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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdodeil MNporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLEIMIUU MPENoAaBaHus Y4eOHOTO IpeIMeTa « XUMHUSH
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparun.

[Iporpamma 1mo xuMuu [Oa€T MNPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPAa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4E€OHOIro
npeaMera, YCTaHABIIUBAET 00s13aTenbHOE IIPEIMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHUE 10
paszzmenam M TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJEAOBATENbHOCTh W3YYEHHUS] XHUMHUU C YYETOM  MEKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOCHHOCTEM  OOyyaroluxcs, OINpeAesieT BO3MOXKHOCTU IpeAMeTa s
peanu3aiuu TpeOOBaHMI K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMU
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a TaKkke TpeOOBaHUH K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Yy4Y€OHO-TIO3HABATENILHOM JESITENbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWEe XHMHH CIY>KUT OCHOBOM JUisi (OPMHUPOBAHUS MHPOBO33PEHHUS
oOy4aromnierocsi, €ro MpeACcTaBIeHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUd M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30aCHOCTH, MPOOJIEM 3IpaBOOX PAHEHHUSI.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3aliid  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPhI JIMTYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIJ| B (QOPMHUPOBAHUE MBILIUICHUS M TBOPUYECKUX CIIOCOOHOCTEN
OoOy4aronMxcsi, HaBBIKOB HX CAMOCTOSITENbHOW  Y4EOHOW JIESITeNIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOIO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOlUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K PUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CrpykTypa coaepKaHus MpOrpaMMbl MO XMMUU C(OPMUpPOBaAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
NOHATUI O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
MOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEJICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoamyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelncTaBleHUd 00 BIEKTPOJUTUYECKON JAHMCCOUMAlUU BEIIECTB B
pacTBoOpax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOICTB, CTPOEHUSI U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U TOJyYEHHs
U3Yy4aeMbIX BELECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTEMHOW MpUpPOJbl, LIEHHOCTHOTO OTHOUIEHUS K HAayYHOMY 3HAHHMIO U
METO/JaM TO3HaHUs B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPHUBICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaAMeToB: «OKpyKaloluil MuUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOr0 OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (GOpMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY IPHUHSITHIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM NO3HaHMsI, (OPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYCHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IpPU pEHIeHUH MpoOJeM B IOBCEAHEBHOM JXKHU3HHM U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 370POBbsI U OKPYXKAIOIIeH MPUPOAHOMN CPEbl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX JMJIs HM3yUYEHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

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 O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3SJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHOcHTENBHAs MOJIEKYJIsIpHAs Macca. MaccoBast oJII XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKasi peakys U €€ MPU3HAKY.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ J1abopaTopHBIM O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUsS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xee3a ¢ pactBopoM cos meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsi MacChl, CO3JaHUE MOJENeH MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ilpumenenue kucimopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- U DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yIrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XUMHUYECKUE CBOMCTBA BOAbLl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyromiue (OCHOBHBIE, KHUCJIOTHbIe, aM@oTepHbe) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomydyeHne OCHOBaHHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUA U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpueM ©  KaubllueM) (BO3MOXKHO HCIMOJIb30BAaHWE BHJIEOMATEPUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpalihu3alvH, IOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IHepuoauueckui 3axkoH u Ilepumoguuyeckast cucremMa XUMHYECKHUX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM()OTEpPHBIE OKCHIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. Du3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [lepuoanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAITMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEeHEeW OKUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatne o xumMmuyeckoM paBHoBecuu. DakTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4eckoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U C1a0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIE peakin Ha HOHBL. [IOHSITHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJIECHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METaUIlaMH, HEMeTa/llaMH, Ieso4amu). XJIIOpOBOIOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHEe CBOMCTBA. OKCHUIBI Cepbl KaK MPEIACTABUTEIIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcIoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs PEaKLIUs Ha



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

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, PaclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHUYECKHE CBOMCTBA, OMyYeHUe U nmpuMeHenue. Coiau aMMOHUS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHME HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciaora, pU3NISCKUE U XUMUICCKUE CBONCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMKM, PACIPOCTpaHEHHE B MNPUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBSA3aHHBIE C OKCHUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHUE CBONCTBA, IMOJIYy4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karore (PU3NUYECKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAOIOICHHE TIpoliecca OOYTiIMBaHUs caxapa Mo JACHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3Y4YECHHUE Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
MPOAYKIMEN CUJIMKATHOM IPOMBINUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHus: atoMoB. CTpOoeHHE MeTauIoB. MeTtamndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl mosydeHus MeTtaisioB. [loHsTHE O KOpPpO3UMM METaNIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJacHUE B mnpuponec. Duszmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3HH  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTEKAHUS
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
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TMOHATUH, SBISIONINXCS CUCTEMHBIMHU JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHUE, MOJIEb, SIBICHHE, TapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTATITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA INIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBLIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MPOTPaMMBl OCHOBHOTO OOIIETo
oOpa3oBaHUs JOCTUTalOTCS B XOJi€¢ OOyYeHHs XMMUU B €IMHCTBE y4eOHOH H
BOCIIUTATEIILHON JIEATEIILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHUCKIMHU
COIMOKYJIBTYPHBIMA ¥ JyXOBHO-HPaBCTBCHHBIMH IICHHOCTSMH, NPUHSITHIMH B
o0IIecTBE TMpaBWJIaMH M HOPMaMHU TOBEACHUS W CIIOCOOCTBYIOT THpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAITHM3AINN 00YJIAFOIIUXCA.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJICTBOBATBbCS ~ CHCTEMOW  IMO3UTHBHBIX IIEHHOCTHBIX OPHCHTAIMH U
pacIIpeHne OmbITa IesITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUSA

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
¥ HAy4YHOMY HACJCIWIO, TIOHUMAaHHS 3HAYCHUS XHMUYCCKOW HAYKH B JKU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTU BIIAJIETh JOCTOBEPHON WHGMOpMAIMEH O
NEePEAOBbIX JOCTH)KCHUSX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XHMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOHCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

NPEJCTaBICHUS O COIMAIbHBIX HOpPMax M TpPaBHUIaX MEXKIHYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO



MOJIE3HOHM,  y4eOHOMCCNIEOBATENbCKOM, TBOPYECKOM M JApyrux  BUAAX
NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOW JEATEIBHOCTH MNpHU
BBITIOJTHEHUU Y4YEOHBIX, TMO3HABATEIbHBIX 3aJ]ay, BBINOTHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoliecce HTOW Yy4yeOHOM [eATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IMIOCTYNKM CBOMX TOBApUILEH C MO3HULHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH WU COCTABIISIONIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs MPUPOJbI, B3aUMOCBS3AX YEJIOBEKAa C
MPUPOIHON CPESO, O POJIM XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJMMBIE i OOBACHEHUS HAOJIOMAeMBbIX IMPOIECCOB U SIBJICHUM,
MO3HAaBaTENbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIbTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH(DOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, NPOEKTHOM U  HCCIEHOBATENbCKOM
NeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) hopMHUPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTU HW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HETPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOMMMOCTU COOJIONEHUS TIPaBUJI OE30MacHOCTH TPU  OOpalIeHUu C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 podeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW 10 XWUMHUHU, OCO3HAHHBIA BHIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOKEHUSI 00pa30BaHUs € YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCCUOHATBLHON ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTD aJalTUPOBATHCS B MPOJPECCUOHANBHOM Cpee;

6) 3K0JI0rHYecKOro BOCIIUTAHUS



IKOJIOTUYECKU II€JIeCO00pa3HOE OTHOIIEHHWE K MPHUPOJIE KaK HCTOUYHUKY
YKU3HHU Ha 3emJle, OCHOBE €€ CYIIECTBOBAaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
O0e3zomacHOro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKoMy M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHUE IIEHHOCTH COOIIOACHUS
npaBui 0€30MaCHOTO MOBEEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalUsX,
YTPOXKAOIINX 310POBbIO U )KU3HU JTIOEH;

CIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU HU3yUYEHUU XUMUH, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIeH MPUPOTHON CPEIoH, AJis TOBBIIICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00AIbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell UX pelieHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIBHOM,
KOMMYHHMKATUBHOW U COLMAJIBHON MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pPE3YJNbTATOB BBIICISAIOT 3HAYMMBIEC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (DAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpeIMeTax W IMO3BOJSIOT Ha
OCHOBE 3HaHUU M3 3TUX MPEeAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAyYHOW KapTHHE MUpPa, U YHUBEPCAJIbHbIE yUeOHbIE IEUCTBUS (TI03HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETyJISATHBHBIE), KOTOpbIE 0O€CneunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJTAHUPOBAHUIO M OCYIIECTBIECHUIO YYEOHOMU
NEeATEIbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUJIEHUSI MPU OCBOEHUU
3HAHMI: PACKPbIBaTh CMBICI XUMHYECKHX MOHATUNA (BBIAEHATh UX XapaKTEpHbIE
IIPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
HOHSTUS JJI1 OOBSICHEHUS OTIENIbHBIX ()aKTOB U SIBJICHUM, BBIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMU XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHbIE CBA3M MEXIYy OOBEKTaMH H3YyYEHMS,
CTPOUTH JIOTUYECKHE paCCYkACHUS (MHAYKTUBHBIC, A€IYKTUBHbIC, 10 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKIIFOUEHHS;

YMEHUE MPUMEHATh B INPOLECCE INO3HAHUA NOHATHS (NIPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XUMUHU MOJEJIbHBIC TTPEICTABICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHYECKON peaKIM — MPU PeIIeHnH y4eOHO-TI03HABATENbHBIX 337a4, ¢ yU4ETOM
TUX MOJEJBHBIX MPEICTABICHUN BBIABISTH U XapaKT€PU30BATh CYIECTBEHHbBIE
MPU3HAKU M3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,



BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
POTUBOPEYHS B U3YUAEMBIX IIPOLIECCAX U SIBICHUSIX.

