €€ CoNn bubmorexa HOK
https://m.edso00.ru/00ae006¢c
[TpaxTuueckas padota Ne 4 o Teme

38 "I[Tomy4yeHue yriieKucioro rasa. bubnunoreka [HOK
KadectBenHnas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHbIe MOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoa
40 KpemHuuii u ero coemuHeHus bubnmorexa LOK
https://m.edso0o.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuoteka [JOK
«Baxuenne HeMeTaubl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS
KonTponsHnas pabora Ne3 no teme

42 «Baxnele HeMeTaubl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COETMHEHUS
OO0mias XxapakTepruCcTUKa XUMHIECKUX
AJIEMEHTOB — METAJIIOB.

43 Mertannuueckas CBsI3b U bu6mmorexa [IOK
MeTaJllInYeCcKas KpUCTaUINYeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB
XHUMHYECKUE CBOMCTBA METAJUIOB.

. bu6mmoreka [IOK

44 DIEKTPOXUMUYCCKUN P

HaIpsHKEHUH METAILIIOB

https://m.edso0.ru/00ael1156




OO6mue crnocoObI MOTyYeHUs
MeTaymioB. CruiaBel. BerauciieHus mo

45 aBHEHUSIM XUMUYCCKUX PeaKIuil bubmorexa [IOK
P PEaKHi, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
npuMecHu
46 IloHsiTHE O KOPPO3UU METAIIOB bubmorexa LOK
pp https://m.edsoo.ru/00ael1278
bu6mmorexa [IOK
47
Ilenounpie MeTab! https://m.edsoo.ru/00ael4b?2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJms https://m.edsoo.ru/00ael4b?2
49 [IenoyHo3eMEIbHBIE METAIIBI — bubmuoreka [JOK
KaJIBIIUM U MarHui https://m.edsoo.ru/00ae15e8
50 Baxkneiimme coemUHEHNS KaJIbIIUI bubmmorexa [IOK
A H https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAHUN
59 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmorexa [IOK
YCTpaHEHUS https://m.edso0.ru/00ae1886
[IpaxkTuueckas padora Ne 6 o reme
53 "YKEcTKOoCTh BOABI M METOBI €8 bubnnorexa [IOK
| A A https://m.edsoo.ru/00aelae8
YCTpaHCHUS
bubmuorexa [JOK
54 A i
JTOMUHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [IOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
56 Kerneso bubnmoreka [JOK

https://m.edsoo.ru/00aeld86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIC3a

bu6mmoreka [IOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATU3ALMS
3SHAHHUHN
[IpakTuueckas padora Ne 7. Pemenue
59 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmoreka [JOK
«Baxueiinie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHU
Brraucnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIH OJIUH U3
60 peareHToB /1aH B H30bITKE WIH bubnnorexa [HOK
COJICPKUT IPUMECH. BprunciieHns https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MPOTyKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3 AL
3HAHUH
KonTponbnas padota Ne4 mo teme
62 «BaxkHelie MeTaJlIbl U UX
COCTMHCHUS
63 BemecrtBa u maTepuainsl B bu6mmorexa [IOK
MMOBCEAHEBHOM KM3HU YEI0BEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKPYIKaOIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubnuorexa [IOK
9KOJIOTUYECKHX TTPOOIIeM https://m.edso00.ru/00ae4270
66 O06o01IeHre U cucTeMaTH3aIus bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00ae0d0a
67 O00011eHNEe U CUCTEMATU3ALMS bu6mmoreka [IOK




‘ 3HaAHUU https://m.edsoo.ru/00adb33c
68 O06001IeHNEe U CHCTeMAaTH3aIINS 1 bubnmoreka [JOK
3HaAHUU https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTeJILHOM NMPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHUs

1

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS»

11

1.2

1.3

pacKpblBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IOHSTHUH: arowm,
MOJIEKYyJIa, XUMMYECKHH 3JEMEHT, INpPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHas Macca, KOJINYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XMMUYECKOIO
3JIEMEHTa B COEJMHEHUH, MOJSPHBIH 00BEM, XMMHUYECKas peakuus,
KJaccu(uKalusl — peaKknuii:  peakuuu  COSAMHEHHS,  PeaKUuu
pa3IOKEHUs, PEAaKIMU 3aMelIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccCoBas O0Jd BEIUICCTBA (HpOHCHTHaH KOHLICHTpaI_II/IH) B paCTBOpC
HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MIOHATHH H
MPUMCHATDH OTU IMOHATHS ITPU OIIMCAHUHN BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

HCIIOJIB30BAaTh XUMHYCCKYIO CHUMBOJIMKY IJId COCTaBJICHUSA (bOpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUN

14

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

OIpECaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCOAUMHECHUAX

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBy

Y4aCTBYIOUIMX B PEAKI[MH BEILIECTB, MO TEIIOBOMY 3D (DEKTY)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYHO W MOJIAPHYHO MacCChbI

BC€IICCTB

1.8

BBIUKCIISTH MAacCOBYIO JOJIO XMMHUYECKOTO 3JIeMEHTa 1o (opmyiie

COCIUHECHMS,




1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTCCTBEHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «BaxHeimue npeACcTaBUTENN HEOPTaHUYECKUX BEILIECTBY»

2.1

2.2

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHSITHH: OKCH I,
KHCJ0Ta, OCHOBaHUEC, COJIb

OnpeAC/IATh NPHUHAMICKHOCTh BCHIECCTB K OHpC,Z[CJ'IéHHOMy KJIacCy

COeIMHEHUH 1Mo Gopmynam

2.3

2.4

2.5

2.6

2.7

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/Iﬁ

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IHPOTCKAHHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpPHBIM 000PY/IOBAaHHEM, a TaKXKe TpaBUJiaM OOpaIlEHUS C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U c061/1paHmo
ra3o00pa3HbIX BEMIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOM JOJIEM pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PAacTBOPOB IIEJOYeHd M KUCIOT C TMOMOIIBIO

UH/INKAaTOpPOB (JIAKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JPYTHUE)

MMpOBOAUTDH paC‘{éTBI 10 YPaBHCHHUIO XUMHYECKOMN pcaknuuu

ITo Teme: «llepuonmuecknii 3akoH u Ilepmonmueckas cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUND)

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHHI: AIpO aToMma,
DIIEKTPOHHBIA CJIOW aToma, aTOMHas OpOuTamb, paguyc aroma,
XMMHUYECKasl CBS3b, MOJSpPHAs W HEMNOJISIpHAsh KOBAJEHTHAs CBS3b,
ANEKTPOOTPULATEIBHOCTh, HOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTCIICHb OKUCJIICHUA




