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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMHM Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUs COCTaBIIEHA Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMBI
OCHOBHOTO 00111eT0 00pazoBanus, npeacTaBieHHbx B PI'OC OO0, a Takke Ha OCHOBE
benepanpHON pabouei MporpaMMbl BOCIIUTAHUS U C YIETOM KOHUEMINH TP ETOAaBaHHs
yueOHOTrO mnpenMera «XuMmus» B o00pa3oBaTelIbHBIX oOpraHuzanusx Poccuiickoi
denepanum.

[Iporpamma no xuMuu Ja€T NpeICTaBICHUE O MEJIsIX, OOIeH CTpaTeruu oOy4eHus,
BOCIIUTAHUSA W  Pa3BUTHS  OOYy4yalOIIMXCA CPEACTBAMU  Y4yeOHOro MpeaMera,
yCTaHaBIMBAaeT  O0sA3aTelIbHOE  MPEIMETHOE  COJAEpXKaHUE,  MPEeAyCMATPUBAET
pacmpenesieHue €ero Mo KiaccaM M CTPYKTYpUpPOBAaHME II0 pasfeiaM U TeMmaM
[porpaMMbl 10  XHMHH, OIPEACNSeT  KOJWYECTBEHHBIE U  KA4ECTBEHHBIC
XapaKTEPUCTHUKU COAEPKaHUS, PEKOMEHAYEMYIO TTOCIEA0BATENBHOCTD N3YUYECHHS XUMUN
C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKK y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW O00YYalOLIMXCS, ONPEEseT BO3MOKHOCTH NpEeIMeTa IS
peann3anuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTEIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOIO OOHIEro 0Opa3oBaHus, a Takke TpeOOBaHUM K
pe3ynbTaTaM OOyYeHHs] XMMUM Ha YpPOBHE LeJlel HM3ydeHus MpeAMeTa U OCHOBHBIX
BUJIOB YUEOHO-TI03HABATEIbHON IESITEIIbBHOCTH 00YUYaloIIEerocs 0 OCBOECHUIO y4eOHOTO
COJZIEpKaHMUS.

3HaHWE XWUMUHU CIY>KAT OCHOBOW Juisi (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHU O MaTepUaIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb
UrparoT (HopMuUpyeMble XUMUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUIX YHEPTUU U 00
ABOJIIOLIMU BEUIECTB B MPHUPOJIE, O MYTIX PELICHUS INI00ANbHBIX MPOOJIEM YCTOMYMBOTO
Pa3BUTHUSL YEJIIOBEYECTBA — CBIPHEBOW, DHEPrE€TUUYECKOM, NMUIIEBOM M 3KOJOTHYECKOU
0€e30MacHOCTH, TPOOIIEM 3IPABOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peaM3ali BO3MOXKHOCTEH ISl caMOpas3BUTHUS U (HOPMHUPOBAHUS
KYJbTYpbI JIMYHOCTH, €€ 0011el U (PYHKIHOHATBHOU TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
OoOydJaronuxcsi,  HaBBIKOB  HMX  CaMOCTOSITEIbHOM  y4eOHOW  JIeATeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEAOBATEIIbCKUX yMEHHUH, HEOoOXOJAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMHUT CO CHECNU(PUKOH HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAa€T OCHOBBI
LIEJIOCTHOTO B34 HAa €AUHCTBO IIPUPOJBI M YEJIOBEKA, SBISETCA OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIIUXCS;

CrocoOCTBYeT (OPMUPOBAHUIO I[IEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJE, K YEJOBEKY, BHOCUT CBOW BKJAJ B 3KOJIOTHYECKOE
oOpa3zoBaHHe 00yJaIOMUXCS.



