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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padoueil MnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIEOHOTO MpeaMeTa « XuMUsDY
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O MENAX, OOIIel CTpaTreruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET pACIpPEACICHHE €ro MO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MPOrpaMMbl MO XHMHUH, OINPEIENSCT KOJIUYECTBEHHBIE MU
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouIuMxcsi, OMNpPEAENIeT BO3MOXXHOCTH TMpeaMera  JJis
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHOM JI€ATEIbHOCTH OOYYarollerocss Mo OCBOEHUIO
y4e0HOTO co/iepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPIUM U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUSL U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOW  JICSITENIbHOCTH,
DKCIIEPUMEHTATLHBIX M HCCICIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCSI;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkKaHUsi  y4eOHOTro  MpeaMeTra, KOTOpPbIM  ABJSIETCS  NEJaroruuyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

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

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHITUNA O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuoanueckoro 3axkona /1. I. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBA3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (PYHKUIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMUUYECKOW COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alomuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOTO TpenMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX 000OIIEHU MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHUN U
UX TPUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO 0OIEro 0O0pa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs Ha CHCTEMaTHYeCKOe MpUOOIIeHHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJlaM MO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIoBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHAIOIIUMUCS
OTbITa Pa3HOOOpPa3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATH W OIEHUBATH SIBJICHUS
OKpY’KaoIlero MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
MOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAHMWA [UIsI BBIPAOOTKH HKOJIOTHUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI M HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUyeHUsT XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B Helenr), B 9 kinacce — 68 vacoB (2 ywaca B Heaenmo) ( 8-9 mH)KEHEPHBII
kiacc) u 204 gaca: B 8 kiacce — 102 ygaca (3 yaca B Henento), B 9 knacce — 102
yaca ( Tpu 4aca B Hezelnto) — B 8-9 o6mieoOpazoBaTenbHOM Kiacce. Yac mobaBiieH
3a CUeT YacTH y4eOHOro riaHa, (GOpMHpPYeMON ydacTHUKaMH 0Opa30BaTEIbHBIX
OTHOLIEHHUM.



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
BemlecTB. [loHsATHE O MeToax MoO3HaHMS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie 1 CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTP aTOMOB XHUMHUYECKHMX 3IIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aToOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AUHUL BenlecTBa. Pacuérsl mo dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Knaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JIbJa, pAacCTUpPaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xkee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIUSA, XpoMaTorpadusi, MpoBEAeHNE OYUCTKU TTOBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3ineMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mIpupoie, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUST KHUCTIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHass MOAUGUKAIIS KACTIOPOa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bopopon — asnemeHtT m mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

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

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4deloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuHenuit. Oxcuanl. Kiaccudukanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

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

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEIECICHUE COICPKaHUs KUCIOpOAa B BO3AYyXe€, MOTyYEHHUE,
coOupaHue, pacro3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCIOpOJa, HaOJ0IeHUE
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), B3auMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIIOT M IEIOYCH,
u3ydyeHue B3aumozeiicTBus okcupa menu (llI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM U3 PAacTBOpa COJIM, PEIICHUE
AKCHEPUMEHTANIbHBIX 3a/lad Mo TeMme «BaxkHellne Kiacchl HEOPraHUYECKHUX
COECTMHEHUI.

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

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JIeMEHTOB. [loHsaTne o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnogmueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas ©  JiauHHONepuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB 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,
METAJTTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyIaM U epuoaam.

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

Xumuyeckas cBa3b. KoBajneHTHas (ToyisipHass W HEMOJISIpHAsI)  CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tporecchl okuceHus U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJECHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mescnpeomemmnbnie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3ed MPU H3YYEHHH XUMHM B 8 Kiacce
OCYILECTBIISIETCS YE€pPEe3 HCIOJb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

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

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIMBO, 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
COCMHEHUNW B COOTBETCTBMHU C IIOJIOKECHUEM 3JIEMEHTOB B Illepuoandeckoit
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

Knaccudukanyss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TeIIoBoMYy 3 dekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XUMUYECKOW peakinuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMruyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  DJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M OHCCOLMAIMU BEIIECTB C PaA3JIMYHBIMU BUIAMU
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 TMPEJICTABICHUH 00 DICKTPOJUTHUYECKOMN
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETauloB (rpadura M anaMmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTEpHUANIOB), MPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropenue, peakiuu pasioKeHUs, COSIUHEHMUsI), pACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJI0YaMu). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOoBeKa. BakHEWInme XJIOpUAbl U HX
HaXOXJICHUE B IPUPOJIE.

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. XuMUYeckue cBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HUYECKUE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTAaBUTENM KHUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W Cchenupuieckrue). XHWMHUYECKHE pPEaKInHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMY4YeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLMs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MPUPOJe. XUMHYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUAMH Cepbl (KHUCIOTHBIE JOXKH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyroopor a3ora B mpupojae. AMMUax, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, TOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMicTBa (0OIIME Kak TMpeACTaBUTENsl Kilacca KHUCIOT U crhenudpuyeckue).
Hcnonb30oBaHWe HUTPATOB U COJIEM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yn00peHunil. XuMHUYECKO€e 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHble Moaudukamuu (ochopa, GUMUECKHE U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u dbochopHas kuciaota, Pu3MUIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka snemMeHToB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3UYECKUE U XUMHYECKHE
cBoiicTtBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOMCTBA, JIEMCTBHE HA JKUBBIE OPraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHEe. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6anbHOr0 TMOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojayyeHue W TnpuMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOAOPOAOB (yrojib, MNPUPOAHBIA Ta3, HEPTh),
MPOAYKTBl UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJIM B JKU3HM 4YeJlOBeKa. MarepuasbHOE€ €IMHCTBO OPraHUYECKHX H
HEOPTaHUYECKUX COSTUHCHUM.

Kpemuuii, ero ¢usnueckue W XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npumeHenue. CoenuHeHHs KpemMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHellne CTpOUTENbHbIE MaTepHalbl: KEPaMHUKa,



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

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUJI-MOHBI U HAONIOJCHHE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TajOreHUOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha cylbdat-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOMCTB aMMHUaKa, MpPOBEICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIB30BaHNE BUJICOMATEPHUAIIOB), U3y4YeHUE Mozelen
KPUCTAUTMYECKUX peIETOK anMasza, Trpadura, ¢yiiepeHa, O3HAKOMJIEHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3yYECHHE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEW CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuommueckor cucreme xumuyeckux odiemeHtoB J[. .
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUN MeTawmoB. OU3nyecknue U XUMUYECKUe CBOMCTBA MeTayioB. Oommume
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanementoB JI. M. MeHaeneeBa, CTpOCHHME UX aTOMOB, HAaXOXJICHUE B MPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



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

[[lenoyno3emenbpHbIE METAJUIbl MAarHWil M KaJlblMi: IIOJIOXKEHHE B
[Tepuomuueckon cucremMe xumMudeckux sneMeHToB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI M CITOCOOBI €€ YyCTpaHEHUS.

AJtoMUHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [leproguueckon cucteMe XUuMHUYECKUX JIEMEHTOB /.
. MengeneeBa, CTpoe€HHE aToMma, HaxOoXJIeHUEe B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJy4CHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMud METAUIOB U CIUIABOB, UX (PU3MUECKUMHU
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 TOPEHUS KeIe3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUSI.

XUMHA M OKPYKAIOLIAS Cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemmnuwle céasu



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

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MEpUOAUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

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

buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATIBbHBIE
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
BOCIIMUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JIuyHOCTHBIE ~ pe3yJbTaThl  OTPaXarT  TOTOBHOCTh  OOyYaroIIUXcCs
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacIlIMpeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJEIUI0, MOHUMAaHMS 3HAYCHUS XUMHUUYECKOM HAayKH B IKU3HU
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) rpakKAaHCKOr0 BOCIUTAHMSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU MAESATENBHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJEHHWE M TIOCTYNKH CBOUX TOBApHIIEH C TMO3UIUU
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 TIOHUMAHMS CYIIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPUPOJLI, B3aUMOCBS3SX 4YEJIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHBBI, HAIPABJICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HUH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacCHOCTH MpH  OOpalleHUuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHWM 1O XHWMHH, OCO3HAHHBIN BBIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCuOHATBLHOM AESTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQECCHOHATLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHOro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIENW IPUPOIHON CPEIOr, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOI,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbDI

B cocraBe MeTanpeaMETHBIX PpE3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JPYTOe.), KOTOPhIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATUBHBIE, DPETYISTHBHBIE), KOTOpbIE OOECHe4YHBalOT (POPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble jornueckue aAeiicTBUA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHWM: PAcCKphIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIIEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUH JJIS1 KIACCU(PUKAIIMU XUMHYECKUX BEIIECTB M XUMHYECKUX PEaKIIHM,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUYECKHUE pacCykACHUS (MHIYKTUBHBIC, JACIYKTUBHbBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYECHHS;

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUYECKON peakIuy — MpU PEIICHUH Y4eOHO-TTO3HABATENIbHBIX 33/1a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3yUaeMbIX IIPOLIECCaX U SIBJIICHUSIX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE ONbITa M0 TUIAHUPOBAHUIO, OpPraHU3aIMM U TPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0jacTi MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JharpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJNM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl  IO3HABATEIBHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OMNPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosee 3PGeKTUBHBIE CIIOCOOBI pelIeHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOIO pPe3yJibTaTa 3asBJICHHON LETU, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOM (QeaepanbHON pabouell MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYAITUsX.

K konIy oOyueHus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKANA 3JIEMEHT, MPOCTOE BEILIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOT4, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHB
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIA CIOM aroma, aToMHas OpOUTallb, pPaJNYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITh 3TU TIOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAIICHUII;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJIE€HHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIACCy COEIWHEHUU MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jaudaTh TIIOHSTHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siemernToB J[. U
MeHneneeBay C€ UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



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

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

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU IO BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHE).