3.2

K.HaCCI/I(pI/ILII/IpOBaTB XUMHNYCCKHUE JJICMCHTBI

3.3

3.4

OINHKCHIBATh M XapaKTepu3oBaTh TaOiuuHyio ¢opmy I[lepuoanyeckoit
CHUCTEMBbl XMMUYECKHMX D3JIEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHAs
noarpynna (Arpynma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJible» U «0O0JIbIIHE) IICPHUOAbL

packpsiBaTh cMmbica [lepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANIECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHCTEMCEC

3.5

COOTHOCHUTD 0603Ha‘IeHI/I$I, KOTOPELIC HUMCIOTCA B Ta6JII/III€
((HepI/IO,I[I/I‘IeCKaH CHUCTEMa XUMHNYCCKHX 3JICMCHTOB HI/I
MeHnzeneeBay C YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHUSA AaTOMOB
XHUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa dapa, 06mee YHUCJIO

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

3.7

ONpEeNeNsATh BUJl XMUMHYECKOM CBsi3U (KOBaJe€HTHAs W HMOHHAas) B

HEOPTaHNUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemmecTBo U XUMUYECKAsT PEAKIIU»

11

pacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TIOHSATHH: pPacTBOD,
ANEKTPOJUTHI, HEINEKTPOIUTHI, AIIEKTPOIUTHYECKAs AUCCOLMALIMS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XMMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCITUTEITFbHOBOCCTAHOBHUTEIIbHBIC peakmum, OKUCITUTEb,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIIEHHE, aJUIOTPOIUS,
am(poTepHOCTh, XUMHUYECKass  CBs3b  (KOBaJeHTHAas, HWOHHAS,
MeTaJuIMuecKas), KpUCTAJIMYECKass pelETKa, CIUIaBbl, CKOPOCThb

XUMHYECKOW peaKkiuu

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKHUX MMOHATHH H




MNPUMCHATH 3TU MOHATHS ITPU OIIMCAHUHN BCUHICCTB U UX HpeBpaHleHHf/'I

13

COCTaBJISITh yPaBHEHUSI BJICKTPOJUTUYECKON TUCCOLMAIIUU KHUCIIOT,
nieyioue M CcoJied, IMOJIHbIE M COKpAIIEHHbIE YpaBHEHUS pEaKIHi

WOHHOI0 0OMeHa

14

1.5

PacCKpbIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX peaKLII/Iﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKiuit
MPOBOAMTDH PACUETHI MO0 YPABHEHHUIO XUMUYECKON peakuu

IlIo Ttemam: «Hemerammel M ux COCOAUHECHUA» H «MeTtaiutel U HX

COCOAUHCHUA»

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U criennpuuecKue XUMHUECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEHIECTB, MOJTBEPXKIasi OINHUCAHHE
pUMepaMu MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHHUH COOTBETCTBYIOIINUX

XUMHYECKHUX PEaKIUi

2.2

2.3

2.4

2.5

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIINX CYHICCTBOBAHHC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH HPOTCKAHUA XHUMHUUYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIOBHSIX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XMMHUYECKOW TIOCYAOH W
nabopaTOpHBIM 00OPYIOBAaHHEM, a TaKXKe TpaBUJiaM OOpaIlEHUs C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OINBITOB IO MOJYUYCHUIO U CO6I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO rasa)

OPOBOJUTh pEaKIHMM, MOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM IyTEM XJIOPHI-,
Opomuza, womua, kapbonar, ¢ocdar, cumukar, cyibdar,
THJIPOKCUIMOHBI, KaTHOHBl aMMOHHS, HMOHBI M3yYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

[To Teme: «XuMus 1 OKpy>Karoas cpear

3.1

3.2

pacKpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IIK
BEILIECTBA; KOPPO3US METAIIIOB
MPUMEHATh OCHOBHBIE OIEPALMM MBICIUTENBHON JESITEIBHOCTH —

aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTHU3aIHIo,

BBISABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBsI3eH — JJI1 U3YYCHUS




CBOICTB BCIICCTB M XHMHUYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC
METOJAbI IIO3HAHUA — Ha6.]'IIOI[eHI/Ie, HN3MCPECHUC, MOACIIMPOBAHUC,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHATHS

[Ipenver xumuu. Poiab XxuMuu B >KM3HHM 4YejoBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperaTHoe COCTOSTHUE

BCIIICCTB

ITonsTHE O MeTOAAX MO3HAHUS B XMMHUH. UHCTBHIEC BEIIECTBA U CMECH. CriocoOsbl

paszaeneHus cMecen

1.3

1.4

ATOMBI © MOJICKYIJIBI. Xumuueckue dneMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe M CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IGKYHH}T)HOG YUCHUC

XuMuueckas Q)opMyna. BanentHocTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIICCTB. OrHocuTenbHas aTOMHasa macca.
OTtHocHTEIbHAS MOJICKYJISIpHAd Macca. MaccoBas 701 XMMHAYECKOT0 3JIeMEeHTa

B COCTUHEHNH

1.5

1.6

1.7

KonnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4HcIa CTPYKTYPHBIX €IMHHUIl BemiectBa. Pacu€rsl mo ¢opmynam

XUMHUYECKHUX COSIUHECHUM

Pusnueckue U XMMHUYECKUE sABJICHHUS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs MaccChl BellecTB. Xumuueckue ypaBHenus. Kiaccupukanus

XUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCY 10, ¢ MpaBUIaMu
paboTel B JabopaTopur W TpuéMaMH OOpalieHus C J1abOpaTOPHBIM
o0opyaoBaHHEM, H3yUYe€HHE U OIMUCaHUE (UIUYECKHX CBOMCTB 00pa3ioB
HEOPTaHMYECKUX BEIIeCTB, HaOMoaeHne (u3uueckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE, KHUIEHHE W KOHACHCAIlUs BOAbBI) U
XUMUYECKHX  (TOpeHHe CBeuYd, [MpOKaJMBaHWE METHOW  MPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCJIOTOW) SIBICHWH, HAONIOJEHHWE W OINHCAHHE
MPU3HAKOB TPOTEKAHWS XWMHUYECKUX peaknumid (pa3joKeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3lIoKeHUE
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJICHCTBHE Kelie3a ¢ PaCTBOPOM

comu meau(ll), n3ydenue crnocoOoB pazaeneHus: cMeceil (C MOMOIIbI0 MarHuTa,




2.1

2.2

2.3

¢wIbTpOBaHMEe, BBHINApUBAHHUE, NUCTHIULALUSA, Xpomarorpadus), MpoBeneHUE
OUYHUCTKH [TOBApEHHOM COJIM, HAOJIIOIEHHE U ONMCAHUE PE3yJIbTaTOB IIPOBEIECHUS
OIbITa, WUIFOCTPUPYIOIIETO 3aKOH COXPAHCHHMsS MAacChl, CO3JaHUE MOJCIIEU

