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[IporpamMma 1Mo XMMUM Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs COCTABICHA HA OCHOBE
TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHS OCHOBHOM 0Opa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmiero o6paszoBanus, npeacrapieHHbIx B @I'OC OOO, a Takxke Ha OCHOBE (enepaibHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHIEMIMH MPENoAaBaHus y4eOHOTOo MpeaMeTa
«Xumusi» B 00pa3oBaTeNnbHbIX opranu3anusix Poccuiickoii @eneparui.

[Iporpamma mo xumuM Aa€T TMpEACTaBICHUE O LENAX, OOHIed cTparerud OOy4eHwus,
BOCIIUTAHUS W Pa3BUTHS OOydYaOIIMXCA CPEACTBAMU Yy4eOHOTO TpEeaMeTa, yCTaHaBIWBAET
00s13aTeNbHOE TIPEIMETHOE COJEpKaHUE, MPelyCMaTPpUBAET paclpeesieHne ero mo Kiaccam u
CTPYKTYpPUPOBAHHE IO pa3jiejaM U TeMaM MPOorpaMMBbl [0 XUMHUH, ONPEAEIsAEeT KOJIUYECTBEHHbIE
M Ka4yeCTBEHHBIE XapPaKTEPUCTUKH COACP)KAHUS, PEKOMEHIYEMYIO IOCJIEeI0BATEIbHOCTh
M3YUYEHUSI XUMUU C YUYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKU y4€OHOTO
mpolecca, BO3pacTHbIX 0COOCHHOCTEH 00ydaromuXcsi, OnpeAessieT BO3MOKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHMI K pe3ylibTaTaM OCBOSHHS OCHOBHOW 00pa30BaTEeNbHOM MPOrpaMMbI Ha
YpOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs, a TAKXKEe TPEOOBAHMIA K pe3yabTaTaM OOyUYCHUS XUMUU
HAa YpOBHE IIeJIeM W3Yy4YeHUs TIpPeJAMETa U OCHOBHBIX BHJOB YYEOHO-IIO3HABATEILHON
JESTEIbBHOCTH 00YyYaroIIerocst o OCBOEHUIO YU4eOHOTO COJIepIKaHusI.

3HaHHe XUMHUH CITY>KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33pEHUST 00YUAIOIIErocs, ero
MPEJICTABICHU O MATEPUAIIBHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (HhOpMHUpyEeMble XUMUEH
MIPEICTABJICHHS O B3aUMOIPEBPAIICHUIX YHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPUPOJIE, O MYTIX
pemieHus TI00albHBIX MNpoOJieM YCTOWYMBOTO pPa3BUTUSL YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUUECKOH, MUIEBOI U SKOJIOTHUECKON 06e30MacHOCTH, TPOOIeM 3paBOOXPaHEHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET peaim3alliil  BO3MOXHOCTEH JUII CcamMOpa3BUTHUS U (OPMUPOBAHUS
KYJbTYpPbI JINYHOCTH, €€ 0011el 1 (PyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKE MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB HMX  CAMOCTOSITENIBHOM  Yy4eOHOM  JEATEeIhbHOCTH,  OKCIEPUMEHTANBHBIX U
HCCJICIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KaK B IIOBCETHEBHOW KH3HM, TaKk U B
npohecCuoHaNBbHOM NeSTEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI I[E€JIOCTHOTO
B3TJI51/1a Ha €IUHCTBO MPUPOBI U YEIIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TAarioM B (P OPMUPOBAHUU
€CTECTBCHHO-HAYYHOU TPAMOTHOCTH OOYYarOIIHXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUAM, K TPHUPOAE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJL B DKOJIOTMYECKOE OOpa3oBaHUE
00ydaronuxcs.

JlaHHble HampaBleHHS B OOYyYEHMHM XUMHH O0ECIEUMBAIOTCS CHenu(UKON conep aHus
y4eOHOrO TIpeIMeTa, KOTOPBIN SBISIETCS TENaroTMYecKd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BO HAYKH XMMUU Ha ONpPENIeIEHHOM dTarie e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIET0 OOpa30BaHHS OPHEHTUPOBAH HA OCBOCHHE
00y4JarOIUMHUCS CUCTEMBI TIEPBOHAYAIBHBIX MOHATUH XUMUH, OCHOB HEOPTaHUYECKOW XVUMHH U
HEKOTOPBIX OTJEIHHBIX 3HAUUMBIX TIOHSITHI OPTaHNYECKON XUMUH.

CtpykTypa coaepaHHsl MPOrpaMMbl MO XHUMHH c(HOpMHpOBaHAa Ha OCHOBE CHUCTEMHOIO
noaxoaa K e€ uzydenutro. CoaepxaHue CKIQAbIBAETCS W3 CHUCTEMbl MOHATHUM O XUMUYECKOM
DJIEMEHTE W BEHICCTBE M CHCTEMbI TOHSATHH O XUMHUYEeCKol peakiuu. O0€ 3TH CHUCTEMBI
CTPYKTYPHO OpraHW30BaHbl IO MPUHIMITY IOCJIEIOBATEILHOTO PAa3BUTHS 3HAHUM HA OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MeneneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— YY€HHUsI O CTPOCHHUM aTOMa U XUMHYECKOH CBSI3H;



— MPECTaBICHUH 00 JIEKTPOIUTHYECKOM TUCCOIMAIINYN BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS pacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJIHASA (YHKLIMU OOBSACHEHHsS M IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHMSI U BO3MOXHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYUYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJSAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAaHUIO U METOAAM IO3HaHUA B Hayke. M3yuenue xumMnn
OPOMCXOJUT C TMPHUBJICUCHHEM 3HAHUM M3 paHee M3YUYCHHbIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccel» U «PuU3uKa. 7 KJIaccy.

[Ipyn u3yueHun XuMuu TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOM HAyKU KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JIEATEILHOCTH YeJIOBEKa U KaK OJJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3ajjauya y4eOHOro mnpeaMeTra COCTOUT B (POPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEWIIHMX (DAaKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUHM, JIOCTYNHBIX O0O0OOIIEHUH MHUPOBO33PEHYECKOr0 XapakTepa, s3blka HayKd, B
NpUOOIIEHNH K HAyYHbIM METOJaM [TO3HaHMS [IPHU N3YUYEHUH BELECTB U XUMUYECKUX peaKIHii, B
(GOpMHUpPOBAaHMM W pPa3BUTHM [IO3HABATEIbHBIX YMEHHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-UCCIIEIOBATENBCKOM 1eATEIbHOCTH, OCBOCHUH TPABUII O€30MacHOT0
oOpallieHus ¢ BeIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[lpn M3ydyeHUM XMMHUU Ha yYpOBHE OCHOBHOIO 0O0ILEro oOpa3oBaHUs Ba)XKHOE 3HAYECHUE
npruoOpenu Takue 1e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO pEIIEHUM, CIIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIIOBHUSIM KHU3HH;

— HamnpaBJCHHOCTh OOyYeHHUs Ha CUCTeMaTHdeckoe mpuoOliieHne oOydarommxcs K
CaMOCTOSITEJIBHOM ~ IO3HABaTENbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJAaM  I103HAHUS,
(hOpMHUPYIOIUM MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMUCS OTIbITa
pPa3sHOOOPa3HON JesATEeIbHOCTH, MO3HAHHUS M CAaMOIIO3HAHMSA, KIIFOUEBBIX HAaBBIKOB (KIIHOYEBBIX
KOMIIETEHIINI), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3JIMUHBIX BUAOB JEATEIBHOCTH;

— ¢opmupoBanue o0mel PYHKIIMOHATBHON U €CTECTBCHHO-HAYYHOW TPAMOTHOCTH, B TOM
yHclie YMEHUM OOBSCHATh M OLICHUBATDH SIBICHUS OKPY’KAIOLIEro MHUpa, HCIONb3Yysl 3HAHUS U
OMNBIT, TOJy4YEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh HMX MpH peleHuH npodieM B
NIOBCEHEBHOM KU3HU U TPYIOBOU JEATEILHOCTH,

— (hopMupoBanme y 00y4arOmuXcs TyMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHHS [IEHHOCTH
XUMHUYECKUX 3HAaHWM AJi1 BBIPAOOTKM 3KOJOTHYECKH Ie]1ecoo0pa3HOro MoBeAeHUs B OBITY U
TPYZAOBON JEATEIBHOCTH B LENSAX COXPAaHEHMsI CBOETO 3I0POBbS M OKpPYXKarolleW MPUPOIHOU
Cpenpl;

— pa3BUTHE MOTHBALIUU K O0YYECHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOILEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BbIOOpY
npoduiIs U HaPaBIEHHOCTHU AajbHEHIIEro 00yUueHHUs..

OO11ee 4ncio 4acoB, OTBEAEHHBIX JJIS M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanus, coctanisier 136 yacoB: B 8 kimacce — 68 yacoB (2 "yaca B Hezeno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEJNIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XUMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Ponb XuMHM B KM3HHU 4eloBeKa. XUMHsS B CHUCTeMe HayK. Tema u
BemecTBa. dusnyeckue CBONCTBAa BEHIECTB. ArperarHoe cocrosiHue BemiecTB. [loHsitue o
METO/ax MO3HaHUs B XUMHH. UHCThIe BemecTBa U cMecH. CriocoObl pa3iesieHrs CMECe.

ATOMBI W MOJEKyJIbl. XUMHUYECKHE 3JIE€MEHThl. CHUMBOJIBI XHMHYECKHX 3JIEMEHTOB.
[IpocTsie 1 crnoxKHbIE BenleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHAX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas
Macca. MaccoBasi 10711 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KonunuectBo BemiectBa. Monb. MonsipHass macca. B3aumocBsi3b KOJNIMYECTBAa, MAacChl U
YHCclia CTPYKTYPHBIX €HHHUII BelecTBa. Pacu€Tel mo Gpopmynam XUMHUYECKUX COSTUHEHUH.

dusznueckue M XMMHUYECKHE SIBJICHUS. XUMHUYECKas peakius ¥ e€ MpU3HaKd. 3aKOH
COXPaHEHHUs MacChl BEIIEeCTB. XumMuueckue ypaBHeHus. Kiaccuduxanus XuMuyecKkux peakuui
(coenuHeHwMsI, pa3IOKEHUS, 3aMEIIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0HM, MpaBWiIaMu paOOThl B JIAOOPATOPUU U TpUEMAMU
oOpareHusi ¢ J1abopaTopHBIM O0OpPYAOBAaHHEM, H3YyYCHHE M ONMUCAaHWE (DU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKNX BEUIECTB, HaOM0AeHne (u3nUecKuX (IJIaBIeHUE BOCKA, TasTHUE JIbJa,
pacTupaHue caxapa B CTyNKe, KUIIEHHWE U KOHJCHCAIUS BOJbI) U XUMHYECKHX (TOpEeHHE CBEYH,
MPOKAJTMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBIE MeJla ¢ KHCIIOTOMN) SIBIICHUH, HAOIIOICHNE
W ONHWCAaHWE TPU3HAKOB TMPOTEKAHWUS XUMHUYECKHUX peakiui (paszlIoKeHHe caxapa,
B3aMMOJICICTBHE CEPHOU KHUCIOTHI C XJIOpHUIOM Oapus, pasznoxkenue ruapokcuna meau (I1) nmpu
HarpeBaHWM, B3auMOeicTBHE kene3a ¢ pactBopoMm coiu meau (II), uzyuenwme cmocoOoB
pasneNieHuss CMEeCed: C TOMOINBI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHHE, IUCTHIUISIIHS,
xpoMarorpadusi, TPOBEACHHE OYMUCTKH TOBAPEHHOW COJIM, HAOIIOJEHWE U OIHUCAHHE
pe3yJabTaTOB MPOBEJIECHUS ONBITA, WUIFOCTPUPYIOLIErO 3aKOH COXPAaHEHMsS] MAacChl, CO3JaHHUE
MoJIeJIe MOJIEKYT (IIapOCTEPKHEBBIX ).

Ba:kHeililne npeacTaBuTe 1M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — 31€MEHT M IPOCTOE BEIIECTBO.
HaxoxneHnue kucinopoja B npupoje, Gpu3ndeckue U XMMHYECKHUe CBOMCTBA (peakiuyu TOPEHHUs).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4YeHHUS KHUCIOpoJa B JabopaTopuu U
IPOMBINUICHHOCTH. KpyroBopoTr kucinopoaa B mpupoje. O30H — alJoTpOrHas MOAU(PUKAIUS
KHCJIOPO/Ja.

TennoBoir A()QPeKT XUMHUYECKOHW peakluu, TEPMOXUMHUYECKHE YpPaBHEHHS, 5K30- H
SHIOTEPMUYECKHE peakuuu. TOMIMBO: yroib W MeETaH. 3arpsi3HEHHE BO31yXa, YCHIICHHE
HapHUKOBOTO 3(dekTa, pazpylieHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue BoxopoAa B IMPUPOJE,
(u3nueckre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCO0bI nonyyeHus. Kucnotel u conu.

MonsipHbiii 00bEM ra3oB. Pacu€Thl Mo XMUMUYECKUM YPAaBHEHUSIM.

®usnueckue cBoucTBa BoAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsie u
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpUMOCTH BelIeCTB B BOje. MaccoBasi J0Js BEIIECTBa B
pactBope. XUMHUUYECKHE CBOMCTBA BOAbl. OCHOBaHUs. Poiib pacTBOpPOB B NMPUPOAEC U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OUYMCTKA
IPUPOJIHBIX BOJI.

Knaccudukanmss nHeopranmueckux coenuHennit. Oxcunpl. Knaccudukamus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoleoOpasyomue. HoMmenknatypa
okcu10B. PU3NUECKre U XMMUUECKHE CBOICTBA OKCHIO0B. [loyueHne okcuaos.

OcuoBanms. Kiaccudukaryst OCHOBaHWH: MIENOYM W HEPACTBOPHMBIE OCHOBAHMS.
Homenkiarypa ocHoBanuii. @uU3MYECKHME M XHUMUYECKHE CBOWCTBA OCHOBaHMWU. [lomydenue
OCHOBaHUM.

Kucnorsl. Knaccugukarnus kucnor. Homenknatypa kucinor. @uU3nueckue U XUMHUYECKHE
cBoiicTBa kucnoT. Psan akruBHoctu metamioB H. H. bekerosa. I[lomyyenue Kucior.

Comu. Homenknatypa coineir. @uznueckue M XMMHUUYECKHE CBOMCTBa coied. [lomydenue
COJIEH.

I'enernueckas cBsA3b MEKIY KiIaCCaMU HEOPraHUYECKUX COEIUHEHUM.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OINpEIeNIEHUE COJepKaHusl KUCIOpoJia B BO3yXe, MOIyUYeHue, cooupaHue,
pacno3HaBaHMEe M HM3y4Y€HHE CBOMCTB KHUCIOpOJa, HAOMIOJEHUE B3aUMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHMS U NPEKpAIECHUs TOpeHus (Mokapa), O3HAKOMIIEHHUE C
o0Opa3llaMyd OKCHJIOB M OINHMCAaHUE HMX CBOWCTB, IOJIydeHHE, cOOMpaHue, paclo3HaBaHHE U
U3y4eHue CBOMCTB Bojoponaa (ropeHue), B3aumojeicTBue Bojopoaa ¢ okcumom meau (II)
(BO3MOXHO HMCIOJIb30BaHUE BHJIEOMATEPHAIOB), HaOIIOeHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPAaCTBOPEHHUS BEUIECTB C PAa3IUYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE OOPA3I[0B HEOPraHMYECKHUX BEILIECTB Pa3IMYHBIX KJIAcCOB,
HAOMIO/ICHUE W3MEHEHHUS OKPAaCKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOYeHl, u3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTBopomM cepHOW KHUCIOTBI, KHCIOT C METaJUIaMH,
peaKuuii HEUTpalIM3alKu, T[OJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxkHenmue
KJIACChI HEOPTaHUYECKUX COCTUHEHUI».

Ilepuoanyeckuit 3akoH u Ilepuoanyeckass cucremMa Xxumu4eckux siaemenros JI. M.
MenpeneeBa. Ctpoenne aToMoB. XUMHYecKas cBA3b. OKUCIANTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[lepBrle TOMBITKM KIAacCUPUKALMK XUMHUYECKUX dieMeHToB. [loHsTHE O Trpynmax
CXOJIHBIX 3JIEMEHTOB (IIE€JIOYHbIE U IIETOYHO3EMENIbHbIE METAJUIbI, FaJIOTEeHbl, HHEPTHBIE Ta3bl).
DJeMEeHTHI, KOTOpBIe 00pa3yIoT aM(OoTepHbIE OKCHUIBI M THAPOKCHJIBI.

[lepnonnueckuii 3akoH. Ilepuogmueckas cucrtema xumuueckux osnemeHtoB [J[. U.
MengeneeBa. KopoTkonepuonnas u anmuHHomnepuogHas ¢opmel [lepuonudeckoil cuUCTEMbI
xumuueckux dsemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmsl. Duznueckuid CMBICT
IOPSIIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI JJIEMEHTA.

Crpoenune aromoB. CocrtaB atoMHbIX saep. M3orombl. Onektponbl. CrpoeHue
ANEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonnyeckoil cucTemsl
J. W. MengeneeBa. XapakTE€pUCTHKa XMMHMUYECKOTO DJJIEMEHTAa IO €ro IIOJIO)KEHHUIO B
ITepuonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IIEPUOAAM.



3nauenue [lepuoguueckoro 3akona u Ilepuoguueckoil CUCTEMbl XUMUYECKHUX 3JIEMEHTOB
JUISL pa3BUTHS HayKu U npakTuku. 1. 1. MenaeneeB — y4€HbIi U rpakJaHKH.

Xumuaeckas CBSI3b. KoBanentnas (momnsipHas " HETOJISIPHAS ) CBSI3b.
DNEKTPOOTPUIIATEILHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBSI3b.

Crenenb  okucinenus.  OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbr
OKHUCJICHUSI U BOCCTAaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA
IMHKAa C pacTBOpaMu KUCIOT W IIEJIOYEl, MPOBEACHHUE OMbITOB, WLIIOCTPUPYIOMIUX MPUMEPDI
OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHM (TOpEeHUe, Peakliuy Pa3ioKeHHs, COCTUHEHNUS).

Meoscnpedmemnnie ceasu

Peanu3zanust MeXNpeaAMETHBIX CBSI3€H MPU U3YUEHUU XHUMHH B 8 KJIacce OCYIIECTBIISIETCS
Yyepe3 MCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¢ MOHSITHI,
SIBJISIFOLIIMXCS] CACTEMHBIMU JIJIs1 OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKJIIA.