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

PacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHSATHUM: XUMUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs JUCCOLMALNSA, PEAKIMA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTENb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKass CBA3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHS MPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMII;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEHIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
pa3ivyath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpymnma)» M «rmoOodHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue WX 10 DJIEKTPOHHBIM CJOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezenax MaJblX NEPUOIOB U TIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YMCIy U COCTaBy YYacCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO0 TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTEKAHUS XWMHUUYCCKHX TPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBWja  MOJb30BAaHUA  XUMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHME (2 yaca B HexeJ110)

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemrecTBa 1 XuMU4ECKHUE 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Wroro no pazneny 21
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. [lonstue 6 bubmnoreka IIOK
' 00 okcumax https://m.eds00.ru/7f41837c
Bognopoga. Ilonstue o bubmuoreka [IOK
2.2 8 1
KHUCJIOTaX U COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmnoreka IIOK
' OCHOBAHUSAX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuoteka [JOK
' HEOPraHNYECKUX COEANHEHUI https://m.edso00.ru/7f41837c
Hroro no paszneny 31

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK
3.1 XHMHHECKHX d1eMenToB J1. 1. ! https://m.edso00.ru/7f41837c
MenaeneeBa. CtpoeHue
aroMa
XUMHYECKAS CBA3b.
3.2 OKHCIUTETBHO- 9 bubmorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIIMH
bubnunoreka LIOK
Hroro no pasery 16 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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 Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
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 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYHIBEL L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, pochop 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.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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 17
3 AKHENIINE METAIIIBI U UX COSIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro no pazgeny 2
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 4 buGnuorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

TEMATHYECKOE IINTAHUPOBAHMHE ( 3 yaca B HeaeJ110)

8 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BertectBa 1 xuumudeckue 19 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro 1o pasneny 25
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Boznyx. Kucnopon. Ilonsitue bubmmnoreka HOK
2.1 14 1 1
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bu6nmorexa LIOK
2.2 6 1
U CONSIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [lonsitue 06 12 1 1 bubmunoreka IIOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 14 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COCAMHEHUIN https://m.edso00.ru/7f41837c
Hroro no paszneny 46

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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. 14 https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XumMu4decKas CBI3b. BuGmorexa LOK
32 Oxucmmtenpio- 12 https://m.eds00.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
33 O0o001IeHNEe U TIOBTOPEHUE 4
W3y4EHHOTO
bu6nunorexa LIOK
Hroro o pasnery 30 https://m.edsoc%.lrou/7f41837c
Pe3epBHOE Bpems 1 bubmorexa [JOK
https://m.edso0.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



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. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 11 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 7 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 11 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro mo pazueny 29
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 aemeHToB VIA-rpynmel. Cepa u eé 8 bubmmorexa [TOK
' PYHIBEL L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 10 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 14 1 2 bubmorexa [TOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 36



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
3.1 Obmue cBolcTsa MeTaNIOR ! https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 2
3 aXHENIIINE METAIBI U UX COEANHEHNS 0 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 27
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 5 buGnuorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pazgeny )
PesepBHOE Bpems 5 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



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

IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumuu. Poias XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX TO3HAHUS B XUMUU 1 bubmmorexa [JOK
8 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 X .B
umiteckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JJIEMECHTOB
1 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUsA IPOTEKAHUSA bubnnoreka [JOK
XUMHUYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Boraucienuns konmudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
o . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukarus XuMHU4eCKux peakiui
18 (coe I/IH(I;HI/ISIH a3JI0’KCHHS e bubmorexa LHOK
A P : https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
) et Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bub6nuorexa [IOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LOK
poAa (peartt . https://m.eds00.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoObI ToTy4YeHuUsT KHCIIOPOia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa LHOK
PaTOPHIL 1 TIp ‘ https://m.edso0.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUIX
TormmmBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tomydyenne u coOMpaHue KHCIOpoIa bubmmorexa [JOK
yi . p POa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITonydenne u cobupanue BOI0OPoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruuciaenns o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa o €ro U3BeCTHOM bubmorexa [JOK
= . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o0bEMOB ra3os MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . Pedith . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHHH I'a30B
35 duznuecKrue 1 XMUMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 i HIGL:HaCBI peHHBIz aCTBOPBI NI[L;.CCOBB.SI bubmorexa [JOK
B PacTBOPHL. https://m.edso0.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «[IpuroroieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCupUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne U XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMuMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
48 I'enernueckas cBsi3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
m I https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKY KJIaCCHU(DHKAIIMI
51 XI/II\I/OII/I‘-ICCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorexa HOK
pHOA https://m.edsoo.ru/00ada52¢c
anemeHToB /1. I. Menaeneena
buo OK
53 [Tepwoapl, TPYIIITEI, TOATPYIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MemneneeBa
3navenue [leproguyeckoro 3akoHa st
57 pa3BUTHUA HAyKU U npakTuku. /. 1. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI bu6mmorexa [IOK
/ Beepoccuiickast mpoBepodHas paboTa https://m.edsoo.ru/00adb33c
59 [IpomexyTouHas aTrecTanus Bubmotexa [OK
https://m.edsoo.ru/00adb486
50 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnuotexa [JOK
XAMUYECKHAX IJIEMEHTOB https://m.edso0.ru/00adaab8
bu6mmoreka [IOK
61 Hormast xuireckas cpisb https://m.edsoo.ru/00adac34
62 KoBasieHTHas monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edso0.ru/00adaab8
63 KoBaneHTHas HenossspHas XUMUYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 CTeneH okHCICHHS https://m.edsoo.ru/00adae28
65 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bu6mmoreka [JOK
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peaKIuu https://m.edso00.ru/00adb076
bu6mmoreka [IOK
66 OKHCIIMTEIIM U BOCCTAHOBUTEIIH 1 https://m.e dsogru 100adb076
O06o001IeHre U CUCTEeMaTH3aIisl 3HAHHIA
67 o TeMe «CTpoeHHEe aToma. 1 bubmmorexa [JOK
N HMIMCCKas CBA3Ey https://m.edsoo.ru/00ad9ch2
68 PesepBHbIil ypok. O600111IeHIE 1 1 bubnunoreka [HOK
cucTeMaTu3alus 3HaHUH 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 u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoanueckuii 3aK0OH.

1 [Tepnoguueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirydiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 bubnnoreka [JOK
peaxkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IloHATHE O TOMOT€HHBIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a TUHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIUi buGnnorexa LIOK
M peakit https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUI bubnmorexa LOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubmmorexa LOK
p . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
bu6mmoreka [IOK
14 II 7
OHATHE O THIPOJHZE COICH https://m.edsoo.ru/00add9d4
O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
15 B
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonTtponbHas padora Ne2 o reme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINSI bubmmorexa LOK
p A 1A https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CossiHast KUCIIOTa, bubnnorexa [JOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,
MIPUMEHEHUE

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

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «ITonyueHue COJISTHON KUCIIOTHI,
yi . N https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKIIUNA, €CJI OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepsl U €€ cCOeTMHEHUI bubnuorexa [JOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnunoreka [JOK
¢uznyecKkue 1 XuMUYECKHE CBONCTBA https://m.edso00.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nyeckre 1 XMMUYECKHE CBOMCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHEHUE
XYUMHYECKUE peaKkilui, JexKalinue B
OCHOBE ITPOMBILIIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOI KUCIIOTHI. bubmuorexa [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIIeH cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoil oM BBIXOJ1a bu6mmorexa [IOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKA 3JIEMCHTOB bubmmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmmorexa [JOK
O https://m.edso0.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[TonydyeHne aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
. i Stk https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHunid. XUMHYECKOe bubmorexa LHOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubnuorexa LIOK

p L https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuoteka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
Yruepon, paciipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

p ? He https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrUYecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOoM yrieposa (1V)

37 VYronbHas Kuciora u e€ coiu bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme

38 "TTosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauectBennas peaxuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHBIEC TOHATHSA 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnnorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemnwuii u ero coenuuenus bubnnorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnunorexa [JOK
«BaxHeie HEMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HeMeTaIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METAJINYECKask KpUCTAITMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAJIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edsoo0.ru/00ael1156
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O061me crnocoObl MoTy4eHHs
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XMMHUYECKUX PEAKIMI bubnnorexa LIOK
yp PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.eds00.ru/00ae1278
bubmuoreka [JOK
47
IHenoumpie MeTaibl https://m.edsoo.ru/00ael14b2
48 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coeTuHEHUA KAJIbLIUS bubmaorexa LIOK
a H https://m.edsoo.ru/00ae15e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HAHUU
59 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHHUs https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHS
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

bubmuorexa [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnunoreka HOK
«BaxHeume MeTajlIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COACPKUT puMecH. Beruucienus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BbIXOJa MPOAYKTa
peakiuu
61 O06o011eHre U cucTeMaTHu3alus
3HAHUH
62 [IpomexyTouHas aTTecTanus
63 BemectBa u matepuansl B bu6mmoreka [JOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edsoo0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE bubnnorexka [JOK
OKpYKarolle cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn bubnnorexka [JOK
9KOJIOTUYECKHX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O0o01IeHNE U bubnuoreka [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O6001IeHNE U bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHEIi ypok. O000IICHHE 1 bubmmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

CUCTEMAaTHU3al U 3HaAaHUN

https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



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

IHOYPOYHOE IINTAHUPOBAHMUE (3 yaca B HejeJ110)

8 KIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yenoseka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeToAaX MO3HAHMS B XUMUU 1 bubmmorexa [JOK
8 https://m.edsoo.ru/ff0d227e
[TpakTueckas pabora Ne 1 «IIpaBuna
3 paboTHI B TaOOPaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoOBI 1 bu6mmorexa [IOK
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmorexa [JOK
s . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL I MOTICRyTIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
3 [IpocTeie 1 cnoXHBIE BELIECTBA. 1 bubnuoreka [IOK
Meraiuibl 1 HEMETAILIBI. https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB. bubmuorexa [JOK

10
Xumuaeckue hopMyJbl https://m.edsoo.ru/ff0d2eae

11 BaneHTHOCTh aTOMOB XUMHYECKUX bubmuorexa [JOK
JJIEMEHTOB. https://m.edsoo.ru/ff0d323c
OrnpezesieHre BAJIGHTHOCTH aTOMOB T10

12 dbopmynamM OMHAPHBIX COCTUHEHUH U bubnunoreka HOK
cocTaBiieHre GopMys1 OMHAPHBIX https://m.edsoo.ru/ff0d350c
COCIMHEHUH 1O BaAJICHTHOCTH aTOMOB.

13 OtHocuTenbHAs AaTOMHAS U bubnnorexa [HOK
MOJIEKYJIIpHas Macca. https://m.edsoo.ru/ff0d5230
MaccoBas 10511 XMMUYECKOTO 3JIeMEHTa bu6mmorexa [IOK

14
B COCTUHEHUH. https://m.edsoo.ru/ff0d37fa
Haxoxxnenue npocreitnieit hopMyibl

15 BE eCTia o MZCCOBI)IM ofm\l/: ’ bubmmorexa [JOK

B a https://m.edsoo.ru/ff0d3al6
AJIEMEHTOB.

