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HOACHUTEJBHASA 3AIINCKA
Ha 6a3e mentpa oOpa3oBaHUs €CTECTBEHHO-HAYYHOW W TEXHOJIOTHYECKOM
HarpaBiaeHHoCcTH «Todka pocTay obecrmeunBaeTcsl peann3aius 00pa3oBaTeIbHBIX
MIPpOTpaMM  €CTECTBEHHOHAYYHOM M  TEXHOJOTMYECKOM  HalpaBJIECHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBHM C TPEOOBAHMSIMHU 3aKOHOAATENIbCTBA B cdepe
oOpa3oBaHMUs.

[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO o00Immero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl pabdodeil MnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPEMOaBaHusl yIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparun.

[Iporpamma 1o XuMuM Na€T MPEJCTaBICHUE O MLENsAX, OOIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEAMETHOE coJiepKaHue,
npeaycMaTpUBaET paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
paznenaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh W3YYEHHS] XHUMHUU C YY4ETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAeNisieT BO3MOXKHOCTU MpeaMera st
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHMS, a TaKkKe TPEOOBAaHUM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3YUYEHUs MPEeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOW JEATENbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWE XWMHH CIY)KUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIEHUSIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydenue xumuu:

*CIIOCOOCTBYET  peali3alldd  BO3MOXKHOCTEH IS  caMOpa3BUTUS U
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATILHON I'PAaMOTHOCTH;

*BHOCHUT BKJIaJ B (DOPMUPOBAHUE MBINLICHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEILCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM JIESITENLHOCTH;



*3HAKOMHUT CO CHEHM(PHUKON HAyYHOTO MBILUICHHS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JUHCTBO NPHUPOIBI U YEIIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O00YYaIOIINXCS;

*Cc1I0COOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOIO OTHOILIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOyYE€HUH XHUMHUU OOECHEUMBAIOTCS CHEeIU(PUKON
COJEpKaHUsl  y4yeOHOro  IMpenMeTra, KOTOPbIM  SBISETCS  IE€Iaroru4ecKH
alaliTUPOBAHHBIM OTpa)KeHUEM 0a30BOM HayKH XMMHUH Ha ONPEAEIIEHHOM 3Tare e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IOHATHI
OpraHU4eCKON XUMHH.

CrpykTypa coaepkaHus MpOrpaMMbl IO XUMHHU C(POPMUPOBAHA HAa OCHOBE
CUCTEMHOro mojaxoaa k e€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUI O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHYECKUX INPEICTaBICHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBS3U;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBoOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSL K JpPYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS U BO3MOXKHOCTEW NMPAKTUYECKOIO NMPUMEHEHUS U MOJYyYEHHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XUMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpA B JIOTHKE
€€ CHCTEMHOW MpHUPOJbl, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO U
METO/JaM NO3HaHUs B Hayke. M3yueHue XMMHUH NPOUCXOOUT C IMPHUBICYEHUEM
3HAHUM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX aloluid Mupy,
«buonorus. 57 kiacce» U «Pu3nKa. 7 KIacc.

[Ipy wu3yyeHUH XUMHUM MOPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHYECKOM HAayKHd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBL.



3amaya y4eOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX OO0OOIIEHHI MHPOBO33PEHUYECKOr0 XapakTepa, sA3blKa HAYKH, B
OpUOOIIEHUM K HAy4YHBIM METOJaM I[IO3HAHUS IIPU M3YyYEHUU BEUIECTB MU
XMMHUYECKUX peaklUuid, B ((OPMUPOBAHUM U PA3BUTUU IO3HABATEIIbHBIX YMEHUM U
UX TPUMEHEHUHU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YpOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs Ba)KHOE
3HaYeHHUE NMPUOOPENU TAKUE LI, KaK:

— (GOpMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY IPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHM KU3HU;

— HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOe IMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATENHHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIller0o MHUpa, UCIOJIb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAllUM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIHUTAHUID HAa OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIs W HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE 0 MeToax MoO3HaHMS B XUMHH. UMCThIE BElleCTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCTIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO0 3 eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOJbl. Boma Kak pacTtBoputesib. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla JPYTMM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHne
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOMOB, Kalaus, KaIbLU H HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKHA U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiuys XuMA4eCKUX peakivii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 CcKOpOCTH XUMHUYECKOW peakumu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YypaBHeHUs peakiui. CBoIlCTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHWYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMUA KHCIOT, WLIEI0YEH M COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUTOTPOITHbIE MOAU(DUKAIINN KHCIOPOa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHUCJIOT W chenuduyeckne). XUMHUYECKHE PEakIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Ccepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJydeHue, (pU3nYecKue U XUMHUYECKUe
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHHE BO3AyXa, HOuBbl U BonoémoB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 31nemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
¢u3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKue U XMMHUUYECKHE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTHUJICH, 3TaHOJI, TJIMLIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKMpax, OeKax, yriieBojax — 1 ux
poJiM B JKM3HM YeJOBEKa. MaTepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemaust (IV) u kpemuueBoi kucinore. CHIMKAThl, UX UCIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHME C 0Opa3lamMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOU KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeaKIuy Ha Cybdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), 0Opa3iaMu a30THBIX U POCHOPHBIX yIOOpPEHUM, MOIydEHHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHUE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTauoB. OU3nyYeckue U XMMUYECKHUe CBOMCTBAa MeTaiioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B llepuogmyeckon cucreme XMMHYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmue coequHEHUs KalblUs (OKCHI, TUIAPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIOJB30BAHUE BHUACOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «Baxkneimue
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolehd cpeapl (MpelesibHasl JOoMyCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed NMpU HU3YYeHHUH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIM (DaKkT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, SJICKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIAEMbI€, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE Y4YeOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYarOITUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEIOBATENbCKOM, TBOPYECKOM W JAPYTHX  BHUAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIIECCE OTOM y4eOHOM NeATeNbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH W YPOBHSA OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYIJOBOU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHOW po(eCcCUOHATIBHON I€ATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAKOUIUX 30POBBIO U )KU3HHU JIHOJEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell UX pEelIeHUs: MOCPEACTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3allpoChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIM) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUS, YMEHHUS U CHOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCu(pUKaIUsi peaKkluid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAs W HEMOJISIpHAs KOBAJCHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BATh XHMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIACCy COEIMHEHMM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymnma)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sapa, 00IIee YUCIO IEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TNPEBpPALCHUA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlUH MBICTUTEIBHON EATCTLHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJICIUPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUIO W COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(ytakmyc, dheHondraient, METUIOPAHXK U IPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAsT IUCCOLMALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJuIMuecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUU 1o (dopmyiiaM, BUA XUMHUYECKOM
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuonmueckoro 3akona JI. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manbie u OOJbIIME NEPUOAbl, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIMH, TOATBEP)KIAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEpaIllMi MBICIUTEIIBHON JEATeTbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, DKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