JlanHple HampaBieHHss B OOYyYEHHHM XHMHUU OOECHEUMBAIOTCS CHEenU(pUKON
coJiepKaHusl yueOHOTO IPEIMETA, KOTOPBIN SIBJIAETCS MEIarornyecky alaliTUPOBAHHBIM
OTpakeHHeM 0a30BOY HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00Iiero oOpa3oBaHMs OPUEHTHUPOBAH Ha
OCBOEHME OOYyYaIOIIUMUCS CHUCTEMbl IE€PBOHAYAJIBHBIX IOHATUA XUMHH, OCHOB
HEOPraHNYECKOM XUMHUU U HEKOTOPBIX OTAENIbHBIX 3HAYUMbBIX MOHATUN OpPraHUYeCKON
XUMUH.

CrpykTypa coaepkaHusi NpOrpaMMbl IO XUMUM C(HOpMHpOBaHa Ha OCHOBE
CUCTEMHOro noxaxona kK e€ wuszydeHuro. ConepikaHue CKJIaAbIBACTCS W3 CHUCTEMBI
MOHATUN O XMMHYECKOM 3JIEMEHTE M BEUIECTBE M CHCTEMBI IOHATUH O XUMHUYECKON
peakuuu. O0e STH  CHUCTEMBbl CTPYKTYPHO  OpPraHM30BaHbl [0  MPUHLHUILY
MOCJIEIOBATEILHOIO PAa3BUTUSL 3HAHMM HAa OCHOBE TEOPETHUYECKUX MPEACTABICHUN
Pa3HOIO YpOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnoguyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHUMMU;

— YUYEHUs O CTPOECHUU aTOMa U XUMUYECKOM CBA3U;

— IPEJICTABICHUN 00 3IEKTPOJIUTUYECKOMN JUCCOLMALINY BEIIECTB B paCTBOPaXx.

Teopernyeckre 3HaHUS PacCMAaTPUBAIOTCS HA OCHOBE AMIIMPHUYECKHU MOJTYyYEHHBIX
U OCMBICICHHBIX (AKTOB, Ppa3BUBAIOTCS IOCIEAOBATEILHO OT OJHOTO YPOBHS K
APYTroMy, BBINIOJIHASA (PYHKIMHU OOBSICHEHUS U NMPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEH MPaKTUUYECKOr0 MPUMEHEHHMSI U MOJTYyYEHUS U3YyYaeMbIX BEILIECTB.

OcBoeHue mporpamMMsbl MO0 XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHUIO MTPEICTABICHUS
O XUMHMYECKOW COCTaBJISIIOIIEH HAy4YHOM KapTUHBI MHUpa B JIOTHKE €€ CUCTEMHOMN
IIPUPOABI, IEHHOCTHOTO OTHOILIEHHS K HAYYHOMY 3HAaHHIO M METOAaM IIO3HAaHHS B
Hayke. M3ydeHne XMMHUHU NMPOUCXOAUT C MPUBIICYEHUEM 3HAHUN M3 PaHEE M3YUYECHHBIX
yueOHbIX npeameToB: «Okpykaomuid Mup», «buonorus. 5—7 knacce» u «Duszuka. 7
KJIacC».

[Ipu m3ydeHUN XMMHUM MPOUCXOAUT (POPMUPOBAHUE 3HAHMM OCHOB XHUMHYECKOU
HAayKM Kak OOJacTHM COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOW JesSTEIbHOCTH
YyelloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajaya y4deOHOro
MpeAMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBl XMMHUYECKUX 3HAHUW — BaKHEHIIMX
(aKkTOB, MOHATHI, 3aKOHOB U TEOPETHUYECKUX MOJIOKEHHUM, AOCTYNHBIX 000OLIEHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, A3blka HAyKH, B MPHUOOIIEHNH K HAYYHBIM METOAAM
MO3HAHUS TPU H3YYCHHHM BEIIECTB U XUMHUYECKHX peakuui, B (HOpPMHUPOBAHUM HU
pa3BUTUHU IO3HABATENIbHBIX YMEHUH M UX NPUMEHEHHHM B y4EOHO-IIO3HABAaTEIbHON U
y4eOHO-UCCIEOBATEIbCKONM  JEATEIBHOCTH, OCBOEGHHMM  HIpaBWil  0€30I1aCHOTrO
oOpallieHus C BeIeCTBaMU B IOBCETHEBHOM JKU3HHU.

