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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera «XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma nmo xumuu Oa€T TPEACTABICHHE O LENAX, OOIEeH cTpareruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE MpeMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3zenaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEA0BATEILHOCTh M3YUCHHUS XUMHUU C YYETOM MEXKIPEIMETHBIX U BHYTPH
MPEAMETHBIX CBSI3€H, JIOTUKU Yy4eOHOTO MpOIecca, BO3PACTHBIX OCOOCHHOCTEH
0Oy4Jaronnxcs, OnpeaeseT BO3SMOKHOCTH MIPEAMETa IJIsl pealn3aluy TpeOOBaHUM
K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEIbHOM MpOrpaMMbl Ha YpPOBHE
OCHOBHOI'O 00I1Ier0 00pa30oBaHus, a TAKKe TPEOOBAHUM K pe3ysibTaraM OOydeHHUs
XMMHUM Ha YypOBHE IIeJIeM HW3yuYeHHs MpelMeTa U OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENILHON  JIEITEIbHOCTH  OOYy4YalIIerocss IO OCBOCHHUIO  y4eOHOTO
COJIepKaHMsI.

3HaHUWE XUMHUHU CJIY>KUT OCHOBOM Juisi (OPMHUPOBAHMS MHUPOBO33PEHHUS
o0yy4aroierocsi, ero MpeACTaBICHUN O MaTepPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOW  JIeSITeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha OMPENEIEHHOM dTane €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CrpykTypa coiepkaHus MPOrpaMMbl IO XMMHHU C(POPMUPOBAHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
MOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PacCMATPUBAOTCS HA OCHOBE HMIIMPUYECKHU
MOJTyYEHHBIX U OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO
YPOBHSI K JPYyroMy, BBITIONHSSA (DPYHKIUM OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOICTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJyYEHHUS
U3Yy4aeMbIX BELIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTEeMHOW MpUPOJIbl, LIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHUIO U
METO/JaM TO3HaHUs B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPHUBICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaMeToB: «OKpyKaloumil Mupy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wW3yyeHUH XUMHH MOPOUCXOAUT (HOPMHUPOBAHME 3HAHUH OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbBl XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PaKTOB, MOHATHM, 3AKOHOB M TEOPETUUYECKHUX TMOJOKCHUM,
JOCTYIIHBIX 000OIIEHU MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUH B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (OpMHUPOBAHHE WHTEIUIEKTyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEJIbBHOMY HPHUHSITHUIO PEIICHUH,
CHOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIeHUE
O0yJarommxcss K CaMOCTOSITEIbHOM IMO3HABATEIbHON JESATEIHHOCTH, HAYYHBIM
MeToJlaM MO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIoBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHAIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATHP W OICHUBATh SIBIICHUS
OKpY’KaOIIIEer0o MHUpa, MCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHbIE MPU H3yUYEeHUHU
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGUIs W HAMpPaBIEHHOCTU AajbHEHIIEro
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUyeHUsT XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOcHUTENbHas aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTUHEHUM.

Du3NYeCKUe U XMMHUYECKUE SBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Knaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, MpaBuiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) U XUMHYECKUX (TOPEHHUE CBEUU, MPOKATHBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAaHUE  PE3yJbTaTOB  MPOBEACHHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoie, (PU3MUECKUEe U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUST KHUCTIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TEePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemMeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHbIE ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B paCTBOpPE. XUMUUYECKHE CBOMCTBA BOJAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4deloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojieoOpasywoniue (OCHOBHBIE, KHUCJIOTHBbIC, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEIECICHUE COICPKaHUs KUCIOpOAa B BO3AYyXe€, MOTyYEHHUE,
coOupaHue, pacrno3HABaHWE M HU3YUYCHHE CBOWMCTB KHUCJIOpPOJa, HAOJI0JICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMoeicTBre Bojgopona ¢ okcuaom menu (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOAEHUCTBUE BOJbBI C METAJLIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydeHue B3aumozeiictBusa okcuga meau (1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM U3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne KiIacChl HEOPraHUYEeCKUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKK KiIacCCU(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. l[loHsitHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMEIbHbIE METAILIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnogmueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux dnmemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYEeCKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO IpymiaM U MepruoiaM.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATETBHOCTh XUMUYECKUX 311€EMEHTOB. MIOHHAs CBA3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMM KHUCJIOT W IIEJOYei, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 MCIIONb30BAHWE KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(uKaius, TMepuoIuIHOCTh, HAOIIOACHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUE BEIUYHUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnomnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBHMU C TIOJOKEHHUEM »3JIEeMEHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TermioBomy 3ddexTy, mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMruyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKIuu. CocraBieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMH BUIAMHU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUH 00 DJICKTPOITUTHUCCKON
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOWCTBA Ha MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJI0YaMu). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
HaXOXJICHUE B MPUPO/IE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHUe CBOMCTBa cepbl. CepoBOIOPO, CTpoeHHUE, (PU3MUECKUE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTAaBUTENM KHUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYyYEHUS CEPHON KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue U XMMHUYECKHE CBOMCTBA, oNyuyeHue U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOlicTBa (0OIlIME Kak TMpEeJCTaBUTENS KJlacca KHUCIOT U crheluduyeckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yn00peHunil. XuMHUYECKO€e 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aoTpornuele Moaupukammu ¢Gocdopa, uU3NUECKHE U XUMHUECKHE CBOWCTBA.
Oxcug docdopa (V) u dbochopHas kuciaota, Pu3MUIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTEIIEHH  OKHUCIEHUSA.  YTJIEpoJd,  aJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIULIMHE, MPOMBIILIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yrojib, NPUPOAHBIA ra3, He)Tb),
MPOAYKTBl UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAaX: KMpax, OeJKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBONCTBA, TMOJy4YCHHE W
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHeWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEaKIUi Ha XJIOPUJI-MOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeQUHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIOJeHUE MpHU3HaKa €€ NPOTEKaHUs, O3HAKOMJIEHHE C (PU3HUYECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKLUMi HA MOH aMMOHMS U (pocdaT-uOH U U3ydeHHE MPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHUEHTPUPOBAHHON a30THOW KUCIJIOTBI C MEJIBIO
(BO3MOXHO UCIIOJIB30BaHNE BUJICOMATEPHUAIIOB), U3y4YeHUE Mozelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYECHHE IMIPU3HAKOB MX IMPOTEKAaHUS, O3HAKOMIIEHHUE C
NPOAYKUMEW CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTtasiibl U X COCAUHEHUSA

OO1ast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux nosiokeHus B llepuomuueckod cucreme xumuuyeckux ossemeHtos [[. .
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
crocoObl MoyydeHus MeTayioB. [loHSATHE O KOpPpO3UMM METalIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
anementoB JI. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HAaxOXKJIECHUE B IIPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumudeckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJToMUHUN: TIoJ103keHKE B [leproIn4ecKoi CucTeMe XUMUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpoE€HHE aroma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJy4CHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB W CIUIABOB, HUX (HU3NUYECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHHUS KEJIE3a B KUCIOPOAE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MOHAMU HATpusl, Kalus M Kaiblusgd (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

Bemectsa u Marepuasnbl B ITOBCEIHEBHOW JKM3HM 4YeJIOBEKAa. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Poap xuMun B pelieHu# 3KOJI0THYECKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemmnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3el MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJIeJb, SIBICHHE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

dwuszuka: Marepus, aToM, OJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJMYTIPOBOHUKY, AUDIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TElO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, OuMocdepa, 3KOCHCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX I[IEHHOCTHBIX OpPUEHTALMA W
pacIlIMpeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HACJEIUI0, TOHMMAHUS 3HAUYCHUS XUMUYECKOM HAyKU B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M NPaBUJIIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIbHBIX 3aJay, BBIIOJHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJECHHWE M TIOCTYNKU CBOUX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKH U COCTaBIISIONINE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIbI, B3aUMOCBS3SIX YEJIIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M HCCIIEIOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUEHHUIO MPOQPECCUil U Tpyia pa3InyHOTO Po/ia,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCuOHATBLHOM AESTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K NPUPOJAEC KaK HCTOYHUKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
MpaBuUJ 0€30MacHOT0 MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbDI

B cocrtaBe wMeTanmpeaMETHBIX PpE3yJbTaTOB BBIJICISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABIIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUYECKHUE pacCyXJAeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYHMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 Pe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMU W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJi BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpO! aKTUBHOT'O MCIIOJIb30BAHUSI PA3JINUHBIX [TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJNM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIJIEJOBATENbCKON N1€ATEIbHOCTH UH(POPMAIMIO O BIUSHUM MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcCykmaemMoll  TeMbl, (OPMYIHPOBATb CBOU  MPEJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEPUMEHTa (Ja00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBAThH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUM NPH BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 33/IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chenupuiecKkue JUisi TpeAMETHOW obmacth «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWA, €ro HMHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSIX.