ba3oBble uccienoBaTelbCcKue 1eiiCTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadyeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIIOTE3bI IO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOPETEHUE ONbITA M0 I[UIAHUPOBAHUIO, OPraHU3ALMH W TPOBEICHHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, YyMEHHE HaOoJaTh 3a XOJOM IpoIllecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €ro pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIISTh OTYET
O MpOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, aHAIU3UPOBATH U HWHTEPHPETUPOBATH HH(OOpPMAIUIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMUYECKOIO COJEpXkaHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OIEHUBATHh MPOTUBOPEUYHMBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEEeIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMAIBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEUIaeMble 3aa4d  HECIOXKHBIMU CXEMaMH, JuarpaMmaMu,
apyrumu popmamu rpaduKi U KX KOMOMHALUSAMY;

YMEHUE UCIOJb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOIO0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOWIEH MPUPOIHOU
Cpellbl.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIEe 1eHCTBHS:

yMEHHUsI 3aJlaBaTh BOINpPOCHI (B XOJe auajora W (WIM) IUCKYCCHH) TIO
CyHUIeCTBY  OOCyXJaeMoill  TeMbl, (OpPMYIUPOBATH CBOU  HIPEIJIOKCHHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

YMEHUS  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJLHON
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh IPe3EHTaLHUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBATENbCKOW  NIEATENBHOCTH  MPU  PELICHUHU



BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTIACOBAHUS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPIAHHAIIHS
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LEIU JEATEIBHOCTH, IUIAHUPOBATH,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOATEIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUKA TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJYYEHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIMIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOTO PE3YyJbTaTa 3asBICHHOM LEJIH, YMEHHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE1JIaracMbl€ B YCIOBUU 3aJaHUN.

HPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
COJIepKaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHKCS Hay4yHbIE€ 3HAHUS, YMEHHUS M CIOCOOBI
JNEUCTBUN, crnenupuyecKkue s TMpeAMETHOW obmactu «XUMHS», BUIbI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETaluH,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xoH1y 0OyueHus B 8 kiiacce npeIMETHbIE PE3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHW: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUYECKasl peakius, KiacCHuPUKaus peakiuil: peaxiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiunu,
AIpO aTOMa, JJIEKTPOHHBIM CIIOW aroma, aToMHas OpOWTallb, PaaUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSIpHAs KOBAJICHTHAs CBSI3b,
WOHHAs CBSA3b, MOH, KATMOH, AaHWOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(TpolieHTHAs! KOHIICHTPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHU;

e HCIOJH30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHNUI XMMHUYECKUX PEAKIIMIA;



OTIPEJIENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN M0
dbopmynam, BHJ XUMUYECKOHM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbicn [lepmogmueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT WX ToJiokeHHs B Ilepuoandeckoil cucteme,
3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yU€HUs, 3aK0oHa ABOTaJIpo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iauvaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymnma)y, maneie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0llee YUCao IEKTPOHOB
U pacrpeieieHue X MO0 SJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB
pPa3IMYHbBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHMUYECKUX TMPEBpaAlllEHU B
pPa3JIMYHbBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIE OIEPAlMM MBICIUTENBHON JAEATEIHbHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMaTH3aIllio, KiacCH(UKaIuio,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Yy4YCHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHM, eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUA — HAONIOJCHUE, W3MEpPEHUEe, MOJEIMUPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

cleloBaTh ~ IpaBWJiaM  TMOJb30BaHUA  XMMHUYECKOM  MOCYIOH U
7ab0paTOpHbIM  000pYJIOBaHMEM, a TaKXe TMpaBuUiiaM OOpallleHUus C



BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYCHUI0O U COOMPaHUIO
ra3oo0pa3HBIX BEMIECTB (BOMOpOJAa M KHUCIOPOAA), IPHUTOTOBICHHIO
pacTBOPOB C ONPEAECTEHHON MAaCcCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUJAHUPOBAaTh M MPOBOAUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C MMOMOILIBIO WHIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHXK U JPYTHE).

K xonIy oOydenus B 9 kiacce npeIMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBICI OCHOBHBIX XUMHMYECKUX MOHATHUM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHWOH, IPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYEeCKas CBs3b, TEIUIOBOU >(PdeKT
peakiuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLMALMS, PEAKUUA HOHHOTO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKLMH, OKHUCIUTEIIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKUCIEHHME U  BOCCTaHOBIICHHUE,
aIIIOTpONUs, aM(pOTEPHOCTh, XUMHUYECKasl CBs3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKasi), KpHUCTAIIMYEeCKass pemeTka, KOppo3Hs METaJlIoB,
CIUIAaBBI, CKOPOCTb XUMHWYECKOW pEeaKUuu, MPENeiabHO JOIyCTUMAas
koHueHTpanus [IJIK Bemiectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX IIOHATHM U
IIPUMEHSATH T MOHITHUS PHU ONIMCAHUU BELIECTB U UX MPEBPAILICHUM;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJI COCTaBJICHUS (HOpMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOIO COCTaBa, NPUHAICKHOCTb BEIIECTB K
OnpenenéHHOMY KJIacCy CO€IMHEHUU 1o ¢dopmyiaM, BHJI XUMUYECKON
CBA3M (KOBaJEHTHAs, WMOHHAsA, MeETauIMuecKas) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKOM (QopMylie, XapakTep cpelbl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKHX COCAWHEHUM, TUI KPHUCTAJUIMYECKON
PEETKY KOHKPETHOTO BELIECTBA,

packpsiBath cMmbIich Ilepuonnueckoro 3axkona . M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAHHWE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyo (opmy llepuoanueckoil cucTeMbl XMMHUECKHX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHas moarpymma (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», mambie u OosbliMe NEPUOABI, COOTHOCHTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TEPUOJUYECKON Taldiuie, ¢



YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] d1pa, OOIIee YHUCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB 3JIEMEHTOB U MX COCJAMHEHHI B
npenesiax MallbIX MEePUOIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOILIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBa TIPOCTBHIX M CJOXHBIX BEILECTB, MOJTBEPKIAs OMNHUCAHUE
IpUMEPaMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKITHil;

COCTABJISITH YPaBHEHUSA AJEKTPOJUTUUYECKON JHMCCOLMALUU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
OoOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHIA
MOCPEJICTBOM COCTABIICHHSI DJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
POTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPAlIEHUNH B Pa3TUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChbl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHUYECKOTO 3JIeMEHTa 1o ¢opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

coONOaTh  MpaBuUja  TOJB30BAHUA  XUMHYECKOW  TMOCYAOH W
Ja00paTOpHBIM  O0OpYyJIOBaHMEM, a TaKXe IpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSIMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

NpPOBOAUTh  PEaKIUHW, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAaCMO3HABATh OMBITHBIM MyTEM XJIOpUJ-, OpOMU/I-,
uonua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIC OINEPAIMU MBICIUTEIBHON JNEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIIeHHe, CHUCTEMATU3alNI0, BBISIBICHUE



MPUYUHHO-CJICICTBEHHBIX CBS3€d — IS WU3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. llepBoHayaIbHbIe XUMUYECKUE MOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YyeoBeKa

12 BerecrBa 1 xumuueckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. Bakneiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa. ITonsitue o kucinorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 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 bubnunoreka LIOK
XUMHUYECKHX dJ1eMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMUYecKas CBS3b. BuGmorexa LOK
32 ORHCIHTENEHO- 8 2 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIBHBIE PEAKIIUN
Bbu6moreka [JOK
Hroro mo paszery 15 https://m.edsogru/7f41837c
PesepsHoe Bpems 3 bromorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
I[TPOT'PAMME
9 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
No /11 HaunmeHnoBaHMe pa3ie/ioB U TeM Komrpoapmsie  Tpaktuseckue (uudpossbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIIuu
11 [ToBTOpenue u yrinyoneHue 3HaHUN 5 1 bubmuoreka [IOK
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiiacca https://m.edso00.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bu6muoreka [JOK
peakuuin https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOUALIHS. 3 1 1 bubnuotexa [JOK
XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 2. HeMeTaJIBI M UX COCAUHEHUSA

51 OO0m1as XxapakTepruCcTHKa XUMHYECKIX 4 bubnmnoreka HOK
' snementoB VIIA-rpymisl. [anoress: https://m.edsoo.ru/7f41a636
OO011as XxapakKTEPUCTHKA XUMUYECKUX
2.2 BJICHI;CHTOIS VIAI-)r nel. Cepa u eé 6 buGnuorexa [IOK
' PYHIBL 6P https://m.eds00.ru/7f41a636
COEIUHEHMS
OO01m1ast XapaKTEPUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3zot, pochop u ux 7 bubmorexa HOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COEIUHEHMS
OO06111ast XapaKTEPUCTUKA XUMHUYECKUX
2.4 3H€§€HTO§ IVA? b1, YTIIEPOX U 8 bubnnorexa [JOK
' . FPYTIHEL poa https://m.eds00.ru/7f41a636
KPEMHUH U UX COCAMHCHUS
Htoro no pazneny 25
Pa3nen 3. MeTa/Ibl M MX COEAMHEHUS
bu6nunorexa LIOK
3.1 06 i 4
HIHE CBOHCTRA METaTTon https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 KHEHITe METAIIEI M UX COeTUHECHHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nes 4. Xumus n okpy:kaomasi cpeaa
4.1 BemecTtBa 1 MaTepuaiisl B 5KU3HH YeJIOBEKA 3 bubnmorexa LOK
' t P https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
PesepBHOE BpeMs 3 bubmorexa HOK

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

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 7
IMOYPOYHOE IIVTAHUPOBAHUE
8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
[Ipeamer xumun. Posb xumuu B KU3HA 1 bubnnorexa [HOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeTOAAX MO3HAHKS B XUMHH 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpasuia
paboThI B 1a00paTOPUU U IPUEMBI 1 bubnuotexa [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Uucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a . bHuMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
ATOMBI 1 MOJIEKYJIBI 1 bubmmorexa [TOK
Y https://m.edsoo.ru/ff0d2a6c
XuUMHUUYECKHe 2JIEMEHThI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTble U ClOXKHBIE BEUIECTBA 1 bubmmorexa [OK
P B https://m.edsoo.ru/ff0d2a6c