OOmme ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4YHBIM (paKT, TUMOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KilaccupuKalus,  MEePUOJUYHOCTb,  HAOIIOJIEHUE,  HKCIEPUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHWJ, HN30TOIbI,
pPaauOaKTUBHOCTb, MOJIEKYJIa, JJEKTPUUYECKUNM 3apsijl, BEIIECTBO, TeJO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKHE BEIUYHMHBI, €TUHHUIBI U3MEPEHMs, KOCMOC, MJIAHETHI,
3BE3151, CoHIIE.

Buonorus: porocunres, neixanue, 6uochepa.

l'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOJIBI, IOJIC3HBIC
UCKOTaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4ecKkasi peakius

[lepnonnueckuii 3akoH. Ilepuommyeckas cucrema Xxumuueckux osnemeHtoB [[. U.
MenaeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTM B M3MEHEHHUHM CBOMCTB XHUMHUYECKUX
JJIEMEHTOB TMEPBBIX TPEX MEPHUOAOB, Kallks, KalblUs U HUX COCIUHEHUH B COOTBETCTBUU C
MOJIOKEHUEM FJIeMEeHTOB B llepronyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHUABl XUMHUYECKON CBA3U. THUMBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOWMCTB BEIECTBA OT THUIA KPUCTALINYECKON PEMETKA M BHJIa XUMHYECKOU
CBSI3H.

Knaccudpukanus v HOMEHKIATypa HEOPraHMYECKHX BeIIeCTB. XHMMHUYECKHE CBOICTBa
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COCIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX peakuil MO pa3IUYHbIM MpHU3HaKaM (IO YHCITY U COCTaBY
y4acTBYIONIMX B PEAaKIUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, MO0 OOpAaTUMOCTH, 1O YYacTHUIO Karamm3aTopa). DK30- U
SHIOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUICCKHEC YPABHEHUSI.

[Tonsitue o cxkopoctu xumudeckoil peakuuu. [loHarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsrue o
karanuze. lloHsTue o0 XxXuMHUYecKOM paBHOBecHH. DakKTOPHI, BIHUSIONIME HA CKOPOCTh
XUMUYECKON PEaKIIUU U TTOJIOKEHUE XUMHUIECKOTO PABHOBECHSI.



OKHUCIINUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIUH, DSJCKTPOHHBIM OadaHC OKUCIHUTENIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YPaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BaHUEM METO/1a AIEKTPOHHOIO OaiaHca.

Teopus 2nEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHM3M [HUCCOLMAllMM BELIECTB C pPa3jIMYHBIMM BHJAMHU XHMHMUYECKOH CBS3H.
Crenenp auccounaruy. CUIbHbBIE U CIIA0bIE SJEKTPOIIUTEHI.

Peakuuu monHoro obmeHa. YcinoBHsl MPOTEKAHUS PEAKIMI MOHHOrO OOMEHa, MOJHbIE U
COKpaIlEHHBbIE MOHHbIE ypaBHEHUs peakuuil. CBONCTBA KHUCJIOT, OCHOBAHUN U COJIEH B CBETE
npeicTaBiIeHU 00 3JIEKTPOTUTHYECKOW aucconuannu. KadyecTBeHHbIE pPEaKLMU Ha HOHBI.
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOZCISIMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB M HeMeTauloB (rpadura W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM peakuuu OT BO3IACHCTBHS pPa3IMUYHBIX
(hakTOpOB, HCCIIEIOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MPOIECCa UCCOLMALNN
KUCJIOT, Ieno4ed M coied (BO3MOMKHO MCIIOJIb30BAaHHE BHUAEO MAaTEpUANIOB), IMPOBEICHUE
OTBITOB, WITIOCTPUPYIOIIUX NPU3HAKU MPOTEKaHMUs peakluil MOHHOro oOMeHa (oOpa3zoBaHME
ocajika, BBIJCNICHHE Tra3a, OOpa30BaHME BOJbI), OINBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX pEaKlUi (FOpeHHe, peaklUuu pa3ioXKeHHs, COCIUHEHMS),
pacno3HaBaHME HEOPraHWYECKMX BEIIECTB C IOMOINBIO KAa4eCTBEHHBIX pEaKUUi Ha HOHBI,
pEILIEHNE YKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
creneHu okucieHus. CTpoeHue M (PU3MYECKHE CBOMCTBA MPOCTBIX BEIIECTB — T[aJOrE€HOB.
XUMHUYECKHE CBOMCTBa Ha NpuMepe xjopa (B3aMMOJEHCTBHE C MeTajUlaMH, HeMeTaslaMH,
miesioyamu).  Xioposogopon. ConsHas KHMCIOTa, XUMHUYECKHE CBOMICTBa, IOJIY4YEHHE,
npuMeHeHue. JlelicTBue xJiopa U XJI0pOBOAOPOa Ha OPraHK3M uesoBeka. BaxHelue xmopusl
U X HaXO0XJICHUE B IIPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3MyecKue CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJU(HUKAIIMKA KUCIOPOJa U Cepbl. XUMHUYECKHE CBOICTBA
ceprl. CepoBojopoj, cTpoeHue, (GU3MYEeCKHe M XUMHUYECKHe CBOMCTBA. OKCHUIBI CEphl Kak
NpEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, GU3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOmme Kak TMpencTaBUTENs Kilacca KUCIOT M crneuupuyeckue). XUMHUYECKHE peakiHH,
JeXallie B OCHOBE MPOMBIIUICHHOTO CIOCO0a TMONy4eHHUs: CepHOM KuCIOoThL. [IprMeneHue
cepHoll kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakiys Ha cylbdar-uon. Haxoxnenue
ceppl M €€ COCNMHEHUN B IpupoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKAIOIIEH Cpelsbl
COCJIMHEHUSIMH Cephbl (KHCIOTHBIE TOXKAM, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLICHUS.

OO6mass xapakrepucTuka 31eMEeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble CTENEHM OKHCICHMA. A30T, paclpoCTpaHEHHE B IpHupoJe, (U3NYECKHEe WU
XUMHYeckHe cBoiicTBa. KpyroBopot azora B npupoje. AMMHUAK, ero (pu3n4eckue U XMMUYECKUe
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMHUYECKHE CBOIMCTBA,
npuMmeHenue. KauecTBeHHas peakids Ha HMOHBI aMMOHHUS. A30THAas KUCIOTa, €€ IMOJIy4eHHE,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (00lIMEe Kak HpPEeACTaBUTENs Kilacca KHUCIOT U
cneunpuyeckue). Vcnonb3oBaHWe HHUTPATOB M COJICH aMMOHHS B KadyeCTBE MMHEPAJIbHBIX



ynoOpeHuit. XUMHUECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpeibl COSTUHEHHUSIME a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBBI M BOAOEMOB). Docdop, amuIoTporHble MOIU(PUKAIIIH
¢dbocdopa, dpuznueckue u xumuueckue cpoictBa. Okeun gocdopa (V) u docdopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, moiydeHue. Mcnomb3zoBaHue ¢ochaToB B KayecTBe
MHUHEpaJIbHBIX YA0OpEHUH.

OOmas xapaxkrepuctuka 371eMeHTOB IVA-rpynnel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS. YTJIEepo/l, aJUIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAaHEHHUE B
npupoze, pusnueckue U XumMudeckue cBoiictsa. Ancop6ouus. Kpyropopor yriepoaa B mpupoe.
Oxcuapl yraepona, ux (GpU3MUecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJy4YeHHE U TPUMEHEHHE. DKOJIIOTHYECKHUe MpoOIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (IV),
TUIOTEe3a INI00aJbHOrO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3QQeKkT. YronbHas KUCIOTa U €€
CONM, UX (PU3MUECKHUEe M XUMHMYECKHE CBOMCTBA, NOJy4YeHHE M IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Mcmonp3oBaHue  KapOOHAaTOB B ObITY, MeAMLUHE,
IPOMBIIIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriepoia
(MeraH, STaH, STWIEH, alETWIEH, 3TaHOJ, TIJHUIEPUH, YKCycHas Kuciora). IIpuponHsle
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIM ra3, HedTb), MPOAYKTHl HX HepepadOTKU
(OeH3uH), UX poJib B OBITY M MPOMBINUIEHHOCTH. [IOHATHE O OMONOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJU B KHU3HU 4YeJlOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHUUYECKUX COCAUHEHU.

Kpemuuii, ero ¢usnyeckre M XHUMHUYECKHE CBOMCTBA, MOJY4YeHHE U TPUMEHEHHE.
Coenunenuss kpemHusi B mnpupone. OOmme mnpeacraBneHuss o0 okcuge kpemuawms (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIEHHOCTH. BaxHeiimue
CTPOUTETBLHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCIOJIb30BaHMs CTPOUTEIbHBIX MAaTEPHAIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3ydeHre 0Opa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUI Ha XJIOPUA-MOHBI U HAOJIIOACHUE MPHU3HAKOB MX MPOTEKaHMs, OIBITHI,
oTpakarolue (pU3NYecKue U XMMUYECKHE CBONCTBA raJIOT€HOB M UX COEJUHEHUH (BO3MOYKHO
UCTIONB30BaHUE BUJICOMATEPUAIOB), O3HAKOMIIEHHE C 00paslaMu XJIOPUIOB (TaTOTCHUIOB),
O3HAaKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHHUAMU (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), HAOMIOJEHWE TMporiecca OOyrauWBaHWs — caxapa TMOJ  JICHUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHMCIIOTHI, U3yUYE€HHE XUMHUECKUX CBOICTB pa30aBlieHHON CepHOU
KHCJIOTHI, TPOBEJICHHE KaueCTBEHHOM peakiuu Ha Cynb(paT-WOH M HAOIIOJeHHE NMpHU3HaKa e
NPOTEKAaHUs, O3HAKOMJICHHE C (PU3MUECKMMH CBOMCTBaMH a3oTa, (ocdopa W WX COoenuHEHHN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEpUaoB), oOpa3aMu a30THBIX U POCchHOPHBIX YI0OpEHUI,
NoJy4YeHue, coOupaHue, paclo3HaBaHWE M HW3yYEHUE CBOMCTB aMMMaka, IPOBEJICHHE
Ka4eCTBEHHBIX pEAaKUMH Ha HMOH aMMOHMA U (ochaT-uOH M H3Yy4YEeHHE IPHU3HAKOB UX
IPOTEKaHUs, B3aMMOJEICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbIO (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3yUEHUE MOJIENeH KPHUCTAUIMYECKUX PEHIETOK anMmasa,
rpaguTa, ¢yjuiepeHa, O3HAKOMIJIEHHE C IPOLECcCOM aJcopOLUM pacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM NPOTUBOras3a, MojyuyeHue, cooupaHue, pacrio3HaBaHUe
U M3Y4YCHHE CBOWCTB YTJIEKHCIIOTO ra3a, MPOBEJCHHE KAa4eCTBEHHBIX PEaKIMii Ha KapOOHAT U
CHWJIMKAaT-HOHbl W H3Y4YEHHE MPU3HAKOB MX IPOTEKAHMs, O3HAKOMJICHHE C NPOAyKLIHEH
CHJIMKAaTHOM NPOMBIIIJIEHHOCTH, PELIEHNEe SKCIEPUMEHTANbHBIX 3a7ad No Teme «Baxuelmme
HEMETaJJIbl U UX COCIUHEHUS.



MeTaJJIbI M MX COeAMHEHUS

OO6mas xapakTepUCTHKAa XWMHUYECKHX DOJEMEHTOB — METAaUIOB Ha OCHOBaHUU UX
nonoxxeHus B [lepuoanueckoi cucteMe xumuueckux sneMentoB . . MenaeneeBa u ctpoeHus
atroMoB. CTpoeHue MeTaIoB. MeTajuinueckas CBSI3b W METAJIMYecKas KpHUCTaUIMYecKas
pemeéTKa. DIEKTPOXUMUYECKUN psAll HampshkeHUd MetamioB. Dusmyeckue M XUMHUYECKHE
cBoiicTBa MeTaymoB. OOIMe CrOCcOOB! MONMy4YeHHs] MeTaIIOB. [IOHATHE O KOPPO3HH METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTab, YyTyH, JIOPAUTIOMUHUN, OpOH3a) 1
WX MIPUMEHECHHE B OBITY M MPOMBIIIIJIEHHOCTH.

[Ilenounble MeTasuibl: NooKeHUE B [leproanueckon cucteMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOCHUE MX aTOMOB, HaXOXJEHHE B mpupoae. PU3NYECKUE U XUMHUYECKHUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCUIBI HATPHS U Kanus. [Ipumenenue
IIESJIOYHBIX METAIUIOB M UX COCAUHCHUH.

[[lenoyHo3emMeNpHBIE METAUIBl MarHuii M KajdbLUK: noJiokeHue B Ilepuoamueckoit
cucreme xumuueckux anemeHtoB [[. M. MenpeneeBa, CTpO€HHME HMX aTOMOB, HAXOXIEHUE B
npupojae. PU3NYeCKue U XMMHYECKHE CBOMCTBA MarHusl U Kaiblusa. BaxkHelue coeauHEeHUs
KaJIbIusl (OKCHI, THAPOKCHU/I, COJn ). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxeHue B Ilepmonnueckoin cucreme xumuueckux siemeHtoB JI. U.
MenzeneeBa, CTpOEHHE aTOMa, HAXO0XKAEHUE B Mpupoae. PU3MUECKHE U XMMHYECKUE CBOMCTBA
amroMuHMsI. AMGOTEpHBIE CBONCTBA OKCUJIA U THIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumomnueckoir cucrteme xumuyeckux osiementoB JI. U.
MeneneeBa, CTpOEHHE aTOMa, HaXOXJAE€HHE B mpupoae. Ouznyeckre U XMMHUYECKHUE CBOWCTBA
xene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m xenmesa (II), mx cocras, cBolicTBa U
MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ 00pa3laMd METaUIOB M CIUIAaBOB, HMX (DH3WYECKUMH CBOMCTBaMHU,
W3y4Y€HUE PEe3YyJbTATOB KOPPO3UU METAJIOB (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPHUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KAJBIUS U HATPHUS C BOAOU (BO3MOKHO MCIOJIb30BAHUE
BUJICOMATEPHAIIOB), KCCIICIOBAHUE CBOMCTB >XECTKOM BOJIBI, IpoIlecca TOPECHHs Keje3a B
KHCIIOpOoJie  (BO3MOXKHO  HCIIOJIb30BAaHWE  BHUICOMATEPHANIOB), IPU3HAKOB  IPOTCKAHUS
KauyeCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUSA, MHKA, xkene3a (II) u xenesa
(III), menu (1I), HaOnroneHne U OMMCAHME MPOLIECCOB OKPAILMBAHUS IJIAMEHM MOHAMU HaTpus,
KaJIisl ¥ KaibIUsl (BO3MOXKHO HCIIOJIB30BAHKE BUIEOMATEPHAIIOB), UCCIEOBaHNE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCHA aIFOMUHUS U THAPOKCHUIA IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BaxkHelIme MeTamibl B UX COSTUHCHUS.

XuMHSA U OKPYKAKOLIasA cpeaa

BemectBa 1 maTepuanbsl B TOBCEIHEBHOM JKM3HU Y€JIOBEKA. be3omacHoe MCIoIb30BaHUE
BEIIECTB M XHWMHYECKHX peakiuii B ObiTy. IlepBas moMomis, Ipu XHUMHYECKHUX OXKOTaxX W
OTPABJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karoliel cpefipl (peienbHas A0MyCcTUMas KOHIEHTpaIus
Beulects, nanee — [1/1K). Pons XxuMuu B pemieHuN 3K0JI0THYECKUX TPOOIIEM.

Xumuyeckuii IKcnepumenm:

u3y4eHue o0pa3oB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJTMMEPHBIC MAaTEPUATIbI).

Mescnpeomemnuie ceasu

Peanuzarust MeXnpeAMETHBIX CBA3EH MPU M3YYCHUH XUMHH B 9 Kiacce OCYIIECTBIISETCS
4yepe3 MCIOJIb30BaHUWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TMIOHSATHUW, TaK U TOHSATHH,
SIBJISIFOLLMXCS] CACTEMHBIMU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.



OOme ecTecTBEHHO-HAy4HbIE IOHATHS: HAy4HbIM (pakT, TUIoTe3a, 3aKOH, TEOPHS,
aHanmu3,  CHHTe3,  Kiaccu(ukauusi,  TEepUOJUYHOCTh,  HAONIOJEHHE,  OKCIEPUMEHT,
MOJIETUPOBaHNE, U3MEPEHNE, MOJIEINb, SIBJICHUE, TAPHUKOBBINA AP (EKT, TEXHOJIOTHS, MaTepUaJIbl.

®dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIIHI,
pPaZMOAaKTUBHOCTb, MOJIEKYJIa, JJIEKTPHUUECKUI 3apsii, MPOBOJHUKH, MOJIYIPOBOJHUKH,
IMIJIEKTPUKY, (OTORIEMEHT, BELIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAIMYECKass pemETKa, CIUIaBbl, (PU3WYECKHE BEJIMYMHBI,
€IMHHIIBI U3MEPEHNS, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/161, ComHIIE.

Buonorusi: ¢otocunres, apixaHue, O6uocdepa, 3KOCUCTEMa, MUHEpaAJIbHBIE YA0OpEHHUS,
MHKPOI3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, runpochepa, MuHEpandbl, TOPHbIE MOPOJbI, IOJE3HBIE
MICKOIIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0OOpa30BaHUS
JIOCTUTAIOTCS B X0JI¢ OOYUYCHHsI XUMUU B €IMHCTBE Y4eOHOU M BOCTIMTATEIHLHOU JIEATEIIHHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMA  POCCHUCKHUMH  COIMOKYJBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBWJIaMU U HOPMaMH IOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHMS, CAMOPA3BUTHS U COIHAIM3AIINN 00yJatOIIuXCsl.