K konIy oOyueHus B 8 kjiacce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHUI:

e paCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBOU 3PPEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTallb, pPaaUyC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs! CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MaccoBas J0Ji BeElleCcTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJIE€HHS (HOpMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucrteme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OoJbllIMe TEPUOAbl, COOTHOCHUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmume «llepuoamueckas cucrema xummudeckmx osaementoB I .
MenaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO W MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMAaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJB30BAaHUS  XUMHUYECKOM  MOCyIOH |
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHUECKas pPeaKisi, XUMUYeCKasi CBSI3b, TEIIOBON ekt
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKkUuuu, MPEAeabHO JOIyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIMIA;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsg, METaUIMUecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIHCHIBAaTh U XapaKTepPHU30BAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «1modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYECKON Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MajblX NEPUOJIOB U TIaBHBIX MOATPYHN C YUYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPAaBHEHUSI BJEKTPOIUTHYECKOW JTUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX PeaKIuii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO OJJIeMEHTa 10 (dopMyIie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 10 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIliI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMHs — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BertectBa 1 xuumudeckue bubnunoreka LIOK
1.2 15 1
peaxkuuu https://m.edso0.ru/7f41837c
Hroro 1o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Boznyx. Kucnopon. Ilonsitue bubmmnoreka HOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopon. ITonstue o kucinorax bu6nmorexa LIOK
2.2 8 1
U CONSIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHMSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bubnunoreka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' po https://m.eds00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

bu6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHU 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpouabubie IIpakTuuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna 05.09.2026  https://m.edsoo.ru/ff0d210c
5 [TonsiTrie 0 METO/TaX MO3HAHUS B 1 bu6mmorexa [IOK
XUMUH 07.09.2026  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboThI B 1a0OpaTOpUH U IPUEMBL 1 bubnuoteka [JOK
oOparteHus ¢ 1a00paTOpHBIM 12.09.2026  https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa U cMecH. CriocoOb! 1 bu6mmoreka [JOK
paszeneHus cMecei 14.09.2026 | https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 bubmmorexa [JOK
! . PrMED 20.09.2026  https://m.edsoo.ru/ff0d28c8
OUYMCTKH MOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 ATOMEL H MOIICKYIEI 1 22.09.2026  https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2026 = https://m.edsoo.ru/ff0d2be8
8 IIpocThie u coXHBIE BElleCTBa 1 bubmorexa HOK
P B 28.09.2026 = https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
YIPIPHO® ¥4 03.10.2026  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK

10 Xumrieckas popuysa. Banenrocts 05.10.2026 = https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca 10.10.2026  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHAYECKOr O bubmuorexa [JOK
3JIEMEHTa B COeJUHEHUH 12.10.2026  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmorexa [IOK
MougsipHas macca 17.10.2026  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHUYecKasi peaKius 19.10.2026 @ https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yci0BUSA IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX peaKIui 24.10.2026 | https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuoteka [JOK
XVMHYECKUE YpaBHEHUS 26.10.2026 = https://m.edsoo.ru/ff0d3b88
Berurcnenus: KoJIm4ecTBa, MacChl
17 BEIIECTBA [0 YPABHECHUSM bubmorexa HOK
B YpaBHex 07.11.2026  https://m.edsoo.ru/ffod5708
XUMHUYECKHUX PEAKITHHA
Knaccudukanuss XaMUYECKHX peakIui
18 (coe I/IH(I;HI/ISIH a3JI0KCHUS e bubmmorexa LIOK
8 P ’ 09.11.2026  https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O000IIeHe U bubmmorexa [TOK
" JHCT: Hvl 14.11.2026 = https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 16.11.2026  https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razoB. Cocras bubnuoreka [IOK
BO3ayxa. Kucinopon — sneMeHT u 21.11.2026  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHUCJIOPO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
poJa {Peaitl ’ 23.11.2026  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrniocoObl MoTy4eHus KUCIopo/ia B
23 nabopaTopuu }I/’an OMBIMHerHciTH bubmorexa HOK
patop P ' 28.11.2026  https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, DK30- 30.11.2026  https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKIUIX
TormuBo (He(Th, Yroiab U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CIIOCOOBI z:ro bubmorexa LHOK
P VxS, 05.12.2026  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonydenue u coOupaHue KHCIOPO1a bubmmorexa [JOK
v . P poaa, 07.12.2026  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
97 Bonopon — anemeHT u pocroe bubnuoreka [IOK
BenlecTBo. Haxoxenue B npupose 12.12.2026  https://m.edsoo.ru/ff0d4dd0
28 dusnveckue U XMMAYECKUE CBOMCTBA bu6mmorexa [IOK
Bozopoaa. [Ipumenenue Bogopoaa 14.12.2026  https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COJSAX bubmorexa LHOK
19.12.2026  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnmnoreka [JOK
nabopaTopuu 21.12.2026  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tony4yenue u cobupanue Bogopoa bubmmorexa [TOK
e P HOPOAA, 10.01.2027  https://m.edsoo.ru/ff0d4f42

W3yYEHHE €ETO CBOWCTB)



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoranpo 12.01.2027  https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA

33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK

B . y 16.01.2027  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruncnenust 006EMOB ra3oB 1Mo

34 ABHCHMIO PEAKIIMM HA OCHOBE bubmorexa LHOK
7P "p B . 18.01.2027  https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX OTHOIIICHUH T'a30B

35 ®du3nyeckue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI 24.01.2027 @ https://m.edsoo.ru/ff0d587a

36 CocraB ocnoBanuii. [lonsitue 00 bubnuorexa [JOK
WHIUKATOpax 26.01.2027  https://m.edsoo.ru/ff0d59e2
Boga kxak pactBopuTens.

37 Hacelmenusie 1 HeHACKIIIEHHBIE bu6mmoreka [JOK
pactBopsl. MaccoBas 1071l BEIIECTBA B 30.01.2027  https://m.edsoo.ru/ff0d5b40
pactBope
[TpakTuyeckas pabora Ne 5 o teme

38 «IIpuroroBieHne pacTBOpOB C bubnuoreka [IOK
ompeIeIEHHON MacCOBOM JT0JIeH 01.02.2027 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTtponbHas padora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoxa. Boga» 06.02.2027 | https://m.edsoo.ru/ff0d6342

40 OKcuIpl: COCTaB, KJIacCuUKaIs, bubnuorexa [JOK
HOMEHKJIaTypa 08.02.2027  https://m.edsoo.ru/ff0d664e
[TonydyeHnune u XuMHYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK