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

bubmuorexa [JOK

9 A -
TOMHO"MOTICKyJIApHO® yHetue https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmysa. BaaeHTHOCT bubmmorexa [JOK
pMy:a. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
1 OTtHocCuTENbHAS aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTI0O bubmuorexa [JOK
JJIEMEHTA B COCIMHEHHUH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmorexa [IOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnoreka [JOK
15 .
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnuotexa [JOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM XUMHUYECKHX bubmorexa [JOK
HeeTsa no yp htps://m.eds00.ru/ff0d5708
peakuuit
Knaccudukanmsi XuMuueckux peakiuia
18 (coe I/IHq;HI/ISIH a3JI0KECHUS e bubmmorexa LIOK
A o : https://m.eds00.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IIeHne U bubmmorexa [JOK
H et Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aINs 3HAHUH
20 KonrtponsHast padora Nel mo teme bubnnorexa [JOK

«BelecTBa 1 XUMHUUYECKHE peakuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290

Bo3ayx — cmecsk razos. Cocras

21 Bo3ayxa. Kucinopom — snemMeHT u bubmmorexa [JOK
AYxa. oA https://m.edso0.ru/ff0d448e
npoctoe BemectBo. O30H
DU3NYECKUE U XUMUYECKUE CBOKMCTBA
22 KHMCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl . https://m.edsoo0.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOBbI MmoTydeHHst KHCIOPoaa B
23 1abopaTopuH U MPOMBIINIIICHHOCTH bubmmorexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHYECKOM YPaBHEHHH, 3K30- U https://m.edsoo0.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIUIX
TorumBo (HedTh, yroib U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CTI0COOBI iro bubnuorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tony4yenne u coOupanue KUCIOpoa bubmmorexa [OK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — anemeHT u nipoctoe bubnuoreka [IOK
BemecTso. Haxoxaenue B npupoje https://m.edsoo0.ru/ff0d4ddo
78 duznueckre 1 XMMUYECKHE CBOMCTBA bubnmoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [TonsiTHE O KUCIOTAX U COJAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTydeHus BOAOPOa B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas pabora Ne 4 o Teme bubnnorexa [JOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4dd0

«[lonmy4yenne u coOupanue BOJAOPOA,
U3Y4YCHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brruucnenus 06béMa, KoaudecTra
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HWIIH 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 ABHEHHUIO PEaKIIMy Ha OCHOBE 3aKOHA bubmorexa LHOK
7P " peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubnnoreka [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackimenasie
37 u HI;HaCLI peHHLIIe) aCTBOPBI MH;CCOBaSI bubmorexa HOK
Hl P P https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuoteka [JOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KacCupUKaIs, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenue U XMMHAYECKUE CBOMCTBA
yi bu6mmoreka [IOK
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX

OKCHUI0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHHUS: COCTaB, KJIacCHU(UKAIIHS,

bubmuoreka [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnoco((ibll) oI )eHI/ISI nganIc)KI/Ie bubmorexa HOK
N v ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 33724 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 I'eneTnyeckas cBA3b MEXKIYy KilacCaMu bubnnorexka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o00611eHre U cucTeMaTu3alys 3HaHU!
B 1 https://m.edso00.ru/00ad9ch2
KonTtponbHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XUMHYECKHUX 31eMeHTOB. [loHsiTHE O bubmorera [JOK
' https://m.edso0.ru/00ad9ffa
IpyIIax CXOAHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XUMHUYECKUX

anemenToB JI. I. MenaeneeBa

https://m.edsoo.ru/00ada52c
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bubmuorexa [JOK

53 Ile
PHOZBL, TPYHLIBL, HOAPYIIH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
. bubnmoreka [JOK
55 aToMOB 351eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepuoanueckoro 3akoHa st
57 pa3BuTUA HAyKu U npaktuku. /. 1. bubnuorexa [IOK
MenneneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
Ipa)<TaHuH
PesepBHrlIit ypok. O600111eHNE 1
58 CHCleMaTmZp ust 3HaHI/II>'IHl / bubmorexa HOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas padboTa
KontponbHas padota Ne4 o Teme
59 «Ct (I))CHI/IC aT(I))Ma XUMHUYECKas CBA3HY bubmmorexa [OK
P y ' https://m.eds00.ru/00adb486
/ Becepoccuiickast mpoBepouHas paboTa
DIIEKTPOOTPULIATEITBHOCTH aTOMOB bubnmuotexa [JOK
60
XAMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 HNonna €CKasl CBS3
HHAT RIMHTHCCRAT CBA50 https://m.edsoo.ru/00adac34
62 KoBasienTHast momsipHast XUMUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenosspHas XuMudeckas bub6nuorexa [IOK
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CBSI3b
bu6mmoreka [IOK
4 1
6 CTeneHs okucIeHiA https://m.edsoo.ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
bu6mmoreka [IOK
1
66 OxucauTeNny 1 BOCCTAHOBUTEIU https://m.edsoo.ru/00adb076
PesepBHbIil ypok. O60011ICHIE 1
67 CHCTzMaTm:p ust 3HaHHfIHl o TeMe 1 bubmmorexa [JOK
t https://m.edso0o.ru/00ad9ch2
«CtpoeHue aroma. XUMHUYECKasI CBS3bY
68 PezepBHblit ypok. O6o011eHuE U 1 bubnnorexa [JOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 5 4
[MPOTPAMME
9 KJTACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Koutpoasnubie IIpakTnyeckue
n/n Bceero u3ydyeHusi  obpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
[Iepnoanueckuit 3aKoH.

1 Ilepnonnueckas cucrema 1 bubnnorexka [JOK
XUMHUYECKHX dieMeHToB /1. 1. https://m.edsoo.ru/00adb59
Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKUX DJIIEMEHTOB 1 bubmorexa HOK

. https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanust 1 HOMEHKIIaTypa 1 bubmuotexa [JOK
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HCOPTraHNYCCKUX BCUICCTB

https://m.edsoo.ru/00adb7e2

Bunp xXuMuueckou CBSI3U U TUIIEI

bu6mmoreka [IOK

4
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme

5 «IloBTOpeHue u yriay0aeHne 3SHAaHUN
OCHOBHBIX pa3JieJIoB Kypca 8 Kiiacca»

6 Knaccudukamnuss XuMHUIeCKIX bubnmoreka [JOK
peaKIuii Mo pa3IMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakiuu. [IoHSITHE O TOMOTECHHBIX U bubmorexa HOK
pEaKItn. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[ToHsiTHE O XUMUYECKOM pPaBHOBECHH.

8 DaxkTOpHI, BIUSIONIAE HA CKOPOCTh bubmuorexa [JOK
XMMHYECKON PEAKIMU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHUCIUTENbHO-BOCCTAaHOBUTEIbHBIC bu6mmoreka [IOK
peaxkuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON

10 mucconuanmu. CHIIBHBIE U CIIa0bIE bubmmorexa LHOK

’ https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI

11 HMounrie ypaBHEHUS peakIuil bubmmorexa LHOK

yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHUII B CBETE IMpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 DIIEKTPOIIUTUIECKON JUCCOITUAIITI
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
. bubmuorexa [JOK
13 npeJICTaBIeHUH 00

BJIeKTPOHHTH‘IeCKOfI JUcCcouanmmn

https://m.edsoo.ru/00add8b2
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bubmuorexa [JOK

14 I1 e e el
OHATHE O TIIPOJHSE colen https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATH3AIMS bubmuoreka [JOK
3HAaHUH https://m.edsoo.ru/00addd12
[IpaxkTuueckas padora Ne 1.
16 «Pemenue s3xcnepuMeHTAIBLHBIX Eubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3amau»
Kontponbnas pabota Ne2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOLMALHS bubmorexa [IOK
p A HHAT. https://m.edsoo.ru/00addecO
XVWMHUYECKUE PEAKIIMH B PACTBOPAX)»
O01asa xapakTepucTUKa raJIoreHoB.
18 XI/II;IlI/Iqe(:KIj/Ie CBzﬁCTBa Ha OpuUMepe Bubmorexa ITOK
p P https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. ConsHast KUCIIOTa,
19 XI/IMII/)IquIfHE CiOﬁCTBa MOJIYUYEHHE bubmorexa [TOK
’ yd i https://m.edsoo.ru/00ade104
pUMEHEHUE
[IpakTuueckas padbora Ne 2 o teme
20 «[ToryueHue COJITHON KUCIIOTHI bubmmorexa LHOK
YHACHHE . ’ https://m.edso0.ru/00ade348
U3y4eHue e€ CBOWCTB»
Brraucnenus o ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIUNA, €CIIN OQUH U3 bubmmorexa [IOK
PeAKIITH, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepucTUKa dJIEMEHTOB bubnmoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKAIINY CEPHI.
93 Haxoxnenue cepel U €€ coeAMHEHUN bubnnoreka [JOK

B IIpUpoOJIe. XUMUYECKHUE CBOUCTBA
cephl

https://m.edsoo.ru/00ade64a
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CepoBoaopoj1, CTpOCHHUE,

bubmuoreka [JOK

24
bU3HYEeCKHe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,

25 ¢du3nveckre 1 XUMUYECKHE CBOWCTBA bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
MPUMEHCHUE
XUMHYECKUE peaKilui, JiexKallnue B
OCHOBE IIPOMBIIIIEHHOTO CrIoc0o0a

26 IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpeibl COETUHEHUSIMU
cepbl

97 Brruncnenue MaccoBoii JOIM BBIXO/1a bubmuorexa [JOK
IIPOJIYKTa PEaKLUH https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCcTUKa 3JIEMEHTOB

98 VA-rpynnsl. A30T, paclipocTpaHeHHE bubnuoreka [IOK
B Iipupoe, Gpu3nveckue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
AMMHuak, ero pusnuecKue u