16 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
Momnspnas macca. https://m.edso00.ru/ff0d3b88

17 XuMHU4decKast peakus U €€ NpU3HaAKH. bubnnorexka [JOK
3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. https://m.edso0.ru/ff0d5708

bu6mmoreka [IOK

18 X

FMHHECIHC YpaBHEHHA https://m.edsoo.ru/ff0d3f34

19 THbl XUMHYECKUX PEaAKITAM bubmorexa [JOK

peardt https://m.edsoo.ru/ff0d40c4
20 TuIbl XUMUYECKUX peaKIui bubmorexa LHOK
peard https://m.edso0o.ru/7f41837c
Pacuérel mo XuMHUYECKUM YpaBHEHUSIM
bu6mmoreka [IOK
21 KOJINYECTBA U MACChl HCXOTHBIX

BCIICCTB HUJIM MPOAYKTOB pCAKIIUU.

https://m.edsoo.ru/7f41837¢c
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Pacuérbl N0 XMMHUYECKUM YPaBHEHUAM

22 KOJIMYECTBA U MACChl HCXOTHBIX bubmmorexa [JOK
g https://m.edsoo.ru/7f41837c
BEIIECTB WUJIU TIPOYKTOB PEAKIINH.
Pacuérbl N0 XMMHUYECKUM YPaBHEHUAM
23 KOJIMYECTBA U MACCHI HCXOIHBIX buGnnorexa LIOK
https://m.edsoo.ru/7f41837c
BEIICCTB UJIU MPOJAYKTOB PEaAKIIHH.
24 [ToBTOpEeHHE M 0000IIEHNE pa3ea.
[ToaroroBka K KOHTPOJILHOU padboTe
o5 Kontponbnas paborta Nel mo teme
«BermecTBa 1 XUMUYECKHE PEAKITUH
bu6mmorexa [IOK
26 B .
OSAyX M er0 covtan https://m.edsoo.ru/ff0d448e
97 3akoH ABorazipo. MoisipHbIid 00bEM bubnuorexa [JOK
rasos. https://m.edsoo0.ru/7f41837c
28 OTHOCHTENbHAS TNIOTHOCTH Ta30B bubmorexa [JOK
' https://m.edsoo.ru/7f41837c
29 OOBEMHBIE OTHOIICHUS Ta30B MPU bubnunorexa [JOK
XUMUYECKHUX PEAKLUSX. https://m.edso0.ru/7f41837c
30 OOBbEMHBIE OTHOIIIEHUS TA30B MIPH bubnunoreka [JOK
XUMUYECKHUX PEAKLUSX. https://m.edso0.ru/7f41837c
31 Kucnopon - anemeHT u npocroe bubnnoreka [JOK
BEILECTBO. https://m.edso0o.ru/7f41837c
CriocoO0BbI MOTy9IeHHS KHCIIOPO/Ia B
32 71a00paTOPUH U MPOMBIIIIICHHOCTH bubmorera [JOK
paTop P ) https://m.edsoo.ru/7f41837c
[TonsTe o karanuzaTope.
bubmuorexa [JOK
33 Caoi T .
BOHCTEA XHEHOPORa. ©ipHMEHERHE https://m.edso00.ru/7f41837c
34 [Tpaktuueckas padota Ne 3. [lomyuenue bubmuotexa [JOK
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U coOupaHue KUCIOPO/Ia, U3yU4eHHE ero

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

CBOWCTB.
bubnmoreka [JOK
35 Oxcrzet https://m.edsogru/7f41837c
TennoBoit 3¢ hexkT XuMuIecKoi
36 peaKuu, 3K30- U YHIAOTCPMUICCKUE bubmmorexa [JOK
https://m.edsoo0.ru/7f41837c
peaKkiuu.
37 3arpsizHeHue Bo3ayxa. [lonstue o bubnnoreka [JOK
MapHUKOBOM 3 deKTe. https://m.edsoo.ru/7f41837c
38 IToBTOpEeHME M 0000IIEHNE pa3ea.
[ToaroToBka K KOHTPOJIBHOM paboTe
39 KonTpomapHas padora Ne 2 o pasnmeny "
Bozayx. Kucnopoa. Oxcunsr. "
40 Bonopon — anmemMeHT u mpocToe bubmuorexa [JOK
BEIIECTBO. https://m.edsoo.ru/ff0d4dd0
41 CniocoO0bI moy4eHus BOAOpoia B bubnuoteka [JOK
1ab0paToOpUu U MPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d4ddo
. bubnuoteka [JOK
42 (-BoficTea Boztopona https://m.edsogru/fdeSOdZ
bubnuotexa [JOK
43 Homsrie 0 KienoTax. https://m.edsogru/ff0d4dd0
bubmuorexa [JOK
44 Honsrite o comix https://m.edsogru/7f41837c
[IpakTuueckas padora Ne 4 o reme
45 «[Tomyuenue u cobupanue BoJ10poJa, bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTB)
46 dusnyeckue coiicTBa Boanl. Boga B bu6mmoreka [IOK

pUPOJIE.

https://m.edsoo.ru/ff0d542e
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bubmuorexa [JOK

4 XHMITICCKIE CBOHCTEA O/ https://m.edsoo.ru/7f41837¢
48 CoctaB ocHoBanwuii. [lonstue 06 bubnmoreka [JOK
WHJIUKaTOpax. https://m.edsoo.ru/7f41837c
49 PactBopsl. PacTBOpUMOCTE BeleCTB B bubnuoreka [IOK
BOJIC. https://m.edsoo.ru/ffod55a0
50 MaccoBas 10151 paCTBOPEHHOTO bubnunoreka [HOK
BEIECTBA https://m.edso0o.ru/7f41837c
Pemenue 3a1ay ¢ ucCmosib30BaHUEM
51 MOHSATHUS «MaccoBast AOJIs bubmorexa LHOK
. https://m.edsoo.ru/ff0d5708
pPacTBOPEHHOTO BELIECTBA»
bu6mmoreka [IOK
52 MostspHas KORUEHTpaLs https://m.edsoo.ru/ff0d587a
Pemienue 3agau ¢ ucnoyib30BaHUEM
53 MOHSITUS «MOJISIPHAS KOHIIEHTPALIUS bubmmorexa [OK
. https://m.edsoo.ru/ff0d59e2
PacTBOPEHHOTO BEILIECTBA
[IpakTuueckas pabora Ne 5 o teme
54 «ITpuroroBieHue pacTBOPOB ¢ bubnuotexa [JOK
onpeAeNEéHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
Ponp pacTBOpoB B IpUPOAE U )KU3HU
55 yenoBeka. KpyroBopor BojbI B bubnnorexka [JOK
npupone. OxpaHa U OUHCTKA https://m.edsoo.ru/ff0d5b40
MIPUPOJTHBIX BOJIL.
56 [ToBTOpeHue u 0000IIEeHNE pa3ena.
[ToaroToBKa K KOHTPOIBHOM paboTe
57 KonTtponbHast padota Ne3 o treme

«Kucnopoa. Bonopoxa. Boga»
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58 Knaccudukamnust HeOpraHHIeCKUx bubnmoreka [JOK
COCTUHEHUN. https://m.edsoo.ru/ff0d664e

bubmuoreka [JOK

59 O :

KCHJIBI: COCTaB, KjacCh(UKaIUs https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XUMHYECKHUE CBOMCTBA
60 okcuoB. Haxoxnenue B mpupojie u bubmmorexa [JOK
' pup https://m.edsoo.ru/ff0d67ca
MIPUMEHEHUE.

61 Kucnotsl: cocraB, kitaccudukanms, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
Ou3nyecKkue 1 XUMUIECKHE CBONCTBA

bu6mmorexa [IOK
62 Kucnot. P aktuBHOCTH MeTamioB H.
https://m.edsoo.ru/ff0d67ca
H. bekeroga.
ITonyuenue kucnor. Kucnorsl B
63 MIPUPO/IE, MPUMEHEHHE BAXKHEHIIIMX bubmorexa LHOK
pupode, Ip https://m.edsoo.ru/ffOdfee2
KHCITIOT.
bu6mmoreka [IOK

64 0] : .

CHOBAHM: COCTaB M KIIACCHQHKaI https://m.edsoo.ru/00ad9474

65 [TonyueHne n XuMU4YECKHE CBOMCTBA bubnnorexka [JOK
ocHoBaHUH. AM(DOTEpHBIE THAPOKCUIBI. https://m.edso0.ru/7f41837c

bu6mmoreka [IOK

66 Comu: cocta acc arusl.

HH TaB i KIaCCHpuKALIA https://m.edsoo0.ru/7f41837c

67 ®dusndecKkue 1 XUMHIECKHE CBOMCTBA bubnmoreka [JOK
coneit [lonyuenue cosneit. [Ipumenenue. https://m.edso0.ru/7f41837c

68 I'eneTnyeckas cBsI3b MEXKy KilaccaMu bubnmnoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
[TpakTiueckast paborta Ne 6. Pemenue

bu6mmoreka [IOK
69 HKCIIEPUMEHTATBHBIX 33134 TI0 TEME

«OCHOBHBIE KIIACCHI HCOPTaHUYCCKUX

https://m.edsoo.ru/00ad9b7c
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COEIUHEHUI»

[ToBTOpEeHME M 0000IIEHNE pa3ea.