[Ipy u3yyeHMM XMMUU Ha YPOBHE OCHOBHOTO OOMIEr0 OOpa30BaHUS Ba)KHOE
3HaYeHHe MPUOOPENN TaKUE 1, KaK:



— (GOpMHpPOBAaHHE HWHTEJUIEKTyaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSITEIBHOMY MPUHATHIO pEUICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HAINpaBJIEHHOCTh 00yUYEHHUS HA CUCTEMAaTHUYE€CKOE MPHUOOIIECHUE 00YUaIOIUXCs K
CaMOCTOSITENIbHOM TO3HABATEIbHON JI€ATETbHOCTH, HAay4YHbIM METOJaM IO3HAHUS,
(bOopMUPYIOIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecrieueHre YCJIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO OO0YYaIOIIMMUCS
OTbITa PA3HOOOPA3HOMN JIEATEIbHOCTH, TO3HAHUS Y CAMOTIO3HAHUS, KIIFOUEBBIX HaBBIKOB
(KITIOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCATBHOE 3HAYEHUE ISl Pa3IMUHBIX
BUJIOB JICSITEILHOCTH;

— ¢dopmupoBanre oOmeld  (PYHKIMOHAIBHOM U  €CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBSCHSATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpA, UCTOJIb3YysI 3HAHUS U OMBIT, MOJYYCHHBIC TIPU U3YUYEHUH XUMUU, NPUMEHSITh UX
P pelIeHU POoOIeM B TTOBCEHEBHOM KU3HU U TPYIOBOM JCSITEIBHOCTH;

— ¢dopmupoBaHrue y OOyYaIOUIUXCAd TYMaHUCTUUECKUX OTHOIICHUU, MOHUMAHUS
[IEHHOCTH XUMHUYECKUX 3HAHUM JUIsi BBIPAOOTKH HKOJIOTHMYECKH LeIeco00pa3Horo
MOBEJICHUS B OBITY U TPYJOBOM JCATEIHHOCTU B LENIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPY’KarOIIEW IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHBAllUM K OOYYEHHMIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOECHUS OOIIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0o 00yUeHMUS.

OO0mee 4uciao 4acoB, OTBEAEHHBIX JJISI U3YUYCHUSI XMMUU HA YPOBHE OCHOBHOIO
oO1ero oOpaszoBaHnus, coctapisieT 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca B HEJICIIO),
B 9 knacce — 68 yacoB (2 yaca B HEJIETIO).



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 W MOJIEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHUMBOJIBI XHMHYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcCHTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBast oJI1 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. XUMUYECKash peakus U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JJabopaToOpHBIM O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xenes3a ¢ pactBopoM cos meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHUsI MacChl, CO3JaHUE MOJENeH MOJIEKYI
(IIapoCTEepPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue kucimopoaa. CrocoObl



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

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

Bonopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTel u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PAaCTBOPE. XMUMHUYECKUE CBOMCTBA BOAbLl. OCHOBaHHS.
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:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEpHBIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: 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.

['eneTnueckas CBsI3b MEXY KJIaCCAaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KUCIOPOAOM W YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), HAOJIO/ICHHE O0pa3llioB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXKHO HCMOJIb30BAHWE BHJICOMATEPUAIIOB),



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 METajulaMHu, peakUWil HEUTpaih3aluH, IOJTYYEHHE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

[Hepuoauueckui 3axkoH u Ilepuoguuyeckass cucremMa XUMHYECKHUX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

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

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. 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. XapakTepucTHKa XUMHUYECKOIO
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 [leppoanvyeckoil CUCTEMBI XUMHUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

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

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--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,
WUTIOCTPUPYIOUIUX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK U MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
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, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IIaHEThI, 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 XUMHUYECKHUX dJIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX
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 HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEeHEeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, 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. [lonsatue o xumuyeckoM paBHoBecuu. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

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



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEaKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4eckoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakiny Ha HOHBL. [IoHATHE O THAPOJIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIIEIEHHWE Ta3a, oOOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(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
(B3auMoOAEICTBHE C MeTaJUlaMH, HEMETaulaMH, WIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