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

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
N KosauyecTBo yacoB Jara Hcnoab3oBanue
i Tema ypoxka Beero ;(;);:pr(:ﬂbﬂble Mpakriveckue paGorss | M3ydeHns ((:21(:)[:{);([1a0:321;4;>11empa

1 [Ipenmer xumuun. Ponp XuMuu B KU3HU 1
yenoBeka. Tena u BemiecTna

2 [TonsiTre 0 MeToAax MO3HAHUS B XUMUU 1

JlabopatopHblii ITATHB,
[Ipaktuyeckas padora Ne 1 «IIpaBuna HarpeBaTesbHbIN Ipudop,

3 paboThI B 1abOpaTOPUU U IPUEMBI 1 CIIUYKH, TPOOUPKH,
oOpareHus ¢ 1a00paTopHbIM XUMHUYECKUN CTaKkaH, KoJioa,
000pyI0BaHUEM dbapdopoBast yamika, BOpOHKA,

npubop It cOOpa ra3oB.
JIaGopaTopHBIil ONBIT
«Onpenenenue
4 UYucTeie BemecTBa 1 cMecH. CrniocoOsr 1 BOJIOTIPOBOHOI H Jatunx SIEKTPONPOBOAHOCTH,
paszeneHus cmecei . 1M (pOBOK MUKPOCKOIT
TMCTUILTUPOBAHHOM
BOJIBI»
Kommnsrorep, npoekrtop,
Mpe3eHTaIHs], HHCTPYKIINH,
TECTOBBIE 3aJ[aHU, CTaKaH,
[Ipaktrueckas padota Ne 2 BOpPOHKA, CTaKaH C BOJAOM,

5 «Pa3nenenue cmeceii (Ha npumepe 1 HOKHMIIBI, Oymara

OUYHCTKU MOBApEHHOU COJIN)» ¢uIbTpOBaANbHASA, CHUPTOBKA,
CIIMYKH, JIepKaTeb,
npenMeTHoe crekio. CMech
COJIM C TIECKOM.

6 ATOMBI U MOJIEKYJIBI 1

7 XUMHUECKUE 3JIEMEHTHI. 3HAKU 1
(CUMBOJIBI) XHMHUYECKUX DJIEMEHTOB

JIeMOHCTAIHOKHEIT [TpuGop 11t OMBITOB €

8 [IpocTble U clioKHBIE BEIIeCTBA 1 HKCHEPUMEHT

«PaznoxxeHue BOAbI

SJICKTPUICCKUM TOKOM




OJICKTPUYCCKUM TOKOM

9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE
3aK0OH OCTOSIHCTBA COCTaBA BEILIECTB.
10 Xumuueckas hopmyia. BaaeHTHOCT
ATOMOB XUMHUYECKHUX JIEMEHTOB
11 OTtHocuTeNbHAs aTOMHAs Macca.
OTtHocuTenbHAs MOJIEKYJISIpHAs Macca
12 MaccoBast 1011 XUMHYECKOT0
3JIEMEHTa B COCIMHEHUU
13 KonnuectBo BemecrBa. Mob.
MounsipHast Mmacca
JleMOHCTpallMOHHBIH
SKCIIEPUMEHT
14 Ou3nYecKue 1 XUMUUECKHE SIBIICHUS. «Boigenenue u JlaTuuk Temrieparypbl
XuMHudecKasi peaxius TMIOTJIOICHHE TeTlIa — TJIATUHOBBIN
MPU3HAKU XUMHUYECKON
peaKIm
15 [Ipusnaku u YCIOBHs MPOTEKAHNS
XUMHYECKHUX PEeaKIIHii
JleMOHCTpaliMOHHBIN
3aKOH COXpaHEHUs1 MacChl BEUIECTB. SKCIEPUMEHT «3aKOH
16 Becsl a51ekTpoHHBIE
XUMHYECKUE YPAaBHEHHS COXpaHEHHUS MacChl
BEILIECTB)
Brluncnenust koaudyecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHX
peaxkuui
Knaccudukanus XuMHUeCKUX peakini
18 (coequHEHMSI, pa3IOKEHUS,
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHmukiIoneauct. O0o0IEeHne
cucTeMaTu3aius 3HaHU
20 KonTtponbHast padora Nel o teme
«BermecTBa 1 XUMHUYECKHE PEAKITAN)
21 Bo3ayx — cmech razos. Cocras JleMOHCTpallMOHHbBIN [Tpubop st onpeneneHus




Bo3ayxa. Kucinopong — sneMeHT u
npocToe Beuiectso. O30H

HKCIEPUMEHT
«Onpenenenue cocraBa
BO3/yXa»

CoCTaBa BO3ayxa

dusnyeckue U XUMHYECKHE CBOWCTBA

22 KHCJIOPO/Jia (peaKIuu OKUCIICHHUS,
ropenue). [Torstue 06 okcumax
CriocoObI mostydeHus KHCIOpOa B
23 1a00paTOPUU U TPOMBIIICHHOCTH.
[IpumeHeHue kucnopoaa
JleMOHCTpaliMOHHbII
JKCIIEPUMEHT
«Bpraenenue u
. . TIOTJIOLIEHHE Teria —
TennoBoii 3 PeKT XMMUIECKOI H .
MPU3HAKA XUMAYECKON
o4 PEaKIyu, IOHSATHE O CAKIIHID JaTtunk Temmeparypsl
TEPMOXUMHYECKOM ypaBHEHUH, 9K30- U p R TJTATUHOBBIH
JlaGopaTopHBIi OMBIT
SHJIOTEPMHUYECKUX PEAKIUIX
«3yueHune 3aBUCUMOCTH
pacTBOPUMOCTH
BEIIECTBA OT
TEMIIEpaTypbI»
Tonnuso (HedTh, yroiab U METaH).
25 3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro
Pe0TBPALICHHS
[[ITatuB 1abopaToOpHBIii C
JIATKOM WU
MPpOoOUPKOIEPIKATETB;
CIIMPTOBKA; J1BA XUMHUYECKUX
CTaKaHa; CTeKJITHHAS
[IpakTuueckas padora Ne 3 o teme
IUTACTHHKA; TPOOHpKa; MpoOKa
26 «Ilomydenne u coOupaHre KUCIopoa, 1 . .
o C ra300TBOJHON TPYOKOI;
U3y4YEHHE €r0 CBOMCTBY»
JIOKKA JUTSI COKUTAHUS
BEIIECTB; CIIMYKH; JIYINHKA;
Bara. [lepmanranar kamus
(tBepmprit) KMnOy; yroms C;
u3BectkoBas Boja - Ca(OH)..
27 Bonopon — anemeHT u npocroe