MOJIEKYJI (IIapOCTEPIKHEBBIX )
Baxuelinue npecTaBUTeNIM HEOPTaHMYECKUX BEIECTB

Bosnyx — cMech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocroe
BemecTBo. HaxokaeHwe Kuciaopoja B Hpupoje, GU3NYEeCKHe M XUMHYSCKUE
cBorictBa (peakumu ropenus). Oxcunpl. [Ipumenenue kucimopona. CrocoOb!
MOJIy4eHUsl KUCTOpoJa B JlabopaTopuu U TPOMBIIUIEHHOCTUH. Kpyrosopor

Kuciopojia B mpupojie. O30H — aioTporHas MoaupuKaius KUCIopoia

TemnoBoit 3hekT XUMUIECKON peakiuu, TEPMOXUMHUECKHUE YPAaBHEHHUSI, K30~
U DHJIOTEPMHUYECKUE PEeaKIK. TOTUIMBO: yTroJIb U METaH. 3arpsi3HEHUE BO3/AyXa,
yCHIIEHHE TApHUKOBOTO 3(pdeKTa, pa3pyiieHue 030HOBOTO CII0s

Bonopon — anemeHT u mpocrtoe BemiectBo. HaxoxneHue Bogopoaa B IpUpOJE,
dbusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnotse! u conun

2.4

Mounsipablit 00BEM razoB. PacuéTel 1o XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

dusnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacplleHHbIe 1 HEHACBILICHHBIE PAaCTBOPBI. PacCTBOPUMOCTB BEILECTB B BOJE.
MaccoBasgs nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponp pacTBOpoB B IpupoJe U B KHM3HHU 4denoBeka. Kpyrosopor
BOABl B TMpuUpoje. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmueckux coequHeHunil. Oxcuabl. Knaccugukarus
OKCHJOB: cojeoOpa3yomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa okcunoB. Pusndeckue M XUMHUECKUE

CBoOIiCTBa OKCHAOB. [losryueHne okcuoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHUM: HIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHu. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMH. [TonyueHre ocCHOBaHUI

2.8

Kucnotel. Knaccudukarmus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHYECKHE CBOMCTBA KHCHIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

ITomyyenue kucior

2.9

Comu. Homenknarypa coneil. ®usznyeckue M XMMHUYECKHUE CBOMCTBAa COJEH.

[Tonydenue coneit




2.10

I'enetnueckas CBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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3.1

3.2

XVUMUYECKUH  OKCHEPUMEHT: KayeCTBEHHOE OIPEACICHUE  COACpKAHUS
KHCJIOpO/a B BO3JyXe, IOJy4YyeHHEe, cOOMpaHME, paclo3HaBaHUE U M3ydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOAEHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOAOM U
YCJIOBHsI BOBHUKHOBEHUS U IIPEKpallleHus] ropeHus (1oxkapa), 03HaKOMIICHHE C
oOpa3lilaMd OKCHJOB M ONHCAHHE WX CBOWCTB, IMOJy4YeHHE, coOupaHue,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpOAa (ropeHue), B3auMoeicTBue
Bozopoaa ¢ okcugoMm meau(ll) (Bo3MOXKHO HUCTIOIB30BAHKME BHICOMATEPUATIOB),
HaOmrofeHne oO0pa3lloB  BEIIECTB KOJMYECTBOM 1 MOjb, HCCIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpeNeNEHHON MacCOBOM J10JIell pacTBOPEHHOIO
BELIECTBAa, B3aMMOJEWCTBUE BOJbI C MeTalIaMu (HaTpUEM U KaJbIHUEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OIPENEICHUE pPAaCTBOPOB
KUCJIOT U IIEJNOYEed C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAHUE O00pa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHHE H3MEHEHUS
OKpacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U INEJIOoYeHl, H3ydyeHUe
B3auMojieiictBus oxkcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIN3alliH, ITI0Jy4YEHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JApYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/1a4y Mo TeMe «BakHelne kiacchl HEOPraHUYECKUX

COEIMHEHUI

[lepunonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBs3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[TepBble MOMBITKM KJIAacCHU(UKALMU XUMHUECKUX diieMeHTOB. [loHatune o
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMEIbHBIE METasllbl,
raJIOTeHbl, WHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUIBI U THAPOKCHUIBI

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 3iieMeHTOB [1.1.
Menpeneesa. KopoTkonepuonas u JUTMHHOTIEPUOIHAS bopMbI
Ilepuoanueckoit cucrtembl XuMuueckux dnemeHTtoB [[.M. Menneneesa.
Ilepumonbr u rpynnel. PU3MYECKUI CMBICT TOPAIKOBOIO HOMEpAa, HOMEPOB

nepruoaa U rpyurIibl 3JICMCHTA

3.3

Crpoenne atoMoB. CocraB aTOMHBIX sifep. M3otomnbl. Dnextponsl. CtpoeHue

SJICKTPOHHBIX 000JI0OYEK aTOMOB NIEPBEIX 20 XMMHYECKMX 3JICMCHTOB




3.4

3.5

Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOIO

AJIEMEHTa Mo ero nosoxxenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyIIaM M TEpPHOJaM.
3nauenue Ilepuonuueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XMMUUYECKUX
AJIEMEHTOB JUISl pa3BUTHs Hayku W npaktuku. .M. MennaeneeB — y4€HbIA U

rpaxxiaHuH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIpHAs)  CBA3b.