JIMYHOCTHBIE PE3YJbTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TIO3UTUBHBIX IICHHOCTHBIX OPHUEHTALUA U PACHIMPEHHE OIbITa JCSITEIIBHOCTU Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTpMoOTN4€eCKOro BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIICHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY U HAYYHOMY
HACJIEJUIO, NOHMMAaHHUS 3HAUEHUS XUMHUYECKONM HAyKHM B JKM3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJIaJIETh JIOCTOBEPHOU MHGpOpManuell O NepeqoBbIX TOCTHKEHHUSX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSX 00 yCTpoOWCTBe
MUpa 1 00IIeCTBa;

2) rpa:kIaHCKOro BOCIIMTAHUS:

MPEACTaBICHUSI O COIMAIBHBIX HOpPMax W TMpaBUJaX MEXKIWYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHKATUBHOM KOMIETEeHTHOCTH B 0O0IIECTBEHHO MOJIE3HOM,
y4eOHOMCCTIEIOBATENbCKOM, TBOPYECKOM U JPYTrUX BHAAX AEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOH JEATEIbHOCTH NPU BHIMIOJIHEHUH YY€OHBIX, TO3HABATEIBHBIX 3a7ad,
BBITIOJITHCHUH XWMHUYECKHX OKCIEPUMEHTOB, CO3/IaHUM YYEOHBIX TMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMOHMMAHUIO M B3aUMOIIOMOILM B Tpoliecce ITOH yueOHOU IesTeIbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TOBEIEHHWE W TIOCTYNKH CBOMX TOBAPHUIIEH C MO3WUIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IMO3HAHUSA:

MHUPOBO33pEHYECKUE  NPEJICTABICHUS O  BEIIECTBE U  XMMHYECKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH M COCTaBJISIOLIME OCHOBY JJisi
NOHMMAHUs  CYIN[HOCTH HAyYHOW KapTUHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPO/bI, B3aUMOCBA35X YEJIOBEKa C MPUPOJHOM Cpeoi, O posin
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTeNIbHbIE MOTHUBBI, HAIPAaBJICHHbIE HA MOJYyYEHHE HOBBIX 3HAHUU MO XUMHH,
HEoOXoIuMBbIE Uil OOBSCHEHMs HAOJI0JaeMbIX IPOILECCOB U SIBJICHUH, IO3HABATEIBLHOM,
WH(POPMAITMOHHON W YUTATEIHLCKON KyJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIPABOYHOMN JUTEPATypOH, NOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMU
UHGOPMAIMOHHBIX TEXHOJIOTH;

UHTEpec K OOy4YEHHIO M TO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HMCCIIEIOBATEIHLCKONU JEATEIHLHOCTH, K OCO3HAHHOMY BBIOODY
HaNpPaBJIEHHOCTU U YPOBHs 00y4YeHHS B ajbHeHIIeM;

4) popMupoBaHNs KYJbTYPbI 310POBbA:

OCO3HAaHHE ILIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10pPOBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 >KW3HU, OCO3HAHME IIOCIEACTBUH W HENPUSTHE BPEIHBIX
MPUBBIYCK (YMOTpEOJICHUST aJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIIOCHUS



npaBmi1 0€30MacCHOCTH MpU OOpalleHMH ¢ XUMHYECKUMH BELIECTBAMU B OBITY M peallbHOU
KU3HH;

5) TpyaoBoro BocnuTaHus:

MHTEpEeC K MPAaKTHUECKOMY H3y4eHHI0 Mpodeccil U TpyJa pa3IuyHOro poja, yBaXKeHHE K
TPyLy U pe3yJibTaTaM TPYJOBOM MJESATEIBHOCTH, B TOM YHCIE€ HA OCHOBE MPUMEHEHUS
OpEeJMETHBIX 3HAHUKW 1O XHMHH, OCO3HAHHBIM BBHIOOp WHAMBUIYAIBHOW TpPaeKTOpPUU
MPOJIOJDKEHHST 00pa3oBaHMs C yYETOM JUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHol mpodeccuoHalbHON AeITeIbHOCTH U
pa3BUTHSL HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B POGECCUOHATILHOMN Cpelie;

6) 3K0J1I0TMYEeCKOT0 BOCTTUTAHUS

9KOJIOTUYECKH 11eTIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK UCTOYHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CYIEeCTBOBaHMs, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 M 0e30macHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HaHWE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHHS IPHU pabOTe ¢ BEIIECTBAMHU,
a TaK)Ke B CUTYyAIUsAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIFOCH;

CIIOCOOHOCTH MPHUMEHSATHh 3HAHUS, IMOJydaeMble NpPU HM3YyYEHUU XUMHH, JJIS PelleHUs
3a/1a4, CBSI3aHHBIX C OKPY’KaIoIed MPUPOIHON CPEAO, ISl OBBIIICHHS YPOBHS 3KOJIOTHUECKOM
KYJBTYpPbI, OCO3HAHUS TJIO0ATFHOTO XapaKkTepa dKOJIOTHYECKHX MPOOJIeM U MyTel WX pelleHus
MOCPEJICTBOM METOJIOB XHUMHH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B
MO3HABATEJIbHOW, KOMMYHHKATUBHOM U COLMAJIBHOM MPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATDI

B cocrtaBe MeranpenMeTHBIX pe3yJIbTAaTOB BBIICISIOT 3HAYUMbBIC A (HOPMUPOBAHUS
MHPOBO33pEHHUS OOIICHAYYHBIE MOHATUS (3aKOH, TEOPHSs, MPUHIINI, TUTIOTe3a, (aKT, CUCTEMa,
MPOLECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MpeaIMeToB (OPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HAy4YHOW KapTWHE MHpa, ¥ YHUBEpCalbHBbIC yueOHBbIC ACHCTBUS (IIO3HABATEIbHEIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpbIE 00ECnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOIl 1eATeIbHOCTH.

Ilo3naBaTenbHbIe YHHBePcAIbHbIE YUeOHbIE JeliCTBUS

basoBble Jlornyeckue 1efcTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUU 3HAHUM:
pacKpbIBaTb CMBICT XUMHUYECKMX TOHATHH (BBIACHATH MX XapakTEepHbIC MPHU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JAPYTUMU MOHATHUSMHU), UCTIOIH30BaTh MOHATHUS U OOBICHEHUS
OTJIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS W KPUTEPHH Ui KIacCU(PUKALUN
XUMUYECKHUX BEHIECTB U XUMUYECKUX PEAKIUH, YCTaHABIMBATH MPUINHHO-CIIECTBEHHBIE CBSI3U
MEXIy OOBEKTaMH U3YYCHHS, CTPOUTD JIOTUUECKHUE PACCY)ACHUS (MHIYKTUBHBIE, ICTYKTHBHBIC,
M0 aHAJIOTHH ), AeNaTh BBIBOJBI U 3aKIIOYCHUS;

yMEHHE MPUMEHITHh B IMpollecce MO3HAHMsS MOHATHS (IIPEAMETHhIE U METamlpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJIb3yeMble B XUMHUH, MPE0OpPa30OBBIBATH IIHPOKO
MpPUMEHSEMbIE B XUMHUHM MOJCIIbHBIC TPEICTABICHUS — XUMUYECKHN 3HAK (CHMBOJI AJIEMEHTA),
xuMuueckass (GopMyna M ypaBHEHHE XUMHUYECKOW peaklud — TpU pelIeHud YydeOHo-
MO3HABATENIbHBIX 33/lay, C YYETOM HSTHUX MOJEIbHBIX MPEJICTABICHUN BBIABIATH U
XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKU M3YYaeMbIX OOBEKTOB — XMMHUUYECKHX BELIECTB U
XUMUYECKUX PEaKIUH, BBIABISITH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CJICICTBCHHBIC CBSI3H H
MPOTUBOPEUHS B U3yYaEMBIX MPOIECCaX U SIBICHUSAX.

basoBble ucciieoBare/ibCKie 1eMCTBUA:



YMEHHME HCIOJb30BaTh IOCTABJIECHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA IO3HAHMSA, a
TaKKe B KadecTBE OCHOBBI JUIsI (POPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

npuoOpeTeHNe OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YUYEHHUYECKHX
HKCHEPUMEHTOB, YMEHHE HAOII0IaTh 32 X0A0M IpOIecca, CAMOCTOSTENIbHO TPOrHO3UPOBATH €To
pe3ynbTar, (HopMyIUpoBaTh OOOOIIEHHS M BBIBOJBI 0 PE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIeIOBaHMs, COCTABIATh OTUET O MPOJEeJIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yMEHHUE BbIOMpPATh, aHAJTU3UPOBATh U UHTEPIPETUPOBATh MH(DOPMAIUIO PA3TUYHBIX BUIOB
¥ QOpM MpEaCTaBICHHSI, TOTYYaeMyI0 M3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAs IUTepaTypa
XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE MOcoOMs, pecypchl UHTepHeTa), KpUTHYECKU
OLICHUBAThH MTPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE MPUMEHATh Pa3IMuHble METO/Ibl U 3aIPOCh IIPU MOUCKE U 0TOOpe nHpOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHUS yUEOHBIX U MO3HABATEIbHBIX 33124
ONpeAeIEHHOr0 THIA, MPUOOPETEHHE OmbITa B O0JIACTM HCIOJB30BaHUSA HH(OPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHI, OBJIaJIEHUE KYJIbTYpO aKTUBHOTO MCIIOJIb30BAHUS Pa3IMUHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (OpPMY NpeAcTaBICHUS
UHPOPMALIMU U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXHBIMH CXEMaMH, JAMarpaMMaMH,
npyrumu popmamu rpaduke U X KOMOMHALIUSAMU;

yMEHHE HCMOJIb30BaTh M aHAJIM3UPOBaTh B Mpolecce y4yeOHOW M HCCIeA0BaTEIbCKOM
NEeSTeNIbHOCTH UH(POPMAIIHIO O BIUSHUU MPOMBIIIIEHHOCTH, CETbCKOTO X03iCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KAIOLIEH PUPOJHON CPEIBL.

KommyHukaTHBHBIEe yHHBepcaabHbIe yYeOHbIe 1eCTBUSA:

YMEHHUs 3aJlaBaTh BOIPOCH (B XOoJ€ Auaiora W (Wiu) JTUCKYCCHM) TIO CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIHpPOBATH CBOM MPEATIOKEHUS OTHOCUTEIHHO BBIMOJHEHUS
MPEJI0KEHHOM 3a/1a4H;

YMEHMSI IPECTABIIATh MOJyYEHHBIE PE3YJIbTaThl I03HABATEIBHON JAESITEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeNlaTh IMPE3CHTALUI0 pPEe3yJIbTaTOB BBINOJIHEHUS XHUMHYECKOIO
JKCIIepUMEHTa (J1abopaTOPHOTO OMbITA, JTAOOPATOPHOW pPAaOOTHI MO HCCIIEJOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOT O MMPOEKTa);

yMEHHsI y4eOHOro COTPYJIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH I103HABaTEIbHOU U
HCCIIEIOBATEeNIbCKON JIEITEIbHOCTH NPU PEIIEHUH BO3HHUKAIOUIMX MpOoOJieM Ha OCHOBE Yy4éTa
oOIIMX HMHTEPECOB W COTJIacOBaHMs MO3UIUI (00OCyXIeHUs, 0OMEH MHEHHSIMH, «MO3TOBBIE
IITYPMBI», KOOPAUHALIMSA COBMECTHBIX AEUCTBUM, ONPENEICHUE KPUTEPUEB 10 OLIEHKE KauecTBa
BBITIOJTHCHHON paOOTHI U IPYTHE).

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA:

YMEHHE CAMOCTOSTEIBLHO ONMpPENENITh LeNu AeSITeNbHOCTH, IAHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJHMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENBbHOCTh, BBIOWPAThH
HanOonee dS(QeKTuBHbIE CMOCOOBI pelieHHss yYeOHBIX W IO3HABATEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIH KOPPEKTUPOBATh MNPEIJIOKECHHBIA AITOPUTM JEWCTBUM IpU
BBIMOJTHEHUH 3aJaHuil ¢ Yy4ETOM TMOJy4YeHHs] HOBBIX 3HAHMM 00 H3y4yaeMbIX OOBEKTax —
BELIECTBAX U PEAKLMAX, OLICHUBATh COOTBETCTBUE IOJIyYEHHOTO PE3yJIbTaTa 3asBICHHOMN LEINH,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMbl€ B YCJIOBUM 3a/laHUH.

HNPEAMETHBIE PE3YJIBTATbBI

B coctaBe mnpeaMeTHBIX pe3yJbTAaTOB [0 OCBOCHHUIO 0053aTENbHOIO COACpIKAHMS,
YCTAHOBJICHHOTO JaHHON (enepanbHO pabouell NporpamMMoMN, BBIIEISIOT: OCBOCHHBIE



o0yyaromyMMHUCsl HayyHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBMM, crernuduuecKkue s
peaMETHOW 00MacTH «XUMUS», BHIBl JEATEIPHOCTH MO TOJIYYEHUIO HOBOTO 3HAHMSA, €r0
HHTEpIIpETAINH, TPEOOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K koniy oOyueHus B 8 kijacce mpeaMeTHBIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUMA:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX NMOHSTHHA: aTOM, MOJEKYJA, XUMUYECKUU
DJIEMEHT, MPOCTOE BEILECTBO, CIOXKHOE BELIECTBO, CMeCh (OQHOpPOAHAs U
HEOJIHOpPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIPHas Macca, MaccoBass O XUMHYECKOIO
JJIEMEHTa B COEAMHEHHM, MOJIPHBIM 00BEM, OKCHJ, KHUCIIOTa, OCHOBAHME, COJb,
AIIEKTPOOTPHULIATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHUYECKas peakius, Kiaccuduxanus
peakuuii: peakliiy COeAMHEHNs, pEaKLUU pa3IoKEHUs], PEaKIUU 3aMELICHUSs, PEaKINU
0o0MeHa, 9K30- ¥ S3HIOTEPMUYECKHE PEAKIMH, TEIUIOBON 3 (PEKT peaklnu, SApo aToMa,
JIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOuTalb, pajnyc aToMa, XMMHUYECKas CBS3b,
NOJIIpHAsl M HENOJIApHAas KOBAJIECHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBasi 10JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKsA) B paCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHMX MOHATUH M NPUMEHATH 3TU
HOHSITHS [TPU ONIUCAHUM BELLIECTB U UX IPEBPAICHUN;

UCITIOJIb30BaTh XUMHUECKYI0 CHUMBOJHUKY Ui COCTaBlIeHUS (OpMyn BEIIeCTB H
YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAEATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSX, CTEIECHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEJIMHEHUSX, MPUHAIJICKHOCTh BEIECTB K
ONpesleIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOM CBs3M
(KOBaJIeHTHasl U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmblca Ilepunoanueckoro 3akona . . MenneneeBa: A1eMOHCTpUPOBATH
NOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMUYECKUX DJIEMEHTOB OT MX
nojoxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHMs], 3aKOHa ABOrajpo;

ONMCBHIBATh M XapakTepu3oBaTh Tabmuunyr Qopmy Ileprognmyeckold cHCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATUS «MJIaBHas moArpynna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manbsle U OonblIMe MEPUOIbI, COOTHOCHTH
0003HaueHHs, KOTOphle UMetoTcs B Tabmuue «llepuonnyeckas cucrema XMMHUYECKHX
anemeHToB [[. 1I. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XMMHUYECKHX JJEMEHTOB (COCTaB W 3apsj sapa, oOlliee YUCIO 3JIEKTPOHOB U
pacripeielIeHue UX 10 3JIEKTPOHHBIM CII0SIM);

KJIaccu(pUIUPOBaTh XMMHUUYECKHE JIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKHE
peakuuu (IO YMCIy M COCTaBy Y4YacTBYIOLIMX B PEAKLUU BEUIECTB, MO TEIJIOBOMY
dbdekry);

XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB Pa3IMYHbBIX
KJIaCCOB, IOJATBEPXKJas  ONHUCAHUE IMpPUMEpPaMM  MOJIEKYJSPHBIX  ypaBHEHHUM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKAHUSI XUMUYECKUX MTPEBPALICHUH B pa3IMUHbIX YCIOBUSX;
BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOI'0 JIEMEHTA 10 (hopMyJie COETUHEHNUS, MAaCCOBYIO JOJIIO BEIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUUYECKON pPEaKliny;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AEATENBHOCTH — AHAJIN3 U CUHTE3,
cpaBHEeHHE, 0000IIeHNE, CUCTEMATH3AIUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUYUHHO-
CJIECTBEHHBIX CBS3€M — JUISI U3YyYEHUs CBOMCTB BEIIECTB M XUMHYECKHX PEAKIUH,
€CTEeCTBCHHO-HAYyYHbIE  METOJbI  TO3HAaHUS  —  HAONIOJCHHE,  HW3MEpPEHHE,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PeabHbII U MBICICHHBIN);

CJeOBaTh TMpaBWJaM IIOJIb30BAHUS XHUMHYECKOM TMOCYyJAO0W U  JIa0OpaTOpPHBIM
o0opys0oBaHHEM, a TaKXke IMpaBWiiaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU TIO BBHITOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHUIO
U COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAAa M KHCIOPOAA), MPUTOTOBIEHUIO
pacTBOPOB C OMPEAEIEHHON MAacCOBOM JT0JIEN pACTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
Y MPOBOJUTHh XMUMHMUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHUCJIOT C TIOMOIIBIO MHIUKATOPOB (JTakMyC, peHoI(TalenH, METUIIOPAHX U APYyTHe).