BemecTBo. Haxoxxaenue B mpupoie

dusnyeckue U XUMUYECKHE CBOMCTBA

28
Boziopoja. [Ipumenenue Bogopoaa
29 [ToHsITHE O KUCITIOTAX M COJIAX
30 CrniocoOblI nostydeHus BOAOPOia B
naboparopuun
TatuB 11 npoOUpPOK,
[TpakTrueckas padora Ne 4 o Teme npoOupka, nmpodupka ¢
31 «[Tonydyenne u coOupanue BOAOPOA, 1 ra300TBOIHON TPYOKOH,
U3YYEHHUE €r0 CBOWCTBY» CHUPTOBKA, CIIMYKH, IUHK,
pacTBOp COJSHOW KUCIIOTBI.
32 MomnsipHblii 005EM Ta30B. 3aKOH
ABoranpo
Brruncienus o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a 1o ero U3BECTHOMY
KOJIMUECTBY BEIECTBA WK 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 YpaBHEHUIO PEaKIIMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUH Ta30B
35 DuU3NYECKUE U XUMUYECKUE CBOMCTBA
BOJIBI
36 CoctaB ocHoBanwuii. [Tonstue 06
WHNKATOpaX
Bona xak pactBopurens. HacsimeHHbie JlaGopaTopHBbIil ONBIT
. JlaTuuk TeMieparypbl
37 Y HEHACHIIIIEHHbBIE PACTBOPHI. «[lepechiieHHBIN 9
TTATHHOBBIH
MaccoBas 10151 BEIIECTBA B PaCTBOPE pacTBop»
TexHUYEeCKne BECHI C
pa3HOBECAMH, XUMHUYECKHIA
«Omnpenenenue CTaKaH, MEpHBIN UJIMH
[IpakTuueckas padora Ne 5 o reme N » MCD H o
KOHIIEHTPAIIUX BEIIECTB TIO’KEYKA JITISl CHITYUnX
«ITpuroroBieHue pacTBOPOB ¢
38 KOJIOPUMETPUIECKUM TIO BEIIECTB, CTEKIISTHHAS

OnpeAcNIEHHON MacCOBOU J10IEN
PpacTBOPEHHOTO BEWIECTBA»

KaJIMOpPOBOYHOMY
rpaduxy»

MAJI0YKA, CKISHKA MO
MPUTOTOBJIEHHBINA PACTBOP.
JlaTunk onTuyecKou
IJTIOTHOCTH




Kontponbnas pabora No2 mo teme

39
«Kucnopoa. Bonopoxn. Boga»

40 Oxcupl: cocTaB, KiaccupuKarms,

HOMEHKJIaTypa
[TonydyeHue 1 XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

42 OcHoBaHusI: cOCTaB, Kiaccuduxams,

HOMEHKJIaTypa
JlaGopaTopHBIH OMBIT
«Peakmus
HelTpanuzanum». Jatuuk pH, no3arop o0bema
. €MOHCTPAI[IOHHBIN KHJIKOCTH, OIOpeTKa, JaTYHK
[Tomyyenne u XUMHUECKUE CBOICTBA A pall A > OfOP > AaTH
43 OCHOBAMI 9KCHEPUMEHT TeMIIepaTyphbl IJIaTUHOBBIH,
«OcHoBanwus. TeroBoi JATYUK JABIICHUS, MAarHUTHAS
addexT peakuun MelanKa
THIIPOKCHIA HATPHS C
YTJIEKUCIIBIM Fa30M»
44 Kucnortsl: cocras, kiaccuduxanus,
HOMEHKJIaTypa
N [IpakTuueckas padbora
[TomyueHne n XuMHUECKUE CBOMCTBA

45 «Onpenenenune pH Hatunk pH

KHCJIOT
pPacTBOPOB KUCIIOT»
Counu (cpenHue): HOMEHKIATYpa,
46 CIOCOOBI OJTYUYEHUS, XUMUYECKHE
CBOMCTBA
Oxcun menu(ll), pactop
CEPHON KUCJIOTBI, paCTBOP
[IpakTuyeckas padora Ne 6. Pemenue THJIPOKCHUIAa HATPHS,

47 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME 1 ¢benondranens, pacTBop
«OCHOBHBIE KJIAaCChl HEOPTaHUYECKHX COJISTHOHM KHCIIOTBI, PAaCTBOP
COCIMHEHU» cynbdara meau (1),

CIIMPTOBKA, IPOOUPKH,
POOUPKOJEPIKATEND.
48 I'eneTnyeckas CBsI3bp MEXKIY KIacCaMU

HCOPTaHNYCCKUX COeIUHEHUI




49 O00011eHre U cUCTEMaTU3aLNS 3HAHUI 1
Kontponbhas padota Ne3 o teme

50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 1
coequHEHHUI"
[TepBbIe MOMBITKY KIIACCHPUKAITUU

51 XHMUYECKHX 2JIEMEHTOB. IToHsITHE O 1
IPYIIax CXOJHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U

52 [Tepuonnueckas cucTeMa XMMHUYECKUX 1
sanemenToB /I. 1. Menaeneera

53 [Tepuoapl, Tpynmbl, MOATPYIIIBI 1

54 Crtpoenue atomoB. COCTaB aTOMHBIX 1
saep. M3oTomnsl
CtpoeHue JIeKTPOHHBIX 000JI09eK

55 aTOMOB 3JieMeHTOB [lepuonnyeckoit 1
cuctemsl /. 1. MeHnaeneeBa
XapakTeprucTUKa XUMHYECKOTO

56 9JIEMEHTA 110 €TI0 IOJI0KCHHIO B 1
ITepuonuueckoit cucreme /1. U.
MeHnpeneeBa
3nauenue [lepuoanueckoro 3akoHa s

57 pa3BuTHs HayKu U npaktuku. J. 1. 1
MeneneeB — y4€HbIN, IEAATOT U
rpaKIaHUH

58 DIEeKTPOOTPULIATETLHOCTH aTOMOB 1
XHUMUYECKHUX DJIEMEHTOB

59 HNonnasg xumudeckas CBI3b 1

60 KoBanenTHast moisipHasi XuMHUYECKast 1
CBSI3b

61 KoBanenTHast HeMosIpHAs XUMUYECKast 1
CBSI3b

62 CreneHb OKUCIECHUS 1

63 OKHCITUTEIEHO-BOCCTAHOBUTEIBHEIE 1
peakiuu

64 OKHCIUTEIN U BOCCTAaHOBUTEIIN 1




Kontponbnas padota Ne4 o teme

65 «CrtpoeHne aroMa. XMMHUYECKasi CBSI3b» .