29 XUMUYECKHE CBOWCTBA, MOTYyYEHUE U bubmmorexa [OK

’ i https://m.eds00.ru/00adf004
pUMEHEHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tomyuenne ammmaka, U3ydeHUe €ro bubmorexa HOK
. v > 13V https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kucnora, e€ Gusndeckue u bubnmoreka [JOK
XUMUYECKHE CBOKCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN

bu6mmoreka [JOK
32 AMMOHHSI B KQUeCTBE MUHEPATbHBIX

ynoOpeHuit. XumMudeckoe

https://m.edso0.ru/00adf518
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3arpsi3HEHHUE OKPYXKAIOIIEH cpeibl
COEIMHEHUSIMH a30Ta

®dochop. Okcun dhocdopa (V) u

bu6mmoreka [IOK

33 ochopHas KUciaoTa, GU3UYECKUe U
ocpop . ¢ https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TOJYICHUE
Hcnonb3oBanue pocharos B
34 KaueCTBE MHUHEPAJILHBIX YA0OPEHUH. bubnunoreka [HOK
3arpsi3HEHUE TPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHUE B
35 npu z e gmnli){em(l;e 1 XUMHUYECKHE bubmorexa HOK
p P e https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupel yraepoaa, ux pusudeckue u
36 XHUMHYECKHE CBOMCTBA. bu6mmorexa [IOK
Dkonorudyeckue npoOIemsl, https://m.edsoo.ru/00adfebe
CcBsi3aHHbIC ¢ OkcuIoM yriepoaa (1V)
bu6mmoreka [IOK
37 VYronbpHas KUCIOTa U €€ COTU
https://m.edsoo.ru/00ae006c
[TpakTiueckas pabota Ne 4 o reme
38 "ITosrydeHne yrieKucioro rasa. bubnnorexka [JOK
KavecTBeHHas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
1oH"
[TepBoHaYaTbHEIEC TOHATHS 00
39 OpPraHMYEeCKHUX BEIIECTBAX KaK O bubmorexa LHOK
P - https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIepoaa
40 Kpemuuii u ero coeiuHeHus bubmorexa HOK
P s https://m.edsoo.ru/00ae080a
bubnmuotexa [JOK
41 [Ipaktuueckas pabora Ne 5. Pemenue nonmoreka L

https://m.edso0.ru/00ae0bf2
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HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
«Baxkuenime HeMeTaJUIbl U UX

COEIMHEHUY
KonTtponsnast padora Ne3 o treme
42 «Baxueume HeMETaJUIBL U UX buGnnorexa LIOK
https://m.edsoo.ru/00ae0el18
COEINHEHUI
OO0m1as xapakTeprucTHKa XUMHYECKUX
3JIEMEHTOB — METAJLJIOB.

43 MerTtannuueckas CBs3b 1 bubmuorexa [JOK
METAJINYECKask KPUCTAIIIMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJUIOB
XUMHYECKHE CBOMCTBA METAILIIOB.

44 DIEKTPOXUMHUYECKUN DS Bubmorexa ITOK

p N P https://m.edso00.ru/00ael1156
HaANPSDKEHUH METaJIOB
O611e crocoObl MOTy4eHHUs
MeTaiuioB. CIutasbel. Beraucienus mo

45 aBHEHUAM XUMHUYECKUX PEAKIIUN Bubmorexa ITOK
yp PEAKIIH, https://m.edso00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJIEPIKUT
IPUMECH

46 IToHsaTHE O KOPPO3UN METAILIOB bubmmorexa [IOK

PP https://m.edso00.ru/00ael1278
bu6mmoreka [IOK

47 €JI0YHBIE METAJUIEI
= https://m.edsoo.ru/00ael4b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJIns https://m.edsoo.ru/00ael4b2

49 [IlenouHoO3eMenbHBIE METAILIBI — bubmuorexa [JOK

KaJBLIIUA U MarHui

https://m.edsoo.ru/00ael15e8
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bubmuorexa [JOK

50 Baxneiiime coeqMHEHUS KaJTbIIH
A t https://m.edsoo.ru/00ae15e8
51 O00011eHrEe U cCUCTEMATU3ALIIS
3HaAHUU
JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
52
YCTpaHEHHUs https://m.eds00.ru/00ae1886
[TpakTrueckas padora Ne 6 o Teme
53 "YKECcTKOCTh BOJIBI M METOIBI €€ bubmorexa HOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bubmuorexa [JOK
54 AmroMuHUT
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Keneso
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEeJe3a bubnuoteka [JOK
(1) u xene3a (1) https://m.edso0.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3 AL
3HAHUM
[Tpaktuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnunoreka [JOK
«BaxHeue MeTalljbl U UX https://m.edso0.ru/00ae3de8
COCTMHECHUS
Brruncnenus mo ypaBHEHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
bubmuorexa [JOK
60 pPEareHTOoB JIaH B U30BITKE WU

COAEPKUT IpUMecH. Beruncnenus
MacCOBOH 101U BbIXOJa MPOAYKTA

https://m.edso0.ru/00ael1750
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peakiuu

O00011eHrEe U cCUCTEMATU3 AL

61 . 1
3HAHUH
Kontponbnas padora Ne4 o teme
62 «Baxxueime MeTaibl 1 UX 1
COETUHEHUS
63 BemectBa u matepuansl B 1 bubnmoreka [JOK
[IOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK
OKpYKaIOILEeH Cpebl https://m.edsoo.ru/00ae4270
65 Posib xumuu B perieHnu 1 bubnuorexa [JOK
9KOJIOTUYECKHX MTPOo0IeM https://m.edso0.ru/00ae4270
Peseprublit ypok. O600IIeHNE U bubnnorexa [HOK
66 . 1
cucTeMaru3anus 3HaHUM https://m.edso00.ru/00ae0dOa
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUcTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

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

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHWYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IIOHATUHA: aTOM,
MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT, MPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JS XUMHUYECKOIrO
AIIEMEHTA B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KJaccu(uKalus — peaklMii:  peakUuH  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peaklUuu 3aMelIeHUs, pPeaKkIuu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MIOHATHHA H

MMPUMCHATDH 3TU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/HZ

13

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUS (opMyIl

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/II‘;I

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COECTUHEHUIX

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEIIOBOMY 3 dekTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIIPHYIO MacCChbl

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJIO XMMHMUYECKOTO 3JIEeMEHTa Mo (dopMmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI IMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MO/JICTTUPOBAHUE, IKCIIEPUMEHT  (peabHBbIiI u
MBICJICHHBIN )

ITo Teme: «BaxHeime npeACTaBUTEIM HEOPTaHUUECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHYECKHX IIOHATHMI: OKCHU[,

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeIICJIéHHOMy KJ1accy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh MpaBWJIaM I[OJIb30BAHUS XUMHUYECKOHM TOCYIOM U
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEILIECTBAMH B COOTBETCTBUHU C HMHCTPYKLHUSAMU TIO BBINOJTHEHHUIO
1a00paTOPHBIX XUMUYECKHX OMBITOB MO TMOJTYYEHHUIO U COOUPAHHUIO
ra3oo0pa3HbIX BelIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKHUE IKCIIEPUMEHTHI 11O
pacro3HaBaHUIO PAaCcTBOPOB IIEJoYed M KHUCIOT C TOMOIIBIO
MHAUKATOPOB (JakMyc, ¢peHondTaaert, MEeTUIOPaHXK U IpyrHe)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CTtpoeHuE aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHSITHH: SApO aToMma,
AIIEKTPOHHBIA CIIOW aToMa, aToMHas OpOHTal b, paauyc aToMa,

XUMHYECCKass CBA3b, IOJIIpHAad W HEIOJISIpHad KOBAJCHTHasd CBA3b,




3.2

3.3

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTBI

OMKCHIBATh U XapaKTepu30BaTh TaOiuuHyto ¢Gopmy llepumonnyeckoii
CHUCTEMbl XMMHYECKUX 3JJIEMEHTOB: pa3jIMyYyaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE NMEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HuX mnonoxeHus B Ilepuonnyeckoii

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCA B  TabiuIe
«[lepuonuyeckass  cuctemMa  XUMHUeCKUx  anemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsija sjapa, oOllee 4YHCIo

QJICKTPOHOB U PACIIPCACICHHUC UX 10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

OTpeAeNsiTh CTENeHb OKHUCJICHHUS DOJEMEHTOB B  OWHAapHBIX
COETUHEHUSIX
ONpEeNeNsATh BUJ XUMHUYECKOM CBsI3W (KOBaJeHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCIUHCHUAX

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

11

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

ITo Teme: «BemmecTBo U XUMUYECKask PEAKIIUSD)

PaCKpeIBaTh CMBICII OCHOBHBIX XHMHUUYCCKHUX HOHATHH: pacTBoOp,
AIIEKTPOJIUTHI, HEIJICKTPOIUTHI, JIIEKTPOIUTHYECKAS JIUCCOIHAIIHS,
peaKIuu MOHHOTO OOMEHa, KaTajlu3aTop, XHMMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCIUTCIIBPHOBOCCTAHOBUTCIIBHBIC pCaKknum, OKHUCJIHUTEIIb,
BOCCTaHOBUTCIIb, OKHCJICHUC )41 BOCCTaHOBJICHUC, aAJU10TpOoIusd,
aMm(doTepHOCTh, XUMHYECKass  CBA3b  (KOBaJCHTHas, HOHHAas,

MeTaHJII/I‘-IGCKaH), KpucTajlliIndeCKasa peméTKa, CIlJIaBbl, CKOPOCTb




XUMHUYECKOW peaKkIuu

1.2

13

14

HIUIFOCTPUPOBATL B3dHMMOCBA3b OCHOBHBIX XHMHYCCKHX IMOHATHH H
MNPUMCHATH 3TU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ
COCTAaBJIATb YPAaBHCHUA 3JICKTpOHHTPI‘-I€CKOﬁ Jucconuanumu KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbeiBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKum”I