3JICKTpOOTpI/IIIaTeJIBHOCTI) XHMHYSCKHX 3JIeMEHTOB. FIoHHAs CBI3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTCIIHHEIC pCaKknuu. Hpoueccm

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCINUTEIN U BOCCTAHOBHUTEIIN

XUMHUECKUH S3KCIIEPUMEHT: M3y4YeHHe OOpa3lloB BELIECTB METaUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
LIEJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_lI/Iﬁ (ropeHHe, pC€aKIuu pa3jIOKCHUA, COGI[I/IHCHI/ISI)

9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAECPKAHUSA

BemectBo 1 xumuueckas peakuus. [Topropenue

11

[Iepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4YeCKux dnemeHToB J1.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTM B H3MEHEHHUH CBOICTB
XUMHUYECKHX JJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kajaus, KalbIUi U HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoamnueckon

CUCTEMEC U CTPOCHUEM NX ATOMOB

1.2

CrpoeHne BellecTBa: BHAbl XUMHYECKOM CBs3U. THUIBI KPHUCTAUIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJAa XUMHUYeckoil csizu. Kiaccudukanus 1 HOMEHKIIaTypa HEOpPraHMYEeCKHX
BELIECTB (MEeXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOMCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCAUHEHUH,

TCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Krnaccudukanys XuMu4eckuxX peakiuii Mo pa3anyHbIM IpuU3HaKaMm (10 YUCITy U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(dekty, mo

H3MCHCHHIO CTCIICHEH OKHMCICHHS XUMHUUYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
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10 y4aCTuro KaTaJII/IBaTOpa). DK30- u SHAOTCPMHUYCCKUC pcaKknuu,

TEPMOXUMHNYECCKNEC YPAaBHCHUS. IlonsTue o CKOpPOCTH XHUMHYECKOM pC€aKnuu

[TonsiTe 006 oOpaTUMBIX U HEOOPATUMBIX XMMHYECKHX peakuusx. [lonarue o
TOMOTEHHBIX U FeTepPOreHHbIX peakiusax. [[oHaTHe 0 XMMUYeCKOM PaBHOBECUH.
@DakTophl, BIUAIOIIAE HAa CKOPOCTh XUMHUYECKOW peaklUUd U TOJO0KEHHE

XUMHYCCKOI'O0 paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocraBiieHHE  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIMH C UCIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEIIECTB C PA3JIMUYHBIMU BHUJIAMU
xummu4ueckoi cps3u. Crenenp quccouuanuu. CUIbHBIE U clla0ble SJIEKTPOIUTHI.
Peakiuu nonHoro obmena. YcClioBUSI MPOTEKAHMS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE HWOHHBIE YpaBHEHMs peakuui. CBoiicTBa KHCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHUN 00 3JIEKTPOJIUTUYECKON

JAucCcoranuu. KauectBeHHEIC PCaKu Ha HOHBI. Ilonsatue o TUAPOJIN3C cojeit

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPHUCTAJUIMYECKUX
PEIIETOK HEOPraHMYeCKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
azMasa), CIIO’KHBIX BEIIECTB (XJIOpuAa HATpHUsl); UCCIEIOBAHUE 3aBHUCHMOCTH
CKOPOCTM XHUMHYECKOH peakiuu OT BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOIIMALMN  KUCJIOT, IejaoYed M conedl  (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOMIUX MPU3HAKU
MIPOTEKaHMs peakluii HOHHOro oOMeHa (0Opa3oBaHUe OCajKa, BbIJICIEHUE ra3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAaKLUUi (FOpeHue, peakiy pa3ioKeHUs, COeIUHEHHs);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C OMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4
HemeTamisl 1 UX COeIUHEHUS

OOmast  XxapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyeckrue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe XJopa
(B3aMMOZAEHUCTBUE C METaJIaMH, HEMETaJlJlaMH, Ieao4aMu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIydeHHUE, MpuMeHenue. Jleiictue




2.2

XJI0pa ¥ XJIOPOBOAOPOAA HA OPraHU3M 4YeloBeKa. BaxkHelme XJIopuabsl U UX

HaXOXICHUEC B IIpUPOAC

O6mas xapaktepuctuka daeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeNeHn oKuciaeHus. CTpoeHne u (hU3nUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa H CEepbl. AJUIOTPOIHBIC MOTUPHUKAIMA
KHCIOpOAa W cepbl. XMMHUYECKHE CBoicTBa cepbl. CepoBOIOPOJ, CTpPOCHHE,
¢dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IPEACTABUTEIN
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NIECKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpencTaBHTENs Kiacca KUCIOT W crenuduaeckue). XUMHUYECKUE
peakiuu, JeKanre B OCHOBE MPOMBIIUICHHOTO croco0a IMOJydeHHs] CepHOU
kucnotel. [lpumenenue. Conu cepHOW KHCIOTHI, Ka4eCTBEHHAsl peaklus Ha
cynsdar-uoH. HaxoxkmeHnue cepel U €€ COCNMHEHUN B TPUPOJEC. XUMUYECKOES
3arps3HCHUE OKPYXKAIOUICH CPEIbl COCAMHECHUSMHU Cepbl (KHCIOTHBIC OKIH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €0 MPEIOTBPAIICHHS

2.3

OOmass xapaxkTepuctuka 371eMeHTOB VA-rpynnbl. OCoOEHHOCTH CTPOEHMUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, pacCIpoCTpaHEHUE B IPUPOJIE,
¢dusnveckne U XUMUIECKne cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHAK,
ero ¢u3nMveckue W XMMUYECKHE CBOMCTBa, MojdydeHue u npumeHenue. Comu
aMMOHHUS, HUX (QU3NYECKHEe M XMMHMUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ MOJyYEHHE,
¢dbuzmveckue W XUMHUYECKHME CBOMCTBa (00IIMe Kak MpeACTaBUTENs Kiacca
KUCIOT M cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIeH aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn00peHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolei
Cpebl COETUHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHHE BO3yXa, MOYBbI

1 BOJJOEMOB)

2.4

docdop, amnorpornHsle Mogudukauu (ocdopa, puzndeckue U XUMUYECKHE
ceorictBa. Oxcupn dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHUYECKHE CBOMCTBa, monydeHue. Mcmomb3zoBaHue ¢ochaToB B KauyecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpynmbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOoJ, aUIOTPOIIHBIE
Moau(UKaIMK, paclpocTpaHEHHEe B MpUpoae, (U3HUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriaepona B npupoae. OKcuasl yriepona,
ux (uznyeckre M XMMHUYECKUE CBOICTBA, ACHCTBUE HA >KUBBIE OpPraHU3MBI,

MOJIYUCHUC U ITPUMCHCHHC. OKOJIOTHYECKHUE HpO6JIeMI>I, CBA3aHHBIC C OKCHUJIOM




yriepoga(lV); rumore3a rino06agbHOrO MOTEIUICHUS KJIMMaTa;, TMapHUKOBBIN
3¢dexT. YrompHas Kuciora M €€ CcolM, UX (QU3NYECKUe M XUMHUYECKHE
CBOWCTBa, NOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuusi Ha KapOOHaT-
noHsl. Vcnonp3oBaHue kKapOOHAaTOB B ObITY, MEAMLMHE, IIPOMBIIUIEHHOCTH U