66 PesepBHbIii ypoOK. OGO6£[IGHH€ u 1
cHCTeMaTH3alus 3HaHUH

67 PesepBHbIii ypoOK. OGO6£[IGHH€ u 1
cHCTeMaTH3alus 3HaHUH

68 PesepBHbIii ypok. O6o6£ueHI/Ie u 1
CHCTeMaTH3alus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




HHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KosauyecTBo yacoB HUcnouab3oBanue
Nen/m = Tema ypoka Beero Kontpoabneie  IlpakTuueckue i[:;? J— odopynoBanusi LlenTpa
padoThI padoThI «Touka pocra»
Ilepnonnueckuit 3akoH. Ilepuonnueckas
1 cHUCTeMa XUMMHUYeCKuX anemMeHToB [1. . 1
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1
MEePHOJIOB
3 Knaccugukanus 1 HoMeHKIaTypa 1
HEOPraHMYECKUX BEIIECTB
4 Bupl XUMHUYECKON CBS3U U TUIIBI 1
KPUCTAITMYECKHUX PEIIETOK
KonTponbnas paborta Nel mo teme
) «IloBTOpEHUE U yriyOaeHue 3HaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanus XuMHUUECKUX peakiui mo 1
Pa3IMYHBIM TIPU3HAKAM
ITonsiTHE O CKOPOCTH XUMHYECKOU
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
TeTEPOTEHHBIX PEAKIIHIX
[IpoGupxu, cniupToBKa,
JleMOHCTpaIlMOHHBIN JlepKaTenb, ITATUB IJI
OIIBIT: «BiusiHue poOUPOK, ITUHK, MarHUi,
[ToHsiTHE O XUMHUECKOM PAaBHOBECHH. .
pa3IUYHBIX (DAKTOPOB JKeJe30: TPaHyJIbl U
8 PaxTopel, BIJITIONAC Fd CKOPOCTD 1 Ha CKOPOCTb TOPOIIOK, PACTBOPHI CEPHOM
XUMUYECKON PEaKIUU U MOJIOKEHUE . e 1. .
XHMHYCCKOTO PABHOBCCHS! XUMHUYECKOU (1:5, 1:10) u consiHOM
peaKImn. KHUCJIOTHI, TIEPOKCHU/T
BOZIOPO/1a, OKCUJT MapraHiia
(1V), oxcun meau (11).
OKHCIHUTENbHO-BOCCTAHOBUTEIbHBIE JlaboparopHsbrit
9 1 Hatuuk pH

peakiuu

onbeIT «M3MeHeHne




pH B xo1e

OKHUCJIUTETHHO-
BOCCTaHOBUTEJIbHBI
X peakLun»
JleMOHCTpallMOHHBI
i onbIT «TemnoBoit [TpoOupkwu, pacTBOPHI
s dekr CEPHOI KUCIIOTBI, XJIOpUAA
pacTBOpPEHUS HaTpus, cyiabdaTa HaTpus,
BEIIICCTB B BOJIEY. COJISTHOM KHUCIIOTBI, HUTpaTa
Teopust >neKTPOTUTHUECKOM [TpakTrueckast cepebpa, xsopuza Oapus,
10 nauccoraii. CUIIbHBIC M cl1a0ble pabota WHIUKATOPBI, CyJbpara
3JIEKTPOJIUTHI «INEKTPOIUTHI U meau (1), rugpokcuna
HEDJICKTPOJIUTHI. HaTpus. JlaTunk
JlaboparopHubrit TEMIEPaTyphl INIATHHOBBIH,
onbIT «CHITbHBIC U TaTYUK
cnalbie AIEKTPONPOBOTHOCTH
AIIEKTPOJIATHD)
11 Honnble ypaBHEHHsI peakui
. JlabopartopHubrit
XUMHUYECKUE CBOWCTBA KUCIIOT U
N N onbIT «Bnusinne Jatuuk
12 OCHOBaHUH B CBETE MPEACTABICHUI 00
. pacTBOpHUTENs Ha AMEKTPONPOBOAHOCTH
AIIEKTPOIUTUYECKON JTUCCOITUAIIUN
JTUCCOITAAITHIO
[IpakTnueckas
pabota
XUMHUYECKUE CBOMCTBA COJIEN B CBETE «Omnpenenenue Tarunk
13 MPEJICTaBICHUIA 00 IIEKTPOIUTUYECKOM KOHIIEHTPAIIUU COITU
AIEKTPONIPOBOTHOCTH
JTUCCOITAAITIT 1o
ANIEKTPOIPOBOTHOCT
U pacTBOPa»
14 [TonsTHE O THIPONIH3E CONEN
15 O0001eHne 1 cucTeMaTU3aINs 3HAHUI
Wucr MOHHBIE KapThI;
[TpakTudeckas pabota Ne 1 «Pemenue pyrH PTBE
LITaTUBBI C MPOOHpPKaMH,
IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
16 1 XHUMUYECKHE CTaKaHBbI,

«CBOMCTBA KHCIIOT, OCHOBAHUH M COJICH
Kak 3JIEKTPOJIUTOBY

pacTBOPBI: COISTHOM
KHUCTIOTHI, KapOOHAaTa HATpHs,




KonTtponsHas padora Ne2 o reme

xjopuaa 0apusi, XJopuaa
kanusi, cyabdar meau (11).