70 .
[ToaroroBka K KOHTPOJILHOU padboTe
KoHntposnbnas padota Ne 4 o pazneny
71 "OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coenuHeHun "
[TepBbIe MOMBITKY KIIACCUPUKAITUU
72 XUMHYECKUX 3J1eMeHTOB. [loHsiTHE O bubmorexa LHOK
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJE€MEHTOB
bu6mmoreka [IOK
73 Otkpeitue [lepuoanyueckoro 3akoHa. httos://m.edsoo.ru/7f41837¢
74 [Iepnoanueckas cucteMa XUMHUYECKUAX bubnnorexa [HOK
anemenToB /I. 1. Menaeneera https://m.edsoo.ru/00ada52c
75 [Tepnonuueckast cucteMa XMUMAYECKUX bu6mmoreka [IOK
anemenToB JI.M.Menpaeneera https://m.edso0.ru/7f41837¢
76 OcCHOBHBIE CBEICHUSI O CTPOCHHUH bubnnoreka [JOK
aTOMOB. https://m.edsoo.ru/00ad9ch2
77 M3mMeHeHus B coCTaBe s/1ep aTOMOB bu6mmoreka [IOK
XUMHUYECKHUX IJIEMEHTOB. https://m.edsoo.ru/00ad9ela
78 CTpoeHue AIIeKTPOHHBIX 000I0YeK bubnunorexa [JOK
aTOMOB. https://m.edsoo.ru/00ada52c
79 CTpoeHue AIIeKTPOHHBIX 000I0YEK bubnuorexa [JOK
aTOMOB. https://m.edsoo.ru/00ada342
80 N3menenune CBONCTB XUMHYECKUX bu6mmorexa [IOK
3JIEMEHTOB 110 TPYyIIIaM U IIepruoaam https://m.edsoo.ru/00ada6bc
XapakTepucTuka XUMHYECKOTO
bu6mmoreka [JOK
81 3JIEMEHTA TI0 €r0 TOJIOKECHHUTO B

ITepnonnueckoit cucreme /1. Y.

https://m.edsoo.ru/00ada824
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Mennencena

XapaKTCpI/ICTI/IKa XHMHUYECKOI'O
9JICMCHTA I10 €I0 IMOJIOXKCHHUIO B

bu6mmoreka [IOK

82 IIepuonnueckon cucreme .M. https://m.edsoo.ru/7f41837c
Menpeneena
3nauenue [lepunoandeckoro 3akona. Jl.
83 N. MenpaeneeB — yuéHbIN U bubmorexa LHOK
https://m.edsoo.ru/00ada96e
rpaKTaHUH
84 [ToBTOpeHue u 06001IeHUE pa3iena. bubnuorexa [JOK
[loaroroBka K 3a4ery. https://m.edsoo.ru/7f41837c
3auert no Teme «llepuoanueckuii 3aKoH
85 u Ileproanueckas cucrtema bubnnorexa [HOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa»
86 DIIEKTPOOTPULIATETHEHOCTh XUMHUYECKUX bubnunoreka [JOK
AJEMEHTOB. XUMHUUYECKasl CBS3b. https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
87 HoHHas XHMIHecKas cBA3D https://m.edsoo.ru/00adac34
88 KoBasneHTHas nossspHas XUMU4ecKas bubnuoreka [IOK
CBS3b. https://m.edso0.ru/7f41837c
89 KoBaseHTHas HenmoysspHas XUMUYeCKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
%0 Meranmirecias Cosss. https://m.edso0o.ru/7f41837c
Crenens okucnenus. OnpenencHue
91 CTeNeHeN OKUCIICHUSI aTOMOB B bubmorexa HOK
https://m.edsoo.ru/00adae28
OMHAPHBIX COSTMHEHHUSIX.
92 OKHCITATENbHO-BOCCTAHOBUTEIHHBIC bubnmuotexa [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/00adae28

peakiuu

https://m.edsoo.ru/00adb076

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

%3 peakuu https://m.edsoo0.ru/7f41837c
CocraBneHue ypaBHEHUN

94 OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX bubmumoreka [IOK
peaKkuii METOI0M JIEKTPOHHOTO https://m.edsoo.ru/00adb076
Oananca.
CocraBnenue ypaBHeHUN

95 OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX bubnuorexa [JOK
peaKkuii METOI0M JIEKTPOHHOTO https://m.edsoo.ru/00adb486
Oananca.
CocraBneHnue ypaBHEHUI

96 OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX bubnuorexa [JOK
peaKkuii METOI0M JIEKTPOHHOTO https://m.edsoo.ru/7f41837c
Oananca.
CocraBneHnue ypaBHeHUI

97 OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX bubnuoteka [JOK
peakLyii METOOM 3JIEKTPOHHOTO https://m.edso0.ru/7f41837c
Oananca.

98 [IpomesxyTouHas aTTecTarus. bubmmorexa [OK

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

99 O06o01eHre 1 TOBTOPEHUE bubnuorexa [JOK
W3y4YEHHOTO. https://m.edso00.ru/00ad9ch2

100 O06o0011eHre U TTOBTOPEHUE bubnmoreka [JOK
W3yYEHHOTO. https://m.edsoo.ru/7f41837c

101 O06o00111eHIEe U TOBTOPEHKE bubmmoreka [IOK
M3yYEHHOTO. https://m.edsoo.ru/7f41837c

102 PesepBHblit ypok. O60011eHNE U bubnnorexa [JOK



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

cCUCTeEMaTHU3al s 3HaAaHUN

https://m.edsoo.ru/ff0d61c6
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https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbi
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. 1. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUU

. bubmuorexa [JOK
2 CBOMCTB XUMHUYECKUX AJIEMEHTOB 1
. https://m.eds00.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1
HEOPTraHWYECKUX BEILECTB

4 I'eneTnyeckas cBsi3b HEOPTAHUUECKUX 1
BEII[ECTB

5 ['eneTnyeckasi CBA3b HEOPTaHUYECKUX 1
BEILIECTB

6 Bunper xumMmrdeckoii cBsI3U 1

N bubmuorexa [JOK
7 THuMbI KPUCTALTUYECKUX PEIIETOK 1
https://m.edsoo.ru/00adbac6
Brruucnenus mo ypaBHEHUSIM

8 XUMUYECKHUX PEaKIIUi, €CITH OJIUH U3 1
peareHTOB J1aH B U30BITKE
Briuucnenust no ypaBHEHUSIM

9 XUMUYECKHUX PEaKIIUi, ECITH OJIUH U3 1

peareHTOB J1aH B U30BITKE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adbac6

Brluucnenus no ypaBHEHUAM

10 XUMUYECKHUX PEaKIIUi, €CITH OJIUH U3
peareHTOoB JIaH B U30BITKE
Kontponsnast padora Nel o reme
11 "TloBTOpeHue u yriayoneHne 3HaHuH
OCHOBHBIX pa3ziesioB Kypca 8 kiacca"
12 Knaccudukanust XuMuaeckux bubnnoreka [HOK
PEAKLHI MO pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
13 [ToHsiTHE 0 CKOPOCTU XUMUYECKUX
peakui
bubnuorexa [JOK
14 XHUMHYECKOE PAaBHOBECHE 1
https://m.edsoo.ru/00adbe9a
@DakTOpBI, BIUAIOIIME HA CKOPOCTh Eu6 OK
3 nOJIMOTEeKA
15 XUMHUYECKON peaKIMU U TIOJI0KEHUE 1
https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHUS
16 OKHCITUTEIIEHO-BOCCTAaHOBUTEIHLHBIC
peakuu
17 OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnunorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
18 OKHCTUTENbHO-BOCCTAHOBUTEIHHBIC
peaxiuu
Teopust 2NEKTPONIUTHYECKON Bu6 OK
uOIMoTeKa
19 nuccoruanui. CUIIbHBIE U cl1a0bie 1
https://m.edsoo.ru/00adcd68
AIEKTPOJITHTHI
. bubnmnoreka [JOK
20 Honnble ypaBHEHHsI peakuii 1
https://m.edsoo.ru/00add448
21 HonHbIe ypaBHEHHUsI peaKkIui
22 XUMHYECKHE CBOMCTBA KUCIIOT B bu6mmoreka [JOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

CBETE MPEJCTABICHUNA 00
ANEKTPOIIUTUICCKON TUCCOILMAIII

https://m.edsoo.ru/00add5d8

XMMHYECKHE CBOMCTBA OCHOBAHUI B

23 CBETE MpeACTaBICHUH 00
AIIEKTPOJIUTUICCKON TUCCOITUAITUT
XUMHUYECKHE CBOVCTBA COJIEH B CBETE
24 [IPEICTABIIEHUNA 00 Bubmaorexa ITOK
pedt o https://m.edsoo.ru/00add8h2
AIIEKTPOJIUTUICCKON JTUCCOITUAITTT
25 [TousTHE O TUAPOIU3E COJIEN Bubmorexa ITOK
AP https://m.edsoo.ru/00add9d4
26 O06o0011eHre U cucTeMaTu3alus bubnnoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
97 O00011IeHNE U CUCTEMATHU3AIHS
3HAHUN
[IpakTuueckas pabora Ne 1.
28 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1au»
Konrtponsnas padora Ne2 o teme
29 «DNEKTPOIINTHYECKAS JUCCOIHALIHUS bubmmorexa [IOK
p ' https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIMU B paCTBOPAX)»
bu6mmoreka [JOK
30 O01asa xapakTepucTUKa raJIoreHoOB.
m p P https://m.edsoo.ru/00addfe2
31 XHUMHUUYECKHE CBOIICTBA rAJIOT€HOB HA
npuMepe XJopa.
XnopoBogopoa. ComnsiHast KUCIIOTa,
32 XUMHUYECKUE CBOMCTBA, ITOJIVUEHIE bubmmorexa [TOK
’ i ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
33 [TpakTraeckast padota Ne 2 1o Teme bubmmoreka [JOK



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

«Iomydenue COITHON KUCIOTHI,
U3Y4EHHUE €€ CBOWCTB)»

https://m.edsoo.ru/00ade348

OO01m1ast XxapaKTEepPUCTHKA 3JIEMEHTOB

bu6mmoreka [IOK

34 VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.
35 Haxoxnenue cepbl U €€ COeTMHEHUIN bu6mmoreka [IOK
B NpUpoJie. XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
36 CepoBoaopoi, ctpoenue, pu3nuecKkme bubnuorexa [JOK
Y XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KUCIIOTA,
37 ¢u3nveckre 1 XUMHUYECKHE CBOMCTBA, bubmmorexa LOK
https://m.edsoo.ru/00adea28
pUMEHEHUE
38 CepHas KUCJIOTa, €€ OKUCIUTEIIbHbBIC
CBOICTBa
XYUMHYECKUE peaKilui, JexKallnue B
OCHOBE ITPOMBILIIEHHOT'O CIIocoba
39 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaroIleH cpeibl COETUHEHUSIMU
cepbl
40 Brruucnenue maccoBoil 1011 BbIXOJa bubnmnoreka [JOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
41 Brruncnenue MaccoBoi 107U BBIXOJA
MPOJYKTA PEaKIuu
OO611as xapakTepUCTHKA 3JIEMEHTOB
bu6mmoreka [JOK
42 VA-rpynmsbl. A30T, paclipocTpaHeHHe

B IIpHUpojie, PU3NYEeCKue u

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

XAUMHUYECKUE CBOUCTBA

AMMHuak, ero ¢puznueckue u

bu6mmoreka [IOK

43 XHMUYCCKHE CBOMCTBA, OIYUCHUE B
- https.//m.eds00.ru/00adf004
IpUMEHCHHE
44 Conu aMMOHUS
[IpakTuueckas padora Ne 3 o reme
45 «lTonyueHne amMuaKa, U3y4eHHUE ETO bubmmorexa [JOK
N v » 1Y https://m.edso00.ru/00adf180
CBOMCTBY»
46 A3oTHas KUCI0Ta, e€¢ (PU3NIeCKue U bubnnoreka [JOK
XUMUYECKHE CBOKCTBA https://m.eds00.ru/00adf306
47 A30THas KUCJIOTA, €€ OKUCIIUTEIbHBIC
CBOMCTBA.
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPATbHBIX
48 00peHunii. XUMHYECKOe bubmorexa LHOK
yAo0p ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY>KaIoIIel cpebl
COETMHEHUSIMU a30Ta
bu6mmoreka [IOK
49 docdop.
$op https://m.edso0o.ru/00adf68a
50 Coenunenus docdopa.
Ucnonb3oBanue ¢pocdaTtos B
51 KaueCcTBE MHUHEPAILHBIX YA0OPEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B
52 npu 2 e imnlilea(l;le U XUMHUYECKHUE bubmmorexa [JOK
PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
53 Oxcuzpl yraepoa, ux Gpusndeckue u bub6nuorexa [IOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