Oo6mast xapakrepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHEe CBOMCTBA. OKCHUABI CEpbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIIOThI, KAUECTBEHHAs pEaKLIMs 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.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux QU3NUECKUE U XUMUYECKUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEpAJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3NIecKue U XUMHUIECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMKU, PACIpPOCTpaHEHWE B MpPUPOJE, (PUINUYECKHUE U XUMHUYECKHE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOrO TOTEIUICHUS KJIMMAaTa, MAPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[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€H3WH), UX POJb B OBITY M MPOMBILIIICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumeHenue. CoeauHEHHS KpemMHHUsT B mpupojae. OOmme mnpeacTaBieHUs 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCTIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xkarore (QU3NUECKUe M XUMUYECKHUE CBOWMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHATIOB), HaOIIOICHNE TIpoliecca OOYIJIMBaHUS caxapa Mo ACHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoMcTBaMM a3oTa, (ochopa M UX CcOoeIMHEHUH (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUSI, B3aUMOACHCTBUE KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4deHHe, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE METaIoB. MeTramndeckasl CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crnocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYryH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuUMepe HaTpus U Kanus). OKcuibpl U



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoje. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HaXOXICHUE B Ipupojsie. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHEe CBOMCTRA kene3a. OKCUIbI, TUIPOKCHIBI M con xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakuuii B ObITy. [lepBas momoib npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

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

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasioB MaTepuajoB (CTEKJIO, CIUIAaBBl METAJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTJCIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTH, KPUCTATIINYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIETo
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMd U HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacCIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATEIbCKOM, TBOPYECKOW W JAPYTUX  BHJAAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TpoLecCE€ OSTOM Y4yeOHOW JeATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TIPEICTABICHUSA O BEIIECTBE M XMMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOMU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHSA OOy4YEeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Js, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAaHHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTEeH HX PEIICHUsS MOCPEICTBOM METOJIOB XUMMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHUS OOIIEHAYYHBIE TMOHATHS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHBIC yIeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ACIBbHBIX (DaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE pacCyXJeHus (MHAYKTUBHBIC, ACAYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI D3JIEMEHTAa), XHUMHYecKas GopMmylia W YpaBHEHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JUISl BBIMOJTHEHUSA
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOI'O MCIIOJIB30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTHUMANbHYIO (pOpMY MpeacTaBlieHuss HHPOpMAIA U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIJIEIOBATENBCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcykmaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
nabopatopHOi pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHus, oOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIAWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JCUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX pe3yabTaTOB IO OCBOEHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JIEATEIBHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HAaHMS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHYECKHUX IOHATHI: aToOM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE PEAKIINH, TETI0BON A (EKT peakiumy,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsE KOHILIEHTpAIKs1) B PaCTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX ~XUMHUYECKUX TIOHATUA H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e CII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUsI (hOPMYJT BELIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

e OTIPE/ICNIATh BAJICHTHOCTH ATOMOB JJIEMEHTOB B OWHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Menaeneesa:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTapo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckmx snaemeHtoB . .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIIO 3JEKTPOHOB
Y paCIpEaeIeHUE X 1O 3JEKTPOHHBIM CIIOSIM);

e KJTacCU(UIIMPOBATh XUMHUYECKUE JJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP:K/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINA;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

¢ BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOIO0 3JIEMEHTa MO (opMyse COEIUHEHMS,
MaccoBYIO JIOJII0 BEIIECTBA B pacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

e IPUMEHATH OCHOBHBIE OTEPAIIMN MBICIUTEIBLHONU JEATEIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYHUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4Y€HUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJCIUPOBAHUE, SKCHEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBAThH MPABHUJIAM TOJIb30BAHUS XUMHUYECKOM MOCY/I0N U TaOOpaTOPHBIM
o0opyZoBaHMEM, a TaKXe NpaBWwiIaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONpPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTanenH,
METUJIOPAHXK U IpyTHE).