17 «INEKTPOIUTHYECKAS] TUCCOLIAALIHSL.
XVWMUYECKUE PEAKIIMH B PACTBOPAX)
JleMOHCTpaIMOHHBI
OBIIas XAPAKTEPHCTHKA TATOTCHOE. i onsIT «3yyenue Anmapar 1yist IpoBeIeHUs
18 . (hU3UYECKUX U XUMHUYECKHUX TTPOIIECCOB
XUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa
XAMHUYECKUX (AITXP)
CBOMCTB XJIOpa»
XiopoBogopoa. CoJisiHast KHCIIOTa,
19 XUMUYECKHUE CBOWMCTBA, MOJTyYEHUE,
MIPUMEHCHHUE
JlaGopaTopHBIH IITATHB C
JIaIIKOM, CIMPTOBKA, CIIMYKH,
pOOUPKH, TA300TBOTHAS
[IpakTudeckas padora Ne 2 o Teme TpyOKa, Bata. NaCl (kpucr.),
20 «ITonydyeHnue CONTHON KUCTOTHI, U3YUCHUE 1 H2SO4 (kowi.), AgNO3 (p-
e€ CBOWCTBY» p), Mg, NaCl (p-p),
CaCl: (p-p), CuO (TB.),
CuSOu(p-p), NaOH (p-p),
CaCOs(TB.), Boa, JaKMYyC.
Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX
21 peaKIuid, eclii OJIMH U3 PEarcHTOB JaH B
H30BITKE
29 OO6mmas xapakTepucTrka 31emMeHToB VIA-
TPYIIIIBI
AnnoTponHbie MOIU(UKAIINY CEPHI.
23 HaxoxeHne cepbl i €€ CoOeTUHEHUI B
npupoe. XMMHUYECKHE CBOICTBA cephbl
JleMOHCTpalMOHHBI
4 OLLIT Amnmapar s MpOBe/eHUs
XUMHYECKHUX PEAKITHMA
o4 CepoBoaopoj, cTpoeHue, Gpu3ndecKue u «[Tonyyenue (AITXP), npubop /vt

XAUMHUYECKUE CBOWCTBA

CEpoBOIOpOA U
M3y4YEHUE €ro
CBOWCTBY.

MOJIy4€HUs Ta30B WU
anmnapat Kunma




JlaGopaTopHubIii
onbIT «CHUHTE3
CEpOBOIOPOA.
KauecTBeHHbIE
peaxkiuu Ha
CEpOBOJIOPOJ U
CyJIbGUIBD

Oxcunpl cepol. CepHas KUCIIOTA,

JleMOHCTpalOHHBI
i onbIT «3yuenue
CBOMCTB

Anmapart a1 mpoBeCHUS

25 duznYecCKre 1 XUMUIECKIE CBOMCTRA, XUMUYECKUX PeaKui
CEpHUCTOTO rasa u
MIPUMEHCHHUE . (AITXP)
CEPHHUCTOM
KHCIIOTBI»
XUMUYECKUE peaKIIuy, JIexKalllue B OCHOBE
HPOMBIIIICHHOTO CIIOC00a MOTyYCHHUS
26 CEPHOM KUCIOTHI. XUMHUYECKOE
3arpsI3HEHUE OKPYXKAIOLIEH CPEebl
COETUHEHUSIMU CEPBI
97 Boruncnenue MaccoBoil 10511 BBIXOAA
MIPOYKTA PEAKIIUU
OO0m1as xapakTepucTuKa 3J1eMeHTOB VA-
28 rpynnsl. A30T, pacnpocTpaHEeHHE B
npupojie, GU3NIECKUE U XUMUICCKHEC
CBOMCTBA
JlaGopaTopHblii
AMMHak, ero pu3nYecKue 1 XUMHUYECKUE JaTtumx
29 . onbIT «OCHOBHBIC
CBOIICTBa, MOJIy4€HUE U TIPUMEHEHHUE . IJEKTPOIPOBOIHOCTH
CBOIICTBa aMMHaKa»
[ItaTuB 1abOpaTOPHBIN,
CIUPTOBKA, IPOOKa C
ra300TBOJAHON TPYOKOH,
[TpaxTuueckas padota Ne 3 o Teme mmaTenb, ¢papdoponas
30 «[Tony4yeHrne aMMuaka, U3y4eHHue ero 1 CTYIIKa C IECTHKOM,

CBOUCTB»

KPHUCTAJUIU3aTOpP C BOJOM,
JyYMHKA, BATHBIN TaMIIOH,
MPOOUPKH, TAKMYyCOBast
OyMa’kKa, XJIOPHJl aMMOHHS,




cynbdaTr aMMOHMS,
TUIPOKCHUI Kaibius, 1%
pacTBOp aMMHaKa, pacTBOPHI
COJISIHOM U CEpHOM KUCIIOT,
TUAPOKCH/Ia HATPHSI.

A3OTHas KHCIOTa, e€ Ppusnueckue u

JleMOHCTpaIMOHHBI
€ OTIBITHI:
«ITonyyenue
okcuaa azora (1V) u
H3y4YEeHHUE ero
CBOICTBY,
«Okucnenue

TepMOpe3UCTOPHBIN TaTUYUK
TeMIlepaTypsl, 1atyuk pH,
JTATYUK
AJEKTPOIPOBOJIHOCTH,

31 . okcuza azota (1) o
XUMHYECKHE CBONCTBA anmapar JJis IpOBeICHUS
okcuga azora (1V)», .
. XUMHUYECKHUX PEAKITHIA
«B3aumopercTBue
(AITXP), marauTHas
okcupa azota (1V) ¢
. MeIanka
BOJION 1
KHCIIOPOJIOM,
MOJIy4YeHUE a30THOMN
KHCIIOTBI»
[IpakTnueckas
Mcnonb30BaHue HUTPATOB U COJIEH pabota
aMMOHUS B KQU€CTBE MUHEPAITBbHBIX «OmnpeneneHue
32 . JlaTuuk HUTPAT-UOHOB
ynoOpeHunit. XuMu4eckoe 3arpsa3HeHne HUTpPAT-UOHOB B
OKpY’KaloMIeH Cpeibl COeTMHEHUSIMU a30Ta MTUTATEITHHOM
pacTBope»
®ochop. Oxeun docdopa (V) u
33 docdopHas kuciora, pusndeckue u
XMMHUYECKHE CBOWCTBA, MOJTyYCHHE
Hcnonb3oBanue gochaToB B KauecTBe
34 MUHEPATBHBIX YA0OpeHUil. 3arpsi3HeHue
npUPOIHOI cpenbl hocharamu
35 VYraepon, pacpocTpaHeHUe B IPUPO/IE,
du3nvecKrue U XUMHYECKHE CBOWCTBA
36 Oxkcuapl yraepoaa, ux Gpu3ndeckne u JleMOHCTpaIMOHHBI [[ITatuB 1a00paTOPHBIA,

XHUMUYECKHE CBOMCTBA. DKOJOTHYSCKHE

i onsIT: [Tonyuenue

npoOKa ¢ ra300TBOIHON




HpO6J’ICMBI, CBs3aHHBIC C OKCHIOM

yriepona (1V)

OKCHJIa yTrieposa
(IV) u u3yuenue ero
CBOMCTB.