XAMHYECKHE CBOMCTBA.
DKOJIOrHYeCcKHe MPOOIEMBI,
CBsi3aHHBIE C OKcHIoM yrieposa (1V)

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

54 VYroiybHast KUCIOTA U €€ CONU bubmmorexa LIOK
https://m.edso00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
55 "ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauaNbHBIE TOHATHS 00
56 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriiepoaa
S7 VYrieBonoposl
58 Kucnoponconepxamue
OpraHHYecKHe BellecTBa
59 A30TcoaepKalue OpraHuyecKue
BEIIEeCTBA
. bubmuorexa [JOK
60 Kpewrit https://m.eds00.ru/00ae080a
61 CoennHEeHNUs KPEMHHS.
62 CunukartHasi IpOMBIIIIEHHOCTh
[TpakTrueckas pabota Ne 5. Pemenue
63 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«BaxHeinmme HeMeTaluIbl U UX https://m.edso0.ru/00ae0bf2
COCIMHEHUS
64 Ypok o606mmenue "Hemeramnsr"
65 KonTtponbHas padota Ne3 o treme bubnnorexa [JOK

«BaxHeln1e HeMeTalIbl U UX

https://m.edsoo.ru/00ae0el8



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

COCOAUHCHU A

OO0m1as XxapakTepuCcTUKa XUMHYECKUX
3JIEMEHTOB — METAJIJIOB.
Merannuueckas cBsI3b U

bu6mmoreka [IOK

06 MeTaJUIMYecKasi KpUCTaUIMIeCcKast https://m.edsoo.ru/00ae103e
peuérka. PU3n4YecKue CBOMCTBA
METaJIoB
XHUMHUYECKHE CBOIICTBA METAJIJIOB.
67 DIEKTPOXUMHYUECKUH Psif bubmmorexa LIOK
N https://m.edsoo.ru/00ael1156
HaIpsHKEHUN METaJJIOB
68 O61mue crocoObl MOTyYeHUs bu6mmoreka [IOK
METAJLJIOB. https://m.edso00.ru/00ae1156
69 CraBel
Brruucnenust mo ypaBHEHUSIM
70 XUMUYECKUX PEaKIUid, €CIIM OJIUH U3
peareHTOB COJIEPKUT NMPUMECH
Brruucnenus no ypaBHEHUSIM
71 XUMUYECKUX PEaKUUi, €CIM OJUH U3
peareHTOB COJIEPKUT NMPUMECH
72 [TonsiTHe 0 KOPPO3UM METAIIIOB bubmmorexa LIOK
https://m.edso00.ru/00ae1278
bubmuorexa [JOK
73 Wenorrsie MeTamIE! https://m.edso0.ru/00ae14b2
74 CoennHenns eI0YHbIX METAJIIOB bubnmorexa [IOK
https://m.edso0.ru/00ae14b2
bu6mmorexa [IOK
7 LlenotHo3eMeIIEHEIE METAIITET https://m.edsoo.ru/00ael5e8
76 CoennHeHns MIETOYHO3EMEIILHBIX bu6mmoreka [IOK



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

MCTAJIJIOB

https://m.edsoo.ru/00ael5e8

O000111eHNE U CUCTEMATU3 AL

77 .
3HAHUN
JKécTkocTh BOABI 1 CLIOCOOEI €€ bubmuorexa [JOK
78
yCTpaHEHHUS https://m.edso00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
79 "XEcTKOCTL BOJABI U METOEI €€ buGnnorexa LIOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubnuorexa [JOK
80 AiomHHHi https://m.edsoo.ru/00aelc64
81 CoeuHeHUS aTIOMUHUS
82 AmM@oTepHbIe CBOICTBA OKCHIA U bubnuorexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
83 Keneso https://m.edso00.ru/00ae1d86
bu6mmoreka [JOK
84 (-ocpHCHIA Keesa https://m.edso0.ru/00ae35e6
85 KauecTBeHHbBIE peakiy Ha HOHBI
xKenesza
86 O000111eHNEe U CUCTEMATU3ALIS
3HAHHH
[IpakTuueckas padora Ne 7. Pemenue
87 AKCTIEPUMEHTAIBHBIX 3314 110 TEME bubnmoreka [JOK
«Baxnenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
88 Brruucnenus MaccoBoil 1011 BbIXOa bubnmnoreka [JOK
MPOAYKTa PeaKIun https://m.edso0.ru/00ae1750
89 Brruncnenue MaccoBoii 10711 BEIXOAA



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

IPOAYKTA PeaKuu

O000111eHNE U CUCTEMATU3 AL

90 .
3HAHUN
01 O000111eHNE U CUCTEMATU3 AL
3HaHUH’
Kontponsnast padora Ne4 o reme
92 «Baxueumme MeTaibl 1 UX
COCTUHEHUS
BemectBa u maTepuansl B bubnnoreka [JOK
93 .
IOBCEIHEBHOU KU3HU YeJI0BEKa https://m.edso0.ru/00ae3f50
04 BemecTBa u Matepuansl B
MOBCE/IHEBHOM JKU3HH YEJIOBEKa
95 XUMHYECKOE 3arps3HEeHNe bubnuorexa [JOK
OKPY’KaroIlleH cpeabl https://m.edsoo.ru/00ae4270
96 Ponb xumum B perieHnu bubnuoreka [IOK
HKOJIOTUYECKUX TTPOOIIEM https://m.edso00.ru/00ae4270
97 Ponb xumun B perieHnn
9KOJIOTHYECKUX MPoodIemM
98 [TpomexyTouHas aTTecTanus bubnuorexa LIOK
https://m.edsoo.ru/00ae0dOa
99 O00011eHNEe U CUCTEMATU3ALIS
3HAHUH
100 O606HjeHHe A CUCTEMAaTU3ALIS
3HAHUH.
101 . O6o01IeHNEe U CUCTeMAaTH3alIUs bubnmoreka [JOK
3HAHUM https://m.edsoo.ru/00adb33c
102 . O0001EeHEe 1 cucTEMAaTA3AINI bu6mmorexa [IOK

3HAHUH

https://m.edso0.ru/00ad9cb2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHWYCCKUC ITOHATH)

11

1.2

1.3

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSATHUH: aTowm,
MOJIEKYyJIa, XUMHYECKUI 3JEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIPDHAs Macca, MaccoBas JOJs XHMUYECKOIO
3JIEMEHTa B COEJUHEHUH, MOJSPHBIA 00BEM, XMMHUYECKas peakuus,
KJaccu(uKaus — peaKknuidi:  peakuuu  COSAMHEHHS,  pPeaKkUuu
pa3IOKEHUs, PEAaKIMU 3aMEeLIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccCoBas O0Jd BEUICCTBA (HpOHCHTHaH KOHLICHTpaI_II/IH) B paCTBOpPC
HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYCECKUX MOHATHUA U
MMPUMCHSATDH 3TU IMMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

HCIOJIb30BAaTh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUS (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIAPDHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB DJICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

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

YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3P EKTY)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI

BE€IICCTB

1.8

BBIUKCIISTH MAacCOBYIO JOJIO XMMHUYECKOrO 3JeMeHTa 1Mo (opmyse

COCIUHECHMS,




1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PpaCTBOPC

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxxHelme npeACTaBUTEIM HEOPTaHUYECKHUX BEIIECTB)

2.1

2.2

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHMMHWYCCKUX MMOHSTHUH: OKCHun,
KHcCJ0Ta, OCHOBaHUEC, COJIb
OnpeAC/IATh NPUHAMJIC)KHOCTh BCHIECCTB K OHpCI[CJ'IéHHOMy KJ1accy

COeMHEHUH 1o Gopmynam

2.3

2.4

2.5

2.6

2.7

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XHMMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

IIPOrHO3UPOBATH CBOMCTBaA BECMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTH IHPOTCKAHHUA XHUMHUUCCKHX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAIOH W
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJ]Aa), MPUTOTOBICHUIO
pacTBOPOB € OMNPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PAacTBOPOB IIEJOYed M KUCIOT C TOMOIIBIO

UH/IMKAaTOpPOB (JIakKMyC, (heHOIPTANCHH, METUIIOPAHXK U JAPYTHe)

MMpOBOAUTDH paC‘{éTBI 10 YPaBHCHHUIO XUMHYSCKOMN pcaKknuuu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmommueckass cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIEC PEAKIIUN)

3.1

PaCKphIBaTG CMBICII OCHOBHBIX XHMHUYCCKHX TOHSTHM: AApO aroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHas Op6I/ITaJ'IL, paaunyc atroma,
XUMHYECKas CBA3b, IOJIsIpHAad W HCEIOJISIpHad KOBAJCHTHad CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HWOHHAsA CBA3b, HOH, KA4THOH, 4HWOH,

CTCIICHb OKUCJIICHUA




3.2

K.HaCCI/I(pI/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

3.3

3.4

ONHKCHIBATh M XapaKTepHu30BaTh TaOnuuHyto ¢Gopmy llepuommaeckoit
CHUCTEMBbl XMMHUYECKHMX D3JEMEHTOB: pa3MyaTh IOHATUS «TJIaBHas
noarpynna (Arpymnma)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnonoxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

COOTHOCHUTD 0603Ha‘IeHI/I$I, KOTOPELIC UMCIOTCA B Ta6JII/III€
((HCpI/IO,I[I/I‘IeCKaH CHUCTEMaA XUMHUYCCKHUX QJICMCHTOB I[I/I
MeHzeneeBay C YHCIOBBIMH XApPaAKTCPUCTHKAMU CTPOCHUA AaTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa sdapa, 06mee YHUCJIO

AIIEKTPOHOB U PACIIPEAEICHUE UX IO AIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

3.7

ONpeNeNsiTh BUJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p830BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1