K xonmy oOydenust B 9 kjacce mpeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YypOBHE JOJKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTh Y 00YHAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX HNOHATUNA: XMMHUYECKUH 3JEMEHT, aToM,
MOJIEKYJa, NOH, KATHOH, aHUOH, IIPOCTOE BEILLECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
3NEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCJICHMS, XUMHUYECKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBON 3((eKT peakiyu, MOJIb, MOJISIPHBIH 00BEM, PacTBOP, AIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHUYECKAs JUCCOLMAIMsS, pEeaklUUu HMOHHOIO OOMEHa,
KaTajau3aTop, XHUMHUYECKO€ paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE PpEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  OKHUCIUTENb,  BOCCTAaHOBUTEIIb,
OKHUCJICHHE M BOCCTaHOBJIIEHHE, aJIOTponus, amMQpOTepHOCTh, XUMHUYECKas CBs3b
(KoBaJIeHTHasl, WOHHAs, MeETa/NIM4yecKas), KpUCTAIUIMYECKas pEIETKa, KOppOo3Us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW peakUuu, MpeleabHO JI0IMycTUMas
koHnentpauus [1JIK BemecTsa;

WJUTFOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XHUMHYECKUX TOHSTHH M MPUMEHSTH 3TH
MOHSITUS ITPU ONMUCAHUH BEILIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJI€HHUS (QOpMyJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIU;

ONpeAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHMS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUSIX PA3UYHOIO COCTaBa, MPUHAAJIEC)KHOCTh BEUIECTB K OMNPEICIEHHOMY
KJIACCy COEAMHEHUH 1o QopMmyliaMm, BUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasi) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA IO XUMHYECKOH
dopmyiie, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COETMHEHUH, TUI
KPUCTAIITMYECKON PelIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMmbicha Ilepuognyeckoro 3akona J[. 1. MenaeneeBa u 1€EMOHCTPUPOBATH
€ro MOHMMAaHME: OMUCHIBATh M XapaKTepu3oBaTh Tabnuunyto dhopmy [lepromuueckoit
CHUCTEMbl XMUMHUYECKHX OJJIEMEHTOB: pa3jiuyaTh MNOHATHS «rJlaBHas noarpymma (A-
rpynna)» u «mnobouynas mnoarpynna (b-rpynma)», manele u OoJblive MEpUOJIBI,
COOTHOCUTh O00O3HAYEHUS, KOTOpblE MMEIOTCSI B IEpUOJUYEcKOW Tabnuie, ¢
YHUCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YUCIo IEKTPOHOB U PacIpeIeIeHue UX 10 IEKTPOHHBIM CJI0SIM),
OOBSICHATH O0OILIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB H HX
COEIMHEHUI B Ipejienax MajblX MEpUOJIOB U TJIABHBIX MOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;



KJaccu(uUUpoBaTh XMMUUYECKHE 3JIE€MEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKHE
peakuuu (IO YUCIYy M COCTAaBYy YYacTBYIOLIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
3 QeKTy, 10 U3MEHEHUIO CTETICHEeH OKUCICHHUS XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOLIME M cHelU(UUECKHMEe XUMHYECKHE CBOICTBa
IPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPHKAAsl ONIMCAHUE NIPUMEPAMU MOJIEKYJIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOMINX XUMHUYECKUX PEAKIINH;

COCTaBJISITh YPABHEHHUSI 3JIEKTPOJUTHUECKON JUCCOUMALIMU KUCIIOT, HIEI0YEH U COJIEH,
MIOJIHBIE U COKpALIEHHbIE YPAaBHEHUS pPeaKIMii HOHHOIO OOMEHa, YpaBHEHUS peaKlUi,
HNOJTBEPXKJAIOIIMX  CYIIECTBOBAHHME TI'E€HETHMUYECKOW CBSI3M MEXIY BEIECTBAMHU
pa3INYHbBIX KJIACCOB;

pacKphIBaTh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX PpEaKLUil MOCpeICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCca 3THX PeakLuii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOXXHOCTHU
NPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B Pa3IMYHbBIX YCIOBHUSX;

BBIUUCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJTF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COeTUHEHHUs, MACCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACYETHI IO YPABHEHNIO XUMHUUECKON PEaKIIHH;

coONMoaTh TMpaBWJa TIIOJIb30BAaHUS XUMHUYECKOW TOCYyIOM W J1abopaToOpHBIM
o0opynoBaHHEM, a TaKKe IMpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSAMU 110 BBIIOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB IO MOIY4YEHUIO
U cOOMpaHHUIO Tra3000pa3HbIX BEIIECTB (aMMHUaKa U yIIIEKHCIIOro rasa);

HOPOBOJUTH PEAKLUH, TOATBEPKIAIOIINE KaueCTBEHHBIH COCTAaB Pa3IMYHBIX BELIECTB:
pacro3HaBaTh OINBITHBIM IyTEM XJIOpUA-, OpoMuia-, MOAMA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(paT-, THIPOKCHA-UOHBI, KAaTHOHBI aMMOHHS W HWOHBI HM3YYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKHUX BEIIECTB;
IPUMEHATh OCHOBHBIE ONEpPAlMU MBICIUTEIBbHON NEATEeIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHME, O00O0OIIEHHEe, CHCTEMAaTHU3alUIO, BBIABICHHE PUYMHHO-CIIEICTBEHHBIX
CBsi3el — JUIl M3Yy4YEHHUs] CBOMCTB BELIECTB M XMMHUYECKHX pEaKLUUH, eCTECTBEHHO-
Hay4YHble METOIbl T[O3HaHWS — HaOJIoJeHUe, U3MEpEeHUe, MOJCIUPOBAHHE,
AKCIEPUMEHT (peabHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
KoauyecTBO YacoB
Ne HaumenoBaHme pa3jiesioB u
. TeM mPOrpaMMBbI Beero KonTposabHbie IpakTnyeckue JuekTpoHHbIe (HU(POBLIE)
padoTbI padoThI o0pa3oBaTte/ibHbIE PecypcChl
Pa3nea 1. IleppoHavyaabHble XUMHYECKHE NOHATHS
Xumusa — Ba)kHast 00J1aCThb
1.1 €CTCCTBO3HAHUS U 5 ) bu6mmoreka [IOK
MPaKTUYECKON JeATEIbHOCTH https://m.edsoo.ru/71f41837¢
YyeJIoBeKa
12 BemecTBa 1 xuMu4deckue 15 1 bub6nnoreka IIOK
pEaKINH https://m.edsoo.ru/7f41837¢
Nroro no pazaeny 20
Pa3nen 2. BaxkHelilne npeacTaBUTe Il HEOPraHUYECKUX BellleCTB
71 Boznyx. Kucnopon. Ilonstue 6 bub6muorexa [IOK
00 oxcHuaax https://m.edsoo.ru/7f41837¢
29 Bomopon. [Tousarue o ] 1 bu6mmoreka [IOK
KHCJIOTaX M COJIAX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHMIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 1 1 1 bu6mmoreka [JOK
’ HEOPraHWYECKHUX COCTMHCHUI https://m.edsoo.ru/7f41837¢
Nroro no pazaeny 30

Paznen 3. [lepnoanueckuii 3axkon u llepuoguyeckas cucrema xummniueckux 31eMeHToB /. . MennesieeBa. CTpoeHne aToMOB.
Xumuyeckas cBsizb. OKHCIHUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU

[lepuoauueckuii 3aKOH U
Ileprnonnueckas cucrema

bu6mmorexa [JOK

3.1 XUMHYEeCKHX daeMeHToB JI. W. 7 https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue atoma
3.2 XuMudeckas CBS3b. 8 2 bu6mmoreka [IOK



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

OKHUCITUTETBHO-
BOCCTAHOBUTENBHBIE PEAKIIUU

https://m.edsoo.ru/7f41837¢

Nroro no pazaeny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmoreia HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME



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

KoJsinuecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM uppoBbIe
Ne i/ IPOTPAMMET pasi Beero Kontpoasnbie | IlpakTuyeckue f:é p(zll):;l:m ar e.J)II)HbI e
padoThI padoThI pecypesr
Pa3jen 1. BemecTBO M1 XUMHYeCKHE peaKIIUM
1.1 [ToBTOpeHue u yriayOneHue 3HaHU| 5 | bubnmnoreka [JOK
OCHOBHBIX Pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuorexa [JOK
’ peaKIHii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 3 1 1 bu6nmoreka [JOK
XUMHUYECKUE PEaKIH B PaCTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. Hemerajuibl M MX COeIMHEHUSI
21 OO0mras XxapaKTepuCTUKa XUMHIECKUX 4 1 bubmuorexa [JOK
' aneMmeHToB VIIA-rpynmel. ["anoreHs https://m.edsoo.ru/7t41a636
23| mnewemos ViApymies. Copan e 6 Bumroreka LIOK
COCTHHEHTS https://m.edsoo.ru/7f41a636
OO0m1as XxapaKTepuCTUKa XUMHUIECKUX Eubimorexa [IOK
2.3 ZEZZ/IEEEEEHVA_FPYHHH' Asor, pocdop 1 ux 7 ! https://m.edsg).ru/7f41a636
24| ormonon IV Acspymmns. Yenepons 5 | 2 Bumorexa LIOK
. https://m.edsoo.ru/7f41a636
KPEMHHH M UX COCTMHCHHMSI
Hroro no pazaeny 25
Paznen 3. Merasuiibl M MX COeIMHEHMS
. bubmuoreka [JOK
31 Obmpe CBOHCTBA METAIIOR 4 https://m.edscli).ru/7f4la636
3.2 Baxnerimme MeTaibl M UX COSTMHEHUS 16 1 2 bubmmoreka [JOK



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

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

Hroro no paszneny 20
Pa3znen 4. Xumus M OKpy:Kamias cpeaa
4.1 BemiecTBa 1 MmaTepuansl B )KU3HU YEIOBEKA 3 Brbmiorexa IJOK

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

Htoro no pazneny 3

PeszepBHoe Bpemst 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

ITOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
No KoumnuecTBo yacos DJIeKTPOHHBbIE HU(POBHIE
/i Tema Ypoka Beero KOHTpOJIbeIe Hpa]cTuqec](ne 06pa30BaTeJ1]>Hl)le
padoTbI padoThI pecypcbl
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 bu6mmorexa [JOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c
2 Ilonsatue o MeToax MO3HAHUS B XUMUU 1 BrbmaoTexa [IOK
https://m.edsoo.ru/ff0d227¢
ITpaktruyeckas pabora Ne 1 «IIpaBuia
3 paboThI B 1a00OPATOPHUH U TIPUEMBI 1 bubmmorexa [JOK
oOparieHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
4 Yucrtele BemecTBa u cMmecu. CriocoObl 1 bu6mmorexa [JOK
paszieneHus cMecen https://m.edsoo.ru/ff0d26ca
o
S| cwecet (ns mpwwepe oaomes nosapermol | Butmrorexs LIOK
https://m.edsoo.ru/ff0d28¢c8
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) 1 bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThie ¥ CIIOKHBIE BEIIECTBA 1 Bubmorexa IIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEeHHE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2d50
10 iﬁcﬁﬁqrézizzﬂ;gifyizcgl:;e]ilﬁ;llljgcczz.aTOMOB 1 bubmorera [IOK
' https://m.edsoo.ru/ff0d2eae
XUMUYCECKHUX DJICMCHTOB
11 OtHocuTeNbHAs aTOMHAs Macca. 1 bubmuoreka [JOK
OTHOCHUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

MaccoBas m0JIsi XUMHYECKOI'0 DJIeMEHTa B

bu6mmoreka [IOK

12 COEIMHEHNN https://m.edsoo.ru/ff0d350c¢
13 KonunuecTtBo BeniectBa. Mosb. MosnsipHas but6mmoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 dOu3ndeckue U XUMUYCCKHE SIBIICHUS. bu6mmorexa [JOK
XUMHYECKasl PeaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBus NpoTEeKaHUs bubnuorexa [JOK
XMUMUYECKHUX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubmmoreka [JOK
XUMHYECKUE YPABHECHHSI https://m.edsoo.ru/ff0d3b88
17 Brrancnenus kommdecTBa, MacChl BEIICCTBA bu6mmoreka [IOK
110 YPAaBHEHUSM XMUMUYECKUX PEaKIHi https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peaKIIui Butmiorexa [[OK
18 (coenuHenwsl, pa3noXKeHus, 3aMEIEHUS, https-//m.edsoo.rw/f0d3 34
oOMeHa)
M. B. JIoMOHOCOB — yu€HBbIii- BuGnuotexa LIOK
19 OHIMICIONEANCT. O6O6HvleHHe " https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIisl 3HAHUH
20 Kontponbnas padorta Nel o teme bubmuorexa [JOK
«BemecTBa 1 XUMHUECKUE PEAKITHI» https://m.edsoo.ru/ff0d4290
Bosmyx — cmech razos. CocTtaB Bo3ayxa. Bubmiorexa LIOK
21 Kucnopoa — 3J1€MEHT U IPOCTOE BEIIECTBO. hitps://m.edsoo.ru/f0d448e
O30H
du3nyecKkue U XUMHUIECKHE CBONCTBA Butmiorexa [[OK
22 ﬁ‘gﬂ‘ﬁ‘fgﬁﬁﬁ;ﬁ OKUCIICHN, TOPEHHE). https://m.edsoo.ru/ff0d4614
CriocoOsI MoTy4eHHs KHCIOPO/ia B Butmiorexa [OK
23 Jﬁﬁfﬁ:ﬁggﬁ? ITHIE?;Z?;EZHGHHOCTH' https://m.edsoo.ru/ff0d497a
9 TennoBoi 3 PeKT XMMUIECKON peaKInu, Butmiorexa [[OK

IOHATHUEC O TCPMOXUMHUUYCCKOM YPAaBHCHUMU,
9K30- 1 SOHOOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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Tomnuso (HedTh, yroiab U METaH).

bu6mmorexa [JOK

25 3arpsi3HEHHE BO3/1yXa, CIIOCOObI €ro htps://m.edsoo.ru/ff0d4cda
IPEIOTBPALICHUS
[TpakTryeckast padora Ne 3 o Teme

26 «[Tomyuenue u coorpaHue KUCIOPOAa, Egg?;ﬁeﬁiorﬁ/ Ff0d4acd
W3YYCHHE €r0 CBOMCTBY

27 Boopon — 351eMeHT U IpOCTOE BELIECTBO. bubmuoreka [IOK
HaxosxJieHue B mpupojie https://m.edsoo.ru/ff0d4dd0

78 dOu3ndecKkue 1 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bosiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 IToHATHE O KUCIIOTAX U COIAX bubmaorexa LIOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0bl TTosTy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padota Ne 4 o teme BuGnuotexa LIOK

31 «lonyuere u co(jnpaHMe BOAOpOA, https://m.edsoo.ru/ff0d4{42
W3YYECHHE €r0 CBOMCTBY

32 Mounsipabiii 00BEM ra3oB. 3aK0H ABOraJipo Eggglf/ﬁeeﬁasiorﬁ/ Ff0d542¢
Brrunciienns 00b€Ma, KOJIHYECTBA BEIECTBA BuGmuorexa LIOK

33 rasa o ero U3BECTHOMY KOJINYECTBY https:/m.cdsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY — :

u Brruncnenus 00bEMOB ra3os é‘[O"ypaBHeHI/IIO BuGmuorexa [IOK
peaxIy Ha OCHOBE 3aKOHA 00BEMHBIX ]
OTHOLLCHMI 4308 https://m.edsoo.ru/ff0d5708

35 du3nuecKkue U XUMUYECKHE CBOWCTBA BOJIBI bubmorexa LHOK

https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [Tonsitue 00 bubnuorexa [JOK
WHJUKAaTOpax https://m.edsoo.ru/ff0d59¢2
Bopna kak pactBoputens. HachieHHbie 1

37 HCHaCLIHIepHHI)Ie }il))aCTBOpI)I. MaccoBast momnst bubmorexa [IOK

BCIICCTBA B paCTBOPEC

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4c4a
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[IpakTuueckas padora Ne 5 o Teme

bu6mmorexa [JOK

38 .. (3
«HpI/IFOTVOBJleHIEe PacTBOPOB ¢ ONpeAenEHHOH https://m.edsoo.ru/ff0dSeba
MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padota Ne2 no teme bubmmoreka [IOK
«Kucnopoa. Bogopoa. Bonay https://m.edsoo.ru/ff0d6342
OKcuIbl: COCTaB, KiIacCupUKaIus, bu6mmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
B o, oonomm n avborepmmix Buanorexa LIOK
’ p https://m.edsoo.ru/ff0d664¢
OKCHJIOB
OcHoBaHHs: COCTaB, KJIaccu(UKAIIHS, bubmunorexa LIOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne U XuMHUYeCKUE CBOWCTBA bubnuoreka [IOK
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarus, bu6mmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITosydyeHre U XUMHUYECKUE CBOMCTBA KHCIIOT bubmorexa LIOK
Y https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmuorexa [JOK
46 &
MOJTyYCHHS, XUMUYECKHE CBOUCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAaHMYECKHUX https://m.edsoo.ru/00ad9b7¢
COCTUHEHUN
48 ['eneTnueckas CBI3b MEXKIy KJIACCAMHU bu6nuoreka [IOK
HEOPTaHMYECKHUX COSTMHEHHIA https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 i
O06o001eHre 1 cHCTEMaTH3alKs 3HAHUH https://m.edsoo.ru/00ad9ch2
50| "Oommme emcom neopramsetn Bu6morexa LIOK
o p https://m.edsoo.ru/00ad9¢la
COCUHEHMI
51 [TepBbie OMBITKY KIacCUPUKAITTT bubnuorexa [JOK
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XHMHYECKHNX 3JIeMEeHTOB. [loHsaTHE O Irpynmax
CXOOHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3akoH u [lepuonnueckas

bu6mmoreka [IOK

52 CHUCTEMa XMMHUYECCKUX 3J1eMeHToB []. 1. https://m.edsoo.ru/00adas2e
MenneneeBa
53 [Tepuoapl, TPYIITBI, TOATPYIIITHI Eubmorexa IIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnmoreka [JOK
H3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIEKTPOHHBIX 000JI0UYEK aTOMOB
55 3JITepMeHTOB Hepuponnqecxoﬁ cuctemsl /1. H. Enbmiorexa HOK
https://m.edsoo.ru/00ada6bc
Menneneena
iy XapakTeprucTUKa XUMHIECKOTO :mE:MeHTa 1o Bubmiorexa LIOK
ero nojoxxeHuto B [lepuoamueckoit cucreme )
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoguyeckoro 3akoHa st
57 pa3BuTHUA HAyKU U npaktuku. /. 1. bu6nuorexa [IOK
MenneneeB — yu€Hbli, le1aror u https://m.edsoo.ru/00ada96e
rpakJIaHHH
PesepsHrIil ypok. O000IIEHNE U
58 CI/ICTEMaTI/BZIII)I/ISI 3HaHI/H£4H / Beepoccuiickast bubmmorexa LIOK
https://m.edsoo.ru/00adb33c¢c
IIPOBEepOYHas paboTa
9| (Crpocrine aronts. Xomviicoran ewso BuGmotexa LIOK
N ) https://m.edsoo.ru/00adb486
Bcepoccuiickast mpoBepouHas paboTa
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHMYECKUX DJICMEHTOB https://m.edsoo.ru/00adaab8
61 WoHHas XuMHU4ecKas CBSI3b bubmiorexa [IOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHast OJISIpHASE XUMHYIECKAsI CBSI3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETIOJISIPHAS XMMHUYECKas CBA3b bubnuoreka [IOK
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https://m.edsoo.ru/00adaab8

64 CreneHn OKUCIIEHUS 1 bubmorexa IIOK
https://m.edsoo.ru/00adae28
65 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 Eubmorexa IIOK
https://m.edsoo.ru/00adb076
66 OKHCIIMTEIN U BOCCTAHOBUTEIH 1 buGmorexa [IOK
https://m.edso0.ru/00adb076
67 fzz?e)f;iza}:ﬁ;z .3(1351;)1?;1]1 Egl/iee;[le «CTtpoeHue 1 Enbmiorexa HOK
https://m.edsoo.ru/00ad9cb2
aToMa. XMMHUYECKasi CBSI3b)
63 PesepBHblil ypok. O60011eHNEe 1 1 bubnuoreka [JOK
CHCTEMAaTH3alMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KoanuecTBo 4yacoB