TPyOKOM, XUMHUYECKUM
CTaKaH, MpoOUPKH, JIAKMYC,
PacTBOPHI COJITHOM KHUCIIOTHI,
XJIOpHUa HaTpus, KapOoHaTa
HaTpus, Cyab(ara HATPHS,
xjopua 6apusi, HUTpaTa
cepebpa, mMpamop,
M3BECTKOBAsI BOJIA.

37 VYroabpHas KucioTa u €€ coiau
Kap6onat xanbiusi, pacTBOpbI
COJITHOM KMCJIOTBI, CEPHOU KU
CJIOTHI, KapOoHaTa
HaTpus, nuruapodocdara kain
ust (WM HATPpHs); IPHOOp ISt
MOJTyYCHUS
[TpakTiueckast pabota Ne 4 o Teme ra3oB, MPOOUPKA, ITATHUB
38 "TTorydeHune yriIeKuCIIoro rasa. 1 nabopaTopHBIH (MU
KauectBennast peakuus Ha KapOoHAT-HOH" 32KUM IPOOUPOYHBI), CTaKaH
C BOJIOM, pacTBOpP T'MJIPOKCHIA
KaJbIus, IYYNHKA; TPU
OpOOMPKH C TBEPABIMHU
BEIIECTBAMM: XJIOPUIOM
HaTpus, CyabhaToM
HaTpUs, KapOOHATOM HATPHUSL.
[TepBoHayanbHBIE TOHATHUS 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O
COEJMHEHUSIX yriiepoaa
40 Kpemuuii u ero coenHeHus
PacTtBopsI consiHOM
[Tpaxtuueckas padota Ne 5. Pemenne KHUCJIOTBI, TUIPOKCHIA
a1 HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEMeE 1 HaTpus, KapOoHaTa HATPHS,
«BaxxHeiinme HeMeTauTbl U UX XJIOpU/Ia aMMOHHSI, HUTpaTa
COEIMHEHUS cepebpa, XJIOpuaa KaJbIHs,
LITaTUB C IPOOHpPKAMHU
42 KonTponbnas padota Ne3 o teme

«BaxHeln1e HeMeTaliIbl U UX




COCOAUHECHUA»

OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJUI0B. MeTajunueckas

43 1
CBSI3b U METaJUTMUECKask KPUCTAIITMIECKas
pemérka. PU3nYecKre CBOMCTBA METAIIIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.
44 DNEKTPOXUMHUYECKUH Pl HAIIPSHKEHUN 1
METaJJIOB
OO6mue cnocoObI MOTYYEHUST METAJLIOB.
45 CmnaBel. BerancneHus mo ypaBHEHUSM 1
XUMUYECKHUX PEaKIUi, €CIIH OJUH U3
peareHTOB COJIEPKUT MPUMECH
46 [TonsaTue o KOppo3un METAIIIOB 1
47 [IlenouHble METATIIBI 1
48 Oxcubl ¥ TUIPOKCHIBI HATPUS U Kallus 1
49 [[lenoyHno3eMeNbHBIC METAJIIbI — KAIBIIUN 1
Y MarHuu
JlaGopaTopHbIii
Jatuuk
OTIBIT
. 3JIEKTPONPOBOJHOCTH,
. «B3aumopercTBue
50 Baxueiimue coeTMHEHUS KATbITUS 1 " MarHUTHAas MEIIaka,
M3BECTKOBOM BOJIBI
npubop I MOTydeHUs
C YIIIEKUCITBIM
ra3zoB unu annapat Kumma
ra3om»
51 O06o011eHre U crucTeMaTu3alus 3HaHu| 1
52 KécTkocTh BOIBI U CLIOCOOBI €€ 1
YCTpaHEHUSI
[HtaTuB ¢ npoOupkamuy,
JepKaTelb Ui POOUPOK,
CIIUPTOBKA, CITUYKH,
[IpakTudeckas pabora Ne 6 mo Teme CTEKJISTHHAs TpyOKa,
53 " KECTKOCTE BOALI 1 METOEI €6 1 1 CaHHWTapHas CKIISTHKA;

ycTpaHEeHUs"

PO3PaYHBIN PACTBOP MbLIA
(Ca17H3sCOONa),
JTUCTULTMPOBAHHAS BOJIA,
pactBopsl Ca(HCO3)2,




Na,COs3 (cona),
CaS042H,0 (rurc),
Ca(OH): (u3BecTrOBas
BOJIA).

54 ATroMUHHUN 1
55 AmMdoTepHbIe CBOMCTBA OKCHIA U 1
TUAPOKCUIA
56 XKeneszo 1
JlaGopaTopHbIii
57 Oxkcupl, THAPOKCUIBI U cosn kene3a (1) u 1 onbIT «OKHUCIIEHNE JlaTauk aBenus
xenesa (1) JKele3a BO BJIaKHOM
BO3TyXe»
58 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
[lItatuB njst IpoOUPOK,
POOUPKHU, KEJE30,
PacTBOPBI A30THOM KHUCIIOTHI,
[TpakTiueckast pabota Ne 7. Pemienue CEPHOM KHCIIOTBI, COTAHOU
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1 KHCJIOTEI, THAPOKCHAA
«BaxkHelmme MeTallIbl U UX COSAUHCHHMS HaTpHi, XJIOpKa Kamd,
KapOoHaTa Kaius, XJopuaa
meau (1), xnopuna xeneza
(1) cynsdara HEKETS
(1), HuTpara cepebpa.
Boruncnenus mo ypaBHEHUSIM XUMHUECKUX
peaKIuid, eclii OJIMH U3 PEarcHTOB JaH B
60 U30BITKE WU COAEPIKUT MPUMECH. 1
Brranciaenus MaccoBOM JOIH BEIXOJ1a
MPOJYKTA PEaKIuu
61 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 1
62 KonTtponsHas padora Ne4 o reme 1
«Baxknaennmre MeTaIbl 1 X COSIMHEHMS
63 BemectBa 1 MmaTepuanbl B IOBCEIHEBHOM 1
JKU3HU YeJI0BeKa
64 XYWMHYECKOE 3arpsi3HEHUE OKPYKaoIen 1

cpebl




Pons xuMuu B PEIICHNH 3KOJOTHUYCCKUX

65 1
npobiem
66 PesepBHbIil ypoK. O606£ueHHe u 1
cHCTeMaTH3alus 3HaHUH
67 PesepBHBIil ypOK. 0606111eHHe " 1
cHCTeMaTH3alus 3HaHUH
68 Pe3epBHBI ypOK. O606£Il€HI/I€ u 1
CHCTeMaTH3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
HNPOLOECCA

OIIMCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3BI IEHTPA «TOUKA
POCTA», UCHIOJIb3YEMOT' O JIJIS1 PEAJIM3ALIMU OBPA3OBATEJBHOM
INPOI'PAMMBI B PAMKAX ITPEITIOJABAHUSA XUMHNHAN
MarepuanbHo-TexHHUUecKas 6a3a 1eHTpa « Touka pocTay BKIIOYAET B c€0sl COBPEMEHHBIE U
KJ1accuyeckue npuoopsl. [locnennue npoum MHOTOJIETHIOO aripo0aliyio B IIKOJIE U
NOJIYYUJIM IPU3HAHUE y yuuTeneld xumun. K HuM oTHOCATCA:
* mpubop IS AEMOHCTPAIUU 3aBUCUMOCTH CKOPOCTH PEAKIIMK OT PA3INYHbIX (PaKTOPOB;
" anmapar Juis IpOBEJCHUS XUMUYECKUX peaKIuil, mpuOop ISl OMBITOB C AJIEKTPUUECKUM
TOKOM;
" npubOop I U3yYEHUS COCTaBa BO3AyXa U MHOTHE JApPYyTHUE.
VYuuThiBas NpakKTUUECKUI ONBIT IPUMEHEHUS JAHHOTO 00OPYIOBAHMS HA YPOKAX XUMUU, MBI
JaJIUM JIUIIb KpaTKoe onurcaHue npuoopoB. OCHOBHOM aKIIEHT C/I€JIaeéM Ha ONUCAaHUU
1U(pOBBIX Ja0OPATOPUI U UX BO3MOKHOCTSIX.
udposas (yuenuueckas) sadboparopus (LIJI), mporpaMMHO-anmapaTHeIil KOMIUIEKC,
JaTYUKOBAsl CUCTEMA — KOMILIEKT y4eOHOTro 000py10BaHuUs, BKIFOYAKOIINI
U3MEPUTENIbHBIN 010K, HHTEp(delic KOTOPOro MO3BOJISAET 00ECIIEYNBATh CBSI3b C
NEPCOHANBHBIM KOMIIBIOTEPOM, U HAOOP TaTYUKOB, PETUCTPUPYIOIIMX 3HAUEHUSI Pa3IMUHbIX
($u3NYECKUX BEJIINYMH.
JMatuuk pH npennasnauen ais uaMepeHust BogopoaHoro nokasarens (pH). B nacrosiee
BpeMs B IIKOJY NOCTYNatOT KOMOMHUPOBAHHBIE TaTYMKHU, COBMELIAIOIINE B ceOe
CTEKJISIHHBIN 3JIEKTPO/I C 3JIEKTPOJAOM CPaBHEHMSI, YTO JeJIaeT padoTy MO U3MEPEHUIO
BOJIOPOJIHOTO MoKa3arens 0onee koMpoprHoi. Jlnanazon uzmepennii pH ot 0 1o 14.
Hcnonb3yeTcs A1 U3MEPEHMs BOJIOPOJHOTO MOKA3aTeNsl BOAHBIX PACTBOPOB B PA3IMUHBIX
MCCJIEIOBAHUIX 00BEKTOB OKPYKAIOLIEH Cpeibl.
JlaT4yuK TeMIiepaTypbl IVIATHHOBBIN — IPOCTOW U HAJICKHBIN JaTYUK, IPETHA3HAYEH IS
M3MEPEHUsI TEMIIEPATyphl B BOAHBIX paCTBOPAX U B ra3oBbIX cpenax. MiMeer pa3nnyHblii
nuaria3zod uzMmepenuit ot — 40 no +180 °C. TexHnueckne XxapakKTEpUCTHKN JaTYUKA YKa3aHBbI
B MHCTPYKLUU IO 3KCIUTyaTalUH.
JaTunK 3J1eKTPONPOBOIHOCTH NIPEAHAZHAYCH IUISI U3BMEPEHUSI YIEIIbHON
ANEKTPOINPOBOIUMOCTH KHUAKOCTEN, B TOM YUCIIE U BOJHBIX PACTBOPOB BELIECTB.
[IpumeHsieTcs pu U3y4EHUH TEOPUH SJIEKTPOJUTHYECKON JUCCOLMALINM, XapaAKTEPUCTUK
BOJHBIX PACTBOPOB.
JIaTYMK XJOPHUI-MOHOB HCIOJB3YETCS JUIsl KOJIMYECTBEHHOIO ONPENEIEHUS CONECPKAHUS
MOHOB XJIOpa B BOJHBIX pAcTBOpax, OYBE, MPOAYKTAX NMUTaHusA. K 1aT4nKy NOIKIIFO4aeTcs
noHoceneKTuBHbIN AekTpoa (MCI) (pabounii 351eKTpo/1), MOTEHIIMAT KOTOPOTO 3aBUCHUT OT
KOHLIEHTpAIMU OTNPEENISIeMOro HOHa, B JAaHHOM cllydae OT KOHIeHTpauuu aHnoHoB CI'.
[Torenunan MCD onpenensroT OTHOCUTENBHO 3JIEKTPOa CPABHEHUS, KAK ITPABUIIO,
XJIOpCepeOPSIHOTO.
Muxpockon uugpoBoii npeaHazHayeH A5 u3ydeHus: (GopMbl KPUCTAIUIOB U HAOIIOACHUS
3a pOCTOM KPHUCTAJUIOB.
IIpudop AJist MoJy4eHHs Ta30B UCIOIB3YETCS IS MOTYYSHHs] HEOOIbIINX KOJIMYECTB
ra3oB: BOJOPO/A, KUCIOPOJa (M3 NEPOKCUIA BOJOPOAA), YTIAEKHUCIOTO rasa.



JlaTYuK TeMIepaTypbl TepMONAPHBINA PEHA3HAYEH U1l U3MepeHus Temneparyp 1o 900
°C. Ucnonb3yeTcs npu BHIMOIHEHUH PabOT, CBA3aHHBIX C U3MEPEHUE TEMIIepaTyp IIaMeHH,
IIJIaBJIEHUS U Pa3JIOkKEHUS BEILECTB.