K xoHI1y oOydenus B 9 kiiacce npeiMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPUIATENIBHOCTh, CTEINEHb
OKHUCJICHUS, XUMUYECKasl PEaAKIUs, XUMUYECKasi CBS3b, TEIJIOBOU AP(DHEeKT
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, BJCKTPOIUTUYECKAsT TUCCOLMAIUS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCIIUTENb, BOCCTAHOBHUTEIIb, OKHMCJICHHE W  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTN4YecKas), KpUCTAJIMYecKas pemnéTka, KOppo3us METaJlIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKON pEaKIHUH, MPEACTbHO JIOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;

e ICII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUST (hOpPMYJT BEIIECTB
Y YPaBHEHUM XMMUUYECKUX PEAKIINM;

e OTIPEJICTISATh BAJICHTHOCTh U CTETEHb OKUCJICHUS XUMHUYECKUX DJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUM 1o (opMyniaM, BHUI XHMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUChIBAaTh U XapaKTePHU30BaTh
Tabnuunyo (opmy Ileprogmdeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manele u OOJBIIHE IEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMM ~ XApPaKTEPUCTHUKAMHU  CTPOCHHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCIWHECHUM B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOCHHUS UX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTEepU30BaTh (OMHUCHIBATh) OOIIKME U CcHEUPUYECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUUECKON AUCCOIUALIMU KUCIIOT, EI0UeH
U COJICH, MOJIHBIE ¥ COKpAIIEHHbIE YpaBHEHHUS PeaKIuii HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIMM, MOATBEPKIAIONINX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OalaHca 3TUX PEaKIIHA;

 IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BEIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJII0 XHMHYECKOTOo JdjieMeHTa 1o ¢GopMmylsie COCIMHEHUS,
MacCOBYIO JIOJIO BelIeCTBa B pPacTBOpPE, IMPOBOAUTH PacuéThl MO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COOMIOAATH TIPaBUJIA TIOJIB30BAHUS XUMUYECKON MOCYI0M M Ja00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBHM C HWHCTPYKIHUSMHU TIO BBINOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKITUH, TTOATBEPKIAIONMINE KAYSCTBEHHBIM COCTaB Pa3IUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEILHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
NPUYUHHO-CJICACTBEHHBIX CBSI3€M — JJII M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacoB CITMCOK UTOTOBBIX crnocob
HanMeHoBaAMMe MpakTu DJIEeKTPOHHbIE IUTAHUPYEMBIX OLICHKHU
> pa3/iesioB H TeM Kourposbupie ‘1€CKHE (muponeie) pesyvITOD © HTOTOBBIX
n/n Bcero pacoTHI 00pazoBaTeibHbl  YKSAHHEM STANOBMX | pppappysvenpr
NporpamMmel padoThI e pecypchl (bopMupoBaHus X
pe3yabTaToB
Pa3nes 1. [leppoHavyaibHble XUMUYECKHE NOHATHS
WUTFOCTPAPOBATH - YCTHBIN
B3aUMOCBSI3b OTBET
OCHOBHBIX -
XUMUYECKUX MOHATHH | mpaKTHYeCK
U IPUMEHSTH 3TH ast paGota
Xumust — BaKHast HOFGITIA TIpH
061ACTD CCTECTBOSHANIS bubnuorexa [JOK = onucaHuy BEIIECTB U
1.1 . 5 2 https://m.eds00.ru/7 = MX NpeBpallEeHuN;
1 HIPAKTIHCCKOHN f41837c HCIIOJIB30BAaTh
JESATEIbHOCTH YEJIOBEKA XEMEYECKYIO
CUMBOJIUKY JIJIS
coCTaBJIeHUS POpPMYII
BEIIECTB U yPaBHEHUN
XAMHYECKUX PEAKIIU;
KJ1accu(UIUpoBaTh - YCTHBII
BemecTBa 1 XuMu4deckue Bubmiorexa LIOK | xuMiraeckue oTBet
1.2 15 1 https://m.edsoo.ru/7 | 3IE€MeHTHI, -
peakin f41837c HEOpraHUYeCcKue KOHTPOJIbHA
BEIIIECTBA, s pabora
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Hroro no pazneny