’ P 13.02.2027  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Knaccuduxams, bubmuorexa [JOK
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HOMEHKJIaTypa 15.02.2027  https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnunoreka [HOK
OCHOBaHUM 20.02.2027 = https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarus, bubnmoreka [JOK
HOMEHKJIaTypa 22.02.2027  https://m.edsoo.ru/ffOdfee2
45 [TonydyeHne u XxuMHu4yecKkue CBOWCTBA bubmumoreka [IOK
KHUCIIOT 27.02.2027 @ https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpA,
46 cnocoéblj HILJI )eHI/Iﬂ XI/IMI/I‘IZEKI/IG bubmorexa HOK
y YR 29.02.2027  https:/m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 05.03.2027  https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
48 I'eneTndeckas CBA3b MEXAY KilacCaMu bubnnorexka [JOK
HEOPraHUYECKUX COCANHEHUI 07.03.2027  https://m.edsoo.ru/00ad9a50
49 O06o01eHre 1 cucTeMaTu3aIus bubnuotexa [JOK
3HaHUU 12.03.2027  https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKUX bubmmorexa [JOK
. P 14.03.2027 = https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbIe MOMBITKU KIACCUPUKAITUU
51 XI/II\F/)[I/I‘ICCKI/IX 3JIEMEHTOB ?IOHHI;I/IG 0 bubmmorexa [TOK
' 19.03.2027 = https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
Ilepuonuueckuii 3aK0H U
52 [Teproguyueckas cucteMa XUMHUECKUX bubmmorexa [TOK
prox 21.03.2027 @ https://m.edsoo.ru/00ada52c
anemenToB J[. 1. Menaeneesa
53 [Tepuonpl, rpymIbl, TOATPYIIITHI bubmuorexa [JOK
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02.04.2027  https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnunoreka [HOK
snep. M3oTomnbl 04.04.2027  https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YEK
55 aToMOoB 3JieMeHTOB [lepuoanueckoit buGnnorexa LIOK
09.04.2027  https://m.edsoo.ru/00ada6bc
cuctemsl Jl. 1. Menzaeneera
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 10 €T0 IOJIOKEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. 11.04.2027  https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHS HAYKH U NIPAKTUKU. [I. bubnnorexa [HOK
N. MenneneeB — yu€Hbli, IeAaror u 16.04.2027  https://m.edsoo.ru/00ada96e
rpakIaHUH
Peseprubiit ypok. O60011eHIE U
58 CHCTgMaTmZEHs[ 3HaHI/II;IH / bubmorexa HOK
. 18.04.2027 @ https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas padboTa
KonTponbnas padota Ne4 mo teme
59 «CTtpoenne aroma. XuMUUIecKast bubnunorexa [JOK
cBs3bY» / Beepoccwuiickas mpoBepoyHast 23.04.2027 = https://m.edsoo.ru/00adb486
pabota
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka [JOK
XUMHYECKUX JIEMEHTOB 25.04.2027 = https://m.edsoo.ru/00adaab8
61 Honnas xuMuueckas CBs3b bubmorexa HOK
30.04.2027  https://m.edsoo.ru/00adac34
62 KoBanieHTHas mossipHast XMUMHYECKast bubnmnoreka [JOK
CBSI3b 02.05.2027  https://m.edsoo.ru/00adaab8
63 KoBanentHast HenossipHasi XUMU4ecKas bubnmoreka [JOK
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CBSI3b 07.05.2027  https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
o4 CTereHb OKkuCICHIA 1 10.05.2027 https://m.edsogru/OOadae28
65 OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE 1 bubnmoreka [JOK
peakuuu 14.05.2027  https://m.edsoo.ru/00adb076
bubmuoreka [JOK
66 OKHCIHTEIIH 1 BOCCTAHOBHTCIIH 1 16.05.2027 https://m.edsogru/OOadbOYG
PesepBuslit ypok. O60011eHNE U
67 CUCTEMaTH3alMs 3HAHUH 110 TeMe 1 bubmuorexa [JOK
«CTtpoenne aroma. XuMU4IeCKast 21.05.2027 @ https://m.edsoo.ru/00ad9ch2
CBSI3b)»
68 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cUCTEeMAaTU3alusA 3HaHUI 23.05.2027 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[lepuoanueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 05.09.2026 bu6mmoreka [IOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU BuG 10K

nonnoTexa

2 i 1 07.09.2026
CRONCTD XI{MH%CKHX OTICNCHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB
K

3 naccuuKaius 1 HOMEHKJIaTypa 1 12.09.2026 bubnuoteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buaer xumudeckoit CBﬂ?I/I W THIIBI 1 14.09.2026 bu6mmoreka [JOK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas pabora Nel no reme

5 «IToBTOpEHUE U yriybaeHne 3HaHUH 1 1 19.09.2026
OCHOBHBIX Pa3JiesioB Kypca 8
KJIacca»

6 Knaccmvbmcaunﬁ XUMHYECKUX 1 21.09.2026 bubnuotexa [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHYECKOU BuG 10K

nonuoTexa

7 Nl 1 26.09.202
peakmuu. [ToHsATHE 0 TOMOTEHHBIX U 6.09.2026 htts://m.edsoo.ru/00adbeda
TETEPOreHHBIX PEAKIIMIX

8 [TonsiTue 0 XMMUYECKOM 1 98.09.2026 bubmuorexa [JOK

paBHOBecHH. DaKTOPHI, BIUSIIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCakuuun
" IIOJIOXKCHUE XUMHNYECCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9 03.10.2026
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN BuG 1OK
noIMoTeKa
10 . 0 05.10.2026
AHCCOLAIlAH. CHIBHEIE 1 CTAGEe https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
. bubmuorexa [JOK
11 Honnble ypaBHEHUS peakiuii 10.10.202 https://m.edsoo.ru/00add448
XUMUYECKUE CBOWCTBA KUCIIOT U
12 OCHOBAHMH B CBETE MPEACTaBICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON 12.10.20256  https://m.edsoo.ru/00add5d8
JTUCCOITUAITTT
XHUMUYECKUE CBOKCTBA COJIEHN B Bu6 10K
UOJINOTEeKA
13 i 17.10.2026
CBETE npeL[CTaBJIeHIV/H/I 00 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
bu6mmoreka [IOK
14 I1 i 19.10.2026
OIDITHE O THAPOITSE CONCH https://m.edso00.ru/00add9d4
O06o0011eHNne U cUCTeMaTH3aIUs bubmmoreka [IOK
15 3HAHHUN 24.10.2026 https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1. Bu6 10K
nOJIHOTEeKA
1 P 26.10.202
6 «Pemmenne 3KCIepUMEHTATBHBIX 6.10.2026 htts://m.edsoo.ru/00addbfa
3aau»
KonTponbnas padorta Ne2 o teme
17 «DNEKTPOTUTHYECKAS 07.11.2026 bubnmoreka [JOK

nucconuanus. XUMHYECKHE
peaKIu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mas xapakTepuCTHKA TaJIOTCHOB.

. bubmmoreka [JOK

18 XHUMHYECKHE CBOMCTBA HA IPUMEPE 09.11.2026 https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopoa. CojissHas KHCIIOTa,

19 XI/IMII/)I‘-IGCIiII/IS CiOﬁCTBa MOJTy4eHue 14.11.2026 bubmmorexa [JOK

> HOIVH ’ o https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTuueckas padora Ne 2 o Teme BuG 10K
. noIMoTeKa

20 «HonyquH"e conjmon KHUCIIOTHI, 16.11.2026 https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOWCTBY
Brruncnenus no ypaBHEeHUSIM Eub 10K

. noIMoTeKa

21 XUMUYECKUX PEAKIUi, €CIIH OJUH 21.11.2026 https://m.edsoo.ru/00ade48s
U3 PEareHTOoB JIaH B U30BITKE

99 OO01mas xapakTepuCcTUKa SJIEMEHTOB 93.11.2026 bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.

o "

93 axomneHI/ie cepsl U eé 98.11.2026 bubnuoteka [JOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 @Hgnqefxgei XI/III:\)/II/I'—ICCKI/IG 30.11.2026 bubmmorexa LIOK

. o https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢buznyeckue 1 XUMHUECKUE 05.12.2025 bubmmorexa [JOK
. o https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE TIPOMBIIIUIEHHOTO criocoba 07.12.2026 bubnuorexa [JOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienue MaccoBOi 101U

bu6mmoreka [IOK

27 12.12.2026
BBIX0/1a IIPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTUKa 3JIEMEHTOB
VA-rpynmsl. A30T, Eub 10K

noIMoTeKa

28 14.12.2026
PACUPOCTPAHCHICE B HPHPOIE, https://m.edsoo.ru/00adeea6
(bu3HUYeCKre U XUMUYICCKUE
CBOMCTBA
AMMuak, ero ¢puznyueckue u Eub 10K

noIMoTeKa

29 i 19.12.2026
HUMFCCRHE CROHCTES, HOMyHeHHe https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTrueckas padora Ne 3 o Teme BuG 10K

nOIMoTEKA

30 «HonyqveHI/Ie aMMHaKa, U3y4eHue 21.12.2026 https://m.edso0.ru/00adf180
€ro CBOWCTBY»

31 A30THas KI/ICJ'IOTE\lJ, e€ puzuveckue u 09.01.2027 bubnuoteka [JOK
XMMHYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATHHBIX Eub 10K

nOIMoTeKa
2 . X 11.01.2027

3 yRoOperHi. Xumuieckoe 5 01.20 https://m.edso0.ru/00adf518
3arpsi3HEHUE OKpY Karoleil cpeabl
COETMHEHUSIMH a30Ta
docdop. Oxenp pocdopa (V) u

33 (bocg)o pHaSI KH?H((I))Ta (bq)plljm(qe)cxne " 16.01.2027 bubmmorexa [JOK

P . o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocaToB B Eub OK
34 Ka4yecTBE MUHEPAIbHBIX YIOOPEHUH. 18.01.2027 nomorexa L

3arpsi3HeHue IPUPOJHON CPEIb

https://m.edsoo.ru/00adfc20
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dbocharamu