JlaT4YUK ONTHYECKOM IVIOTHOCTH (KOJIOPUMETP) — IPEAHA3HAYCH [l U3MEPEHUS
ONTHYECKON IIJIOTHOCTU OKPAILIEHHBIX pacTBOPOB. VCONB3yeTCsl IPU U3yYEHUH TEM
«PacTtBOpBI», «CKOPOCTH XUMHYECKUX PEAKLIMI, OTIPEIAECICHUH KOHIICHTPALlUN
OKpAIICHHBIX HOHOB WJIM COCIUHEHUN.

B KOMIUIEKT BXOJAT AATYUKH C PA3IMYHON JJIMHOU BOJIH IOJIYIIPOBOJHUKOBBIX HCTOYHUKOB
cBera: 465 u 525 aM. O0BEM KIOBETHI COCTABIIAET 4MJI, IJTMHA ONTUYECKOTO TyTH — 10 MM.
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4. T'abpuensn, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensina «Xumus». 9
kiacc / O. C. I'abpuensn. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosorndeckue kaptol K yueonuky O. C. I'abpuensana «Xumus. 8 Kiaacey :
Metoauyeckoe nocooue / JI. . Acanosa. — M. : JIpoda, 2020

6. Xumus : TexHosornueckue kaptel k yueonuky O. C. 'abpuensina « Xumusi. 9 kiace :
Metoauueckoe nocodue / JI. . Acanosa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTponbsHbie 1 poBepouHbie paboThl k yueoHuky O. C. ['abpuensina
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HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://www.chemnet.ru ['azeta « Xumus» u callT A yaurtens «5 uay Ha ypoK XUMUM»
http://him.1september.ru Enunas xomteknus LIOP: TlpeameTHas koymeKius « XuMus»
http://school-collection.edu.ru/collection/chemistry EcTrecTBeHHO-HAy4YHBIC SKCTIEPUMEHTHI:
xumust. Komnekus Poccuiickoro 061meo6pa3oBaTeibHOTO opTasa
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii
http://www alhimik.ru Bcepoccuiickas onumIiyaaa mkoJIbHUKOB 1O XUMUHU
http://chem.rusolymp.ru Opranudeckasi XuMusi: JEKTPOHHBIN YUeOHUK ISl CPEIHEH IIIKOJIbI
OCHOBBI XUMHU: JICKTPOHHBIN YICOHHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIIEHK: XUMUS
http://www.chemistry.ru JluctaniioHHas oOJIMMITHAA 10 XUMHUH: TEICKOMMYHHKAI[MOHHBIH
00pa3oBaTeNbHbII MPOEKT



http://www.edu.yar.ru/russian/projects/predmets/chemistry J[ucraHmmoHHbIE 3BPUCTUUECKHE
OJIUMITHAJIBI TI0 XUMHHU

http://www eidos.ru/olymp/chemistry 3annmarenbHas Xumus
http://home.uic.tula.ru/~zanchem M3 onbiTa paboThl YUUTEIS] XUMHH: CANT
H.IO.CsicmanoBo#

http://sysmanova.narod.ru Kabunet xumun: caiit JI.B. PaxmanoBoit

http://www 104.webstolica.ru Knaccudukarus XuMUIeCKUX peaKIinii
http://classchem.narod.ru KonTpen — Xumus a1 Bcex: yueOHOMH(POPMAITMOHHBIN CalT
http://kontren.narod.ru Martepuaisl kadenpsl puznyeckoi U KOJTOMAHON XUMUU HOKHOTO
denepaabHOTO YHHBEPCUTETA

http://www.physchem.chimfak.rsu.ru Meroanka o0yueHust XuMuu: cailT kadeapsl XUMHUH
HI'TIY

http://mctnspu.narod.ru Metoauueckoe o0beanHeHne yunrteneit xumun CeBepo-BocTounoro
OKpyra ropojia MockBsI

http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOJIOTMYECKOE COOOIIECTBO

http://www. nanometer.ru OHnnaliH-cripaBOUYHUK XUMUYecKuX 31eMeHToB WebElements
http://webelements.narod.ru [lonynspuast 6ubauOTEKa XMMUYECKUX 2JIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIC ¥ CITPABOYHBIC MATEPUAIIBI 10 XUMHH
http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -Mup xumuu
http://chemworld.narod.ru Caiit «BuptyanbHas XuMU4eCKasi KO
http://maratakm.narod.ru Caiit «Mup xumMun»

http://chemistry. narod.ru XuMuK.py: caiitT o xumuu

http://www.xumuk.ru Xumudeckas crpannuka Spociasckoro LleHTpa TenekoMMyHUKAIUI 1
MH()OPMAIIMOHHBIX CUCTEM B 00pa30BAHHUH

http://www.edu.yar.ru/russian/cources/chem Xumuueckuit noptai ChemPort.Ru
http://www.chemport.ru Xumuueckuii ceppep HimHelp.ru: yueOHbIe 1 cipaBouHBIC
MaTepuabl

http://www himhelp.ru Xumusi: Marepuainsl «Bukunenumn» — cCBOOOHONU SHIMKIONEIUN
http://ru.wikipedia.org/wiki/Xumus Xumust a1 Bcex: WUTIOCTPUPOBAHHBIE MaTepUaIbl 1O
o0111e#, OpraHMuecKo 1 HEOPraHUYECKON XUMUHU

http://school-sector.relarn.ru/nsm Xumus u sxu3ab — X X1 Bek: HAyYHO-TIOMYJISAPHBIH
KypHaI

http://www.hij.ruXumo3sa: coobmiecTBo yunteneir Xumuu Ha noprajie «CeTb TBOPUECKUX
YUYUTEIICH

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IlIkoabHHKaM O XUMHH: CANT
xumMudeckoro ¢gakynaprera Antl'Y

http://www chem.asu.ru/abitur DnexkTpoHHas OUOIUOTEKA O XUMUU U TEXHUKE
http://rushim.ru/books/books.htm Dnexkrponnas 6udIMOTEKA yUeOHBIX MaTEPUAIIOB 110
xumun Ha noptaie Chemnet

http://www.chem.msu.su/rus/elibrary DneMeHTBI )KH3HU: CAUT yuuTess XumMmuu M.B.
ConoBbeBoi

http://www.school2.kubannet.ru Suuuknoneaus «llpupona Haykn»: Xumus