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHU4YeCKUX BellecTB

20

XUMHYECKHE PEAKITII
(110 YuCIy U COCTaBy
Yy4aCTBYIOIIHUX B
pEaKIiu BENIeCTB, 110
TerIoBoMy dhdexTy)

2.1

2.2

Bosnyx. Kucnopon.
ITonsarue 00 okcumax

Bonopon.Ilonstue o
KHCIIOTaX U COJISIX

1

bubmuoreka [JOK
https://m.edsoo.ru/7
f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7
f41837c

OTIpeNeNATh
BaJICHTHOCTh aTOMOB
JJIEMEHTOB B
OMHAPHBIX
COETMHEHUSIX,
CTETEeHb OKUCIICHHUS
JJIEMEHTOB B
OMHapHBIX
COCTUHEHUSIX,
MIPUHAIICKHOCTD
BEIIIECTB K
ONPEACIEHHOMY
KJIaCCy COEIMHEHUN
o opmynam
XapaKTepU30BaTh
(omuceIBaTh) oOIITHE
XUMHYECKHE CBOMCTBA
BEIIECTB Pa3IUIHBIX
KJIaCCOB,
MOATBEPIK1ast
OTHMCaHUEe TPUMEpPaMH
MOJICKYJISIPHBIX

- YCTHBIN
OTBET

- YCTHBIN
OTBET
PaKTUYECK
ast pabota
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ypaBHEHUH
COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLIUN;
MPOrHO3UPOBATH
CBOICTBA BEILIECTB B
3aBUCUMOCTH OT UX
Ka4yeCTBEHHOI' O
COCTaBa,
BO3MOXHOCTH
MIPOTEKAHUS
XUMHUYECKUX
IIpEBpaLICHUN B
Pa3IUYHBIX YCIOBUSIX;

2.3

Bopna. Pacteopsl.
[Tousttre 06 OCHOBAHUIX

1

bu6mmoreka [IOK
https://m.edsoo.ru/7
f41837c

XapaKTepu30BaTh
(omuceiBaTh) oOLIHME
XUMHUYECKHUE CBOMCTBA
BEILECTB Pa3INYHBIX
KJIaCCOB,
MOATBEpK1ast
onKcaHue NpUMepaMu
MOJIEKYJISIPHBIX
ypaBHEHUH
COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUN;
MPOTHO3UPOBATH
CBOMCTBA BEILIECTB B
3aBUCHUMOCTH OT UX
KaueCTBEHHOTO
COCTaBa,
BO3MOYKHOCTH

- YCTHBIN
OTBET
PaKTUYECK
ast pabota
KOHTPOJIbHA
s pabora



https://m.edsoo.ru/7f41837c
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MPOTEKAHUS
XUMHYECKHUX
MpPEBpAILICHUH B
Pa3IMYHBIX YCIOBUSIX;

XapaKTepU30BaTh - YCTHBIi
(onmceIBaTh) O0IIME OTBET
XUMHMYECKHE CBOMCTBA -

BEIIECTB Pa3INIHBIX TIPAKTHYCCK
KJIaCCOB
OCHOBHBIE KJIACChI bu6mmoreka [IOK ’ ast pabora
MTOATBEPIK1ast -
24 HEOPTraHUYECKUX 11 1 https://m.edsoo.ru/7 P
. OIMCAaHUE TTPUMEPaAMH
COCTUHEHUN f41837c KOHTpPOJIbHA
MOJIEKYJISIPHBIX s paGota
ypaBHEHUN
COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIU;
Hroro o pasneny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckast cucrema xumudeckux d1ementoB /I, M. Menaeneesa. CTpoenune aToMoB.