11

ITo Teme: «BemecTBo 1 XUMHUYECKast pCaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJMUTHI, AIIEKTPOJUTHYECKAs JUCCOIHAIIMS,
peaKkIMy MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTEND,
BOCCTAHOBUTEJNIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBA3b  (KOBWIEGHTHas, HWOHHAf,
METaJUIN4ecKas), KPUCTAJUIMYECKas pEeHETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKOH pCaKknuun

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHHA H




MPUMCHATH 3TU MMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

COCTaBJISITh YPAaBHEHUS 3JIEKTPOJUTUUYECKON ITUCCOLMAIIMN KUCIIOT,
nieyiouei M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIIHii

WOHHOI0 O0OMeHa
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1.5

PacCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIbHBIX peaKuHﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peakiuit
MPOBOAMTDH PACUETHI MO0 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo Ttemam: «HemeTramnel M ux COCAUHCHUA» H «MeTaniael U HX

COCOAUHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBAThH) OOIIME U cieU(PUIECKHEe XUMUYECKUE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEpPXkIasi OINHUCAHHE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

2.2

2.3

2.4

2.5

COCTaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIGHI/If/'I B pa3IMYHbIX

YCIIOBHSIX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAaHHEM, a TaKXKe IMpaBUJiaM OOpAaICHUS C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

OPOBOJUTHh pEaKIHUM, MOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM IYTEM XJIOPHI-,
Opomuza, wuomupa, Kkapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBl aMMOHHS, HMOHBI M3YYEHHBIX METaJUIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHUs 1 OKpy’Karomas cpeiar

3.1

3.2

pacKpbIBaTh CMBICII OCHOBHBIX XuMmMuyeckux mnoHsatuil: [IJIK
BEILIECTBA; KOPPO3HUs METAIIIIOB

MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,

BBISABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBsI3EH — Il U3YUCHUA




CBOICTB BCIICCTB M XHMHUYCCKUX peaKHHﬁ; CCTCCTBCHHOHAYYHBLIC
METOJABI IIO3HAHUA — Ha6.]'IIOI[eHI/Ie, HN3MCPECHUC, MOACIMPOBAHUC,

9KCIIEPUMEHT (peajbHbI U MBICICHHbIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

1.1

IIpenmer xumuu. Ponp XUMHUM B KU3HU 4YeIOBEKa. XHMHUSA B CUCTEME HayK.
Tena m BenlecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

1.2

1.3
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IIonsatue o METOJaXx ITIO3HAaHHUA B XMMHUHU. Yuctele BC€IICCTBA U CMCCH. CnocoObl

pasaciICHus cMmecen

ATOMBI W© MOJICKYIJIBI. Xumuueckue daeMeHTbl. CHMBOJBI  XHMHYECKHUX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHHUC

XuMuueckas (1)OpMy.]'Ia. BanieHTHOCTE ATOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 707151 XMMHUUYECKOro JIeMEHTAa

B COCIMHCHUUA

1.5

KonnuectBo BemecrBa. Monbs. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmymnam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

1.6

dusznyeckrue U XUMHYCCKHE SBJICHHUSA. XHMHYCCKAS pCaKknuuga u e€ IIPpU3HAKH.
3akoH COXpPAHCHUS MaCChbl BEIICCTB. XHUMHUYECKHE YpaBHCHHUA. KJ'IaCCI/I(bI/IKaI_[I/IH

XUMUYECKHUX peakiuii (COeTUHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYJ0H, C MpaBUjIaMu
paboTel B saboparopuu U nOpuémMamMu OOpalieHuss C J1IabOpaTOPHBIM
o0opy/soBaHUEM, M3y4y€HHUE M ONUcCaHHe (PU3MYECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BELIECTB, HaOmoJeHHe (u3ndeckux (IJIaBleHHE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJAEHCAllUs BOJAbI) U
XUMHYECKHX  (TOpeHHE CBEYd, [POKAJIMBAHHE METHOM  MPOBOJIOKH,
B3aMMOJICIICTBUE MeNa C KHCJIOTOW) SBJICHUHM, HAONIONEHHWE M ONHCAHUE
NPU3HAKOB MPOTEKAHHWS XHMHUYECKHMX peakuuid (pas3joxkeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHCIOTHI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE XKelle3a C PacCTBOPOM
comu menu(ll), n3ydenue cnocoOoB paszeneHus: cMecel (C MOMOIIBIO MarHUTa,
buasTpOBaHUE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE

OYNCTKH HOBapeHHOfI COJINn, Ha6JIIOI[eHI/IC " OIMMCAHUC PE3YJIbTATOB NPOBCACHUA




2.1

2.2

2.3

OIbITa, WJUIFOCTPUPYIOIICTO 3aKOH COXpaHCHHA MACChbl, CO3JaHUC Moueneﬁ

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Bakneilime npeacTaBUTeNIn HEOPraHMYECKUX BEIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — snmeMeHT U mpocrtoe
BemecTBo. HaxokaeHune Kuciaopoja B Ipupoje, (GU3NYEeCKHe M XUMHYSCKUE
cBoiictBa (peakumu ropenus). Oxcunbl. [Ipumenenue kuciopoga. CrocoObl
NOJYYEeHUsI KHUCIOpoJa B JIAOOpaTOPUH U MPOMBIIUICHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

TemnoBoit 3P hekT XUMUIECKON peakiuu, TEPMOXUMHUUYECKHE YPaBHEHU S, IK30-
Y SHIOTEPMUUYECKHE PeaKIMu. TOMINBO: Yroiib U METaH. 3arpsi3HEHUE BO3AyXa,
yCHUJIEHUE MTAapHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CII0s

Bonopon — snemeHT U mpoctoe BemiecTBO. HaxoxkneHue BoaopoAa B MpUpOIE,

du3nUecKre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI ITONyJICHUSI.

Kucnore! 1 conn

2.4

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

®dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTeinb. PacTBOpEL
HacplleHHbIe 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTD BEILECTB B BOJE.
MaccoBasg nmons Bemecrsa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B mpupoAe U B KU3HM 4denoBeka. Kpyrosopor
BOABI B TIpuUpoJe. 3arps3HEHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coenuHeHunidt. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyromue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcujioB. Pusznyeckne M XHMHYECKHE

cBoMCcTBa OKCHAOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WHIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHni. PU3NYECKUE U XUMHUYECKUE CBOICTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukainus kucnor. Homenkinatypa kucnor. dusnueckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HOJIy‘ICHI/IC KHUCIIOT

Comu. Homenknarypa coneil. @usznyeckue M XMMHUYECKHE CBOMCTBA COJIEH.

[Tomy4yenue conen

2.10

I'ereTmueckas CBA3b MEXKOY KilaCCaMH HCOPraHNYCCKUX CO@I[I/IHGHI/II\/'I
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3.1

XVMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpPKAHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHUE U H3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOMIOACHNE B3aUMOJICHCTBHS BELIECTB C KHCIOPOJOM U
yCIIOBHS BO3HUKHOBEHUS U IPEKpallleHHUs] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0pa3llaMu OKCHJOB W OIMCaHME HUX CBOWCTB, TMONy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOPOAa (rOpeHHe), B3auMOeicTBUE
Boziopoaa ¢ okcugoMm Meau(ll) (BO3MOXKHO HUCTIOIB30BAHKE BUIEOMATEPUAIIOB),
HaOmrofieHne oO0pa3lloB  BEIECTB KOJMYECTBOM 1 MoOjb, HCCIIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIAEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEWUCTBUE BOJbl C MeTaJyIaMU (HaTpUEM U KajlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpUANIOB), OIPE/EIEHUE pPaCcTBOPOB
KUCJIOT U IIEJOYEeH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOAECHUE H3MEHEHUS
OKpPacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILUEJIOYeH, Hu3ydyeHue
B3auMojieiicteusa okcuga menu(ll) ¢ pacTBopom cepHO KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allli, [10JIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHNE OJHOIO MeETaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/ay 1o TeMe «BakHelmne Kiacchl HEOPraHWYECKUX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKM KIaCCU(PHUKAIMKM XUMUYECKUX dJeMeHTOB. [loHsaTue o
TPYIIax CXOJHBIX AJIEMEHTOB (IEJTOYHbIE W IIETOYHO3EMENIbHBIE METAJIIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUIBI

3.2

3.3

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX diieMeHTOB [[. 1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoir cucrtembl XuMHuueckux anemeHTtoB [[.M. MeHnneneesa.
Ilepuonpr u rpynmsl. PU3HYECKUI CMBICT MOPSIKOBOIO HOMEpa, HOMEpPOB
MepUOJa U IPYIIILI AJIEMEHTA

Crpoenue atomoB. CoctaB aroMHbIX sjep. M3oronsl. DnekTponbl. CTpoeHue
JJIEKTPOHHBIX 00OJIOYEK aToMOB TMepBBIX 20 XWMHUYECKHX DJIEMEHTOB

IIepuognueckoit cucremsl .M. Menneneesa. XapakTepUCTHUKAa XUMUYECKOTO




AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme [I.11. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHMsI paJuyca aTOMOB XHMMHYECKUX JIIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylmaM U IEpUOaM.
3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

3.5

3.6

Xumnueckasi cBsizb. KoBaneHTHass (MOJisipHAsT M HEMOJISIPHAs)  CBSI3b.
DIIEKTPOOTPULIATELHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

Crenenp okucineHusa. OKHCINTEIHFHOBOCCTAHOBUTEIBHEIC PEaKIuu. HpOHCCCBI

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KIIACC

XUMHUYECKUH OSKCIIEPUMEHT: H3y4YeHHE OOpa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCJIOT U
11eJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakliuy pas3iioKeHUs, COCTUHEHMS])

Kon

11

1.2

13

IIpoBepsieMblii JJIeMEHT COAePKAHUSA

BemecTBo 1 xumunueckast peakuus. Ilosropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB
XUMHUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kajus, Kaldblusi MU HX
COCMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B Ilepromnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKHUX
pEelETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BHJa XuMu4eckoi cBszu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKHX COEIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccuukanus XMMUYECKHX PeakIMi 10 Pa3IudHbIM MpU3HaKaM (110 YHCITy U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIOBOMY 3¢¢eKTy, Mo
M3MEHEHMIO CTENeHEH OKHCICHHMS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,

M0 YYacTUIO KaTanu3aropa). OK30- M OJHIOTEPMHUYECKHE pEakiuw,




TEPMOXUMHYECKHUE YpaBHEHUS. [[OHATHE O CKOPOCTH XUMHUUYECKON PEAKIIUU

14

1.5

[Tonarue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTE€HHBIX U Te€TePOTEeHHbIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOH pEaKUUUd U TIOJ0KEHUE

XUMHYECKOI'O paBHOBECHU A

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pPEAaKLUU,  IEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAHMEM METOJA