Yrnepon, pacnpocTpaHeHue B

bu6mmoreka [IOK

3% MPHPOAE, qmchicme 1 23.01.2027 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcuppl yriaepona, ux pusndeckue
U XMMHYECKHE CBOMCTBA. Eub 10K

noIMoTeKa

36 DKoJoru4eckue npooIemsl, 25.01.2027 https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)

N bubmuorexa [JOK

37 YronpHas KUCIIOTa U €€ COMH 30.01.2027 httos://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
"H .

38 OJIy4E€HHE YIJIEKHCIIOrO Tras3a 01.02.2027 bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"

[TepBoHayanbHbIE MOHATHUS 00 Eub 10K
uOIMoTeKa

39 06.02.2027
OPTAHTITECIx BOITICUTRAX KAk O https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepo/ia

N bubmuorexa [JOK
40 K 08.02.2027
POMEIIH 11 €10 SOt/ HHOHTE https://m.edso00.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
Pemrenue skcnepuMeHTaIbHBIX bubnmoreka [JOK

41 13.02.2027
3a7a4 no reme «BaxHeimme https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U MX COCTUHEHUS)

KonrtponsHas padora Ne3 o reme BuG 10K
nOJIHOTEeKA

42 B i 15.02.2027
(DRHCHILHE HEMETALIBHIT X https://m.edso0o.ru/00ae0e18
COCTUHEHUS

43 OOm1ast xapaKTepUCTHKA 20.02.2027 bubmmorexa LIOK

https://m.edsoo.ru/00ael103e
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XUMHUYECKUX IJIEMEHTOB —
MeTaiioB. MeTamnueckast CBsi3b U
MeTaJlJIn4ecKasi KpUucTainyecKas
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

. bubnmoreka [JOK
44 9J‘IeKTp0XI/II\fI/I‘{eCKI/II/I pan 22.02.2027 httos://m.edsoo.ru/00ae 1156
HaNPSHKCHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
MetayuioB. CruiaBel. Beraucienus EuG LOK
nOJIMOTEeKA
45 1o ypaBj{eHI/ISIM XUMHUYECKUX 27.02.2027 httos://m.edsoo.ru/00ae 1156
peaKIvii, €CITM OJIMH U3 PEearcHTOB
COJCPIKHUT TIPUMECH
bu6mmoreka [IOK
46 [TonsTHE O KOPPO3UH METAIIOB 29.02.2027 https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [esosmere MeTas: 05.03.2027 https://m.eds00.ru/00ae14b2
Oxcupl ¥ THIPOKCH/IBI HATPUS U bubnnorexka [JOK
48 KaJTust 07.03.2027 https://m.eds00.ru/00ae14b2
49 H_ICJ'IO‘IIjOSGMeJ'IBI{He MeTaJUThl — 12 03.2027 bubnmoreka [JOK
KaJblIM¥ U Maruui https://m.edsoo.ru/00ael5e8
. bubnmnoreka [JOK
50 Baxkueiiiine coeqMHEHNS KaIbIIH 14.03.2027 https://m.edsoo.ru/00ae15e8
51 0606H}CHHC Y CHUCTeMAaTH3aIUs 10.03.2027
3HAHUU
52 JKécTkoCTh BOMIBI U CTTOCOOBI €€ 91.03.2027 bubnuorexa [JOK
YCTpaHEHUs https://m.edso00.ru/00ae1886
53 [TpakTrueckas padota Ne 6 o Teme 02.04.2027 @ bubmuoteka [JOK
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"YKEcTKOCTh BOABI 1 METOIEI €6

https://m.edsoo.ru/00aelae8

ycTpaHeHus"
. bubnmoreka [JOK
4 4.04.2027
> Amomuiuit 04.04.20 https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U 09.04.2027 bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keseso 11.04.2027 https://m.eds00.ru/00ae1d86
Okcupl, THIAPOKCUIBI U COJTH bubnnoreka [JOK
57 16.04.2027
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O606HuleHI/Ie A CUCTEMATU3ALU 18.04.2027
3HAHUI
[IpakTuueckas padota Ne 7.
59 Pemenne 3KCH€pHM€HTiU‘IBHBIX 93.04.2027 bubnnorexka [JOK
3aj7a4 1o TeMe «BakHeimue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Beruncnenus mo ypaBHEHUSM
XUMHUYECKUX PEAKIUi, €CIIU OJUH
60 U3 peareHTOoB J1aH B U30BITKE WU 25 04.2027 bubnnoreka [JOK
COZEPKUT IpUMecH. Beruncnenus https://m.edso0o.ru/00ae1750
MacCOBOM JOJIH BBIX0OJa MPOAYKTA
peakuuu
61 O6O6HUIGHI/IG 1 CHCTEMaTH3aIH 30.04.2027
3HAHUI
Kontponbnas padota Ne4 o teme
62 «BaxkHeme MeTajIbl U X 02.05.2027
COCIUHCHHU S
63 BemecTBa 1 Marepuansi B 07.05.2027 @ bubmuoreka [{OK



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

HOBCEIHEBHOU KU3HHU YEJIIOBEKA

https://m.edsoo0.ru/00ae3f50

64 XI/IMI/I‘IGCKOCUBan}ISHeHI/Ie 1 10.05.2027 bubnunoreka [HOK
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
65 Ponp xumuu B periennn 1 14.05.2027 bubnmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHbIit ypok. O6o6iueHHe u 1 16.05.2027 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHbII ypoK. O606iueHI/Ie u 1 91 05.2027 bubnuoreka [IOK
CUCTEMaTU3alusl 3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O606£ueHI/Ie U 1 93.05.2027 bubnnorexa [HOK
cucTeMaTu3als 3HaHU! https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)IG XUMHWYCCKUC ITOHATHS)

11

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSATHUH: arowm,
MOJIEKYyJIa, XUMHYECKUI 3JEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJIIPDHAs Macca, MaccoBas [0S XMMUYECKOIO
JJIEMEHTa B COEJMHEHUHU, MOJSPHBIM 00BEM, XMMHUYECKas peakius,
KJacCU(pUKalMsig  peakUHil:  peakuud  COEAMHEHHUS,  pPEaKIHH
pa3IOKEHUs,, PEAaKUMU 3aMelIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKLHUU, TEIIoBOW 3¢ (EeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MHOHATHU U

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIOJIb30BAaTh XUMHNYCCKYIO CHUMBOJIMKY JIA COCTABJICHUSA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6HHapHBIX

COCOAUMHECHUAX

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

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY (D (DEKTy)

1.7

BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUHCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyre

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

NPUMEHATh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAaHUE,  OKCIEPHUMEHT  (peajbHBIdA |
MBICJICHHBIN )

[To Teme: «BakHeiime npeacTaBUTEIN HEOPIraHUIECKUX BEIIECTBY

pacCKpeiBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHX MMOHSTHM: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1o Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHNM4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBATH) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAAs ONUCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKINAN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU TMPOTCKAHUA XUMHUYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
71ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKUE HKCIIEPUMEHTHI 110
paclO3HAaBaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IOMOLIBIO
WHIUKATOPOB (JakMmyc, (eHondTaner, METUIOPAHXK U IPYTHE)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peakinu

ITo Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHToB J[. M. MenpaeneeBa. CtpoeHne aTOMOB.
Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINM
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSATUN: AIpO aroma,

ANIEKTPOHHBIA CIIOM aroma, aToMHas oOpOWTanb, paguyc aToma,

XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAas KOBAJICHTHAA CBA3b,




3.2

3.3

ANEKTPOOTPHUIIATEIbHOCTh, HOHHAsl CBSI3b, HWOH, KaTUOH, AaHWOH,
CTEIEHb OKUCIICHUS

KJIaCCU(UIIUPOBATH XUMUYECKUE DTIEMEHTBI

OMKCHIBATh U XapakTepu3oBaTh TabnuuHyro (Gopmy [lepuoanueckoit
CHUCTEMbl XHMHYECKUX JJIEMEHTOB: pa3jIMyaTh TIOHATHUS «TJIaBHAs

noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIIIHE) Cpuoabl

3.4

3.5

packpsiBaTh cMbica Ilepuoanueckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT MUX IIOJIOXKCHHSA B HepHOI[I/I‘ICCKOﬁ

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos  JM.
MenzeneeBay C YHUCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsaa  s1pa, oOluee Yucio

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KIIACC

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCOAUMHCHUAX
ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOBaJ'IeHTHaSI u I/IOHHaﬂ) B

HCOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

ITo Teme: «BemecTBO U XUMHUYECKas peakuusa»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMTHI, AIIEKTPOJUTHYECKAs JUCCOIHAIIMS,
peaKkIMy MOHHOrOo OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIJIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHME M BOCCTAHOBJIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBWIEGHTHAs, HWOHHa,

MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUYECKON peakiuu

1.2

1.3

14

WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX HOHATUH H
IPUMEHSTh 3T MOHATHUSA NPU OIMCAHUY BELECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUU
MOHHOr0 0OMeHa

pacCKpeiBaTb CYIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUW peaKkIuu

IIo Temam: «HemeTamnsl M uX coeguHEHUS» U «MeTaaiabl U HUX

COCAUHCHUA

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSAMH IO BBIIOJIHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

IPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: pPACMO3HABATH ONBITHBIM IYTEM XJOPHI-,
Opomuza, wuomuna, kapbonar, ¢ocdar, cunmkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIME B BOJHBIX PaCTBOpax HEOPraHUUECKUX BEILIECTB
ITo Teme: «XUMHSI U OKpY:KArOIIAsl CPENA»

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX  XUMHYCCKUX TTOHSITHI: HI[K

BCIIECTBA,; KOPPO3Usd METAJIIIOB

3.2

IIPUMCHATE OCHOBHEBIC OII€panuu MBICITUTEIBHOMN JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBS3€H — IS HM3Yy4eHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHBIe
METO/BI IO3HAHHSA — HAOIIOJACHHWE, W3MEPEHHE, MOJEIHpPOBaHNUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Ipenver xumuu. Poiab XUMuM B JKM3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIIICCTB

ITonsTHE O MeTOAAX MO3HAHUSA B XMMHUU. UHCTBIC BEILIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

1.4

ATOMBI © MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe X CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHHUC

XuMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XMMHMYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OrHocuTenbHas aTOMHasa macca.
OTtHOocHUTEIbHAS MOJICKYJISIpHAd Macca. MaccoBas 701 XUMHYECKOT0 3JIeMEeHTa

B COCTUHEHNH

1.5

1.6

1.7

KomnuectBo BemectBa. Moisb. MonsipHasg Macca. B3aumocBsI3p KoJIMYECTBa,
Macchl M 4HcIa CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢dopmynam

XUMHUYECKHUX COCINHECHUM

Pusnueckue U XUMHUYECKUE SABJICHMS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

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

XUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY 10, ¢ MpaBUiIaMu
paboTel B JabopaTopur W TpuéMaMH OOpalieHus C J1abOpaTOPHBIM
o0opysoBaHrEeM, H3yuYe€HHE U ONUCaHHe (HU3UYECKHX CBOWCTB 00pasiioB
HEOPTaHWYECKUX BEIIECTB, HaOoaeHne (u3uueckux (TUIaBJICHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KMIIEHWE W KOHJCHCAIUs BOJABI) U
XUMHYECKMX  (TOpeHHe CBeuYd, [MpOKaJMBaHWE MEJHOW  MPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCJIOTOW) sIBIEHUM, HAOMIOJEHUE U OINKCAaHUE
MPU3HAKOB TPOTEKAHWS XWMHUYCCKUX peakinuid (pa3joeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3lIoKeHUE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE Kelie3a ¢ PaCTBOPOM

comu meau(ll), m3yuenue crnocoOoB pazencHus cMeceil (C TOMOIIbI0 MarHUTa,




2.1

2.2

2.3

¢wibTpoBaHMEe, BBHINApUBAHHUE, NUCTHIULALUA, Xpomarorpadus), MpoBeneHUE
OUYHUCTKH [TOBApEHHOM COJIM, HAOJIIO/IEHHE U OITMCAHUE PE3yJIbTATOB IIPOBEACHUS
OIbITa, WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJCIIEH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxnelime npecTaBUTeNIn HEOPTaHMYECKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxoskaeHuwe kuciaopoja B mpupoje, (Gpu3udecKkue U XUMHYCCKHE
cBoricTtBa (peakumu ropeHus). Oxcunbl. Ilpumenenue kuciopoga. CrocoObl
MOJyYeHUsI KHUCIOpoJa B JIaOOpaTOpUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kkucnopoja B mpupojie. O30H — alIoTporHas MoaupUKalus KUCIopoia

TemnoBoit 3hekT XuMUIECKON peakluy, TEPMOXUMHUECKHUE YPaBHEHHSI, K30~
¥ DHJO0TEPMUYECKHE peaKkny. TOIIMBO: Yyroib U MeTaH. 3arps3HEHUE BO3/yXa,
yCHIJIEHUE MapHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CII0s

Bonopon — anemeHT u mpocrtoe BelectBo. HaxoxneHue Bogopona B IpUpOJE,
dbusnueckre W XWMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnorse! u conu

2.4

Mounsipablit 00BEM razoB. PacuéTel M0 XUMUYECKUM YpaBHEHUSIM

2.5

2.6

dusnyeckue CcBOMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBL. PacTBOPUMOCTBH BEIIECTB B BOJE.
MaccoBasgs nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpOB B NpUPOAE M B KU3HM 4YenoBeka. Kpyrosopor
BOABl B TpuUpoje. 3arps3HeHHe NpUpPOAHbIX BoA. OxpaHa M OYHMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmueckux coenuHeHunidl. Oxcuabl. Knaccugukarus
OKCHJOB: cojeoOpa3yomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyronie. Homenknarypa oxcuaoB. Pusndeckue M XUMHUECKUE

CBoOIiCTBa OKCHAOB. [loryueHne okcuoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHUM: WHIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudukarus kucinor. Homenknatypa kucior. Dusnueckue u
XUMHYECKHE CBOMCTBA KHUCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

ITomy4yenue kucior

2.9

Comu. Homenknarypa conei. @usnyeckue M XUMHUYECKHUE CBOMCTBA COJEH.

[Tonyuenue coneit




2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMU HCOPTraHUYCCKUX COC,Z[I/IHGHI/Iﬁ
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3.1

3.2

XVUMUYECKUN  3KCHEPUMEHT: KadeCTBEHHOE  OINpEACICHUE  COACpKaHUS
KHUCJIOpO/a B BO3JyXe, IMOJy4YeHHE, cOOMpaHME, paclo3HaBaHUE U M3Yy4YEHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIAOM U
YCIIOBHS BOBHUKHOBEHUS U IIPEKpallleHus] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0pa3llaMd OKCHJOB U OINHKCAaHWE WX CBOMCTB, NOJy4YeHHE, cOoOUpaHue,
pacrio3HaBaHME U M3Y4YE€HHUE CBOWCTB BOJOpOAA (rOpeHHe), B3auMoJeicTBUE
Bozopoaa ¢ okcugoMm Meau(ll) (Bo3MOXKHO HUCTIOIB30BAHKE BHIEOMATEPUAIIOB),
HaOmrofeHne oO0pa3lloB BEIIECTB KOJWYECTBOM 1 MOjb, HCCIEJOBAHUE
OCOOEHHOCTEHl  pacTBOPEHHMs BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpeNeNEHHON MacCOBOM J10Jiell pacTBOPEHHOIO
BELIECTBA, B3aMMOJEWUCTBUE BOJbl C MeTaIaMU (HaTpUEeM U KajlbIHEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OIPENEICHUE pPAaCTBOPOB
KACIOT W IIEeJIoYel C IMOMOIIbI0 HMHIMKATOPOB, HCCIEIOBaHWE OOpPa3IoB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHHE H3MEHEHUS
OKpacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYEH, Hu3ydyeHue
B3auMojieiictBua okcuga menu(ll) ¢ pacTBopom cepHOUM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUN HEUTPAIU3aLNH, I0Jy4YEHNE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJHOIO0 METaula JApYTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHelmMe kiacchl HEOPraHUYECKHX

COEeIMHEHUIT

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBs3b. OKUCITUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBble TOMBITKA KIACCH(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX JJIEMEHTOB (IEIOYHBbIE W MIEIOYHO3EMETbHbIE METalIbI,
rajJjioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdoTrepHbie

OKCHUIBI U THAPOKCHUIBI

[Tepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX 3iieMeHTOB [1.1.
Meneneesa. Kopotkonepuoanas 51 JUTMHHOTIEPUOIHAS (hopMbI
[lepuoanueckoit cucrtembl xuMuueckux anemeHtoB [[.M. Menneneesa.
Ilepuonbr u rpynmsl. PU3NYECKUI CMBICI HOPSIKOBOTO HOMEpPA, HOMEPOB

nepuoaa U rpymuiibl 3JICMCHTA

3.3

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

SJICKTPOHHBIX 000JIOYEK aTOMOB IEPBBIX 20 XUMHYECKMX DJIEMCHTOB




3.4

3.5

Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOTO

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

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBONCTB IO TpYINaM M TEpPHOJIaM.
3nauenue Ilepuonuueckoro 3akona u Ilepuoauueckoil CUCTEMbl XUMHYECKHUX
AJIEMEHTOB JUISl Pa3BUTHs HayKh W npaktuku. .M. MenneneeB — y4€HbIA U

rpaxxiaHuH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIPHAs)  CBA3b.

DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBSA3b

3.6

3.7

Crenenp okucieHus. OKHUCIUTEIBHOBOCCTAHOBUTEIIHHEIC pCaKkuu. HpOIIGCCI)I

OKHCJICHUS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUUECKUH S3KCIIEPUMEHT: M3Yy4YeHHe OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THUAPOKCHAA LMHKA C pPacTBOpaMU KHUCIOT U
LIEJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKuHﬁ (I‘OpCHI/IC, pC€aKluu pa3jIoKCHUA, COCI[I/IHeHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COJePKAHUSA

BeniectBo 1 xummndeckas peakuus. [Topropenue

11

[Iepnonnueckuit 3akoH. Ileprnoauyeckas cucrema xumudeckux anemenTos J1.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOICTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalbLUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM djeMeHTOB B llepuoamueckon

CUCTEMEC U CTPOCHUEM NX ATOMOB

1.2

CrpoeHne BellecTBa: BHJbl XUMHYECKOM CBS3U. THUNBI KpUCTaNIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMUYecKoH cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpPraHUYEeCKHX
BELIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOMCTBA BELIECTB,
OTHOCAIIMXCA K  PA3IMYHBIM  KJlacCaM  HEOPraHWYECKUX  COEIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMUYecKUX peakiuid Mo pa3IuuHbIM IpU3HaKaM (110 YUCITY U
COCTaBy YyYacTBYIOIIMX B PEAaKLUWH BEIIECTB, MO TeEIUIOBoMYy 3¢ dekrty, mo

H3MCHCHHIO CTCIICHEH OKMCICHUS XHMHYCSCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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[0 YYacTHUIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE  peakluy,

TEPMOXUMHNYCCKUEC YPABHCHUS. Ilousarue o CKOpPOCTH XHUMHYSCKOM pE€aKknuun

[TonsiTe 006 oOpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKHX peakuusax. [lonstue o
TOMOTEHHBIX U FeTEePOreHHbIX peakuusax. [[oHATHe 0 XUMUYECKOM PaBHOBECHH.
@axTophl, BIUAIOIIAE HAa CKOPOCTh XUMHUYECKOW pEaKUUd U TOJ0KEHHE

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIIMA C MUCIIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEIIECTB C PA3JIMUYHBIMU BHUJIAMU
xummuueckoi cpszu. Ctenenp qucconuanuu. CUIbHbBIE U clla0ble SJEKTPOIUTHI.
Peakiuu nonHoro obmena. YcCllOBUSI MPOTEKAHMS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE YypaBHEHMs peakuui. CBoiicTBa KHCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHUN 00 SJIEKTPOIUTUYECKON

Auccouuanuu. KauecTtBeHHBIE pC€aKluu Ha HOHBLI. ITonstue o TUaApPOIU3C coJjieit

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTaUINYECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
azMasa), CIIO’KHBIX BEUIECTB (XJIOpUIa HATpHsl); UCCIIEJOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOH peakiuu OT BO3JACHCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMALMN  KUCJIOT, Iejaoded M coiedl  (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHMsl peakluii HOHHOro oOMeHa (0Opa3oBaHUe OCaJKa, BbIJICIEHUE ra3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOIINX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEaKUuil (FOpeHHe, peakiy pas3iioKeHUs, COeINHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KaUeCTBEHHBIX peaKuit

Ha MOHBI; pCICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4
HemeTamis!l 1 UX cCOeIMHEHUS

OOmast  XxapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMsS AaTOMOB,
XapakTepHble cTeneH okucieHus. CtpoeHue u pu3nyecKkrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3aMMOZEHCTBUE C METaJLIaMH, HEMETaJlJIaMH, IIeao4aMu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M YeJoBeKa. BaxkHenmme XJIOpUIbl U UX

HaXOXICHUEC B IIpUPOAC

O6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u (hU3nUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOIHBIC MOTUPHUKAINN
KHCJIOpOAa W cepbl. XMMHUYECKHe CBoOicTBa cepbl. CepoBOIOPOJ, CTpPOCHHE,
¢usnyeckne W XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IPEACTABUTEIN
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBOHCTBA
(oOmue Kak mpencTaBHTENs Kiacca KUCIOT W crenuduaeckue). XUMHUYECKUE
peakiuy, JeKanre B OCHOBE MPOMBIIUICHHOTO croco0a IMOydeHHsI CepHOU
kucnotel. [lpumenenue. Conu cepHOW KHCIOTHI, Ka4eCTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxneHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arps3HCHUE OKPYKAIONICH CPEeIbl COCAMHECHUSMHU CEepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPEeA0TBpAILEHUs

2.3

OOmast xapakrepuctuka s5eMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEeHUE B IIPUPO/IE,
¢busnveckne u XUMUIecKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHAK,
ero ¢u3nMyeckue W XMMUYECKHE CBOMCTBA, MojdydyeHue U npumeHenue. Comu
aMMOHUA, nux (1)I/ISI/I‘I€CKI/IG n XUMHUYCCKUC CBOI\/JICTBa, MMPUMCHCHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ MOJy4EHHE,
(dbuznvyeckue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeACTaBUTENs Kiacca
KUCIOT M cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIeH aMMOHMS B
KauecTBE MMHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHHE OKpY’Karolei
CpeAbl COETUHEHUSMH a30Ta (KHCIOTHBIE JTOKAM, 3arpsi3HEHHE BO3yXa, MOYBbI

1 BOJJOEMOB)

2.4

docdop, amnorpornHsle Mogudpukauu Gocdopa, puzndeckne U XUMHUYECKUE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHUYECKHE CBOMCTBa, monydeHue. Vcnonbp3zoBaHue ¢ochaToB B KayecTBe

MUHEPAJIbHBIX YI0OpEeHHI

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpOoJ, aUIOTPOIIHBIE
Moau(UKaIMK, paclpocTpaHEHHE B MpUpoae, (U3HUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepona,
ux (uznyeckue M XMMHUYECKUE CBOICTBa, JEHCTBHE Ha JKUBbIE OPraHU3MBI,

MOJIYUYCHUC U TTPUMCHCHHC. DKOJIOTHYECKUE Hp06JICMI>I, CBsA3aHHBIC C OKCHIOM




yraepona(lV); rumore3a rno0anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIMA
s¢dexr. YronpHas KuclIoTa U €€ COJM, UX (PU3NYECKUE U XUMHUYECKHE
CBOWCTBa, TONy4YeHHEe W TpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHaT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEAMIIMHE, MTPOMBIILICHHOCTH U

CEJILCKOM XO03AMCTBE

2.6

2.7

[lepBoHauaIbHBIE TIOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHUSX
yriepona (MeTaH, 3TaH, STWIEH, AaleTHJICH, 3TAaHOJ, TIJHIEPUH, YKCyCHas
kuciora). MIx cocraB m xumuueckoe crpoenue. llonstue o Ouonormvecku
BO)XHBIX BEIECTBAX: JXHMpax, OelKaxX, yrJieBoJaXx — M HMX pPOJU B KHU3HU
4yenoBeka. MarepuaabHOE E€IMHCTBO OpPraHWYECKHMX M HEOPraHMYEeCKHX