JeKTPOHHBbIE HU(POBHIE

Ne i/ Tema Ypoka B KOHTpO,]'[[)HLIe HpaKTuquKue 05pa30BaTeJ11>HbIe
cero
padoTbI padoThI pecypchl
[Iepuonnueckuii 3akoH. [lepuoanueckas
1 CI/I(EFGMI; XAMUYECKUX aneMEHT(I)lB A" 1 bubmmorexa IIOK
T https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XI/IMI/I‘IGCKiX 3JIEMEHTOB TIEPBBIX TPEX 1 bubmmorexa HOK
P p https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [{OK
HEOPTraHMYECKUX BEUICCTB https://m.edsoo.ru/00adb7e2
Bunpl xuMu4ueckoil CBS3U U THUIIEI bu6mmorexa [JOK
4 N 1
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme
5 «IloBTOpEHUE U yriayOeHHe 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
Knaccudukanmss XuMruaecKux peakiiuii mo bubnuoreka [JOK
6 1
pa3IUYHbBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMHYECKON PEAKIIHH.
7 [TonsiTue o FOMI())FGHHI)IX W TeTe oréOHHI,IL)I( 1 bubmorexa IIOK
p https://m.edsoo.ru/00adbe9a
peaKusax
[ToHsITHE O XUMHUYECKOM PaBHOBECHH.
@akTOpBI, BIUAIOIIHAE HA CKOPOCTh bubmuoreka [IOK
8 . 1
XUMUYECKON PEAKIIUU U TTOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMUYECKOTO PAaBHOBECHUS
OKHCIUTEITHHO-BOCCTAHOBUTEILHBIC bubmrorexa [JOK
9 1
peaKIu https://m.edsoo.ru/00adcade
10 Teopust 31EKTPOTUTUYECKON AUCCOIUALINH. 1 bubnuotexa [JOK
CunbHbIe U cr1abble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
11 HoHHble ypaBHEHUS peakuid 1 bubmuoreka [{OK
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https://m.edsoo.ru/00add448

XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM

bu6morexa [JOK

12 B CBETE MpCACTABICHIH 00 https://m.edsoo.ru/00add5d8
ANEKTPOJIUTHICCKON TUCCOITHAITTT
5 mporcrasmemi o6 onexmpommtecKoi ubmorera LIOK
ben p https://m.edsoo.ru/00add8b2
JIUCCOITUAITIHT
14 [TonsTue o runponuse conen bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 O06001eHre U cucTeMaTU3aIus 3HaHUI https://m.edsoo.ru/00addd12
16 IIpakTuyeckas pabora Ne 1. «Permenune bubnuorexa [IOK
9KCIIEPUMEHTAIbHBIX 334a4» https://m.edsoo.ru/00addbfa
17| Onempommmmeetan miccoumaa ubmiorera LIOK
p g HHMATIA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
13 OO6m1as XxapakTepuCTHKa rajJoreHoOB. bubmmorexa [JOK
XHWMHYECKHE CBOMCTBA HA IPUMEPE XJIopa https://m.edsoo.ru/00addfe2
19| ximmccxnt csoicrea, nomyuerme buGmnorea LIOK
’ Y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20| lonyaene comon xncaores, mysene buGmiorera LIOK
Lo - 1Y https://m.edsoo.ru/00ade348
e€ CBOWCTB»
g | Do e e B orea 0K
peakiut, A p g https://m.edsoo.ru/00ade488
M30BITKE
OO6mras xapakTepucTrka 3J1eMeHTOB VIA- bubnuorexa [JOK
22
TpYHIbI https://m.edsoo.ru/00ade64a
AnoTponHbie MO,I[I/I(bI/'I.KaI_II/II/I CepEL. Bubmiorexa [[OK
23 HaxoxnaeHnue cepbl 1 €€ coeluHEHUN B

npupoae. XMMHUYECKHE CBOWCTBA Cepbl

https://m.edsoo.ru/00ade64a
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CepoBoaopon, cTpoeHue, pu3ndeckue u

bub6anoreka [IOK

24 XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade802
Keuasl cepbl. CepHas KHCIoTa
25 gmntzllecxnre) u )S/II\EI/IIIGCKI/IG CBOIz/'ICTBa bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE peaKkilny, JIexKallle B OCHOBE
26 IIPOMBIIIIJIEHHOT'O CII0CO0a MOIy4YeHHUs bubmmoreka [IOK
CEPHOM KUCIOTHI. XMMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KaIOILIEH Cpelibl COEAUMHEHUSIMH CEPbI
27 Brlunciaenue MaccoBOi 10JIM BBIXOAa bu6mmorexa [JOK
MPOJIYKTA PEaKINU https://m.edsoo.ru/00adec8a
OO6m1as xapakTeprucTHUKa 3JIeMEHTOB V A-
3 rpynnsl. A30T, pacipoCTpaHEHHE B bubnuorexa LIOK
npupojie, GU3NIecKue 1 XUMHICCKUE https://m.edsoo.ru/00adeeab
CBOWMCTBA
AMMHUak, ero Gpu3nYecKrue U XUMHUIECKUE bu6mmoreka [JOK
29 N
CBOICTBa, MOJIy4€HHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme
30 «lPlonyquHe aleMHaKa U3YYECHHE ero bubmorexa HOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas KUCIoTa, €€ hu3nudeckue u bu6mmorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
37 aMMOHHUS B KQU€CTBE MUHEPAIbHBIX bubnmorexa [JOK
yao0peHui. XuMU4eCcKoe 3arpsi3HeHHE https://m.edsoo.ru/00adf518
OKPY’KaIOIlleH cpeibl COEAMHEHUSIMU a30Ta
®ochop. Oxeun pochopa (V) u pochopnas
33 KI/ICJ‘Iq(;TE (1)I/I31/1:;16((1:)1(1/1((3p I/IpXI/I(IVII/I)‘Ie(;lIlI/Ie(b b bubmorexa [IOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIYYCHUE
Hcnonk3oBanue (pOC(paTovB B KaueCTBe Bubmiorexa LIOK
34 MUHEpAJIbHBIX y100peHuil. 3arps3HeHue

IPUPOJHOM cpenbl pocdaTamu

https://m.edsoo.ru/00adfc20
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VYriepoa, pacipocTpaHeHHE B TIPUPO/IE,

bub6anoreka [IOK

33 ¢u3nyeckue 1 XUMHUYECKUE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux pusndeckue u
36 XAMUYECKHE CBOMCTBA. DKOJIOTHUCCKUE bubmunoreka IIOK
MPOOJIeMBI, CBSI3aHHBIE C OKCHJIOM YTJIepoa https://m.edsoo.ru/00adfebe
av)
37 YronbHas KACIOTa U €€ CONU buGmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "Fll)onyquHe yrlJDIeKchoro rasa. bubmorexa [IOK
" https://m.edsoo.ru/00ae027¢
KauecTBeHHas peakius Ha KapOOHAT-UOH
[TepBoHavanbHBIC TOHATHS 00
39 oprpaHI/IquKHX BEIIECTBAX KaK O Enbmiorexa HOK
https://m.edsoo.ru/00ae054¢
COCIMHECHHSIX YIJIepoaa
40 Kpemuuii u ero coefuHeHus bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
IIpakTuyeckas pabora Ne 5. Pemenue
41 AKCTIEPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnuorexa [JOK
«BaxHelme HeMeTaibl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHCHUSI
Kon bHas Ta Ne
42 «ICS)ang{OeJII“dmer iif/IZTZJ]ITIEI IEIOHTXGMG bubmotexa [IOK
https://m.edsoo.ru/00ae0e18
COCJTMHCHHMSI
OO01mast XapakKTepuCTHKa XUMUYIECKUX
43 3JIEMEHTOB — METAJIOB. MeTannmdeckas bu6mmoreka [JOK
CBSI3b U METAJTMUECKAsI KPUCTAITHYECKAs https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKre CBOMCTBA METAJNIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.
44 DNEKTPOXUMHYECKUN Psii HAIPSDKEHUI bubmorexa [IOK
https://m.edsoo.ru/00ael 156
METaJLJIOB
45 OO6mmme cnocoOb! MOTYYEHUST METaJLIOB. bubnuorexa [JOK

CnnaBsl. Berancnenus mo YPaBHCHHUAM

https://m.edso00.ru/00acl156
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XHUMHUYCCKUX peaKHHfI, €CJIM OOUH U3
PEarcHTOB COACPKHUT IPUMCECHU

46 IToHsATHE O KOPPO3UU METAILIOB Eubmiorexa OK
PP https://m.edsoo.ru/00ael1278
bub6mmorexa [JOK
47 [Henoumpre MeTanb! https://m.edsoo.ru/00ae14b2
48 OKcuIbl ¥ THIAPOKCUIBI HATPUS U KAJIUS Bubmaorexa LOK
https://m.edsoo.ru/00ae14b2
49 [[{ennoyHO3EMENBHBIE METAIUIBI — KaJIbLIUN U bubnmoreka [JOK
MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiiime coequHEHUS KAJIBIU bubmmorexa LIOK
A 1t https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATU3aLUs 3HAHUN
n " bu6mmoreka [{OK
52 JXKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHeHHUs https://m.edsoo.ru/00ae 1886
5| e paior o6 oo BuSorea 110K
" A A https://m.edsoo.ru/00aelae8
yCTpaHCHHS
. bu6mmoreka [IOK
>4 AmomuHui https://m.edsoo.ru/00aelc64
55 AmdorepHble CBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCH]IA https://m.edsoo.ru/00aelc64
bubmnoreka LJOK
>6 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TuapoKcu bl U conu xxenesa (I11) u bubmuoreka [{OK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AaIUs 3HAHUN
59 oA 3010 120 Tt BuGnorexa LOK
p . A https://m.edsoo.ru/00ae3de8
«Baxueinme MeTaiIbl U X COSTUHEHUSY
60 Brruncnenus no ypaBHEHHUSIM XUMHUYECKUX bubnuorexa [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

pEaKHii, €CJIM OJJUH U3 PEAreHTOB JaH B
M30BITKE WU COJAEPKUT MPUMECH.
Briancnenns MaccoBoil 10 BEIXOJA
MPOAYKTA PEaKLUU

https://m.edsoo0.ru/00ael750

61 O06o00meHre 1 cHCTeMaTH3alus 3HAHUH 1
62 KonTponbnas padora Ne4 o teme 1
«BaxkHeiiliye MeTalIbl U KX COEIUHEHUS
63 BemectBa 1 MmaTepuanbl B IOBCEAHEBHOM 1 but6mmoreka [JOK
JKA3HU YeJI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpA3HEHUE OKPYIKAIOIIEH 1 bubnuorexa [IOK
cpeabl https://m.edsoo0.ru/00ae4270
65 Ponp XuMuM B pelIeHnn SKOJIOTHYECKHUX 1 bubnuoreka [IOK
mpodseM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O000IeHNE U 1 bubnuorexa [IOK
CHCTEMAaTU3alMsl 3HAaHUI https://m.edsoo.ru/00ae0d0a
67 PesepsHblil ypok. O60011eHMe 1 1 bubnuorexa [IOK
cucreMaru3anus 3HaHuil https://m.edsoo.ru/00adb33c¢
63 PeseprubIil ypok. O6001eHNE 1 1 bubmuoreka [JOK
CHUCTeMaTu3aIis 3HAaHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH

OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbLHON NPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

ITo Teme: «llepBoHayanbHbIE XUMUYECKUE OHATUD)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHSATHI: aToM,
MOJIEKYJla, XHMMHUYECKUH OJIIEMEHT, IPOCTOE BEIEeCTBO, CII0KHOE
BEIIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAsS), BaJCHTHOCTH,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJIApHas Macca, KOJUYECTBO
BEILECTBA, MOJIb, MOJSIpHasE macca, MaccoBas J0Js XUMHUYECKOIO
dJIEMEHTa B COCIMHEHUU, MOJIAPHBIN 00BEM, XUMHUUYECKasl peaKIius,
KnaccupuKalusg — peakiuil:  peaklud  COCOUHEHHS,  PEaKIuu
pa3lioKEeHUs, PEAKIMU 3aMEIIeHHs, PeaKIuu OoOMeHa, 5K30- |
SHAOTEPMHUUYECKUE PEAKINH, TEeTUIOBOW 3(h(dEKT peakiuu, pacTBop,

MaccoBast J10JIsI BeIecTBa (MPOIEHTHAS KOHIICHTPAIIKs) B PaCTBOPE

1.2

WIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHUA |

IIPUMCHSTD 3TU IIOHATHS ITPU ONMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HCIIOJIb30BATh XHUMHYCCKYHO CHMBOJIMKY JI1 COCTAaBJICHUA (I)OpMy'J'I

BEILIECTB U YPAaBHECHUN XUMHUUYECKUX PEAKIUI

1.4

PaCKpbIBATh CMBICJI 3aKOHOB COXpPaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OIPCACIIATH BaJICHTHOCTb aTOMOB 3JIEMCHTOB B 6I/IHapHI>IX

COCAUMHCHUAX

1.6

KJ1acCU(UIUPOBATh XUMHUYECKHE peakuuu (M0 YHCIy U COCTaBy

YUYacCTBYIOLIMX B PEaKIH BELIECTB, M0 TEMIOBOMY YPQEKTY)

1.7

BBIUYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIPHYIO MAacCChI

BC€IICCTB

1.8

BBIYUCIISITh MAacCOBYIO JIOJIF0O XUMHUYECKOTO 3JEMEHTa 1o (opmyiie




COCIMHEHMUS,

1.9

BBIYUCIIATE MAaCCOBYIO JOJIIO BCHICCTBA B PaCTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAYYHBIE METOJIbI MO3HAHUS — HaOJI0/ICHHE,
U3MepeHre,  MOJEIMPOBAaHME,  OKCIEPUMEHT  (pealbHbli U

MBICJICHHBIN)

ITo Teme: «BaxHenmue npeacTaBUTENIM HEOPraHUYECKUX BEIIECTB)

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX MOHSATHH: OKCH I,

KHCJIOTa, OCHOBAHHE, COJIb

2.2

OMpCACIIATh NPHUHAAJIC)KHOCTh BCHICCTB K OHpG}ICJ’IéHHOMy KJ1acCcy

coeaiMHeHui o Gpopmynam
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KHaCCH(bHHHpOBaTL HCOPTraHNYCCKUC BCIICCTBA

24

XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BEILIECTB PA3IMYHBIX KJIACCOB, MOJTBEpXKIasi OMHCAHUE MpPUMEpPaMU

MOJICKYJIAAIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYHOIIUX XUMHYCCKUX peaKHHﬁ

2.5

IIPOrHO3UpPOBATH CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTU IIPOTCKAHUA XHUMUUCCKHUX

MIPEeBPALEHUI B pa3TUUYHBIX YCIOBUAX

2.6

CleZloBaTh IIPaBUJaM IIOJb30BAaHUS XMMHUYECKOHM MOCyHAOH U
1a0opaTOpHBIM 000pPYZOBaHHEM, a TAKXKe IpaBUiIaM OOpaleHUs C
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKUHUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHUIO M COOUPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpOB € ONPEACIEHHOM MacCOBOW JOJIEM pPacTBOPEHHOTO
BEIECTBA, INIAHUPOBATh U MPOBOJIUTH XUMHUECKHUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO pPAacTBOPOB WIEJIOYEH W KUCIOT C IIOMOIIBIO

WHIMKATOPOB (JaKkMyc, (heHondranent, METUIOPaHK U ApYyTHUe)

2.7

MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON pEaKINN

I[Io Tteme: «llepunommuecknii 3akoH u Ilepumommueckas cucrema
xumuueckux aneMeHToB JI. WM. MenneneeBa. CTpoeHue aTroMmoB.

Xumudeckas cB3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC PCaKkum»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHX MOHSATHUN: SIpO aToMma,
JNEKTPOHHBIA CJOW aroma, aTroMHas oOpOHWTalb, pPaaUyCc aroma,
XUMUYECKasi CBSA3b, MOJISIPHAST W HEMOJSIPHAs KOBAJICHTHAs CBS3b,

OJICKTPOOTPULIATECIIBHOCTG, HOHHAsA CBA3b, HWOH, KAaTHOH, QaHHOH,




CTCIICHb OKHCJICHHUA

3.2

KJ'IaCCI/I(i)I/IIII/II)OBaTB XUMHWYECKHUEC DJICMCHTHI

33

OINMCHIBATh M XapaKTepHu3oBaTh TaOnuuHyio ¢opmy Ilepuonndeckoit
CHUCTEMBbl XMMHUYECKHMX D3JEMEHTOB: pa3iuyaTh IOHATUS «TJIAaBHAs
noarpynmna (Arpynma)» u «mobounas moarpymma (brpymma)y,

«Malbie» U «OOJIbIINE) MMCPUOAbI

3.4

packpeiBaTh cMbich Ilepuoamyeckoro 3akona J[.M. MeHnneneena:
ACMOHCTPpUPOBATHL NOHUMAHUC Hepﬂonnqecxoﬁ 3aBHCHUMOCTH CBOMCTB
XUMHYECKHX DJJIEMEHTOB OT uX mnonoxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

COOTHOCUTh  O0O3HAuUEHUs, KOTOphIE HMMEIOTCS B  Tabiuie
«lTepnognyeckass  cucrema  XuUMH4Yeckux  anemenroB  J[.M.
MenzeneeBa» C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX DJJEMEHTOB (COCTaB W 3apsia  sApa, OOIIee YHCIo

QJICKTPOHOB U PACHPCACICHUC UX IO 3JICKTPOHHBIM CJ'IOHM)

3.6

OIPCACIIATH CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTpENeNATh BUJ XUMHUYECKOW CBsi3U (KOBaJeHTHAs W HMOHHAs) B

HCOPraHNYCCKUX COCANHCHHAX

9 KJIACC

Kon
NMpoBepPsieMoOro
pe3yJibTaTa

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

ITo Teme: «BeliecTBO U XMMUYECKask pEaAKIUD)

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIOHSTHI: PpacTBop,
JIEKTPOJIMTHI, HEIIEKTPOIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLUAIINA,
peakuuy HMOHHOTO OOMEHa, KaTaau3aTop, XMMHYECKOe pPaBHOBECHE,
o0OpaTumblie u HeoOpaTUMbIe peaxuuuy, OKHCJIUTENBHO-
BOCCTAHOBUTEIIbHBIC ~ PEAKIMH,  OKHUCIUTENh, BOCCTAaHOBUTEIIb,
OKHCJICHME U  BOCCTaHOBJICHHWE, aJUIOTPONHUs, aM{QOTEPHOCTH,
XUMHAYeCKass CBsi3b  (KOBAJICGHTHAs, WOHHAs, METAJUTMYECKas),
KpUCTaJUIN4YeCcKas penéTka, CIIaBbl, CKOPOCTh XUMHUUECKOM peakiuu