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

1.5

MpOBOAUTH paC‘léTH 10 YPaBHCHHUIO XHUMHYCSCKOM pCaKuu

Ilo temam: «Hemeraiuibl U uUX coequHEHUS» U «MeTaibl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crieln(pUIecKue XUMHUECKHe
CBOMCTBAa MPOCTBIX W CJIOXKHBIX BELIECTB, MOJTBEPXkIasi OINKUCAHUE
pUMepaMu MOJICKYJISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOLINX

XUMHYECKHUX PEaKIUi

COCTAaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TONB30BAaHUS XMMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IIO IMOJYYCHUIO U CO6I/IpaHI/IIO

Fa3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MPOBOJAUTh PEAKIMHU, IMOJATBEPKAAIONINE KAYECTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHUS, MOHBI H3yYEHHBIX METAJIOB,

MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHNMIECKUX BEILIECTB
ITo Teme: «XuMUs 1 OKpy’Karoas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX Xumuyeckux mnonstuil: [IIK

BEILIECTBA; KOPPO3HS METAIIIOB

3.2

MNPUMCHATH OCHOBHBIC OICpaluu MBICITUTEIIHbHOM ACATCIIBHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CB$I3€I>'I —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi;, eCTCCTBCHHOHAYYHBIC

METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kox
1

11

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

IlepBoHavanbHbIE XUMUYECKUE TTOHATHUS

IIpenmer xumun. Ponp XMMHUM B XKU3HM 4Ye€IOBEKa. XHMHUSA B CHCTEME HayK.
Tena u BeniectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BCIIICCTB

1.2

1.3

[TonsiTrie 0 MeTOAax MO3HAHUS B XUMUU. YncThie BemecTBa U cmecH. CrocoObl
paszaeneHus cMecen
ATOMBI © MOJICKYIJIBI. Xumuueckue dneMeHTbl. CHMBOJBI XHUMHYECKHAX

9JICMCHTOB. HpOCTHe " CJIOXKHBIC BCIICCTBA. ATOMHO'MOHCKYJIHPHOC YUYCHUC

1.4

1.5

1.6

XyUMHu4YecKast (l)OpMy.]'Ia. BameHTHOCTE aTOMOB XMMHYECKHX D3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OTtHocuTeabHAS MOJICKYJISIpHAd Macca. MaccoBas 7015 XUMHYECKOT0 3JIeMEeHTa

B COCTUHEHUH

KomnuectBo BemectBa. Moisib. MossipHas Macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl W YHCIA CTPYKTYPHBIX €IUHUI] BemecTBa. Pacu€rel mo ¢dopmynam

XUMHYECKHUX COETMHEHUIN
dusnueckue U XMMHUYECKUE sABJICHMS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUsl MaccChl BeulecTB. Xumuueckue ypasHenus. Knaccuduxanms

XUMHUYCCKUX peaKL[Hf/'I (COCIII/IHCHI/IH, Pa3JI0KCHUA, 3aMCILICHNA, O6MCHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MpaBUIIaMu
paboTel B JabopaTopun W mpuéMamMu OOpamieHus C  J1abopaTOPHBIM
o0opysoBaHHEM, H3yUYe€HHE U ONucaHue (QHU3NYECKUX CBOICTB 00pa3IoB
HEOPTraHWYECKUX BEIIEeCTB, HaOmoaeHHe GU3NYEeCKUX (TUIaBIEHHE BOCKA,

TassHUC JibJa, paCTUPAHUC CaXapa B CTYIKC, KUIICHUC U KOHIACHCAIUA BOI[LI) u




2.1

2.2

2.3

XUMUYECKHX  (TOpEHHE  CBEYH, TMPOKAIMBAHWE MEIHON  MPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCJIOTOM) SBJICHUM, HAOJIOJCHHUE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHUA XHUMHYECKHUX peaknuii (pa3jokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3JIoKEeHUE
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJCHCTBHE JKelie3a ¢ PaCTBOPOM
comu meau(ll), n3yuenue crnocoOoB pazencHus: cMeceit (C MOMOIbI0 MarHuTa,
bunpTpOoBaHUE, BBITAPUBAHKE, IUCTUIUIALNMS, XpoMarorpadus), MpoBeACHUE
OYNCTKU HOBapeHHOfI coJiu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OTBITA, WJUTFOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAcChl, CO3/JaHHE Mojelei

MOJIEKY (IIapOCTEPIKHEBBIX )
Baxueiire npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3agyx — cmech razoB. CocrtaB Bosnyxa. Kuciopom — sneMeHT W mpocToe
BenlecTBo. Haxoskaenuwe kuciaopoja B mpupoje, Gu3ndeckue M XUMHUYECKUe
cBoiictBa (peakumu ropenus). Okcuapl. [Ipumenenue kucimopona. CrocoObr
MOJIy4YeHUsl KUCIOpoJa B Ja00OpaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKOH peaKuy, TEPMOXUMUIECKHAE YPABHEHHS, IK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/yXa,

YCWJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHHue 030HOBOTO CIIOs
Bonopon — anemeHT u mpoctoe BemiecTBo. HaxokneHue Bomoposaa B MPUPOJIE,
¢u3nuecke W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CHOCOOBl MOTY4EHHUS.

Kucmaote! u comu

2.4

MossipHblil 00bEM ra30B. Pacy€rbl Mo XUMUUYECKUM YpaBHEHHUSIM

2.5

2.6

®usnyeckue cBorcrBa BOAbl. Boma kak pactBoputens. PacTBOpEL
HacelllieHHbIE 1 HEHACBHIILIEHHBIE PACTBOPBI. PacCTBOPMMOCTH BENMIECTB B BOJIE.
MaccoBasg 40Ji1 BelIeCTBA B pacTBOpe. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoOB B MpHUpOJAE M B KHU3HH 4YesmoBeka. Kpyroopor
BOJABl B MpUpOAE. 3arps3HEeHUE MPUPOJIHBIX BoJA. OXpaHa U OYHCTKa
MPUPOAHBIX BOJT

Knaccudukanmust neopranmueckux coeauHennid. Oxcunpl. Krnaccuduxarus
OKCHJIOB: cojeoOpa3ywimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyronue. Homenknarypa okcuaoB. Dusnueckne M XUMHYECKUE

cBolicTBa OKCHAOB. [loiryueHne okcuaoB

2.7

OcuoBanus. Kraccudukauus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE

ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA




ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

Kucnorel. Knaccudukanus kucimor. Homenknarypa kucinor. dusnueckue u
XMMHYECKHE CBOWMCTBAa KHCIOT. Psan aktuBHoctu MmeramoB H.H. bekerosa.

[Tonydyenue Kkuciaor

2.9

2.10

211

3.1

Conu. Homenknarypa coseil. @u3nyeckue M XUMHYECKHE CBOMCTBA COJIEH.

[Tonyuenue coisen
I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPraHUYECKUX COCTUHEHUI

XUMHUECKUH  SKCIEPUMEHT: KadeCTBEHHOE OMNpEICNCHHE  COACpKAHUS
KHUCTIOpOJia B BO3/yXe, IMOJIyueHUE, cOOMpaHue, pacro3HaBaHHE U U3YYCHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpalleHus TopeHust (Ioxkapa), 03HAaKOMIICHHUE C
o0Opa3llaMi OKCHJOB W OIMCaHWE WX CBOWCTB, TOJIy4eHHe, coOupaHue,
pacro3HaBaHHE U W3YYEHHE CBONCTB BOAOpoAa (FOpeHHE), B3aUMOACHCTBHE
Bozopoaa ¢ okcugom Meau(ll) (BO3MOXHO HMCIIOIB30BaHUE BHICOMATEPUATIOR),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAaHUE
OCOOCHHOCTEHl pacTBOPEHHS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJEWCTBUE BOJBI C MeTaljlaMH (HaTpueM U KajJbLUeM)
(BO3MOKHO HCIIOJIb30BaHHE BHJEOMATEPHAIIOB), OIPENIEICHNE pPAaCTBOPOB
KACIOT M IIeJoYeil ¢ MOMOIIbI0 MHIUKATOPOB, MCCIEJOBaHUE OO0paslioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOJACHWE W3MEHEHUS
OKpacKd MHIMKaTOpOB B pPacTBOpax KHUCIOT M IIeJo4el, H3ydyeHue
B3aumoeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJulaMH, peakiiii HelTpanu3anny, NoTy4eHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJIHOTO MeTajyla JApPYyrUM M3 pacTBOpa COJH, peIIeHue
HKCIEPUMEHTANBHBIX 3a/ad Mo TeMe «BaxHelIne Kiacchl HEOPraHUYECKUX

COECTUHEHUI)

Ilepnonnueckuiil 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
JA .. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKkas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKITNN

HepBBIe IIOIIBITKU Knaccn(l)m(aunn XUMHAYECKUX OdiieMeHToB. IloHATHE O
rpynmnax CXOTHBIX AJIEMEHTOB (IEIOYHBIE W MIEIOYHO3EMEIbHbIC METalIbI,
TaJOreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 0O0pa3yloT amMdOoTepHBIC

OKCHU Bl U THAPOKCHUIBI

3.2

IIepuognueckuit 3axoH. [lepuoanueckas cucreMa XUMUYECKUX di1eMeHTOB [1.1.




3.3

Menneneena. Kopotkonepuonnas u JUTMHHOTIEPHOIHAS hopmbI
Ilepuonnueckoit cucreMbl xuMuueckux aviemeHtoB JI.MI. Menneneesa.
[lepuoast u rpynnbl. PU3NYECKUII CMBICT HOPSIAKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpyImiibl 3JICMCHTA

Crpoenue atomoB. CocraB aToMHbIX saaep. M3ortonbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aTroMoB IMepBbIX 20 XMUMHYECKHX 3JIEMEHTOB
[Iepnognueckoit cucremsl .M. Menneneesa. XapakTepUCTHKAa XUMUYECKOTO

3JIEMEHTA MO ero nojoxeHuto B [lepuoauueckoii cucteme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTrOMOB XHUMHUYECKHX SJIEMEHTOB,
METAUIMYECKUX MU HEMETAUIMYECKUX CBOMCTB MO TpynmnamM M IEepUOIaM.
3nauenue [lepmoanueckoro 3akoHa u lleproguyeckoil cuCTEMbl XMMUYECKUX
AJIEMEHTOB ISl pa3BUTHA Haykd W npakTuku. .M. MenneneeB — y4€HbIA U

I'paXKIaHHUH

3.5

3.6

3.7

9 KJIACC

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass ¥ HEMOJSPHAs) CBA3b.