CEJILCKOM XO3SICTBE

2.6

2.7

[lepBoHauaIbHBIE TOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COCIMHEHHSIX
yriepona (MeTaH, 3TaH, JTWJIEH, AaleTHJICH, STaHOJ, TJHIEPHUH, YKCyCHas
kuciora). MIx cocraB M xumuueckoe crpoenue. llonstue o Ouonormvecku
BO)XHBIX BEIECTBaX: >XMpax, OeslKax, yrieBoJax — M HX pPOJU B KHU3HU
4yenoBeka. MarepuaabHOE €IMHCTBO OpPraHWYECKHMX UM HEOPraHMYeCKHX

COCTUHEHUN

Kpemuuii, ero ¢usnyeckne © XUMHYECKHE CBOWCTBA, TMOJYYCHHE U
npuMmeHenne. CoemuHeHUs KpeMHHUS B mpupozae. OOmme mpencraBicHHus 00
okcuzae kpemuus(1V) u kpemuueBoi kucinote. CUIUKATHI, UX UCHOJIB30BaHUE B
OBITY, METUITMHE, MPOMBIIIUICHHOCTH. BaskHEHIIHEe CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, jxeie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCZIHGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
MOHBl W HaONIO/IEHWE MPU3HAKOB HX TMPOTEKAHUS; OIMBITHI, OTpa)Karollue
¢u3nyeckue U XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJIEHHME C 00pasllaMu XJIOpUIOB
(raJloreHN1I0B); O3HAaKOMJIEHME C oOpa3lamMM cepbl U €€ COECJUHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHHWE BHUJEOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
o0yrIMBaHUs caxapa MoJl JAeWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3y4YeHUEe XMMUYECKHX CBOMCTB pa30aBI€HHOW CEPHOM KHCIOTHI, MPOBEICHUE
KauecTBEHHOW peakuuu Ha cynbpaT-uoH U HaONIoJeHHe NpHu3HaKa eé
MIPOTEKaHMs; O3HAKOMIIEHHE C (PM3NUYECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
COeTUHEHUI (BO3MOXKHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), O0Opa3lamu
a30THBIX U (ochHOPHBIX yAOOPEHMIA; TTOTyUYeHUe, COOMpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KaueCTBEHHBIX pEaKIHil Ha HOH
aMMOHMSI W (Qocdar-uOH UM U3yuyeHHE TPUZHAKOB UX MPOTEKAHU,
B3aMMO/JICIICTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIbIO (BO3MOYKHO
HCIIOJIb30BAHNUE BHJIEOMATEPHANIOB); HW3YUYEHHE MOJEIEH KPUCTAIUIMUECKUX
pemwéTok anmasza, rpadura, (QyJUlepeHa; O3HAKOMIIEHHE C IPOLIECCOM

azicopOLIMK PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHUE, cOOMpaHMe, PACMO3HABAHWE W H3YUYEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEACHHE KAauyeCTBEHHbIX pEaKkUMi Ha KapOoHaT- H
CWJIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKLUMEH CUIMKAaTHOM NPOMBIIUIEHHOCTH; PELIEHUE SKCIEPUMEHTAIbHbIX

3aJ71a4 110 TeMe «Ba)kHeNe HeEMETAIIIbI U UX COSAUHEHU

Mertamisl 1 uxX COCIUHCHUA

3.1

OO01mmas xapakTepUCTHUKAa XMMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU WX
nojnoxxenus B llepuoamdeckoid cucreme XuMHueckux oanemeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHEe METAILTIOB. MeTaiinyeckas CBsI3b U
METAUINYECKass KpPUCTAIMYECKass pelérka. JIEKTPOXUMHYECKUM  psif

HaIIpsKEHNUH METaJUIOB

3.2

3.3

duznyeckue U XUMHUYECKUE CBOICTBa MeTauioB. OO0IMe criocoObl MOITyYEeHUs
MmetaiioB. [ToHsATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CrutaBsl (CTalb, YyTyH, JIOPATIOMAHUHN, OpOH3a) U MX IPUMEHEHUE B

6BITy H IIPOMBIINIJICHHOCTH

[lenouynsle Mertauibl: nosioxkeHue B llepuoamyeckoil cucreMe XUMHUYECKHX
anemeHToB JI.M1. MenaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABI HaTpusd M Kanud. [IpuMeHeHHMe IIEeNOYHbIX METAUIOB M HX

COE€IUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJdblIMA:  TOJIO)KCHHE B
[Tepuonnueckont cucreme xuMmuueckux 3iueMeHToB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NyYecKue M XUMHYECKHE CBOMCTBA
Marfusi ¥ Kanplius. Baxueiimme coeanHeHUs Kanblus (OKCHUI, THIPOKCHU],

conu). KEcTKoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMuHML: TIonoxkeHue B Ilepuoaumyeckoil cucTeMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaxoaeHue B mnpupoae. dusmueckue u
XUMHYECKHUE CBOMCTBA AMFOMHUHMS. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJTFOMHUHHUA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMeHToB (.M.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mOpupoje. Pusndyeckue Hu
XUMHYECKHE CBOMCTBa jkene3a. Okcupiwl, ruapokcuabl u conu sxenesa(ll) u

xene3a(lll), ux coctas, cBOICTBA 1 TTOJTydCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,

uX (U3NYECKUMHU CBOMCTBAMH; W3y4EHHE DPE3YJIbTaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBUSL  OKCHJA KalblUsi W HaTpus C BOAOHM (BO3MOXKHO
WCIIOIb30BAaHUE BHJIEOMATEPHAIIOB); HCCIICIOBAHME CBOWCTB KECTKOW BOJBL;
mpolecca TOpEHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJIb30BaHHE
BHJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA MOHBI
(Marams, Kanblus, amomunus, nubka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKpAIIMBaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIB30BAaHME  BHUJCOMATEpHAIIOB);
uccienoBaHre aM()OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS W THIPOKCHIA
LIMHKA; PEIIeHNE IKCIIEPUMEHTAIIbHBIX 3aJa4 10 TeMe «BaxxHelue MeTauibl U

nX COCAUHCHU

XHMHMS M OKpYXKarolas cpena

4.1

4.2

HoBbie maTepuanbl u TexHojoruu. BemecTtBa u maTepuanbl B MMOBCEAHEBHOM
JKU3HU 4YesioBeKa. XUMHUS U 370poBbe. be3onacHoe ucIoiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObiTy. IlepBas momMomp Mpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ JKOJIOTUYECKOW  TPAaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromier cpeapl [1/IK. Ponp XuMun B petieHHH 3KOJIOTHUECKUX MpoOsIeM.
[IpupoaHble HCTOYHMKH YTJIEBOAOPONOB (yroib, MPHUPOIHBIA Tra3, He(Th),