1.2

WIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MHOHATUUA U
IIPUMCHATE OTHU IOHATHUSA IPU OIIMCAHWK BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISITh YPaBHEHUS DJEKTPOJUTHUYECKON TUCCOLMAIUU KHUCIOT,
LIEJI0UYEeH M COJICH, IOJHBIE U COKpAIIEHHBIE YPAaBHEHMS PpPEaKLMM
MOHHOI0 0OMeHa

1.4

PaCKphIBaTh CYIIHOCTH OKHCJIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKIII/Iﬁ
MMOCPCACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca dTHX peaKHI/Iﬁ




1.5

MIPOBOJIUTH PACYETHI 10 YPABHEHUIO XMMUYECKON pEAKIIUN

ITo Temam: «Hemeramnel W WX coeamHEHHSI» W «MeTaiel B HX
COeIMHEHUSDY

2.1

XapaKTEePU30BaTh (OMUCHIBATh) 00IINE U CTICIIM(UIECKHE XUMHUECKUE
CBOMCTBA MPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPXKIAs ONUCAHHUE
MPUMEPAMHU MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIUi

2.2

COCTAaBJIATb YPAaBHCHUA peaKum”I, MMOATBCPKAAIOIMIUX CYHICCTBOBAHNC
TeHETHUYCCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB
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MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS,
BO3MOYXHOCTHU MPOTEKAHUS XMUMHUYECKUX MPEBPALICHUH B Pa3IUIHBIX
YCIIOBUSX

2.4

CIeOBaTh MpaBWJaM TMOJb30BAHUS XUMHUYECKOM TOCYAOM H
1a00paTOpHBEIM O0OpYyJOBaHUEM, a TAaKXKe MpaBUiIaM OOpaIEeHUS C
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIUSAMH I10 BBITOJHEHUIO
71a00paTOPHBIX XMUMHYECKUX OMBITOB MO TMOJIYYEHHIO W COOHMpaHHIO
ra3000pa3HbIX BEHIECTB (aMMHUAKa M YTJICKUCIIOTO rasa)

2.5

OpOBOAWTE PCAKIHUH, MOATBCPKAAIOIINEC KA4eCTBEHHLIA COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomua, woamnm, KapOonar, ¢ocdar, cwimkar, cyibdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI W3yYEHHBIX METAJLJIOB,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB

[To Teme: «XuMUS U OKPYIKAIOIIAsL Cpeay

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XuMuueckux mnonarui: [IJIK
BEILECTBA; KOPPO3UsI METAJLIOB

3.2

MPUMEHATh OCHOBHBIC ONEPAIMH MBICTUTEIHPHOU JCATEIHPHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHUE, OOO0OIIEeHNe, CHCTeMAaTHU3AINIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€M — A HU3y4YCHUS
CBOMCTB BEIIECTB M XHUMHYECKHX pEaKIMii, eCTECTBEHHOHAYUYHBIC
METOAbl TO3HAHUS — HAOJIOJIEHHe, HW3MEpPEHHe, MOJCITUPOBAHUE,
9KCIIEPUMEHT (pEaIbHbIl U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTbI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHaLIaIIBHble XUMHWYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KM3HM 4e€JIOBEKa. XHMHUSA B CHUCTEME HayK.
Tena u BemectBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTue o METOJaxX IIO3HAaHHUA B XMMHHU. Yucteie BCIICCTBA U CMCCH. CnocoObl

pa3aciICHUs cMmecent

1.3

AToMBI W MOJIEKYIJIBI. Xumuueckre 3neMeHThl. CHMBOJBI  XMMHYECKHX

aeMeHTOB. [IpocThie U CloKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

XuMu4uecKas (I)OpMyJ'Ia. BaneHTHOCTE aTOMOB XMMUYECKHX DJICMCEHTOB. 3aKOH
IIOCTOSHCTBA cocTaBa BCIIICCTB. OTHOCHUTENLHAS aTOMHas macca.
OTtHOCHUTEILHAS MOJICKYJISIpHad Macca. MaccoBast o5 XUMHUYECKOTO 3JIeMEHTa

B COCAUMHCHNU

1.5

KomnuectBo BemecrBa. Moisib. Mossipas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHMCIa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacu€rel mo dopmyrnam

XUMHWYCCKUX COGI[I/IHGHI/H\/II

1.6

dusznueckrue U XUMHUUYCCKHUE SBJICHHUS. XUMHUYCCKAs peakuug u e€ IMPU3HAKH.
3aKoH COXpaHCHHA MACChbl BCUICCTB. XHUMHYECKHE YpaBHCHU. KJ'IaCCI/I(bI/IKaI_[I/IH

XUMHUYECKHUX peakiuil (COCIMHEHUS, Pa3IoKeHUs, 3aMELICHUsI, OOMEHA)

1.7

XUMUYECKU IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0M, C MPaBUIaMHU
paboTel B Jaboparopur W TpUéMaMH OOpalleHHus C JIabOpaTOPHBIM
0o0OpyI0OBaHHEM, H3yYE€HHE W ONUCaHHWE (HU3UUYECKUX CBOMCTB 00pasLoB
HEOpPraHMYECKUX BEIIeCTB, HaOmoneHue (u3nueckux (MIaBJIeHHE BOCKa,
TassHHUE JIbJIa, PACTUPAHUE caxapa B CTyNKe, KUIIEHUE U KOHJEHCAIUs BOJIbI) U
XUMUYECKHX  (TOpeHHe CBeYd, [MpOKAJIMBaHWE MEIHOM  MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCIOTOM) SIBIIEHWH, HAONMIOJIEHHEe M OINUCaHUue
NPU3HAKOB TMPOTEKaHHWs XUMHUYECKHUX peakuuid (pa3jioxeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJOPUAOM Oapus, pas3ioxKeHue
ruapokcuaa meau(Il) mpu HarpeBaHuM, B3aMMOJICHUCTBHE Kejle3a ¢ PaCTBOPOM
comu meau(1l), m3yuenue crnocoOoB pazgeneHus: cMeceit (C MOMOIbI0 MarHUTa,
(buIbTpOBaHWE, BBIMTAPUBAHKE, TUCTHUIUIALMS, Xpomatorpadus), MpoBeIcHUE

OYHCTKHU HOBapeHHOfI COJIH, Ha6JIIOI[eHI/IC " OIIMCAaHHUC PE3YJIbTATOB IMTPOBCACHUA




OIIbITa, WJUIIOCTPUPYIOLICTO 3aKOH COXpPaHCHHA MAaCChl, CO3JJaHUC MozeIeH

MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxmneiimme MMPEACTAaBUTCIIN HCOPTAaHNYICCKNUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — sneMeHT M IpocToe
BemiecTBo. HaxoxneHue kuciopona B Mpupone, GU3NYECKHe W XUMHYECKUE
cBoiicTBa (peakuuu ropenus). Okcuapl. [Ipumenenue kuciaopona. CrnocoObt
NOJYYEeHUs KHUCIOpoJa B JIaOOpaTOpUM W MPOMBINUIEHHOCTH. KpyroBopor

Kkucaoposa B mpupojie. O30H — auioTpornHas MoaupUKalus KUCIopoaa

2.2

TennoBoii 3G HEeKT XUMUIECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUS, IK30-
N SHAOTCPMHUUCCKHUEC PCAKIINH. Tomnuso: YTroJjib U MCTaH. 3&Fpﬂ3H€HI/Ie BO3/yXxa,

yCUJICHHE TapHUKOBOTO 3 deKTa, pa3pyIieHHe 030HOBOTO CIIOs
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Boznopon — anemeHT u mpoctoe BeriecTBO. HaxokieHue BOaopojia B MPHPOIE,
Gu3MYecKue W XHMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TOIYYCHUS.

Kucnots! 1 conu

2.4

Mounsipablit 00BEM ra3oB. Pacu€Tbl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue CcBoWcTBa BOAbl. Boga kak  pactBopuTenb. PacTBOpBI.
HacplieHHble 1 HEHACBILIEHHBIE PAaCTBOPHI. PacCTBOPUMOCTh BELIECTB B BOJIE.
MaccoBast n0ns BellecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpUpoJE M B KU3HU 4yenoBeka. Kpyroeopor
BOABl B IpUpoJe. 3arps3HEHHE NpUpOAHbIX BoA. OxpaHa M OYMCTKa

MMPpUPOIHBIX BOJ

2.6

Knaccudukanus neopranmueckux coeauHenuid. Oxcunapl. Krnaccuduxarus
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM{QOTepHbIe) U
HeconieoOpazyromue. Homenknarypa okcugoB. dusznueckue U XUMHYECKHE

CBOMCTBA OKCUOB. [lomyyenue okcuaoB

2.7

OcuoBanms. Knaccudukauus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHuN. PU3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHul. [loyyenure ocHOBaHU

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHUYECKHE CBOMCTBA KHUCIOT. Pan axktuBHocth MetauioB H.H. bekerosa.

HOHy‘leHI/IC KHUCJIOT

2.9

Comu. Homenknarypa coneil. ®usznueckne M XMMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit

2.10

I'enernueckas cBI3b MCXKAY KilaCCaMU HCOPTaHNYCCKUX COGI[I/IHCHI/Iﬁ




2.11

XWMHWYECKUH  OKCIIEPUMEHT: KAayeCTBEHHOE  ONpPENEICHUE  COACPKAHUA
KHCJIOpO/ia B BO3JyXe, IMOJy4YeHHEe, cOOMpaHHe, paclio3HaBaHHE U H3YyUYECHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBHSI BOBHUKHOBEHUS M MPEKpalleHus: ropeHus (moxapa), 03HaKOMJIEHHUE ¢
oOpa3iaMu OKCHUJIOB M OIHMCAHWE UX CBOMCTB, IMOJy4YeHUE, COOMpaHHeE,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (FOpPEeHHuE), B3auMoOJIeHCTBHE
Boziopoaa ¢ okcuaom Meau(ll) (Bo3aMOKHO MCTOTB30BaHUE BUACOMATEPUATIOB),
HaOroleHue 00paslloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEI0BaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IUYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BELIECTBAa, B3aUMOJAEWCTBHE BOJbI C MeTallaMU (HAaTpUEM M KaJbLHEM)
(BO3MOXXHO MCIIOJIb30BAaHHE BHJICOMAaTEpUANIOB), ONpEAEICHUE pPacTBOPOB
KUCJIOT W IIEJOYEeH C MOMOIIBI0O HHJIMKATOPOB, HCCIEIOBaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUS
OKpPAacKM HHJIUKATOpPOB B pacTBOpax KHUCIOT U INEJIOYeH, H3ydeHHE
B3aumojieiicteua okcuga meau(Il) ¢ pacTBopom cepHOM KUCIIOTBI, KUCIOT C
METaJUIAMM, PEAKLIUI HEUTpaIU3alliHy, I0Jy4YCHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJHOrO0 MeTalla JPYT'MM M3 pacTBOpa COJM, PpELICHHE
AKCIEPUMEHTAJIbHBIX 3a/1ay 1o TeMe «BakHelnne Kiacchl HEOPTaHUYECKUX

COEIUHEHUN

[Tepuoanueckuii 3akoH u [lepuoanueckas cuctemMa XUMHUYECKUX JIIEMEHTOB
J.N. MenaeneeBa. CtpoeHrue aToMoB. XUMUYECKas CBs3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[lepBbie TOMBITKH KiIacCH(DUKAMU XUMHUYECKUX JJieMeHTOB. [loHATHE O
Ipynmnax CXOOHBIX 3JICMCHTOB (H_ICJ'IO‘-IHBIC Hn IICJIIOYHO3CMCIBbHBIC MCTAJlIIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble oOpa3yloT amdoTepHbIe

OKCHUABI U TUAPOKCHUIbL

3.2

Ilepuoanueckuii 3akoH. [lepuonnueckas cuctreMa XUMUYECKUX 3J1eMeHTOB J[. 1.
Meneneena. KopoTkonepuoanas u JUIMHHOTIEpUOAHAS (bopMbI
Ilepuoanueckot cucrembl xumuueckux oanemeHtoB J[.M. Menzaeneesa.
Ilepumonbl u rpynnsl. PU3MYECKHI CMBICI HOPAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa U rpyuiibl 3JICMCHTA

3.3

Crpoenne atomoB. CoctaB aToMHbIX Anep. M3oronsl. Onekrponsl. CTpoeHMe
DIIEKTPOHHBIX 000JI0YeK aTOMOB TepBbIX 20 XHMHUYECKHX DIIEMEHTOB

[Tepuomnueckoii cucremsl .M. MeHneneeBa. XapakTepucTuka XUMHUYECKOTO




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

3.4

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB,
METaJUIMYECKUX M HEMETaJUIMYECKUX CBOMCTB IO TpyNNaM MU MEpPUOJAM.
3nauenne [lepuoamueckoro 3akoHa u Ilepronuyeckoil CUCTEMBI XUMUYECKHX
JJIEMEHTOB U1l Pa3BUTHUS HaykKu W npaktuku. [[.M. MenneneeB — y4€Hbld U

rpaxJaHuH

3.5

Xumnueckass cBsizb. KoBasieHTHas (MOJsipHAss M HEMOJIIpHAsi)  CBS3b.

:‘)J'ICKTPOOTpI/II_IaTeJ'IBHOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okucieHusa. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecchl

OKHCJIEHMS B BoccTaHOBJIeHHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIHN

3.7

XUMHUECKUH O3KCIIEPUMEHT: H3y4YeHHEe OOpa3lloB BEIIECTB METANIOB U
HEMETAJUIOB, B3aUMOJICUCTBUE THUAPOKCHAA IMHKA C PAacTBOpAMU KHCIOT U
LIEJI0YEH, MPOBEIECHUE OIBITOB, WIUTIOCTPUPYIOIIUX IMPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuy pa3ioKeHHsl, COeTMHEHUS)

9 KJIACC

Kon

HpOBepfleMblﬁ 3JIEMEHT COACPKAHUSA

BemecTBo u xumuueckas pcaKknus. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKUX dyiemeHToB J[. 1.
MenneneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMICTB
XUMUYECKUX DJEMEHTOB IMEpPBBIX TPEX MNEPUOJOB, KU, KaJdbLUsi M UX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepmoamueckoii

CUCTEMC U CTPOCHUEM UX AaTOMOB

1.2

CrpoeHne BemecTBa: BHABI XMUMHYECKOM CBs3U. THUIBI KPHUCTAUNIMYECKUX
pPEETOK, 3aBUCHMOCTDb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJAa XUMHUYecKol cBs3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMYeCKUX
BELIECTB (MEXAyHapoaHas U TpUBHaJIbHas). XMMHUUYECKHUE CBOMCTBA BEILIECTB,
OTHOCSIIMXCS K pPa3jMYHbIM KJaccaM HEOpPraHWYECKHX COCIHMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XMMUYECKHX PeaKkIUi 1Mo pa3MUYHBIM MpU3HAKaM (110 YHCITY U
COCTaBy YYacTBYIOIIMX B pEaKklMU BEUIECTB, MO TeIuIoBoMy 3ddexTy, 1o
M3MEHEHHIO CTENeHEeW OKHCICHHS XHMHUYECKHX JIEMEHTOB, MO OOpPaTUMOCTH,
M0 yYacTUIO KaTaau3aropa). OK30- M  DJHIOTEPMHUYECKHE peakluw,

TEPMOXUMHMUYECKHUE YpaBHEHU. [IOHATHE O CKOPOCTH XUMUYECKOU PEaKLIUU

1.4

[Tousitue 00 O6paTI/IMLIX n HCO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. Ilonsatue o




TOMOI'CHHBIX U I'CTCPOrCHHBLIX PCAKIIHAX. IlonsiTHE 0O XMMHYCCKOM PaBHOBCCHHU.
q)aKTOpLI, BJIMAIOINHUEC Ha CKOPOCTH XUMHYECKOM pCakiiun M IOJIOKCHUC

XUMHYCCKOI'0 paBHOBECHUSA

1.5

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuu, BHGKTPOHHBIﬁ OanaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pEaKIuu. CocraBneHue ypaBHCHHﬁ
OKHCIHNTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C HUCIOJB30BaHHEM MCETOJA

QJICKTPOHHOI'O banaHca

1.6

Teopus 3JEKTPOAUTHUECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katunonsl, annonsl. MexaHu3m AUCCOLMAIIMN BEIIECTB C PAa3IMUYHBIMU BHUJIAMU
xuMmuueckoi cBsa3u. CteneHp auccounanuu. CUIIbHBIE U clladble 3JIEKTPOJIUTHI.
Peaknuu noHHOrOo OOMEHA. YCIIOBUS NMPOTEKAHUS PEaKIMidi MOHHOTO OOMeEHa,
MOJIHBIE W COKpalIEHHbIE HMOHHBIE ypaBHEHHUs peakuuid. CBOICTBa KHCIIOT,
OCHOBAaHMU H COJEH B CBETE NPEIACTABICHUNA OO0 JICKTPOIUTUYCCKON

Auccouranuu. KadgecTtBeHHEIE p€aKkuy Ha MOHBI. IlonsTue o THapOJIN3C coJieit

1.7

XUMUYECKUH SKCIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPUCTAJUTMYECKUX
pPEIIETOK HEOPTraHMYECKUX BEIIECTB — METAUIOB M HeMeTalwioB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHUMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3ACUCTBUSA pPa3IUYHBIX (HaKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PacTBOPOB  BEILECTB,  Ipoliecca
JUCCOIMAMU  KUCJIOT, IIeJoued U coieil  (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPUAJIOB); TIPOBEJICHUE OIBITOB, WUIIOCTPUPYIONINX TMPU3HAKH
MPOTEKaHUs peakKInii MOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BhIICIECHUE ra3a,
o0pa3oBaHHWe BOJBI); OMBITOB, WUTFOCTPUPYIOMIUX TPUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX peaKluii (TOpeHHE, PEaKIMu PA3I0KECHUS, COCIUHEHUS);
pacro3HaBaHUE HEOPTaHUUECKUX BEIIECTB C TOMOIIBI0 KAaY€CTBEHHBIX PEaKITHIt

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTtannsl 1 UX COeAMHECHUS

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble creneHu okucieHus. Ctpoenne u Gpu3nueckue cBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHMMHYECKHME CBOICTBA Ha IpUMEpe XJopa
(B3auMozelicTBUE € MeTallllaMu, HEMETAJUIaMM, LIeJIo4aMu). XJIOPOBOAOPO/.
ConsHas kucioTa, XMMUYECKHE CBOWCTBA, MOJIy4YeHUe, NpuMeHeHue. [lelicteue
XJIOpa ¥ XJIOPOBOJAOPOJA HAa OPraHU3M YeJOBEKa. BaxkHelmme XJopuabl U UX