COCTUHEHUN

Kpemuuii, ero ¢usnyueckue © XHMHUYECKHE CBOWMCTBA, MOJYYCHHUE U
npumeHenne. CoeuHEeHUs KpeMHHUS B mpupoae. OOmme mpencraBicHHus 00
okcuzae kpemuus(1V) u kpemuueBoi kucinote. CUIUKATHI, UX UCHOJIB30BaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BakHEHIIINE CTPOUTEIBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO0, IIEMEHT, OeTOH, jkeie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCIIHGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3Yy4Y€HHE O00pa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
MOHBl W HaONIOIEHWE MPHU3HAKOB HX MPOTEKAHUS; OIMBITHI, OTpPa)Karollue
¢u3nyeckne U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOPUJOB
(raJloreHN1I0B); O3HAaKOMJIEHME C oOpa3lamMM cepbl U €€ COECJUHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHHWE BHUJCOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJl JACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIeHHOW CEpHOM KHCIOTHI, MPOBEICHUE
KauecTBEHHOW peakuuu Ha cyab(ar-uoH | HaONIoJeHHe NpHU3HaKa eé
MIPOTEKaHMs; O3HAKOMJIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), OOpas3lamMmu
a30THBIX U (ochHOpPHBIX yIOOpPEHUH; MOTyUYeHUe, COOMpaHue, paclio3HaBaHUE U
M3Y4YeHHE CBOMCTB aMMHaKa; MpPOBEICHHE KaueCTBEHHBIX DEaKIMil Ha HOH
aMMOHMSI U (Qocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aNMO/ICIICTBIE KOHIIECHTPUPOBAHHOM a30THOI KHCJIOTHI C MEIbIO (BO3MOYKHO
HCIIOJIb30BAHNE BHJIEOMATEPHANIOB); HW3YYEHHUE MOJEIEH KPUCTAIUIMUECKUX
pemwéTok anmasza, Trpadura, (QyuIepeHa; O03HAKOMIIEHHE C IPOLIECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHHE, coOMpaHMe, PACMO3HABAHHWE W H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHE KAauyeCTBEHHBIX pEaKkUMi Ha KapOoHaT- H
CWJIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
INPOAYKIMEH CHIMKAaTHOM NPOMBINUIEHHOCTH; PEUICHHE SKCIEpUMEHTaIbHbBIX

3a71a4 110 TeMe «BaKHeNUIIe HEMETAIUILI U UX COEIUHEHUS))

Mertamisl 1 uxX COCIUHCHU A

3.1

OO01mmas xapaKTepUCTUKa XUMHUYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojnoxxenus B llepuoamyeckoid cucreme XuMHueckux odnementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaAIIOB. MeTaiinyeckas CBsi3b U
METAUINYECKass KpUCTAIMYECKas pemIETKa.  IDJIEKTPOXUMHYECKHU  Psif

HaIpsKEHUH METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBa MeTa/uioB. OO0IMe criocoObl MOITY4YEeHUS
MeTauioB. [ToHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. Crinassl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy " IIPOMBIINIJICHHOCTH

[lenouynsle Merasuibl: nosoxkeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIIbI U
TUAPOKCUABl HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblIMA:  TOJIO)KCHHE B
[Tepuonnueckont cucreme xuMmuueckux 3iueMeHToB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3nyecKue U XUMHUYECKHE CBOMCTBA
Marfusi ¥ Kanplus. Baxueiimme coeanHeHus Kanblus (OKCHI, THIPOKCHU],

conu). JKEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

AmoMuHMIL: TIoNoxkeHue B Ilepuomnyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Mennaeneesa; CTpoeHHE aroMa; HaxoxaeHue B mpupoae. dusmueckue u
XUMHYECKHUE CBOMCTBA AFOMHUHMS. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJTFOMHUHHUA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMeHToB J[. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mOpupoje. Pusnyeckue Hu
XUMHYECKHE CBOMCTBa jkene3a. Okcupiwl, ruapokcuabl u conu sxenesa(ll) u

xene3a(lll), mx cocras, cBOMCTBA U MOTyYCHUE

3.7

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

X (U3NYECKUMHU CBOMCTBAMH; M3YyYEHHE pE3YJIbTaTOB KOPPO3UH METAJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHICTBUSL OKCHJA KalblUsi W HaTpus C BOAOHM (BO3MOXKHO
KCIIOIb30BAaHUE BHJIEOMATEPHAIIOB); HCCIICIOBAHME CBOWCTB KECTKOW BOJBI;
mpolecca TOpEHHs Kelle3a B KHUCIOpoAe (BO3MOXKHO —HCHOJIb30BaHHE
BHJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKI[UN HA HMOHBI
(Maraus, Kanblus, amomunus, nubka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKpANIMBaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIB30BAaHME  BUJCOMAaTEpHAJIOB);
uccienoBaHrue aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THUIPOKCHIA
LIMHKA; PEIIeHNE IKCIIEPUMEHTAIIbHBIX 3aJa4 10 TeMe «BaxxHelue MeTauibl U

nX COCAUHCHUA»

XHMHMA ¥ OKpYXkarolas cpeaa

4.1

4.2

HoBble maTepuanesl u TexHojoruu. BeliecTBa n matepuanbl B MMOBCEIHEBHOM
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momoms NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxkatomei cpeast [1/IK. Pons xumun B pereHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (yroiib, TMPUPOIHBIA Ta3, He(dTh),

MPOAYKTHI UX MEPepabOTKH, UX POJIb B OBITY ¥ IIPOMBIIINICHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3YUYCHUC O6p33LIOB MaTepuajioB (CTCKHO, CIIJIaBbI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

O I[I03HAaBa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

0OBsICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKCHHSIX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U ceNaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPOQUIBHOrO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEHETO 001ero o0pa3oBaHus

Bnanenne cucreMod XHMHUYECKHX 3HAHMH H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XUMHWYECKHUE TIOHATHSA: XUMHYECKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CJIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUYECKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMU Pa3JIOKEHMs, PpEeaKuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBasi OIS XMMHUYECKOIO
9JIEMEHTA B COEIMHEHUH, MAacCcOBasl 10JIs1 M MPOLIEHTHAs! KOHLEHTPALUS

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHUECKasi CBA3b, AIEKTPOOTPUIIATETIBHOCTD, OJISIPHAs ¥ HETOJIsIpHast
KOBAJICHTHAas  CBS3b, MOHHAS  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKass pemérka (aToMHas, WOHHAs, MeTaIMYecKasl,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHMOH, DJIEKTPOJIUT M HEDJICKTPOJIHUT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pEaKIUH HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAaKUUH,  OKHCIHTENIb |
BOCCTQHOBHTENb, OKHCICHHE M  BOCCTAHOBJCHHE, OJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peaKluy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJIIpHass ~ TeOopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconrannmn
Bnangenue ocHoBamMu XHUMHYECKON I'paMOTHOCTH, BKJIIO‘laIOHIeﬁi

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
IPOAYKTHl TEpepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOIOPOIOB
(yras,, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBe, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIJIEBOIOB
JUIs OpraHKW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX IIPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HPUPOJIHYIO Cpey

YMEHUE HMHTErpUpOBaTh XMMHUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMHM WH(OpMaLUu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJSpHAas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPAIICHUAX u NPaKTUICCKOM MPUMCHCHUU n YMCHHC

HUCIIOJIb30BaTh €€ IJs PEIICHUA y‘le6HO'H03HaBaTCJ'II>HI>IX 3aga4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO arrmnapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOPMYJT HEOPraHWYECKHX BEILECTB,




YpPaBHEHUN  XMMMYECKUX  pEaKkLMi; OCHOBAaMHU  XMMHYECKOM
HomeHkatypsl (IUPAC u TpuBHanbHOI)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HCpHO,HH‘IGCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XHMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIGKTPOHOB), PACHpPEEICHUEM JIIEKTPOHOB TIO0 DHEPreTHYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KT U KaJbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKUX DJIEMEHTOB (palyC aToma, 3JIEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuonnueckoit cucreme (B MajblXx TNEpPHOJAX U TJIABHBIX
MOJATPYMIax) 1 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMeHue KiraccupuIupoBaTh:
7.1 XUMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaAKIINI
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTh W CTENICHb OKUCJICHUS XHMHYECKUX JJIEMEHTOB, 3apsi
' HOHA
8.2 BUJ XUMHYECKONH CBS3M W THUN KPUCTAIUIMUECKOH CTPYKTYphl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHne xapakTepru3oBath (GPU3HMUECKUe U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kajaud, MarHuii,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJBI W THIPOKCHIIBI
9.9 metaimoB |-IlA rpynn, amromunus, menu (l), nunka, xeneza (Il u
' I11), oxcuasl yraepoaa (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepet (IV u VI), cepHucras, cepHas, azoTucras, a3zoTHas,
dbocdopHas, yroapHas, KpeMHHEBasK KUCJIOTa M UX COJIH)
9.3 IPOrHO3MPOBaTh M  XapaKTepu30BaThb CBOMICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U MOHHBIC YPABHEHMS PEAKLIUN, B