MPOYKTHI UX MEPEePaOdOTKH, KX POJIb B OBITY U TPOMBIIINIEHHOCTH

4.3

XHUMHUYECKUUN OKCIICPUMCHT: U3Y4YCHHC 06pa3u03 MaTepHuajIOB (CTCKHO, CIIJIaBbI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)




IPOBEPSIEMBIE HA OI'D ITO XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMmMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

O I[I03HABa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HAyKM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyJIbTyphl M IpPaKTHYECKON
JEeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaxX ITO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHUYCCKUX peaKum”I; YMCHUC HCIIOJb30BaTh MOACIHN JJIA

O0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKECHHSIX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayleit mpodeccuoHanbHON AeSITeTbHOCTH
U CceNaTh OCO3HAHHBIM BBIOOP XMMHU Kak MPOQUIBHOIO MpeaMeTra

MIpH MEPEX0/i€ Ha YPOBEHb CPEAHETO 0011ero 00pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BaXHEHIINE XUMHUUYECKHE TIOHATHSA: XUMHYECCKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHWE, COJb (CPEmHssA), XMMHUYECKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIHMHU Ppa3JIOKEHMs, pEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBasi IO XMUMHUYECKOIO
9JIEMEHTA B COEIMHEHUH, MAacCOBasl 10JIs1 M MPOLIEHTHAs! KOHLIEHTPALIUs

BCHICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ cliou aToMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHYECKas! CBA3b, AIEKTPOOTPUIIATEIBHOCTD, OJISIPHAs ¥ HETOJIspHast
KOBAJICHTHAas  CBS3b, MOHHAS  CBA3b, METAUIMYECKas  CBS3b,
KpUCTAIUINYECKass pemérka (aTroMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHMOH, DJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, PEaKMM HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAaKUUH,  OKHCIHTENIb |
BOCCTQHOBHTENb, OKHCICHHE M  BOCCTAHOBJICHHE, 3JIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe peakKluy,
CKOPOCTh XHMMHYECKOH peakimu, karaamszatop, I[IJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3adKOH COXpaHCHUA MACCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MCH,Z[@JI@CB&, 3aKOH IIOCTOAHCTBA

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUHU XUMUHU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconranmnmn
BrnaneHune ocHoBaMH XUMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIIICH:

YMEHHE MPaBUIIBHO UCTIOIH30BATh U3yUSHHBIE BEIECTBA M MAaTePUAIIBI
(B TOM yHcIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEpepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEILCKOM XO3SHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOJOB
JUIS OpraHW3Ma 4YelloBeKa; yMeHHE MPOrHO3UPOBaTh BIMSHUE BEIECTB
U XMMHYECKHUX TPOIIECCOB HA OPTaHU3M YeJIOBEKAa U OKPYKAIOIIYIO
IPUPOJHYIO CPENLy

YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa padoThl C Pa3IMYHbBIMU MCTOYHHKAMHM HH(OpMaLUu
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJISIpHAs JIMTEparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 B€HIECTBAX, HX
MMPEBPALICHUAX u MMPAKTHUICCKOM MNPUMCHCHUU )51 YMCHUC

HUCIIOJb30BaTh €€ MJs PEIICHUA y‘le6HO'H03HaBaTeJ'II>HI>IX 3aga4

BJ'IaZ[eHI/Ie OCHOBAaMH ITOHATHHHOI'O arrmapara M CHMBOJIMYECKOT'O

A3bIKa XMMUH JUISI COCTaBJeHUsI (HOpMYJ HEOPTraHWYECKHX BEILECTB,




YpPaBHEHUNM  XMMMYECKUX  pEakLMi; OCHOBAMU  XHMHYECKOU
Homenkatypsl (IUPAC u TpuBHanbHoO)

VYMmenne OOBICHATL CBS3b MOJIOKEHHS DJIEMEHTa B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA ATOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB M 3apsn sjapa, oOlee YHucio
AJIEKTPOHOB), PACIPECICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX NMEPHOIOB, KU U KaTbIIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUIIATEITHHOCTH),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX HEpUOAAX M IJIABHBIX
MOJArPYIIax) v 3JEKTPOHHOTO CTPOCHHUS aTOMa
7 YMeHue KiraccupuIupoBaTh:
7.1 XHMHYECKHE DJICMCHTEI
7.2 HEOpraHUYECKUE BElIeCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeH#ne onpenensrs:
8.1 BaJICHTHOCTh W CTENEHb OKUCIICHHUS XUMHUYECKUX DJIEMEHTOB, 3apsil
' HOHA
8.2 BUJ XUMHYECKOH CBS3M U THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCIUHEHHIX
8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, amMmas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kajauid, Mar"uii,
KaJIbIIMH, aTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaioB |-IA rpynn, amromunus, menu (l1), uunka, xeneza (Il u
' I11), oxcuasl yraepoaa (I u 1V), kpemuus (1V), azota u dpocdopa (111
u V), cepol (IV u VI), cepuucras, cepnas, azotucras, a3oTHasd,
dbocdopHas, yrojibHas, KpeMHHEBasI KHCJIOTA U UX COJIH )
9.3 IIPOrHO3MPOBaTh M  XapaKTepU30BaThb  CBOMCTBAa  BEUIECTB B




3aBUCUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTDH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHHUsI PEAKLUH, B