HaXO0XKJICHHUEC B IIPUPOJLC

2.2

OO6mas xapaktepuctuka 3jemMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHUS




aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue u Gusnueckue cBoicTBa
MPOCTBIX BEHIECTB — KHUCIOPOAA H CEphl. AJUIOTPOMHBIE MOAN(PUKAIIUU
KHCJIOpPOJIa U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOpPOA, CTPOCHHE,
¢busznueckue M XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IMPEACTABUTEIH
KHCJIOTHBIX OKCHIOB. CepHasl KHCJIOTA, (1)I/I3I/I‘-ICCKI/IG 1 XUMHYECKHE CBOICTBa
(obmume Kak mpeAcTaBUTENS Kjacca KHCIOT U creruduyeckue). XuMHUYEeCKHe
peakuuu, Jexalue B OCHOBE IPOMBIIUIEHHOTO crnoco0a MOJIy4YeHHUs] CepHOU
kucioTel. [lpumenenue. Conu cepHOMl KHUCIIOThI, KaUECTBEHHAs pPEAKLUs Ha
cynb(ar-uoH. HaxoxaeHue cepel U €€ COCIMHEHUH B MPUPOJE. XUMUYECKOES
3arpsi3HEHUE OKPYIKAIOUIeH Cpelbl COeNUHEHUSMU cephbl (KUCIOTHBIE TOXK[IH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CITIOCOOBI €0 MPEIOTBPAIICHUS
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OOmiass xapakTepucTuka 3jeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTepHbIE CTEIIEHH OKUCIIEHUs. A30T, paclipOCTpaHEHUE B IPUPOAE,
¢usnveckne u XUMU4eckne cBoicTBa. Kpyrosopor asora B mpupoze. AMMHUAK,
ero ¢u3nM4ecKkue W XMMHUYECKHE CBOICTBa, MojydyeHHe W npumeHeHue. Conu
aMMOHUS, HX (u3nyeckMe ¥ XHMHUYECKHE CBOICTBa, MpPHUMEHEHHE.
KayecTBeHHast peakuuss Ha MOHBI aMMOHUS. A30THasi KMCJIOTa, €€ MOJy4YeHue,
¢du3nueckne W XUMHUYECKHE CBOMCTBa (0OIIME Kak MPEJCTAaBUTENS Kiacca
KUCIOT U crneuuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauecTBE MHMHEpAIbHBIX y100peHuil. XUMHUYECKOE 3arpsi3HEHUE OKPY’Karolen
cpezbl COeTMHEHNUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3/lyXa, OYBBI

1 BOJJOEMOB)

24

®ocdop, amtorponusie Mogudukanuu (ocdopa, puzndeckrne U XUMUUYECKHUE
ceorictBa. Oxcupg dochopa(V) u docdopHas kucnora, Qundeckue u
XMMUYECKHE CBOMCTBa, mosydeHue. Vcmomnb3oBanue ¢ochaToB B KayecTBe

MUHEPAJIbHBIX yI00pEHHI

2.5

Obmas xapaktepuctuka 3yeMeHToB [VA-rpynmbel. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEepHbIE CTEMEHW OKUCICHUS. YTIEepoJ, aJuIOTPOIIHBIE
Moau(UKaAIMK, pAaclpoCTpaHEHHE B NpUpoje, (PU3MYECKHEe U XHUMUYECKUE
cBoiicTBa. Azncop6uus. Kpyrosopor yriaepona B nmpupoze. OKcuIbl yriiepoaa,
nux (bl/ISI/I‘IeCKI/Ie U XUMHUYCCKUC CBOﬁCTBa, HeﬁCTBHC Ha JXHBBIC OpPraHU3MBbI,
MOJIyYeHHE U NMPUMEHEHHUE. DKOJIOIHYeCKHe MpoOIeMbl, CBSI3aHHbIE C OKCHIOM
yriepona(lV); rumote3a rino0aqbHOTO MOTEIUICHUS KIWMATa, HapHUKOBBIN
sbdexT. YrompHas Kuciora M €€ conM, MX (QU3NUECKUe M XUMHUYECKHE
CBOICTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHart-

HOHEIL. Mcnonp30BaHue Kap60HaTOB B 6LITy, MCIUIHHC, IIPOMBIIUICHHOCTU U




CEJILCKOM XO3SAHCTBE

2.6

[lepBoHauanbHBIE TOHATUS 00 OPraHWYECKHX BEIIECTBAX KaK O COCIHMHEHUSIX
yriepojga (MeTaH, 3TaH, ATWUJIEH, aleTWIEH, 3TaHoJ, TJIMLEPHUH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. [loHsTHe 0 Oumomormyecku
BaXHBIX BEIECTBAX: XHpaX, OelKkax, YIrJleBoJaXx — W HX pPOJU B IKHU3HU
yeloBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX U HEOPraHMYeCKHUX

COeIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue H XHMHYCCKHE CBOWCTBA, IIONYYCHHE U
npumenenne. CoenuHeHus KpeMHHUS B mpupoge. OOmme mpeacraBieHUs o0
okcuae kpemuus(IV) u kpemaueBoi kucinore. CHIIMKATBI, UX UCIOJIb30BAaHUC B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BakHEHIIHEe CTPOUTEITHHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. IIpobGnembr Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOP’I KHU3HHU

2.8

XUMHUECKUH HSKCHEPUMEHT: H3y4YeHHE OO0pa3l0B HEOPraHMYECKUX BEILECTB,
CBOMWCTB COJITHOM KHCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKIUU HA XJIOPH]-
WOHBI M HaOJIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTPaKAIOIINE
(u3nyecKkre 1 XMMUYECKHE CBOMCTBA raJlor€HOB U UX COEAMHEHUN (BO3MOXKHO
UCTOJIb30BAHUE BHJICOMAaTEPUANIOB); O3HAKOMJICHHE C O0pa3laMH XJIOPUIOB
(ramoreHnI0B); O3HAKOMJICHHE C oOOpa3liaMH cepbl U €€ COeIUHEHUSIMHU
(BO3MOXKHO  HCTOJB30BAHUE BUICOMATEPHANIOB); HAOMIOJEHHE TIpoIecca
oOyrauBaHUs caxapa MoJi JEHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTHI,
U3yYeHHe XMMUYECKHX CBOMCTB pa30aBIeHHOW CEpHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOlIoJeHWe mpu3Haka eé
MIPOTEKaHMs; O3HAKOMIIEHHE C (PM3NYECKUMHU CBOICTBaMU a30Ta, pocdopa u ux
COEIUHEHUN (BO3MOXHO HCIIOJIb30BAHWE BHJIEOMATEpHANIOB), O0pa3lamMu
a30THBIX U (ochHOPHBIX yAOOpEHUI; TTOTyYeHre, COOUpaHue, paclo3HaBaHue U
M3y4YeHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KAaYeCTBEHHBIX peakluil Ha HOH
aMMOHUSI U (QocdaT-uOH U U3yuyeHHE TPU3HAKOB HX MPOTEKaHMS,
B3aMMO/JICHCTBIE KOHIIECHTPUPOBAHHOM a30THOM KHMCIIOTHI C MEbI0 (BO3MOXKHO
UCIOJb30BAHUE BHUIEOMATEPUANIOB); M3YUYEHHE MOJENeH KPHUCTAIITMYECKUX
pem€rok anMmasa, rpaduta, (¢QyJIepeHa; O3HAKOMJIEHHE C IIPOLECCOM
azicopOLIMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
[IPOTUBOTa3a; IoJyueHue, coOupaHHe, paclo3HABaHUE U M3yUEHUE CBOMCTB
YIJIEKHCIIOTO Ta3a; IPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- H
CWJIMKAaT-HOHBbl M M3yY€HUE IPU3HAKOB HX TMPOTEKAHUS; O3HAKOMIIEHHE C

HpOI[YKI_IHeﬁ CHJIMKATHOM MMPOMBIINIJICHHOCTH; PCIICHHUC IJSKCIICPUMCHTAJIbHBIX




3a71a4 110 TeMe «BakHene HeMeTaUIbl U UX COETUHEHU

Mertamisl 1 uxX COCIUHCHU A

3.1

OO6m1as xapakTEepPUCTHKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nojoxxenus B llepuoamdeckoid cucTteMe XuUMHUeCKUX dieMeHtoB JI.H.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaIIOB. MeTainyeckast CBsi3b U
METAJUTMYECKass ~ KpUCTAUTMYeCKass pemérka. OJEKTPOXUMHYCCKUN s

HaIpsKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaiioB. OOIIMe crocoObl MOTyUYeHHUs
MeTa/uioB. [loHATHE 0 KOPPO3UM METAJUIOB, OCHOBHBIE CITOCOOBI 3aLUTHI UX OT
Koppo3uu. Crutasl (CTallb, UyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH
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lenouynsle MeTayuibl: nosiokeHue B I[lepuonudeckoil cucTeMe XHMHUYECKUX
anemeHToB [I.M1. MeHneneeBa; CTpoeHHE UX aTOMOB; HAaXOXACHHUE B IIPHUPOJIE.
duznyeckre 1 XUMUYECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kausi). OKCUIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHMe IIEeNOYHBIX METAUIOB M HX

COCTUHEHUN

3.4

IllenoyHo3eMenbHbIE  METaUIbl MarHuii W KajgblIMA:  TOJIOKEHHWE B
[Tepuonnueckon cucreme xuMuueckux aaeMeHToB J1.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXXJIeHWE B npupoae. OU3MYECKHE U XUMHUYECKHE CBOMCTBA
Marfusi M Kanplus. BaxkHeilmme coeanHeHus Kanblusg (OKCHUI, TUIPOKCHU],

comn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

3.5

Amomunuit: nonoxkenue B Ilepuoanueckoil cucTteMe XUMHYECKHX AJIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aroMma; HaxXOXIACHUE B mpupojae. Puznueckue u
XAUMUYECKHUE CBOMCTBA aFOMUHMSI. AM(OTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIA

AJIFOMHHUA

3.6

Keneszo: nonoxenue B [lepuoanueckoi cucreme xumudeckux snemeHTon JI.M.
MeHeneeBa; CTpoeHHE aTOMa; HaxoXKJIeHue B mpupoae. Dusznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuapl, THAPOKCUIb U conu kenesa(ll) u

xenes3a(lll), ux cocras, CBONCTBA U MOJIyYEHUE

3.7

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMy METaJUIOB M CIUIABOB,
X (U3MYECKUMM CBOMCTBAMM; H3Y4YEHHE pE3YyJbTaTOB KOPPO3UM METaJIOB
(BO3MOKHO MCIIOJIb30BaHUE BHUJIEOMATEPHAIIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUSL OKCHJAa KalblUsi W HaTpus C BOAOH (BO3MOXKHO
HCIIOJIb30BAaHNE BHUAECOMATEPUAJIOB); HCCIIEJOBAHUE CBOMCTB XKECTKOW BOJBI;

mponecca TOpCHUA IKEJIC3a B KUCIOPOAC (BOSMO)KHO HCIIOJIB30BaHHUEC




BHJICOMATEPHAIIOB); NMPU3HAKOB MPOTCKAHUS KAUYEeCTBEHHBIX pEaKIUii Ha MOHBI
(Marnusi, xanplwus, amroMuHus, nuHka, xeneza(ll) m sxemesa(Ill), memu(Il);
HaOJIIOJICHUE W OIHMCAHUE MPOIECCOB OKpANTMBAaHUS TUIAMEHW MOHAMH HATPUS,
Kamuss W Kanblug ~ (BO3MOXKHO — KCIOJNB30BaHHE  BHJIEOMATEPUANIOB);
HCCIIeIOBaHUEe aM(OTEPHBIX CBOWCTB THJIPOKCHIA ATIOMUHUS U THIPOKCHIA
[IMHKA; pEIICHHEe SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelme MeTaibl u

HUX COCIUHCHU I

XHMHMS U OKpyXKarolas cpena

4.1

HoBeie marepuanbl u TexHonoruu. BemecTBa U marepualnbl B MOBCEIHEBHOMN
JKU3HU 4YesioBeKa. XUMHUsS U 3710poBhe. be3omacHoe MCMob30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momoib Npu XUMHYECKUX OXKOTrax U

OTPAaBJICHHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  TPAaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxatomiei cpeasl [1JIK. Posib XUMuM B pelieHUH 3KOJIOTMYECKUX MPOOIeM.
[IpupomHble MCTOYHUKH YTJIEBOAOPOJOB (Yroyib, MPUPOIHBIN Ta3, HEQTH),

MIPOAYKTHI UX NEPEepadOTKU, UX POJIb B OBITY U IPOMBIIIICHHOCTH

4.3

XUMHAYECKUN OKCIICPUMCHT: U3YUYCHHUC 06pa3u013 MaTCepruajIoB (CTCKJ'IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHbIE MaTEPUAJIbI)




INPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zosanust Ha ocHoBe PI'OC

1

Hp CACTaBJICHHC:

1.1

O TMI03HABA€MOCTH SIBIEHUI MPUPOAbI, MOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XUMHUYECKOW HAyKU KaK OOJIACTH COBPEMEHHOTO
€CTeCTBO3HAHMS, KOMIIOHEHTa O0OIIel KyJIbTYyphl M MPaKTHYECKOU
NESTEIIbHOCTH 4YelIOBEKa B YCJIOBHUSX COBPEMEHHOIO OOIIECTBa;

IMOHMMAaHHUE MECTAa XUMHH CPEAN JPYTIUX €CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX MCETOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOHAAX HUCCICAOBAHUA BCIICCTB U UIYUCHUA
XUMHUYECKUX peaKum‘/'I; YMCHUC HUCIIOJIB30BaTh MOACIH JJIA

00BSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHOHATBLHON eATETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMH TCXHOJOIUSAMH, OCHOBAHHBIMHW Ha JOCTHIKCHUAX
XUMHUYECKONH HAyKH, 4TO MO3BOJUT OOYYaroIIMMCSl paccMaTpUBaTh
XUMHIO KaK cepy cBoelt Oyaymiel mpodeccnoHaIbHON e TeIbHOCTH
U clleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak NMPO(UIBHOTO MpeaMeTa

IIPH [IEPEX0/ie Ha YPOBEHb CPEIAHEr0 00IIero 00pa3oBaHus

Brnanenne cucreMol XMMHMYECKUMX 3HAaHUM M YMEHHE IPUMEHSATH

CUCTCMY XUMHUUYCCKUX 3HaHHI>i, KOTOpas BKIIIOYACT:

2.1

BOKHEHIINE XUMHUYECKUE TMOHATHSA: XUMHUYECKHHA OJIIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPOJIHAsT CMECh, OTHOCHTEJbHBIC AaTOMHAas M MOJICKYJISIpHAs
Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca, MOJSPHBII
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
peakius, peaKiuy COCOUHCHHUS, PEAKIMH Pa3IOKEHHS, PEaKIun
3aMEIEHUs, peaKkuu OOMEHa, TEIUIOBOM 3(PdEeKT peakiuu, 3K30- U
DHJIOTEPMHUYECKUE DPEaKIIMH, PACTBOP, MAccoBas OIS XHUMHYECKOTO
JJIEMEHTa B COSJIMHEHNH, MAacCOBAs JIOJISl M TIPOIICHTHAS! KOHIICHTPALIUS
BEIIECTBA B PaCTBOPE, PO aTOMa, DIICKTPOHHBIN CIIOM aTOMa, aTOMHAS

opOuTasib, paguyc aToMa, BAJICHTHOCThb, CTENCHb OKHUCJICHHSI,




XUMHUYECKasl CBA3b, AEKTPOOTPULATENBHOCTb, ITOJIIPHAS U HENOJISIPHAS
KOBaJICHTHAass  CBA3b, HMOHHAs  CBA3b, METAJUIMYECKAs  CBS3b,
KpUCTA/NIM4YecKass pelmeéTka (aToMHas, HOHHas, MeTaJuIMyecKasi,
MOJIEKYJIIPHAs), MUOH, KAaTUOH, aHWOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJIUTUYECKAs] ~ JUCCOLMALMS, PEAKLUUd HMOHHOIO OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTE/BHBIE ~ PEAaKLMM,  OKUCIHTENb U
BOCCTAHOBHTENIb, OKHCIEHHME M  BOCCTAHOBIICHHE, OJIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble M HeoOpaTUMble peakiHH,
CKOPOCTh XMMHYECKOW peakuuu, kKatanmsarop, IIJK, kopposus

MCTAJII10B, CIIJIaBbl

2.2

OCHOBOIIOJIATAOIIME 3aKOHbl XUMMU: 3aKOH COXPAaHEHHMsS Macchl,
nepuoanueckuii 3akoH J(M. MenneneeBa, 3aKkOH IIOCTOSTHCTBA

COCTaBa, 3aKOH ABOl"aI[pO
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TEOpHUHn XHUMUU: ATOMHO-MOJICKYJIApHasa TEOpus, TEOpUs

BHCKTpOJIHTI/I‘ICCKOfI Jucconranuun

Bnangenue ocHOBaMU XMMHUUYECKON IPAMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMEHHE NPaBUIIBLHO UCIOIb30BaTh N3yUYEHHBIE BEIIECTBA U MAaTEPHUAJIBI
(B TOM 4Hclie MUHEpaJbHBIE YAOOPEHHS, METaIbl U CIUIaBBl,
IOPOAYKTHl NEepepadOTKH MNPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJOB
(yris, mpupoAHOro rasza, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W NOHUMAaHHUE 3HAYEHUS JKUPOB, OCJIKOB, YIJICBOJOB
JUIsL OpraHr3Ma 4eJoBeKa; yMEHHE MPOTHO3UPOBATh BIUSHUE BEIIECTB
U XMMMUYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKa M OKPY KAIOILYIO

IPUPOJIHYIO CPEY

3.2

YMCHUC HHTCIPUPOBATD XUMHWYCCKHUEC 3HAHHA CO 3HAHHUAMHU APYTrUux

y‘le6HLIX IpeaMETOB

3.3

HaJIM4YMEe OIbITa paboOThl C PA3JIMYHBIMM MCTOYHHKAMU HH(OpMaIuu
0 XMMHUHU (Hay4yHas M HAY4YHO-TIOMYJIIpHAs JUTEpaTypa, CIOBapH,

CIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBATh HWH(OpPMAIMI0O O BEIIECTBAX, HX
NpEeBpallleHUsIX W NPAKTUYECKOM  NPUMEHEHUU U yMEHHUe

HUCIIOIb30BaTh €€ IJIs PEIICHUA y‘lC6HO-H03HaBaTeJ'II>HBIX 3aJa4

BnaneHHe OCHOBAaMM TOHSITHMHOTO arrmapara U CHUMBOJIMYECKOTO
A3bIKa XUMMHH AJId COCTaBJICHUA (I)OpMy.H HCOPTaHNUYCCKUX BCHICCTB,

YpaBHEHUH  XUMHYECKHUX  pPEaKIMd; OCHOBAMH  XHUMHUYECKOM




HoMmeHknatypsl (IUPAC u TpuBHanbHOi)

YMeHue oOBACHATH CBSI3b IMOJIOKEHMs iieMeHTa B Ilepmonnyeckoit
CUCTEME C YHUCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHMSI aTOMOB
XMMHYECKMX DJIEMEHTOB (COCTaB M 3aps] sapa, oOluee Yucio
9JIEKTPOHOB), paCHpE/elCHUeM 3JIEKTPOHOB IO 3HEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NEprUOaO0B, Kallusd U KAJIbIUA

IIpencraBnenne O  NEPUOAMYECKONM  3aBUCMMOCTH  CBOMCTB
XUMHYECKHX 3JIEMEHTOB (paguyc atoma, 3JIEKTPOOTPULIATEIbHOCTH),
MMPOCTBIX W CJHOXHBIX BCHICCTB OT IIOJOXCHUA DJBJICMCHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEpUOAAX M  TJABHBIX

NOJArpyNIax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

YMmenue kinaccuuImpoBarth:

7.1

XUMHUYCCKUC 3JICMCHTDI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHEC pCaKIIUN

VYmMmenue OIpCACIIATh:

8.1

BAJICHTHOCTh U CTCIICHb OKHUCJICHUA XUMHUYCCKHUX DJIEMCHTOB, 3apsn

HnoHa

8.2

BHUJl XMMHMYECKOM CBSA3M U TUIl KPUCTAJUIMYECKOW CTPYKTYphl B

COCAUMHECHUAX

8.3

XapaxkTep Cpe/ibl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHCIINTECIIb U BOCCTAaHOBHUTCIIb

YMeHne xapakTepu30BaTh GU3NUYECKUE M XUMHYECKHE CBOMCTBA!