3JICKTpOOTpI/IIIaTeJII)HOCTI) XHMHYCSCKHUX 3JIeMEHTOB. loHHAas CBSI3b

Crenenp okucieHus. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIbHEIC pE€aKuuu. HpOHCCCLI

OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTENN U BOCCTAHOBUTEIIN

XVUMUYECKUH JKCHEPUMEHT: H3Y4YeHHE O0O0paslloB BEILIECTB METAUIOB H
HEMETAJUIOB, B3aMMOJEUCTBUE TUAPOKCHAA LUHKA C pacTBOpaMU KHUCIOT U
1IeJI0Y€EH, MPOBEICHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (ropeHHe, PCaKnnn pa3jIoKECHUA, CO@I[I/IHGHI/IH)

Kon

11

IIpoBepsieMblii JJIEMEHT COePKAHUS

BemectBo 1 xumnueckas peakuus. [Toropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHYECKUX DJIEMEHTOB MEPBBIX TPEX IEPHUOJIOB, KU, KalbLUUs W HX
COEMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

Crpoenue BemiecTBa: BHUABl XMUMHYECKOW CBsI3U. THIBI KPUCTAIIMYECKUX
PElETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTATUIMYECKON PEeIETKU

U BHUJA XUMUYECKOH cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKHX




BeUIeCTB (MEXAYHapoAHasi U TpUBHAJIbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAILMXCSA K Pa3IMYHBIM  KJaccaM HEOPraHWYECKUX  COCIUHEHUH,

ICHECTUYCCKAaA CBA3b HCOPTaHNYCCKUX BEIIECTB

13

Krnaccudukanus XuMHYecknx peakiuii o pa3InuyHbIM IpU3HaKaM (10 YHUCITY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIUIOBOMY 3¢ dekry, Mo
M3MCHEHHIO CTETEHEeH OKHCICHUS XMMUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH,
[0 YYacTUIO KaTauu3aropa). OK30- M JHJIOTEPMHUYECKHE  peakluu,

TEPMOXUMHUYCCKUEC YPaBHCHU. ITonsarue o CKOPOCTH XHUMHYSCKOHN p€aknuun

14

1.5

Ilonsatue 006 O6paTI/IMI)IX u H606paTI/IMI>IX XUMHYECKHUX PCAKIUAX. IlousTue o
TOMOT'CHHBIX U I'€CTCPOrCHHBIX PCAKIHAX. IlonsiTE 0 XMMHYCCKOM PaBHOBCCHUU.
CDaKTOpLI, BJIMAIOINHUEC Ha CKOPOCTb XHUMHYECKOM p€aknun MW IIOJIOKCHHUC

XUMHYCCKOI'O paBHOBECUA

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN Oaytanc
OKHCJIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBiieHHEe  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C MCIOJIb30BAHUEM METOJa

QJICKTPOHHOI'O OanaHca

1.6

1.7

Teopust AJIEKTPOIUTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEINEKTPOIIUTHI.
Katnonsl, aHnoHsl. MexaHu3m AUCCOLMAIMN BELIECTB C PA3JIMYHBIMU BHUJIAMU
xuMudeckon cBsizu. CteneHs aucconuanuui. CUIbHBIE U CIa0ble DJIEKTPOIUTHL.
Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKAaHUs PEeakiuil MOHHOTO oOMeHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE ypaBHEHMsI peakiuii. CBOHCTBa KHCIIOT,
OCHOBaHMH U cCoOJell B CBET€ NPEIACTABICHUNH OO0 SJICKTPOIUTUYECKON

nuccounanuu. KauecTBeHHbIE peakinu Ha MOHBI. [[oHsATHE O THAPOIU3E COoJIeit

XHWMHMYECKUN DKCHEPUMEHT: O3HAKOMIIEHHE C MOJEISAMHM KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEHIECTB (XJIOpuAa HATpUs); UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTHM XHUMHYECKOM peakiMu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  JJEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  IIpolecca
JMCCOMALMM  KUCIIOT, Iejaode u coiedl  (BO3MOXKHO HCIOJIB30BaHME
BUJICOMATEPHUAIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX TPU3HAKH
MPOTeKaHUs peakuii HOHHOro oOMeHa (00pa3oBaHUe OcajKa, BhIJCIECHHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOIINX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX pEaKluil (FOpeHHe, peakiy Pas3jioKEHUs, COCIUHEHHUS);
pacrno3HaBaHUE HEOPTAaHWYECKUX BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX PEAKIUI

Ha UOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4




Hemeramier 1 ux COCOAUHECHUS

2.1

OO6mast  xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapakTepHbIe cTeneHn okucieHusi. CTpoeHue U GU3NIECKre CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHMHYECKHE CBOMCTBA Ha TMpUMEpe XJopa
(B3auMoJIelicTBHE C MeETaUIaMHM, HEMETaJUlaMH, IIejIo4yaMu). XJIOPOBOAOPOI.
ComngHast KMUCJIOTa, XMMUYECKUE CBOMCTBA, MOJIydyeHHEe, MpuMeHeHue. [lefictBue
XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YesloBeKa. BaxkHelmme XJIopuabl U UX

HaXOXIACHUC B IIpUPOAC

2.2

2.3

O6mas xapaktepuctuka 3iemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeNeHH OKucieHus. CTpoeHne u (PU3MUECKUe CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOIHBIC MOIU(PHUKAIIMN
KHCJIOpOJia U cephl. XUMHYECKHE CBOMCTBAa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢dbusznueckue M XUMHUYECKHE CBOMCTBA. OKCHUIBI Cepbl KaK MpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYCCKHE CBOHCTBA
(oOmue Kak MpeICcTaBHTENs Kiacca KUCIOT U crenupuyeckue). XuMHUECKUE
peakiuu, JeKalrue B OCHOBE MPOMBIILICHHOTO croco0a IMOydeHHsl CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbgar-uoH. HaxoxaeHue cepel U €€ COCIMHEHUN B MPUPOJE. XUMUYECKOES
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMHU cepbl (KUCIOTHBIE TOXIH,

3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

OOmiass xapaxkTepucTuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTE€pPHbIE CTETIEHH OKUCIEHHS. A30T, pacClpOCTPAHEHHUE B IPUPOJIE,
¢dbuznveckue U XuMHUIecKre cBoricTBa. KpyroBopot azora B mpupoje. AMMHAK,
ero (u3MYeckre M XUMUYECKUE CBOICTBa, MOJydeHHe W mpumeHenue. Conu
aMMOHUSI, UX (QU3WYECKHMe U XUMUYECKHE CBOWCTBA, MpPUMEHEHHUE.
KavecTBeHHast peakiysi Ha HOHbI aMMOHHUSI. A30THasl KHCJIOTA, €€ MOJy4eHue,
¢du3nueckue W XUMHUYECKHE CBOMCTBAa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduaeckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMUYECKOe 3arps3HEHHE OKpYKaromei
Cpenbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amnorpornHsle Mogudukauu (ocdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, mosyudeHue. Vcnonb3zoBanue ¢ochaToB B KayecTBe

MUHEPAJIbHBIX YI00peHUI




2.5

O6mas xapaktepuctuka siemMeHTOB |VA-rpynmbel. OCoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKUCIEHUS. YTJIepol, aIOTPOITHBIC
MOIUGUKAIMK, PACIPOCTPAHEHUE B MPHUPOJE, (U3NYECKHE H XUMHUYECKHE
cBoiicTtBa. Aacop6uusi. Kpyrosopot yriepoaa B npupoje. OKCcuabl yrieposa,
uX (U3MYeCKHe W XUMHUYECKUE CBOICTBA, JICHCTBHE HAa JKUBBIC OPTraHU3MBI,
MOJIy4eHUE U TIPUMEHEHHE. DKOJIIOTUYECKUE TPOOIEMBI, CBS3aHHBIE C OKCHUIIOM
yriuepona(lV); rumoresa rino0adbHOTO MOTEIUICHUS KIMMAaTa, HapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONHM, UX (PUINYCCKUE W XUMHUYCCKHE
CBOWCTBa, TMOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHArT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIMHE, TPOMBIIUICHHOCTH H

CEJIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCIWHCHHSIX
yriepona (MeTaH, A3TaH, JTHJICH, alleTWUJIEH, 3TaHOJ, TJUIEPHH, YKCYCHas
kuciora). MIX cocraB M xumudeckoe crpoeHue. [loHsTHe O OHMOJIOTHYECKH
BOKHBIX BEILECTBAX: XHUpax, O€nIKax, YIrJIEeBOJaXx — M HUX POJH B KU3ZHH
yeloBeka. MarepuaibHOE €JUHCTBO OPraHMYECKHMX MW HEOPTaHHYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnyeckue u XHUMUYECKHE CBOMCTBAa, IMOJIyU€eHUE U
npuMeHeHre. CoeqUMHEHUs KpeMHus B mpupoje. OOuue mpeacraBieHus o0
okcuze kpeMHus(1V) n kpemaueBoi kucnore. CUIIMKAThI, UX UCIOJIb30BaHUE B
ObITY, METUIIHE, TPOMBIIIJICHHOCTU. BaxkHel1e cTpouTeabHbIE MaTepUabl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, keye300eToH. [IpobGnembr Oe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4€CTBEHHBIX PEaKIHMA HA XJIOPHUA-
MOHBl W HaONIO/IEHWE MPHU3HAKOB HUX TNPOTEKAHUS; OIMbBITHL, OTpa)karollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHNE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE C 00pasllaMH XJIOPUIOB
(rajyloreHNI0B); O3HAaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCITOJIB30BAaHWE BHUJCOMATEPUATIOB); HAOIIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3Y4YeHHE XUMHUYECKUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH W HaONMIOJeHHe Tpu3HaKa e¢
MPOTEKAHUS;, 0O3HAKOMJIEHHE ¢ (DU3UISCKUMH CBOMCTBaMHU a30Ta, pochopa u ux
COoeMHEHUIl (BO3MOXKHO HCIIOJNIb30BaHUE BHJCOMATEpHANIOB), 0OOpa3laMu

a30THBIX U (HOCHOPHBIX YAOOPEHUH; TOIyYCHUE, COONpaHne, paclo3HABaHUE U




W3Y4YCHHE CBOMCTB aMMMAKa; IPOBEICHHE KAauyeCTBEHHBIX pEaKIMi Ha HOH
aMMOoHMSI U (ocdar-uOH UM U3yYCHHE TPU3HAKOB UX MPOTEKAHUS,
B3aUMOJICHICTBHE KOHLICHTPUPOBAHHONW a30THOM KUCIIOTHI C MEJbI0 (BO3MOXHO
HCIOJIb30BAaHNUE BUJIEOMATEPHANIOB); HM3YUYEHUE MOJEIEH KPUCTAIUIMUECKUX
pewéTok anmasza, rpadura, (QyJulepeHa; O3HAKOMIIEHHE C IIPOLIECCOM
azcopOLUU PacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YE€HUE, cOOMpaHME, PACIO3HABAHWE U H3Yy4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAaueCTBEHHBIX pEaKIMi Ha KapOoHAT- H
CWIMKAaT-HOHbl ¥ M3y4YEHUE IPU3HAKOB HX IPOTEKaHMUS; O3HAKOMIICHUE C
MPOAYKIMEH CHJIMKATHOM HPOMBILUIEHHOCTH; DPELICHHE 3KCIEPUMEHTAIbHBIX

3aJa4 110 TEMC «BaxkHene HeMeTaIbl U BX COCIUHCHU

MeTaisl 1 UX COSIUHEHUS

3.1

OOw1ast XapakTepUCTUKAa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxkennss B Ilepuonnuueckod cucreMe XUMHYECKHMX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METAJNINYECKasl ~ KpUCTalInyeckass pemeérka. DJIEKTPOXUMUYECKUH  psf

HaHpH)I(eHI/Iﬁ MCTAJJIOB

3.2

3.3

duznyecknue U XUMUYECKUE CBOMCTBA MeTauioB. O0Imue croco0bl MOMyYeHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIJIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
koppo3uu. CrjaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIILIIEHHOCTH

[lenouynsle MeTauibl: nosiokeHue B llepuonmyeckoll cucTeMe XUMHUYECKUX
anemeHToB JI.MI. MenneneeBa; cTpoeHUE UX aTOMOB; HaX0XJICHHE B MPUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCuIsl 1
THAPOKCUIABI HATPUA W KaJiud. HpI/IMeHCHI/Ie IICJIOYHBIX MECTAVIOB MW HX

COeTUHEHUN

3.4

IllemouHo3eMenbHEIC  METalabl MArHMH W KajdbIUH: TOJOXKCHUE B
[Tepuonuueckoit cucreme xumuueckux saeMenToB .M. MeHneneeBa; crpoeHue
WX aTOMOB; HaxOXkJAeHHe B mnpupoje. Pusnueckue U XMUMHYECKUE CBOMCTBA
MarHus W Kaubliusl. BakHeWmne coequHeHWs Kaiablius (OKCHJ, THIPOKCH,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

AmomuHuii: nonoxkenue B llepuonmyeckoil cucteMe XHMHUYECKHX 3JIEMEHTOB
J.1. MennaeneeBa; CTpOCHHE aToMa; HaxoxKaeHue B mpupoae. duzmdeckue u
XMMHYECKHE CBOMCTBA aOMHUHUS. AM(DOTEpHBIE CBOMCTBA OKCHIIAa M THIPOKCHIA

AJTFOMHHUA




3.6

3.7

4.1

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xumudeckux saeMenTon J[. M.
MenpeneeBa; CTpOCHHE aroma; HaxoxaAeHue B mpupoae. Dusmdueckue wu
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbI u coiu xkene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOTyYEHUE

XUMUYECKUN IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3laMyd METaJVIOB U CILIABOB,
ux (U3MYECKUMH CBOMCTBAMHU; H3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAIIJIOB
(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICIICTBUSL OKCHJAa KalblUsig W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUATIOB); HMCCIIEIOBAHUE CBOWCTB KECTKOW BOJBI;
mpolecca TOpEHHs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJb30BaHHE
BHJICOMATEPHAJIOB); TPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIMI HA MOHBI
(Marams, Kanbhus, amomuaus, nubka, skenesa(ll) u xemesa(lll), memu(ll);
HaO0JII0/ICHNE U ONKMCAHWE MPOIECCOB OKpAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJNIb30BAaHHME  BUJCOMAaTEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THIPOKCHIA
LIMHKA; PEIIeHNE HKCIIEPUMEHTAIIbHBIX 3a]a4 110 TeMe «BakHelue MeTauibl U

UX COCIUHEHHUS»
XHUMHMS M OKpYXaromas cpeaa

HoBble maTepuansl u TexHosnoruu. BemiectBa n mMatepuanbl B MTOBCEIHEBHOU
JKA3HU 4esloBeKa. XUMHUs U 370pOBbe. be3ornacHoe UCIonb30BaHNE BEILECTB U
XUMUYECKUX peakuuii B ObiTy. IlepBas momolb Mpu XMMHYECKUX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpenst [IJIK. Pons XuMuu B pellieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble HMCTOYHMKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX Hepepa60TKH, HX pOJib B 6BITy " MIPOMBIINIJIICHHOCTHU

4.3

XHUMHUYECKHI OKCIICPUMCHT: U3YUYCHUC 06pa3u013 MaTepuajioB (CTCKHO, CIIJIaBbI

METAJIJIOB, MOJIMMEPHBIE MaTepUabl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

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

1

[Ipencrapienue:

11

0 TII03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYCCKOM HAayKH Kak obOnactu COBpPECMECHHOTI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAaHHEC MECTAa XUMHU CPEAU APYI'UX €CTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAAaX IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HUCIIOJIB30BAaTh MOICIHN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOIWsAMH, OCHOBAHHBIMHU Ha JOCTHIKCHHAX
XMMUYECKOH HayKH, YTO TO3BOJIMUT OOYdYaIOIIMMCS paccMaTpUBaTh
XUMUIO Kak cepy cBoelt Oyayiieil npopeccuoHaabHON AesITeNbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOQUIBHOrO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 0OIIET0 00pa30BaHMs

Bianenne cucteMoll XHMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHMIIINE XHMHWYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJsIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeIIeHHUs, peakui OOMeHa, TeIUIoBoW A(PQEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MAcCOBas JOJISI XHUMHUYECKOTO
AJIEMEHTa B COCMHEHUH, MaccoBas J10JI M IPOLEHTHAs! KOHIEHTpaLUs

BEIIIECTBA B PACTBOPE, PO aToOMa, MIICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHMYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHASL U HETIOJIApHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
JIIEKTPOJIMTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBICHHME, JIJIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTh XMMHUYECKOW peakumu, Katanmsarop, IIJIK, xopposus

MCTAJLJII0B, CILJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPAaHEHMs Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XHUMHH: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Brnanenune ocHOBaMH XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MAaTEPUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YIOOpEHUs, METaUlbl U CIUIaBBI,
HOPOAYKTHl TepepadOTKU MNPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CEIbCKOM XO3HCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpPOBATh XMUMHUYECKHE 3HAHMSI CO 3HAHUSIMHU JPYrUX

y4eOHBIX PEAMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaL[I/IIO O B€IICCTBaAx, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM IIPUMCHCHUUN n YMCHHC

HCIIOJIB30BaTh €€ AJId PCIICHU A y“IC6HO-HO3HaBaT€J'IbHBIX 3aJa4d

BH&I[GHI/Ie OCHOBaMHU ITOHATHMHOI'O afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH OJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUM  XUMHUYECKHUX  pEaKlWil; OCHOBAMM  XHUMHYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPpUCTHUKaMHU CTPOCHHUSA aTOMOB

5 XAMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsj sapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOOB, KATUS M KATBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JIeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpUOAaX H  TJIABHBIX
MOJATPYTIIAx) | AJICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHYECKHUE JIEMEHTBI
7.2 HEOpraHMYECKUe BellecTBa
7.3 XUMUYECKHE PEAKIIUH
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX DIIEMEHTOB, 3apsi
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAIUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHYECKHUE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJI, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamul, MarHHiA,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHIBI U THUIPOKCHIIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (l), uunka, xeneza (Il u
' I1), okecuasl yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEPU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHWYCCKUX

MIPEeBpAICHUH B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINI
10.3 WUTIOCTPUPYIOMINX ~XMMHUYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEUIECTB
104 MOATBEPKTAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHUYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHMHUYCCKHX PEAKIUH W HaXOAWTh KOJUYECTBO
' BellecTBa, 00BEM M MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe CcGhOpMynIHpoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOMH
' MOCyA0H U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMU OE30MACHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUIIAMH TTOBEICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEIACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIIEHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB TIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIOINX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONMrcaHue (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnuii

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; MMOJIYy4YCHUC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PACTBOPOB C OMNpPENEIEHHON MaccoBOil nosei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
denondranenna) Ans ONpeneNeHUs XapaKTepa Cpelbl B PacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4Y€HHE HEpPAaCTBOPUMBIX OCHOBAHU;
BBITECHEHHE OJHOIO MeTajlyla JpyrMM W3  pacTBOpa  COJIHU;
uccliieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «BaxkHelme HeMeTaulbl U HX COCOIUHCHUA,

«Baxxnelinme MeTayuIbl 1 UX COEIUHEHU

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
NPUCYTCTBYIONINE B BOJHBIX PACTBOpaX HOHBI: XJOPHI-, OpOMHI-,
womua-, cyinedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

14.2

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBS3U MEXY peaJbHO HAOII0OAAeMbIMU XUMHYECKUMU
ABJICHUSIMU U IPOLIECCAMH, MPOUCXOAAIIMMHI B MaKpO- U MUKPOMHUPE,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘laﬂbHHe XHUMHUYCCKUEC ITOHATHUA

1.1

YucTteie BemecTBa u cMecu. CiocoObI pasziesieHus: cMecei

1.2

1.3

ATOMBEI W MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOJIBI XUMHYSCKHX
9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB.