ANIEKTPOHHOTO OaslaHca

1.6

Teopust 2JIEKTPOIIUTUUECKONW NUCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTPOIMTHI.
Katnonsl, annoHbl. MeXaHHU3M JUCCOIMAIIMN BEUIECTB C Pa3IMUYHBIMU BHJIAMHU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble JIEKTPOIUTHL.
Peakiun nonHOrO OOMEHa. YCIIOBHS MPOTEKAHHUS PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalIéHHbIE HMOHHBIE ypaBHEHHs peakiuil. CBOMCTBa KHUCIOT,
OCHOBAaHMH M COJIEM B CBETE€ TNPEACTABICHHH 00 3JICKTPOJUTHYECKON

nuccounanuu. KauectBeHHbIe peaknu Ha MOHBI. [[oHATHE O TUAPOIU3E COoJIeit

1.7

XUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTHUECKHX
pPEmETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEHUCTBUS pPAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIUCCOIMANUN  KHCJIOT, INenouel M comel (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAaHUs PeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUINX HPUMEPbI OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peaKklIUid (TOpeHHEe, PeaKkUH pPa3yioKEHUs, COCTUHEHUS),
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PeaKIMi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramis! 1 ux COCINMHECHUA

2.1

OO6mast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u Gu3NUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpPE XJopa
(B3auMoielicTBME C MeTalJlaMH, HeMeTajllaMH, IefodamMu). XIJIOpOBOJIOPO.
CongHast KHUCIIOTAa, XUMUYECKUE CBOMCTBA, MIOJIy4YE€HHE, MPUMEHEeHHE. JleiicTBue

XJIOpa ¥ XJIOPOBOAOPOZA HA OPraHU3M YeJoBeKa. BaxkHenmme XJIOpUIbl U UX




HaxO0JIEHUE B MIPUPOJIE

2.2

2.3

2.4

2.5

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. CtpoeHue u puznyecKue cBOKWCTBa
MPOCTBIX BEHIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIE MOJU(PHUKAINN
KHCIIopo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dusnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KuCIOTa, (pU3MUECKHEe U XMMHUYECKHUE CBOMCTBa
(o0mme Kak mpeACcTaBHTENS Kijacca KHCIOT U crenuduveckue). XMMHUIeCKHe
peakuuu, JeKalue B OCHOBE MPOMBILIUIEHHOTO Croco0a IMONY4YeHUsS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAs] pCaKUusa Ha
cynbdar-uoH. HaxoxxneHnue cepbl U €€ COelMHEHUH B MpUpoAe. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npeaoTBpaliCHUA

OO6miass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHbIC CTETICHH OKUCIICHHS. A30T, paclipoCTpaHEHHE B IPUPOJIC,
¢dbusnueckrue U XMMHYEcKHue cBoicTBa. KpyroBopot a3zora B mpupojie. AMMHUaK,
ero (u3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHHUSA, UX (U3NYECKUEe M XMMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHbI aMMOHHS. A30THas KUCIOTa, €€ MOIyYEHHUE,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHHil. XUMUYECKOe 3arps3HEHHE OKPYKarolIen
Cpelbl COeUHEHUAMH a30Ta (KUCIOTHBIE TOXKIH, 3arps3HEHUE BO3/1yXa, MOYBBI

1 BOJOEMOB)

®ocdop, amnorponHsle Mogudukanuu docdopa, puzndeckne U XUMHUYECKUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMHUYECKHE CBOWMCTBa, moiydeHue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEpAIbHBIX YA00peHHi

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTEIEHW OKUCICHUS. YTJIepoll, auIOTPOITHBIC
MOJTUGUKAIMK, PACHIPOCTPaHEHHE B MpHUpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Aacopomusi. Kpyrosopot yriepoaa B mpupone. Okcuasl yriepoaa,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBA, JEHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJTyYeHHEe M MPUMEHEHHE. JKOJIOTHYECKHe MPOOIeMbl, CBSI3aHHBIE C OKCHIIOM

yraepona(lV); rumore3a rno0anbHOTO MOTEIUICHUS KIMMaTa; MapHUKOBBIMA




2.6

apdekr. YrompHas KUCIOTa U €€ CONM, WX (QPU3NUECKHEe U XUMHUYECKUE
CBOWCTBa, TNOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH H

CEIIbCKOM XO3SIMCTBE

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepoja (MeTaH, 3TaH, 3TWIEH, AalEeTUJICH, 3TaHOJ], TJIUIEPUH, YKCYyCHas
kuciora). MIX cocraB m xumudeckoe crtpoeHue. [loHsTre o Ouojornyecku
BOKHBIX BEILECTBAX: XKHUpax, OenIKax, YIrJIeBoJax — M HUX POJH B KU3HU
yeloBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKMX W HEOPraHMYECKHUX

COE€IUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kucinote. CHIMKAThI, UX UCIOIH30BAHUE B
ObITY, MEIUIIMHE, POMBIIINIEHHOCTU. BaxkHelre cTrpoutesabHble MaTepHalibl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCITIOJIb30BAHHA CTPOUTCIbHBIX MATCPHUAJIOB B HOBCCHH@BHOﬁ KHN3HU

XUMHUECKUI HKCHEPUMEHT: M3ydyeHHuEe OOpa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KaueCTBEHHBIX PEaKIMM Ha XJIOpUA-
MOHbl M HaONIOJCHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa)KarolIne
¢u3nuecKre 1 XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C 00paslamMH XJOpPHUIOB
(ramoreHuI0B); O3HAKOMIIGHME C oO0pa3liaMu cepbl U €€ COeAMHEHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE IMpolecca
oOyriuBaHUs caxapa MoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIeHHOW CEpHOM KHCIIOTHI, MPOBEICHHE
KayeCTBEHHOH peakuuud Ha cynb(ar-uoH UM HaOIMIOJeHHE TMpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COoeMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHallOB), 0OOpa3laMu
a30THBIX U (OCHOPHBIX YAOOpPEHUH; TIOJyYeHHEe, COONpaHne, paclo3HaBaHue 1
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEJCHUE KAa4EeCTBEHHBIX pEaKUUil Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMS,
B3aMMOJIEICTBUE KOHIIECHTPUPOBAHHOM a30THOM KHUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJIb30BaHUE BUJIEOMATEPHATIOB); H3yUYE€HUE MOJIeNed KpHUCTaUINYECKUX
peméTok anmasza, rpadura, (¢yulepeHa; O3HAaKOMIIEHHE C IPOLECCOM
azicopOLIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM

MPOTHBOra3a; MOJy4YeHUE, coOMpaHMEe, PACMO3HABAHWE U H3YYE€HUE CBOWCTB




3.1

3.2

YIJICKUCIIOro rasa; HNPOBCACHUC KauCCTBCHHBIX peaxunﬁ Ha Kap60HaT- u
CUJIMKAaT-UOHbl MW HM3YYCHHC IIPH3HAKOB HX IMPOTCKAHUA; O3HAKOMIICHHE C
HpOl[yKI.[PICﬁ CHJIMKATHOM IMPOMBIINIJICHHOCTH; PCIICHHUEC SKCIICPUMCHTAJIBHBIX

3aaa4 110 TEMC «BakHele HeMeTauIbl U HX COCAHNHCHUA
MeTtamisl 1 uX COCOAUHECHUA

OOw1ast XapakTepuCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxxenuss B Ilepuonuueckod cucreMe XUMHUYECKHUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnyeckas CBs3b U
METaJJIMYECKasi ~KpUCTallIMdeckass pemérka. OJIEKTPOXUMHUYECKHH  psif

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

duznyecknue U XMMUYECKUE CBOMCTBA MeTauioB. OO0IIMe criocoObl MOTYYEeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

3.3

3.4

3.5

[lenouynsle MeTauibl: mosioxkeHue B llepumonuyeckoil cucTeMe XUMHUYECKUX
anemeHtoB [[.M. MenneneeBa; CTpo€HHE UX aTOMOB; HaXOXJIECHHE B MPUPOJIE.
duznyeckue 1 XUMUYECKHE CBONCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUIIBI U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MECTAJZIOB MW HX

COeIUHEHUN

[IlenoyHO3eMenpHbIE  METAUIBl MarHuid W KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMUYECKUX 3i1eMeHTOB /.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
MarHus W Kaublus. Baxuelmme coequHEHUs KaubIusi (OKCHUI, THUAPOKCHI,

coin). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

AmomMunuil: nonoxxenue B I[lepuoauyeckoil cUCTEME€ XMMHUYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpO€HHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XHUMHAYECKHUE CBOMCTBA AIFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU S

3.6

3.7

Keneszo: nonoxenne B [leproandeckon cucremMe XUMUYeCKux 3iaeMenToB J[. 1.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxkJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHEe CBOMCTBa jkene3a. Okcuipl, ruapokcunbl U conu sxenesa(ll) u
xene3a(lll), ux cocras, cBoicTBa U OTyYeHUE

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3llaMi METaJlJIOB M CIUIABOB,

ux (u3nueckuMH CBOMCTBAMHM; U3YYEHHE pEe3yJIbTaTOB KOPPO3UH METAJJIOB

(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH




4.1

B3aUMOJCHCTBUS OKCHAA KajdblKUsg M HATpusi C BOJAOM  (BO3MOXKHO
WCIIOIb30BaHUE BHJICOMATEPHAIIOB); HMCCIICIOBAHHE CBOWMCTB >KECTKOW BOJIBI,
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIOJIb30BAHHE
BHJICOMATEPHAIOB); TPU3HAKOB MPOTEKAHUS KAYeCTBEHHBIX PEaKIIUi HAa MOHBI
(Maraus, Kanblus, amromunaus, nubka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJII0JICHUE W OMMCaHWE MPOIECCOB OKpAIIMBAaHUS IUIAMCHH MOHAMH HaTpHS,
Kaiuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
rccaenoBanue aMm(GOTEPHBIX CBONCTB THUAPOKCHIA ATIOMHHHUS W THAPOKCH]IA
LIMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a/1a4 10 Teme «Baxxneime MeTauibl U
HUX COCOUHCHUS

XUMHS U OKpYyXarouasi cpeia

HoBeie maTepuansl U TexHosjoruu. BelecTBa W mMaTepuaibl B MOBCEAHEBHOM
KU3HH YesIoBeKa. XUMUsS U 3[I0pOBbe. be3ornacHoe MCronb30BaHue BEIIECTB U

XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBaﬂ nmoMompb IIPpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTUYECKOW  IpPaMOTHOCTH.  XUMHYECKOE  3arpsA3HEHHE
okpyxatomeit cpeabl [1JIK. Posib XUMuM B pelieHnH 3KOJI0IMYECKUX MPOoOIIeM.
[IpupoaHble HMCTOYHMKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(dTh),
MPOAYKTHI UX NEPEepadOTKU, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3ydyeHHe 00pa3loB MaTepuasoB (CTEKIIO, CIIaBbI

MCTAJUJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)




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

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

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

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SBICHHHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
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 IO3HAHUA, B TOM YHUCJIC SKCIICPHUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHIKCHHSX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYAIONIMMCS 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 cucreMoM XHMHUYECKHX 3HAHUA U YMCHHUEC IIPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XUMHWYECKHUE TIOHATHSA: XUMHYECKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CJIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUYECKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMU Pa3JIOKEHMs, PpEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBasi IO XMUMHYECKOIO
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, AIEKTPOOTPULIATETILHOCTD, TOJISIPHAS. U HEMOJISIpHAs
KOBAJICHTHAas  CBS3b, MOHHAS  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKass pemérka (aToMHas, WOHHAs, MeTaIMYecKasl,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHMOH, DJIEKTPOJIUT M HEDJICKTPOJIHUT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, PEaKIMH HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKUUH,  OKHCIUTENb |
BOCCTQHOBHTENb, OKHCICHHE M  BOCCTAHOBJCHHE, OJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peaKluy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomuye 3aKOHbl XHWMHHU: 3aKOH COXpPAaHCHUSA MACCHI,
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 XHUMHYCCKOH I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘/'IZ

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
IPOAYKTHl TEpepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOIOPOIOB
(yriasi, mpupoAHOro Tras3a, He()TH) B OBITY, CEIbCKOM XO34HCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIECBOIOB
JUIs OpraHKW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX IIPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HPUPOJIHYIO Cpey

YMEHUE HMHTErpUpOBaTh XMMUYECKHE 3HAHHS CO 3HAHUSAMH JPYTrUX

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 NPUMCHCHU N n YMCHHC

HCIIOJb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-HO3HaBaTeJ'IBHI)IX 3aaa4

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

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOPMYJT HEOPraHWYECKHX BEILECTB,




YpPaBHEHUN  XMMMYECKUX  PEaKLMi; OCHOBAMU  XHMHYECKOU
Homenkatypsl (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
DJIGKTPOHOB), PACHpPEIEIICHUEM JJIEKTPOHOB TI0 JHEPreTHYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KU U KaJIbIIHS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKUX DJIEMEHTOB (palyC aToma, 3JIEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuoguueckoit cucremMe (B MaJbIX HEpPUOAAX U TJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMeHue KiraccupuIupoBaTh:
7.1 XUMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaAKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XUMHUYECKUX JJIEMEHTOB, 3apsi
' HOHA
8.2 BUJ XUMHYECKOW CBSI3M W THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHne xapakTepru3oBath (U3MUECKHUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOI, TpaduT, aimas,
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, OKCHIBI W THIAPOKCHIBI
9.9 metaioB |-IlA rpynm, anmromunus, menu (l), nunka, xeneza (Il u
' I11), oxcuasl yraepoaa (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepet (IV u VI), ceprucras, cepHas, azorucras, a3zoTHas,
dbocdopHas, yrojibHasi, KpeMHHEBAsK KHCJIOTA U UX COJIH)
9.3 IIPOTHO3MpPOBaTh M  XapaKTepU30BaTb CBOMCTBA  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 YPAaBHEHUs pEaKLui, B

10
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMEeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
10.3 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOMCTBAa M3YyYEHHBIX KJIacCOB
' (rpymm) HEOpraHU4ECKUX BELIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMH
11 YMeHue BBIYUCIATh (POBOIUTE 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 M0 YpaBHEHUSM XHMHUYECKUX PEaKIUi ¥ HaXOAUTh KOJIUYECTBO
' 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
' XUMHUYECKHX SIBJICHHUW; YMeHUEe CchHOopMyIHpoBaTh MpoOiIeMy W
MPEJIOKUTH MYTH €€ PEeIICHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0¥ 1 J1a0OpaTOPHBIM 00OPYIOBAHHEM
npaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM JKU3HH, TPAaBUIAMH MTOBEICHUS B LENSIX cOepeKeHuUs
123 37I0pOBbsl U OKPYXKAIOIIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBICHUS
CIETYIOIIUX XUMUYECKUX IKCTIEPUMEHTOB:
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 pasJieeH s cMecel

13.3

NOJYy4eHHE KHUCIOPOAAa M M3Yy4EHHE €ro CBOWCTB; IOJIy4CHHE
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 PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BeLIeCTBa

MpUMEHEHUE WHMUKATOPOB (;makmyca, METHIIOpaHka u
denondranenna) s ONpeneNeHUs XapakTepa cpelnbl B pacTBOpax

KHCJIOT U menoqeﬁ

WCCIIC/IOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TIOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHHUN;
BBITECHEHHE OJIHOTO MeTajla JpPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

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

«Bakneiie MeTaljIbl U UX COSIUHECHUS

XUMHUYECKHE  DKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KauyeCTBEHHBIC PEaKIMd Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaJabIl¥s, aTFOMHHHUS,

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

14

VYmMmenue:

141

14.2

NpEACTAaBIATL PE3YJIIbTATBl SKCICPUMCHTA B (I)OpMC BBIBOOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6J'IIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUSAMHA H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 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 MOJEKyJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMHUYECKHUX
' 371eMeHTOB. [IpocThlie U CII0KHBIE BELIECTBA.
13 Xumuyeckas popmyna. BaleHTHOCTE aTOMOB XMMHUYECKUX AlIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHoOcUTEIbHAsh AaTOMHas Macca.
14 OTtHocuTenbHasE MOJIEKyIIsIpHas Macca. MaccoBas 107l XMMHUYECKOTO 3JIeMEHTa
B COCJIMHEHUU
L5 KonnaectBo BemectBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
' B3anmocBs3b KOJIMYeCTBa, MACChl U YHCIIa CTPYKTYPHBIX €IMHUI BEIIECTBA
16 Ou3nyecKkue U XUMUYECKUE SBIICHUS. XHUMUYECKas peakuus u e€ MpU3HAKU.
' 3aKOH COXpaHEHMsI MAcChl BEIECTB. XMMHYECKUE YPaBHEHNUS
5 [Tepuognueckuit 3akoH u Ileprogudeckas cucTemMa XUMHUYECKHX DIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XUMUYECKHUX 3J1eMeHTOB J[.11.
2.1 MenneneeBa. Ilepuoasl u rpynnbsl. @U3NYECKUN CMBICI MOPSIAKOBOIO HOMEpA,
HOMEPOB MEepH0/ia U TPYIIIHI JIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTpoHbl. CTpoeHue
2.2 JJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XMMHUYECKHX 3JEMEHTOB
ITepuoanueckoit cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kajius, Kajblug (paguyca aTOMOB, 3JIEKTPOOTPUIATEIbHOCTH,
2.3 METAJIMYECKUX W  HEMETAJUIMUYEeCKUX CBOMCTB) M WX COEJUHEHHH B
COOTBETCTBUM C TIOJOKEHUEM »3iieMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumnueckass cBs3b. KoBaneHTHass (MOnspHass W HEMOJSIPHAsi)  CBA3b.
3.1 DONEeKTPOOTPULIATEIBHOCTh ~ XMMHUYECKUX  d3JeMeHTOB.  oHHas  CBs3b.

Meranauueckas cBSI3b




3.2

Tunel KpPUCTAJUIMYECKUX PEMIETOK (aTOMHAsl, WOHHAs, METaJUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEIETKHM U BHUIA

XAMHUYECKON CBA3U

4.1

4.2

Baxuelmme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel u ux

COCAMHCHUS. MeTtamisl 1 uX COCAUHECHUA

Knaccugpukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHEHHH: OKCHIIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, am(pOTepHBIC) u
HecosieoOpa3yromye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKale ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

dusznyeckue MW XMMHYECKHE CBOMCTBaA MMPOCTBIX  BCHICCTB-HEMCTAJLJIOB!

BOJIOPO/Ia, XJIOpa, KACIOPOa, Cepbl, a30Tta, hochopa, yriepoia, KpeMHUsI

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 COC,I[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCUAOB HemetaiwioB: cepel (IV, VI),
asora(ll, 1V, V), docoopa(lll, V), yriepona(ll, 1V), kxpemuus(1V). TTonyuenne

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamwioB IA—-IIIA rpymn, munka, mequ(ll) u

xenesa(ll, 111). [Toay4enne OKCHI0B METAILIOB

XUMHUECKUE CBOMCTBA OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, 1uHKa). [lomyuyeHme ocHoBaHUM U
aM(OTEPHBIX THIPOKCHJIOB

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

[Tonyuenue kucior
OO6ume xumMuyeckre cBoiicTBa cpeanux coneil. [lomyuenue comneit

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

YTIIEKHCIIOTO Ta3a B 1JabopaTopuu
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[TonryueHne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. O01ue

CHOCOOBI MOTYYCHHUS METAJUIOB




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 XUMUUYECKUX 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.
[Ipomieccbl  OKMCIIEHHST W BOCCTAHOBICHHS.  ODJEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKLIUN

Teopus anexTponutuyeckoi auccoruanuy. KatuoHsl, aHMOHBL. DJIEKTPOJIUTHL U
HE3JIeKTPoIuThl. CHIIbHBIE U Ci1a0ble 3JeKTPoauThl. CTeNneHb AUCCouuau

Peakuyuu mOHHOTO obMeHa. YciaoBHS IMPOTCKAaHUA peaKHI/Iﬁ HMOHHOTO 06MCH8.,

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 OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeH cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeAOTBPALICHUS
[Ipenenvnas nonmyctumass koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pPEeLICHUH HKOJOTMYECKHMX TNpo0sieM. VYcCuieHue MapHUKOBOro sddexTa,

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 CIUIaBOB (CTallb, YYI'yH, IIOPalOMUHMHA, 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 MOHATHI 00 OpPraHrnv4cCKrX BCIICCTBaX KaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, 9TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAsA KI/ICJ'IOTa).
IloHATHE 0 OMOIOTMYSCKHU BasKHBIX BCHICCTBAX: XHpaxX, 6em<ax, Yrj€eBoaax — U Uux

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




JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJNIbHOE BIOXETHOE OBLLLEOBPA30BATEJ/IbHOE 25.11.25 09:12 (MSK) CepTudmkat DBABFC7889265924D7C319FC7F0326C5
YYPEXXAEHUE "CPEAHSAS LLUKOJIA N2 13", 3HaTHuHa EneHa CepreeBHa,
[vnpekTop