10 _
TOM YHUCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
10.3 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOMCTBAa M3YyYEHHBIX KJIacCOB
' (Tpymim) HEOpraHU4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM Tra30B
114 [0 YpaBHEHUSM XHUMHUYECKUX pPEaKIUil ¥ HaXOAUTh KOJINYECTBO
' BeIeCcTBa, 00BEM M MacCy pearceHTOB WIIH MPOTYKTOB PEaKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  To3HaHUA  (HaOIrOleHuE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) NIPH U3yYEHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; YyMeHUEe CchOpMyIHpoBaTh MpodieMy U
MPEJIOKUTH MYTH €€ PEeIICHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHHEM
npaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMU
B TMOBCEHEBHOM KM3HU, TPAaBUIIAMH TTOBEICHUS B LESIX cOepekeHus
123 3JI0pOBbSl U OKPYXKAIOWIEW NPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue npakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE U OMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

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




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEaKLIUM

13.2

U3y4eHHe CIIOCOO0B pa3eieHus cMecel

13.3

NOJYy4eHHE KHUCIOPOAAa M M3Y4EHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAKa U U3YUCHUC CT'O CBOMCTB

13.4

135

13.6

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHUE WHNKATOPOB (;1akmyca, METHIJIOpaHKa u
¢denondranenna) i ONpeneNieHUs XapakTepa cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

WCCIIC/IOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacCTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TIOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHHUN;
BBITECHEHHE OJIHOTO MeTajljla JApyruM W3  pacTBOpa  COJIHU;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOLIM ALY, «BakHelmmme HEMETaIbl U HUX COCOAUHCHUA,

«Baxkneiiie MeTalIbl M UX COSANHECHUS

XUMHUYECKHE  DKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATUOHBI AMMOHUS, MarHusi, KaJabIlHs, aTFOMHHHUS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYmMmenue:

141

14.2

NPpEACTAaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB n Ta6.]'II/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6J'IIOJIaeMBIMI/I XUMHUYCCKUMH

SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3Usl BEILIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 [TepBoHavanbHbIE XUMUYECKHE TOHSATHS
11 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJbl. XHMHYECKHE 3JIeMEHThl. CHMBOJIBI XHUMHUYECKUX
' 371eMeHTOB. [IpocThlie U CII0KHBIE BELIECTBA.
13 Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX AlIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHoOcUTEIbHAsh AaTOMHas Macca.
14 OTtHocuTenbHasE MOJIEKyIIsIpHas Macca. MaccoBas ol XMMHUYECKOTO dJIeMEHTa
B COCJIMHEHUU
L5 KomuuectBo BemectBa. Moinb. Momsipaas macca. Mousipabiii 00bEM  Ta30B.
' B3anmocBs3b KOJIMYeCTBa, MACChl U YHCIIa CTPYKTYPHBIX €IMHUI BEIIECTBA
16 Ou3nyecKkue U XUMUYECKUE SBIICHUSA. XHUMHUYECKas peakuus U e€ MpU3HAKH.
' 3aKOH COXpaHEHMsI MAcChl BEIECTB. XMMHYECKUE YPaBHEHNUS
5 [Tepuognueckuit 3akoH u Ilepumogudeckass cucremMa XUMHUYECKHX DIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XUMUYECKHUX 3J1eMeHTOB J[.11.
2.1 MenneneeBa. Ilepuoas!l u rpynnbsl. @U3NYECKUN CMBICI MOPSIAKOBOIO HOMEpA,
HOMEPOB MEepH0/ia U TPYIIIHI JIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTpoHbl. CTpoeHue
2.2 AIIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB
ITepuoanueckoit cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEpPUOAOB, Kamus, Kaiublus (paguyca aTOMOB, 3JIEKTPOOTPHULIATEIBHOCTH,
2.3 METAJIMYECKUX W  HEMETAJUIMUYEeCKUX CBOMCTB) M WX COEJUHEHHH B
COOTBETCTBUU C TIOJOKEHUEM 3JIeMEeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumnueckass cBsi3b. KoBasneHTHass (HOJsipHass W HENOJSIpHAsl)  CBS3b.
3.1 DONEeKTPOOTPULIATEIBHOCTh ~ XMMHUYECKUX  d3JeMeHTOB.  oHHas  CBs3b.

Meranauueckas cBSI3b




3.2

Tunel KpUCTAIIMYECKUX PpEIIETOK (aTOMHas, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKH M BHUIA

XAMHUYECKON CBA3U

4.1

4.2

Baxuelmme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel u ux

COCAMHCHUS. MeTtamisl 1 uX COCAUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEepHBIC) u
HecosieoOpa3yromye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKale ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IMPOCTBIX  BCHICCTB-HECMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriiepona, KpeMHUS

4.3

4.4

duznyueckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiusd, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTalJIOB

duszndeckue U XMMHYECKUE CBOMCTBA BOAOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemetaiwioB: cepel (IV, VI),
asora(ll, 1V, V), docoopa(lll, V), yriepona(ll, 1V), xpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cporctBa okcunoB: MetaioB IA—-IIA rpymn, munka, mequ(ll) u

xenesa(ll, 111). [Toay4enne OKCHI0B METAILIOB

XUMHUECKUE CBOMCTBA OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJlOMUHUS, JKene3za, UuHKa). [lomyuenue ocHoBaHuil U
aM(OTEPHBIX THIPOKCH]IOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CcepHOU, a30THOU, (hochopHOU, KpeMHUEBOH, yromapbHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

[Tonyuyenue kucior
OO6ue xumMuyeckre cBoiicTBa cpeHux coneil. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJdd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1JabopaTopuu
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[Tomyyenue amMMmmaka, CEpHON W a30THOW KWCJIOT B MPOMBIIIICHHOCTH. OO01ne

CHOCOOBI OJTYYCHUS METAJIIOB




4.12

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMUYecKuX peakuuid Mo pa3InyHbIM IMPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ heKT XMMUYECKON peakIiuy, TEPMOXUMUYECKHE YpaBHEHUS. DK30-
Y DHIOTEpPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTEIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENH U BOCCTAaHOBUTEIU.
[Ipomieccb  OKuCieHHUST HW  BOCCTAHOBIIGHHS.  OJEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKLIUN

Teopus anexTponutuyeckoi auccoruanuy. KatuoHsl, aHMOHBL. DJIEKTPOJIUTHL U
HE3JIEKTPOIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoIuThl. CTeNeHb AUCCOLUAIN

Peakuyuu mOHHOTO obMeHa. YciaoBHS IMPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6M€Ha,

IIOJIHBIE Y COKPAIIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCMOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ nmoMoump MMpru XUMHYCCKUX OKOTaX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeH cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeAOTBPALICHUS
[Ipenenvnas nonmyctumass koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH DHKOJOTMYECKHMX TNpoOsieM. YcCuieHue MapHUKOBOTO 3¢dexTa,

pa3pyiieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaeposa, KpeMHHUSI U UX COETMHEHUH B
ObITYy, MeIWILIMHE, TMPOMBIIIEHHOCTH M CeJIbCKOM Xo3siicTBe. [Ipumenenue
METAJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAIOMHUHMNA, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH UX coeAnHeHul. [oHsTHe 0 KOppOo3un METalJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[IpupogHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPHUPOIHBIA Tra3, He(PTH),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY W MPOMBIIIJIEHHOCTH

6.5

HepBOHa'-IaJ'IBHBIe MOHATHS 00 OpPraHrn4cCKrX BCIICCTBaX KAaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, 9TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAsA KI/ICJ'IOTa).
IToHATHE 0 OMOJIOTMYSCKHU BasKHBIX BCHICCTBAX: XXHpaX, 6CJ'IK3X, YIJIEBOAAaX — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTnr:

7.1 1o (opmyaaM XUMHYECKHX COSAMHEHHH
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKUM yPaBHEHUSAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIAA YYEHUKA:

» Xumusi: 8- kitacc: 0a30BBIN yPOBEHb: YUCOHHK; 5-€ U3TaHME, TepepaboTaHHOE
["a6puensn O.C., Octpoymos U.T'., Cnaakos C.A. AKiMOHEpHOE 00IIECTBO
«M3parenbctBo «IIpocBenienne»

* Xumusi: 9-if kinacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ U3aHHe, TepepaboTaHHOe
["a6puensn O.C., Octpoymos U.T'., CraakoB C.A. AKIIMOHEpHOE OOIIECTBO
«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Toypounsie pazpabotku o xumuu: § kiacc. — M.:BAKO, 2007 UKT

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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http://him.1september.ru
http://school-collection.edu.ru/collection/chemistry http://experiment.edu.ru
http://www.alhimik.ru

http://www.chemistry.ssu.samara.ru

http://www.hemi.nsu.ru
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