10 _
TOM YHUCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKITHI
10.3 WUTIOCTPUPYIOUINX XMUMHYECKHE CBOMCTBAa M3yUYEHHBIX KJIAcCOB
' (TpyIin) HEOPraHUYECKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 VMeHHe BIYHUCIIATh (TPOBOAUTE PACUETHhI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MaccCy, 00bEeM Ia30B
114 [0 YpaBHEHUSM XHMHUECKUX pPEAKIUH W HaXOJUTh KOJIUYECTBO
' BeIecTBa, 00BEM M MacCy peareHTOB WIIH MPOTYKTOB PEaKIIUN
12 Branenue (3HaHMe OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TO3HaHUA  (HaOIIOlIeHUE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHHW; YMEHHWE C(QOpMyIupoBaTh MmpodiIeMy |
MPEJIOKUTH MMYTH €€ PEIICHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0H M JIa0OPaTOPHBIM 000PYIOBAHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMHU, HCTIOIb3YEMbIMU
B MOBCEHEBHOM JKU3HH, TIPABUIIAMU MOBEACHUS B LIEsIX cOepekeHus
123 3JI0pOBbSl U OKPYKAIOIIEW MNPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI Ha >KHUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hannuue mpakTHYeCKWX HABBIKOB IUIAHUPOBAHHS W OCYIIECTBIICHUS
CIEYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 M3YYCHHE U OMHUcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOILME IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCO00B pa3jeeH s cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M M3Y4YEHHME €ro CBOICTB; IOJIy4EHHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHn

pPacTBOPEHHOIO BeUIeCTBa

IPUMEHEHUE WHNKATOPOB (;makmyca, METHIJIOpaHkKa u
denondranenna) i OnpeneNeHUs] XapakTepa cpenbl B pacTBOpax
KHUCTIOT U IIesoueit

WCCIICZIOBAHUE U  ONHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBAaHUSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajla JpPYyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

pelIeHre IKCIEePUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COEeTUHEHMI; «ONEKTPOIUTUYECKAS
aucconuanusny; «BaxHellnne HeMeTaUIbl W HUX COECIUHEHUS,

«Baxneiine MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTBHI,  WUIIOCTPUPYIONIHME  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OPOMHUI-,
wonua-, cynedar-, docdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, MarHusi, KajabIl¥s, aTFOMHHHUSI,

xenesa (2+) u xenesza (3+), menu (2+), nuHKA

14

VYmMmenue:

141

14.2

MPEJCTaBISITh PE3yJAbTaThl dKCIEpUMEHTa B (OpMe BBIBOJOB,
JIOKa3aTeNIbCTB, TPaUKOB M TAaOMWIl W BBISBIATH SMITMPUUYECKHE
3aKOHOMEPHOCTHU

YCTaHABIIMBAThH CBSI3U MEXKY PEabHO HAOIIOJAEMBIMU XUMHUECKUMU
SBJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEILIECTB




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

11

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue d3yieMeHThl. CHMBOJIBI XMMHYECKHX

OJICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.

Xumuaeckas (bopMyna. BaneHTHOCTP aTOMOB XHMHYECKHX 3JICMEHTOB.

CreneHp OKUCICHUS

1.4

1.5

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCUTENbHAs] aTOMHAs Macca.
OrHocuTenbHas MOJICKYJISIpHad Macca. MaccoBas [O0JIsI XHMHUYECKOI'O

3JICMCHTA B COCANHCHHUHU

KomuuecTBo BemectBa. Mosb. MossipHas Macca. MoJsipHbIii 00bEM Ta30B.

BzanMocBs3b KOJIMYCCTBA, MACChI K YKUCJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6

du3nyecKkne U XUMHUUYCCKHUE SIBJICHUS. XUMHUUCCKAs pcakuug u eé IIpHU3HAKU.
3aKoH COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YpaBHCHU
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CHUCTEMAa XUMHUYCCKUX 3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. llepuoguyeckas cucreMa XMMHUYECKHUX JJIEMEHTOB
JA.M. Menpneneesa. Ilepuoael u rpynmnsl. PU3NYECKHUN CMBICI TOPSAIKOBOIO

HOMEpa, HOMEPOB NepHUOa U IPYIIIbI AJIEMEHTA

2.2

2.3

3.1

Crpoenue atromoB. CoctaB aToMHBIX siaep. M3oTonsl. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX O000JIOYEK aToMOB TepBbIX 20 XUMHYECKUX DJIEMEHTOB

[Tepuoanueckont cucremsl /.. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKHX JJIEMEHTOB IEPBBIX
TpEX IIEPUOJIOB, KaJIns, KaJIbIIUS (paguyca aTOMOB,
JIEKTPOOTPHUIIATEILHOCTH, METAJUIMYECKUX M HEMETAIJIMUECKUX CBOMCTB) U
WX COCJUHEHUH B COOTBETCTBHMM C IIOJIOKEHUEM DIIEMEHTOB B

[Teproanueckoii cuCTeMe U CTPOSHHEM UX aTOMOB
Crpoenue BeniecTBa

Xumuueckas cBg3b. KoBajeHTHas (HO.IISIpHaSI )51 HCHOHHpHaH) CBA3b.

DNEeKTPOOTPUIIATETLHOCTh ~ XUMHUYECKUX  dJeMeHTOB. VoOHHas  CBs3b.




Meranmnueckas CBSI3b

3.2

Tunsl KpucTaUIMYECKUX PEIETOK (aTOMHas, WOHHAs, MeETaJJIM4ecKas),
3aBMCHMOCTb CBOMCTB BEILECTBA OT THIIA KPUCTAIUIMYECKON PEIIETKH U BHJA

XUMHUYECKOH CBI3U

Baxwueitmme MMPEACTAaBUTECIN HECOPTaHUYCCKUX BCHICCTB. Hemeramnel n ux

COCIMHCHNA. Mertamisl ¥ UX COCAMHCHUA

4.1

Krnaccudukanus m HOMEHKIATypa HEOPTaHUYECKUX COCIUHEHUN: OKCHUIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yroIre; OCHOBaHWHN (IIENOYM M HEPaCTBOPHMBIC OCHOBAHWS);
KHUCJIOT (KUCIIOpOJCOAepKAlIie H OECKUCIOPOIHBbIC, OJIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

4.3

4.4

®u3nYecKue M XUMHYECKHME CBOWCTBA MPOCTHIX BELIECTB-HEMETAIUIOB:
BOJOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

du3nYecKrue U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JIUTHS,
HaTpus, KaJms, Mar"us 171 KaJIbITHS, AMIOMMHHUS, J)Keesa.