CTeneHb OKHUCIICHUS

14

1.5

3aK0oH IOCTOSIHCTBA COCTaBa BC€HIICCTB. OtHocHuTeIbHAS aToOMHasg Macca.
OTHOCHUTENIBHAS MOJICKYJIsIpHAd Macca. MaccoBasgs [0 XHMHYECKOIO

9JICMCHTA B COCIMHCHHUHA

KonunuectBo BemectBa. Monb. Momsipaast macca. MossipHbIii 00bEM ra3oB.

B3aumocss3s KOJIMYECTBA, MACChl U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

1.6

Ou3nyecKkue U XUMHUUYECKUE SIBICHHAA. XUMHUYECKAsl PEAKLUs U €€ NIPU3HAKHU.
3aKOH COXpaHEHMs MACcChl BEIIECTB. XMMHUECKHE YPaBHEHUS
[Iepnonnueckuit 3akoH U Ilepuonnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB

J.1. Menneneesa. CTpoeHrne aTOMOB

2.1

Ilepuognueckuii 3akoH. Ilepmonnyeckas cucreMa XMMHUYECKHX DJIEMEHTOB
J.. Menneneesa. Ilepuoaer u rpynnsl. @U3n4ecKuii CMBICI TOPSAIKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

2.3

3.1

Crpoenue atromoB. CoctaB aToMHbIX siiep. M3oTonbl. DnexTpoHsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aTOMOB TepBhIX 20 XHUMHMYECKHX 3JIEMEHTOB

[Tepnonnueckoit cucremst /.M. MeHneneena

3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHUYECKHX JJIEMEHTOB IMEPBBIX
TpEX IIEPUOJIOB, KaJIus, KaJIbLIUS (paguyca aTOMOB,
ANEKTPOOTPHUIATETLHOCTH, METANINYECKMX U HEMETAJUIMYECKUX CBOMCTB) U
UX COCJUHEHUH B COOTBETCTBUM C IIOJIO)KECHHEM DJIEMEHTOB B
[Iepnonnueckoil cucTeMe U CTPOCHUEM X aTOMOB

CrtpoeHue BenecTa

Xumuuaeckasi cBsizb. KoBasieHTHas (TMOJisipHAsT ¥ HETOJSPHAs) CBA3b.

3J'ICKTpOOTpI/II_IaTCJ'IBHOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.



Merannndeckas CBI3b

3.2

Tunbel KpucTamaMueckux peméTok (aroMHas, HOHHAs, MeETauIndecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIMYECKON PELIETKUA U BUJIA

XHUMHYECKOU CBI3U

Baxueliye npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertawibl U ux

COCIUHECHUA. MeTamisl ¥ uX COCAMHCHUS

4.1

Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHHMUYECKUX COCIMHEHHA: OKCHIOB
(coneobpa3yromue: OCHOBHBbIE, KHUCJIOTHBIE, amQoTepHbIC) u
Hecosieo0pa3yrlye; OCHOBaHHN (IIETOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCIOT (KUCIIOpOJCcOoAepKalie © OeCKUCIOPOAHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX U KUCITBIX)

4.2

4.3

4.4

@dusznueckue M XUMHUYECKHE CBONCTBA MPOCTBHIX BEIIECCTB-HEMETAIUIOB!
BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

dusnueckre U XUMHUYECKHE CBOUCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HATpUs,  Kajuus, MarHus W KaJblUs,  QIIOMHHHUSA,  JKele3a.

DNEKTPOXUMHUUECKUN Psijl HAIPSHKEHUH METaIlJIoB

Ou3nMYecKue W  XUMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEAUHEHHI

HEMCTAJJIOB: XJIOPpOBOAOPOAA, CCPOBOAOPOJAA, aMMHUAKaA

4.5

4.6

dusnyeckre U XUMHYECKHE CBOICTBA OKCHIIOB HemeTauioB: cepol (1V, V1),
asora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), xpemuusa(lV).
[TonydyeHne OKCHI0B HEMETAIIIOB

Xumnueckue coiictBa okcuioB: MetauioB |A-IIA rpymm, uunka, meau(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

4.7

XUMHUECKHEe CBOWCTBA OCHOBaHMH M aM(OTEpPHBIX TUAPOKCHIOB (Ha
IpUMepe TUJIPOKCHUIOB alFOMHUHUS, *Kele3a, HuHKa). [lomyuyenne ocHoBaHMit

1 aM(OTepHBIX THAPOKCUIIOB

4.8

4.9

4.10

411

OO6mme XUMHYECKHE CBOICTBa KHCJIOT: XJIOPOBOJIOPOJHOM,
CEpOBOJIOPOAHOMN, CEPHUCTON, CEpHOM, a30THOM, (HOCPOpPHON, KPEMHUEBOH,
yroiabHOH. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CepHOW U
a30THOM KucHOT. [TonyyeHnne kucior

OO6mume XxuMHUUIECKHe CBOMCTBA cpeHux coiied. [lomyduenue coneit
[Tonyyenue, cobupaHue, pacriozHaBaHHE BOJIOPOJA, KHCIOPOJa, aMMMaKa,
YTJIEKUCIIOTo ra3a B JlabopaTopuu

[Tonyyenue amMmmaka, CEpHOM M a30THOM KHCIOT B MIPOMBIILICHHOCTH.




OO6mmume crmocoOb! MOTYYeHUSI METaJIOB

412

I'eneTnueckas cBA3b MCXKIY KilaCcCaMU HEOPTraHUYCCKUX COCI[I/IHeHI/Iﬁ

5.1

5.2

XUMHYECKUE PEAKIIUU

Knaccugukanus XuMUYeCKUX peakiyii Mo pa3InYHbIM MPU3HAKAM: 110 YHCITY
U COCTaBY YYAaCTBYIOLIUX B PEAKIMU BEUIECTB, MO TEMJIOBOMY 3 deKTy, 1Mo

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMUUYECKUX YJIEMCHTOB

TeroBoil PPeKT XMMUYECKOH peakuuu, TEPMOXUMHUYECKUE YpPaBHEHUS.

DK30- U 3HI0TEepMUYECKUE peakuuu. TepMoXuMUiecKre ypaBHEHHUS

5.3

OKuCINTEIbHOBOCCTAHOBUTEbHbIE PEaKIMH. Oxucnurenu u
BoccTaHoBUTeNU. [Ipolecchl OKMCIEHUS U BOCCTAHOBJIEHMS. DJIEKTPOHHBII

0aJaHC OKHMCIIUTEIbHOBOCCTAHOBUTEIbHOM pC€aKiuu

5.4

TeOpI/IH SHGKTpOHHTquCKOﬁ Aucconuanuu. KaTI/IOHLI, AHHWOHBI.
BHGKTI)OJII/ITBI N HCIJICKTPOJIMUTHI. CuibHBIC U c1a0bIe OJICKTPOJIUTHI. CreneHb

IUCCOLIAAIAN

5.5

Peaknum noHHOTO 0OOMEHa. Y CIIOBUS MPOTEKAHUsI PEaKIMii HOHHOTO 0OMeHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

Xumus 1 OKpYyKaromiasa cpeaa

6.1

BemectBa u marepuanbl B IIOBCEIHEBHOM JKHU3HU 4elnoBeka. beszomacHoe
HCIOJIb30BaHNE BEIIECTB U XUMHUYECKHX PEAKIUH B J1abopaTopuu U OBITY.

HepBa;I IOMOIIb ITPpHU XUMHUYCCKUX O0KOI'aX U OTPABJICHUAX

6.2

XUMUYEeCcKOoe 3arps3HEHHE OKpyXaromied cpenbl (KUCIOTHBIE O,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBpaICHUS
[IpenenpHas momyctumas konueHntparus semiecTB (IIJ1K). Ponp xumuum B
pEelIeHUU HKOJOTHYECKUX Tpo0ieM. YCWICHHE TMapHUKOBOro 3¢deKra,

paspymieHue 030HOBOT'O CJI0A

6.3

[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KPEMHHUS U UX COCTMHEHUN B
OBITY, MEIHIIMHE, POMBIIUIEHHOCTH M CEIBCKOM Xo3stiicTBe. [IpumMeHeHne
METAJUIOB M CIUIaBOB (CTallb, YYTyH, IIOPATIOMHHUN, OpoH3a) B OBITY U
MPOMBINIUIEHHOCTH WX coenuHeHud. [loHsTME O KOppo3WM METaIoB,

OCHOBHEBIE CITOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[IpupoaHble MUCTOUYHUKH YTIEBOJIOPOAOB (Yrojb, MPUPOAHBIA Ta3, HE(TH),

MPOIYKTHI UX TiepepaboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHaan'IBHBIC MIOHATHS 00 OpPraHnvYCCKUX BCIIECTBAX KAK O COCAWHCHUIAX

yraepona (MeTaH, 3TaH, JTWIEH, alleTWIeH, ATAaHOJ, TJIMIEPHH, YKCYCHas




KI/ICJ'IOTa). IlonsgTie O OMOJIOTHYECKH BayKHBIX BCIICCTBAX: JKHPAX, 6en1<ax,

YIJICBOAAX — U UX POJIK B )KM3HU YCIIOBCKA

7 Pacuérsr:
7.1 o ¢hopMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCOBOM) JTOJIU PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHE
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