9.1

MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, aimas,
KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATpUH, Kalul, MarHHi,

KaJIbLIMM, aTFOMUHUI, JKeJe30)

9.2

CJIOXKHBIX BEILECTB, B TOM YHUCJIE€ HX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOI, OKCHIBI M THIPOKCHIBI
metaioB [-IIA rpynn, amromunus, menu (1), nunka, xeneza (I u
I1T), oxcuasr yraepoaa (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepot (IV u VI), cepuucras, cepHasi, a3oTucras, a3o0THas,

dbocdopHasi, yrojibHas, KpeMHHEBasK KHCIIOTa U UX COJIH)
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MPOTHO3UPOBATh M  XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B

3aBUCUMOCTH OT HX COCTaBa U CTPOCHUS, IMPUMCHCHUC BCHICCTB B




3aBHCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTDb IMMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B pa3JIMYHBIX YCIIOBHUAX

YMeHne cOCTaBIATh MOJICKYJISIDHBIC 1 HOHHBIC YPABHCHUS peaKHHfI, B

10
TOM YUCIIE:
10.1 peaxiuii HOHHOTO 0OMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTEIIbHBIX PEaKIUI
103 WUTIOCTPUPYIOMINX ~XHMHYECKHE CBOMCTBA M3YUYEHHBIX KJIacCOB
' (Tpymi) HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPKIAOIINX TeHETHUECKYI0 B3aMMOCBSI3b MKy HUMU
11 YMeHue BIYUCITH (IPOBOAUTH PACUEThI):
11 OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO M MOJIIDHYIO MaccChl BELIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOTO AJIEMEHTA B COSIUHEHUH
11.2 MAaCCOBYIO JIOJIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM Ira30B
114 M0 YpaBHCHUSM XHMHUYCCKHX PEAKIMH W HAXOIWTh KOJIWIECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB PEaKIuu
12 Bnapnenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJaMH  HAay4YHOro TMo3HaHus (HabmoaeHue,
1 U3MEpPEHUE, SKCIEPUMEHT, MOJICITMPOBAHKE) TIPU H3YUCHUN BEIIECTB U
' XUMHUYECKHX SIBJICHUN; YyMeHue copMyaupoBaTh MpolieMy H
MPEIUIOKUTH IyTH €€ PEIICHUS
122 Oe3zomacHOil paboOThl C XUMHUYECKUMH BEILIECTBAMH, XUMUYECKOU
' MoCyZ0i U JIabopaTOpHBIM 000PYAOBaHUEM
npaBuJiaMu O€30MacCHOTO OOpAIlEHHs C BEIIECTBAMU, UCTIOIb3yEMbIMU
B MOBCETHEBHOM JKU3HU, MPAaBUIAMH MTOBEICHUS B LIEISIX cOepeKeHuUs
13 3I0POBbsI U OKPYKAIOIIEH NPUPOAHON Cpellbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ACHCTBHS HA >KUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEUIECTB, CIIOCOOOB YMEHBIICHHSI U IPEIOTBPALLEHUS HUX BPEAHOIO
BO3JICUCTBUSA
3 Hannuue mpakTU4ecKHX HABBIKOB TUTAHUPOBAHUS M OCYIIECTBICHUS

CIICAYIOMHNX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

U3ydYeHHe U OomnHcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMIICHHUE
¢  (uznyeckuMM M XMMHUYECKMMH  SIBICHUSIMM;  OIIBITHI,

WJUTIOCTPUPYIOIIHNE MPU3HAKU MPOTEKAHU XUMUYECKUX PEeaKInid




13.2

U3y4eHHE CIIOCOO0B pa3JeNeHuUs CMecel

13.3

MOJlyYeHUE KHUCIOpOAa M HU3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJIa U U3YYCHHE €r0 CBOMCTB; MOJYYEHHE YTJIEKHCIOTO ras3a u

HN3YUCHHUC €TO CBOI\/'ICTB; MMOJIy4YCHHUEC aMMHAKa U U3YUYCHUC CT'0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MacCOBOM JoJed

paCTBopéHHOFO BCIICCTBA

13.5

NpUMEHCHHE MHJIIKaTOPOB (;axmyca, METHUIIOpaHKa "
denondranenna) s ONpeaesieHUs] XapakTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJIouel

13.6

HUCCIICOOBAHHUEC H  OIIMCAaHHC CBOMCTB HCOPraHM4eCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIIOT C MCTajljlaMu,
OKCHIaMH METaJIJIOB, PacTBOPUMBIMHA n HEPACTBOPHUMBIMHU
OCHOBAaHUAMH, COJIAMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHf/'I;
BBITCCHCHHUE OJHOro McETalyla JApyruMm H3  pacTBopa COJIH,
HCCICIOBAaHUC aM(I)OTepHLIX CBOICTB TUAPOKCUAOB QAJIIOMHUHUA U

MUHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a7a4 10 TemMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCJIMHEHUIY; «DNeKTpoIUTHYECKAS
aucconuanmsay; «BaxkHeWmme HeMETaunbl W WX COCIUHEHUN,

«Baxxneme MeTalibl 1 UX COSTUHEHUSI

13.8

XMMHYECKHUE  OKCIEPHUMEHTBI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKAHUs PeaKiiii HOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIMU Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HOHBI: XJIOPHUI-, OPOMHI-,
wonua-, cynbdar-, Qocdar-, KapOboHAT-, CHIUKAT-aHUOHBI,
THPOKCH/I-UOHBI, KATHOHBI aMMOHUS, MAarHUs, KAJbIUs, aTFOMUHHS,

xkenesa (2+) u xenesa (3+), menu (2+), HMHKA

14

YmMmeHnue:

14.1

OpPEICTaBIATh PpE3yJNbTaThl d3KCIEpUMEHTa B (GOpME BBIBOJIOB,
JI0Ka3aTelbCTB, Ipa(UKOB M TAOMUI] U BBIABIATH SMIIMPUUECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATDh CBA3HU MCKAY PCAJIbHO Ha6HIOI[aeMLIMI/I XUMHNYCCKUMU
SABJICHUSAMMU H ITPOLCCCaMH, IPOUCXOAAIIUMU B MaKpO- U MUKPOMHPE,

0OBICHATH IIPUYINHBI MHOFOO6pa3I/ISI BCIICCTB




IHHEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OCHOBHOM
IroCYAJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

ITpoBepsieMblii 3JIEMEHT COJEPKAHUS

1

HepBOHa‘IaHBHHe XHUMHUYCCKUEC ITOHATHUA

1.1

UwncTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMecen

1.2

AToMBI T MOJICKYIJIBI. Xumudeckue diieMeHTBL. CHMBOJIBI XHMHYECKUX
3JICMCHTOB. HpOCTBIC M CJIOXXHBIC BCIICCTBA.

1.3

Xumudeckass ¢opmyia. BalleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
CreneHp OKUCICHUSA

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenbHas aTOMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHasd Macca. MaccoBas J0JIs1 XHUMHYCCKOI'O
9JICMCHTA B COCIMHCHHUH

1.5

KonnyectBo BemectBa. Mosib. MonsipHas macca. MomsipHblid 00bEM ra3oB.
B3auMoCBsI3b KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHHIL BENIECTBA

1.6

dOusznyeckne U XUMHUYCCKHUE SIBIICHUS. XUMHUYCCKas pakuuga nu e€ IMPU3HAKH.
3aKoH COXpPAaHCHUSA MACCHI BEIICCTB. XHUMHUYECKHUE YPaBHCHUS

[Tepuoanueckuii 3akoH u Ilepuoanueckas cucremMa XMMHYECKUX IJIEMEHTOB
J.U. MenneneeBa. CTpoeHHe aTOMOB

2.1

IIepnonnueckuit 3akoH. lleproauyeckas cucTeMa XMMHUYECKHAX DJIEMEHTOB
JA.N. MenneneeBa. Ilepuonst u rpynmbsl. QU3HUECKUi CMBICI MTOPSAKOBOIO
HOMEpa, HOMEPOB MEPHOJIa U TPYIIBI JIEMEHTA

2.2

Crpoenue atromoB. CoctaB aToMHbIX siaep. M3oTonbl. DnexkTpoHsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
[Tepuonnueckoii cucremst .M. Menneneena
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3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMHYECKHX 3JIEMEHTOB HEPBBIX
TpEX EPUOIOB, Kanus, KaJbIUs (pagmnyca aTOMOB,
ANEKTPOOTPULIATEILHOCTH, METAININYECKUX U HEMETAJUIMUECKUX CBOICTB) U
UX COEOUHEHUH B COOTBETCTBMM C  IIOJIO)KEHHEM JJIEMEHTOB B
Ileprognueckoii CUCTEME U CTPOEHUEM HX aTOMOB

Crpoenue BemiecTBa

3.1

Xumuueckass cBsa3b. KoBaneHTHass (WOJSpHAas ¥ HEMOJSPHAs) CBS3b.
DNeKTPOOTPULIATETLHOCTh ~ XUMHUYECKHX  JJIEMEHTOB. VIOHHAst  CBS3b.
Meramnnueckas CB3b

3.2

Tunsl KpucTaIMdecKux pemeéTok (aTOMHas, HOHHAs, MeTajindeckas),
3aBUCUMOCThH CBOMCTB BEIIECTBA OT TUMA KPUCTAITUYSCKON PEHIETKN U BUJIA
XHUMHUYECKOH CBSI3U

Baxxueitmme npeaACTaBUTCIIM HCOPraHUYCCKUX BCIICCTB. Hemeramnel n ux
coequHeHMA. MeTaibl U UX COSINMHCHUS

4.1

Krnaccudukanus m HOMEHKIATypa HEOPTAaHUYECKUX COCIUHEHUI: OKCHIOB
(comeobpazyromue: OCHOBHBIC, KHCIJIOTHBIC, amdoTepHbIe) "
HecoieoOpa3yromre; OCHOBaHWHM (IIENOYM M HEPacTBOPUMBIC OCHOBAHUS);
KHCIIOT (KHUCIIOpOACOoAepk alue | OEeCKUCIOPOAHbIE, OJHOOCHOBHBIE W
MHOT'OOCHOBHBIE); COJIEH (CpETHUX M KUCIIBIX)

4.2

dusnueckue M XUMHYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-HCMCTAJIJIOB!
BOJIOPOJIa, XJIOpa, KUCIOPOJIa, CEpPhI, a30Ta, dhocdopa, yriepoaa, KpeMHUS




4.3

@u3znyeckue U XMMUYECKHE CBOMCTBA IPOCTBIX BEIECTB-METAIUIOB: JIUTHUSA,
HaTpusd,  KaJusd, MarHusd W Kajubuus,  QJIIOMMHMS,  JKeJesa.
DNEKTPOXUMHUUECKUN Psii HAIPSHDKEHUH METaJIJIOB

4.4

OuU3NYEeCKUE W XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEOUHECHHI
HEMETAJUIOB: XJIOPOBOAOPOJIa, CEPOBOAOPOJA, aMMHAKA

4.5

duznyeckre U XUMUYECKHE CBOMCTBA OKCHA0B HemeTaiios: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepoma(ll, IV), xpemuus(IV).
[Tonmy4yeHne OKCHIOB HEMETAIIIOB

4.6

Xumnueckue cBoictBa okcuioB: MetaiuioB IA-IIIA rpynm, uunka, meau(Il) u
xenesa(ll, III). TTonyyeHre OKCHIOB METAIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHMH UM aM(OTEpHBIX TUAPOKCUIOB (Ha
pUMepe TUIPOKCHUIOB aJIlOMMHHUS, *Kee3a, HuHKa). [lomyuenne ocHoBaHMi
1 aMbOTEPHBIX TUAPOKCUIIOB

4.8

Ob6mue XUMHYECKHE CBOICTBa KHCIIOT: XJIOPOBOJIOPOIAHOM,
CEPOBOJIOPOJHOM, CEPHUCTOM, CEPHOM, a30THOU, (HOCHOpPHON, KPEMHHUEBOH,
yrojpHON. OcoOble XMMHUYECKHE CBOMCTBA KOHIICHTPHPOBAHHOW CEPHOH H
a30THOM KucaoT. [lonmyyenue Kucimor

4.9

OOue xMMHUYecKre CBOWCTBa cpeHux coneil. [lomyyenue comnei

4.10

[Tonyuyenue, cobupaHue, pacro3HaBaHUE BOAOPOJA, KUCIOpPOJa, aMMHaKa,
YIJIEKUCIIOro ra3a B J1abopaTopuu

4.11

[Tonyyenue amMmuaka, CEpHOM W a30THOW KHUCJIOT B MPOMBIIUIEHHOCTH.
O61u1re cnocoObl MOTYyYSHHUs METAJUIOB

4.12

I'eneTnueckas CBs3b MCXKAY KJIaCCaMU HEOPTaHUYICCKUX COCIMHEHU I

XuMudeckue pE€aKiuu

5.1

Knaccudukanus XuMu4ecKUX peakuil o pa3aMyHbIM IPU3HAKaM: [0 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, 1o
U3MEHEHHUIO CTENEHEN OKUCICHHS] XUMUYECKUX YIEMEHTOB
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TennoBol 3h(dEKT XUMHUECKOW pPEaKluu, TEPMOXUMUYECKHE YpaBHEHUSI.
DK30- ¥ HJIOTEPMHUUECKUE peakuu. TepMOXUMUYECKHUE YPaBHEHHUS
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OKHCANTENBHOBOCCTAHOBUTEIBHBIE peaxkuuu. Oxucnurenu "
BoccTaHoBUTeNH. [Ipoliecchl OKHCIEHUS U BOCCTAHOBJICHUS. DJIEKTPOHHBIN
0aJaHC OKHCIUTEIbHOBOCCTAHOBUTEIIBHOM PeaKIIUu

5.4

Teopus  snexTponuThyeckod  auccouranu.  KaTHOHBI,  aHUOHBIL.
DNEKTPOIUTHI U HEANEKTPOIUTHL. CHIIbHBIE U Ci1a0ble AIeKTPOIuThl. CTeneHb
JUCCOLMAIIU

5.5

Peakiun moHHOro 0OMeHa. Y caoBUs MPOTEKaHUs peakluii HOHHOro oOMeHa,
IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKIIUN

XuMHS ¥ OKpyKarolas cpeaa

6.1

BemecTtBa u Marepuasisl B OBCEIHEBHOM >KM3HHM 4YesoBeKa. be3omacHoe
HCIIOJIb30BAaHUE BEIIECTB M XMMHYECKUX PEAKIMH B JTAOOpaTOpUH W OBITY.
HepBaH IIOMOIIIb HpI/I XUMHUUYCCKHUX OXKOorax u OTpaBJIeHI/ISIX

6.2

XUMHYECKOE 3arps3HEHHUE OKpY)Kawomiel cpeapl (KUCJIOTHBIE —JIOXKIH,
3arpsi3HEHUE MOYBHI, BO3yXa M BOJAOEMOB), CIIOCOOBI €0 MPEAOTBPAIECHHUS
[Ipenenbuas nomyctumasi koHueHtpauusi Bemects (ITK). Ponp xumuu B
pEeIIeHUN DKOJIOTHYECKUX TIpo0ieM. YCHieHHe MapHUKoBoro 3¢dekTa,
pa3pylIeHre 030HOBOIO CII0sI




[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpEeMHHUS U UX COCTUHCHUN B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEJIbCKOM Xo3sicTBe. [IpumeHeHue

6.3 METAJUIOB U CIUIaBOB (CTallb, YyTyH, MIOPATIOMUHHNA, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX coeauHeHud. [loHsATHE O KOpPpO3UMM METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3HH

6.4 [TpupoaHble MCTOYHUKH YTIEBOAOPOAOB (Yroilb, MPUPOIHBIA Ta3, HE(DTH),
MIPOJIYKTHI MX nepepaboTku (OEH3MH), X POJIb B OBITY M MPOMBIIIJIEHHOCTH
[TepBoHaYaIbHBIC TIOHATHS 00 OPTaHMYECKHMX BEIECTBAX KAK O COCIMHEHHSIX

6.5 yriepoaa (MeTaH, 3TaH, STWJIEH, aleTWIEH, ITaHOJ], TJMIEPUH, YKCyCHas
kuciora). [loHsTHE O OMOJOTMYECKH BaKHBIX BEIECTBAX: JKUPAxX, OenKax,
YTJIEBOJIaX — M UX POJIH B JKU3HU YeJIOBEKa

7 Pacuérsr:

7.1 o popmysamM XUMHUYECKUX COeIMHEHUN

7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XMMHUYECKHUM YPAaBHEHUAM