DNEeKTPOXUMHUYECKUH Psi/l HAPSYKEHU METAJLIOB

dusznueckue u XUMHNUYCCKHEC CBOICTBa BOOOPOIHBIX COCI[I/IHCHI/Iﬁ

HEMETAJUIOB: XJIOPOBOJIOPO/IA, CEPOBOIOPO/Ia, AMMHAKA

4.5

4.6

du3HUecKUe U XUMUYECKHE CBOMCTBA OKCUI0B HeMeTauioB: cepol (1V, VI),
azora(ll, 1V, V), docoopa(lll, V), yraepoma(ll, 1V), xpemuusa(lV).
[TonmyyeHne OKCHIOB HEMETAIJIOB

Xumuueckue cBoiictBa okcuioB: MetaioB |A-IIA rpynm, uunka, meau(ll) u

xemnesa(ll, 1). [TonyueHre OKCHIOB METAIIJIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBaHMM U aM(OTEPHBIX THUIPOKCUAOB (Ha
MpUMepe TUJIPOKCUIOB AIIOMUHUSA, Kene3a, HuHKa). [lonyueHne ocHOBaHUM

1 aM(pOTEPHBIX TUIAPOKCUIIOB

4.8

4.9

4.10

411

O6mmue XUMHUYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOJHOM,
CepOBOZIOPOAHOM, CEPHUCTOM, CEpHOM, a30THOM, PochopHOM, KPeMHUEBOH,
yroibHOH. OcoOble XMMHUYECKHE CBOWCTBAa KOHILIEHTPUPOBAHHOW CEpHOU M
a30THOM KucaoT. [lonyuenue kucior

OOue xuMu4yeckne cBoiicTBa cpenHux coneil. [lomyuenue conei
[Tomyuenue, cobupaHue, paclozHaBaHHE BOJIOPOJA, KHCIOPOJA, aMMMAaKa,
YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

HOJ’Iy‘-ICHI/Ie aMMMakKa, CCpHOﬁ U a30THOM KHCJIOT B MPOMBIIIJIICHHOCTH.




O06u1re criocoObl MOTYyYSHHS METAJIIOB

4.12

I'enetnueckas CBA3b MCXKAY KJIacCaMU HECOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

5.1

5.2

XUMUYECKUE peaKLun

Knaccugukanus XuMU4ecKuX peakiuii o pa3IuyHbIM IMPU3HAKAM: 10 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKLUHU BEIIECTB, IO TEIUIOBOMY 3(PQEKTy, 10
U3MEHEHHUIO CTENEHEN OKUCICHUS XUMUYECKUX JJIEMEHTOB

TemnoBoit 3 ekt XUMUYECKOW peakIh, TePMOXUMUYECKUE YPABHEHHS.

DK30- U 3HI0TEpMUYECKUE peakunu. TepMOXUMUYECKHE YPABHEHHUS

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OxucnuTeIn n
BOCCTaAaHOBHUTCIIH. Hpoueccm OKHCJICHHS W BOCCTAaHOBJICHHA. :‘)J'ICKTpOHHHﬁ

0aaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHON PEaKINN

5.4

Teopust ~ BIAEKTPOIUTHYECKONM  JUCCOLHALUU. Katnonbl,  aHUOHBIL
DNEKTPOIUTHI U HEINEKTPONUTHI. CHIIbHBIE U C1a0ble ANeKTpoUuThl. CTeneHb

JUucconmanmmn

5.5

Peakuuu noHHoro obMeHa. YcinoBus IIPOTCKAHHA peaKHHﬁ HMOHHOTI'O O6MeHa,

IIOJIHBIC Y COKPAIEHHBIE HOHHBIE YPABHEHUS PEaKLIUN

XHMHMS M OKpYyXKarolas cpeaa

6.1

BemecrBa m marepuanbl B IIOBCEJHEBHOM JKHM3HM 4YeloBeKa. be3zomacHoe
UCIOJIb30BaHUE BELIECTB U XMMUYECKUX peakiuil B jaboparopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpY’KawIiel cpeapl (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE MOYBBI, BO3AyXa M BOJAOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHUS
[Ipenenbuas nomyctumasi koHueHntpamus BemectB (ITJK). Ponp xumuu B
pElIeHNH DHKOJIOTUYECKUX TMpobjeM. YCuieHue NapHUKOBOTO 3ddekra,

pa3pylieHHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriaepoia, KpeMHHS U UX COCTMHEHUNA B
ObITY, MEJUIIMHE, MPOMBIIUIEHHOCTH M CeNbCKOM Xo3siiicTBe. Ilpumenenue
METAJJIOB M CIUIaBOB (CTajib, YyryH, AIOPaIIOMUHUI, OpoH3a) B OBITY H
NPOMBIIICHHOCTH MX coequHeHud. I[loHsATHE O KOppO3UM METasioB,

OCHOBHBI€ CITOCOOBI 3aLTUTHI UX OT KOPPO3UH

6.4

[TpupoaHble MCTOYHHMKH YTIIEBOAOPOAOB (Yroib, MPUPOIHBINA ra3, HEe(QTh),

MPOAYKTHI UX MepepaboTku (OEH3MH), UX PO B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)IC MOHATHUS 00 OPraHMvYCCKUX BCIICCTBAX KaK O COCAMHCHUAX

yriaepoaa (MCTE[H, 9TaH, O3TWJICH, AUCTHUJICH, 3TAHOJI, TJIMICPUH, YKCYCHasd




kucnora). [loHsTHEe O OHMONIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, Oenkax,

YIUICBOJIAX — W UX POJIM B JKU3HH YCIIOBCKA

7 Pacuérsr:
7.1 1o hopMysiaM XUMHUYECKUX COCIMHEHUIN
7.2 Macchl (MaccoBOi) 10JIU PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHHSIM

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

VYyeonuk "Xumus. 8 kinacc. bazossiit yposens" O. C. 'abpuensu, 1. T
OctpoymoB u C. A. CnankoB, Mocksa, [IpocBenienue
METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Xumus. 8-9 knaccel. bazoBbelil ypoBeHb. MEeTOAMYECKUE PEKOMEHIAIINU K
yuebHukam ["abpuensna O.C., Octpoymona W.I'., Cnaakosa C.A. (I"'abpuensix

O.C. u np.)

Xumus. 8-9 knaccel. ba3oBeiil ypoBeHb. MeToAnYECKHE pEeKOMEHIAIuU K
yueoHukam ["abpuensna O.C., OctpoymoBa N.I'., Crankosa C.A. (I"'abpuensu
0.C.u np.)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

bubmmoreka [{OK https://m.edsoo.ru/00ae4270
bubmuoteka [{OK https://m.edsoo.ru/00ae0dOa
bubnnoreka [{OK https://m.edsoo.ru/00adb33c
bubnmoreka [{OK https://m.edsoo.ru/00ad9cb2
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