Xumn4ieckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHUTEIbHBIE pe€aKnuu

3.1

[Iepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB
. . Mennene-eBa.
Crpoenue atoma

bu6nmoreka [JOK
https://m.edsoo.ru/7
f41837c

pacKpbIBaTb  CMBICH - YCTHBIN
[Iepnonnueckoro OTBET
3aKOHa J. n.
Menneneesa:

JEMOHCTPHUPOBATH

ITIOHUMAaHHE

NIEPUOANYECKOU

3aBUCUMOCTU CBOWCTB
XUMHUYECKHUX

JJEMEHTOB  OT  HX



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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IIOJIOXKCHUS B
[Tepuonuueckoi

CHCTEME, OIIMCHIBATh
U XapakTepu3OBaTh
Tabauunyto  Gopmy
[Tepuonuueckoi

CHCTEMBI XMUMHUYECKHX
3JIEMEHTOB: Pa3IN4aTh

MTOHSTHS «rJIaBHAs
MOArpyrmmna (A-
rpymmna)» u
«11000YHas

MOATpyIIIa (b-

rpynmna)», Majible H
OoJbIIINE  TICPHO/IBI,
COOTHOCHUTH
0003HaYCHHS,
KOTOpbIE HMEIOTCS B
TabuIie
«ITepuognueckas
CHCTEMa XHMUYECKHX
anmementoB  JI. W.
MenpaeneeBa» C
YHCIIOBBIMHU
XapaKTEePUCTUKAMHU
CTPOEHUS aTOMOB
XHUMUYECKHUX
9JIEMEHTOB (COCTaB M
3apsn  sApa, oOrmiee
YUCJIO DJIEKTPOHOB H
pacrpesesnieHie ux Mo




AJIEKTPOHHBIM CJIOSIM);

XUMHYECKas CBS3b.

OTIPECIISATH BU
XUMHYECKOU CBSI3U
(koBaneHTHAas U
HWOHHAas) B
HEOPraHUYECKUX
COETMHEHUSX;
PacKpbIBaTh CMBICT

- YCTHBIN
OTBET
KOHTpOJIbHA
s pabora

bubnuorexka [IOK = OCHOBHBIX
OKHCIUTEIBHO-
3.2 8 https://m.edsoo0.ru/7 =~ XUMHUYECKHUX
BOCCTAHOBUTCJIIBbHBIC o
f41837c HOHSITHU:
peakiuu
OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIE
peakiuu,
OKHCJIUTEb,
BOCCTaHOBHUTEIIb,
OKHCJIEHUE U
BOCCTaHOBJICHHE
bu6mmoreka [JOK
Wroro no pazneny 15 https://m.edsoo.ru/7
f41837c
bu6mmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7
f41837c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME
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9 KJIACC

KonuyecTBo yacos CITUCOK MUTOTOBBIX croco6
DJIeKTPOHHbIE IUIAHUPYEMBIX
N HaumeHoBaHue IIpakTnyeckue (mudp P ) pes p}; 0B ¢ OLCHKH
2 nudpoBbIe YIIBTATOB
pa3iesioB M TeM KOHTPOJIbHbIE padoThI p UTOTOBBIX
I/ Bcero 6 06pa30BaTeﬂbeI YKa3aHUEM OTaIlOB UX IIaHUPYEMBbI
NPOrpamMMbl a00TbI
porp p e pecypebi dopMupoBaHuS <
pe3yabTaToOB
Pa3nen 1. BemecTBO 1 XMMHU4YeCKHeE PeaKIuu
PacKpbIBaTh CMBICI - YCTHBII
OCHOBHBIX OTBET
XUMHUYECKUX -
TIOHSITUM: KOHTPOJbHA
XUMHUYCCKHI 2JIEMEHT, s pabota
aToOM, MOJIEKYJa, UOH,
KaTUOH, aHUOH,
MIPOCTOE BEIECTBO,
CJIO’KHOE BEIIECTBO,
IToBTOpEHUE U
. bubnnorexka [JOK = BaJICHTHOCTS,
yriyoJieHue 3HaHUuN
11 5 1 https://m.edso0.ru/7 = 3IEKTPOOTPULIATEIILHO

OCHOBHBIX Pa3/ieoB
Kypca 8 kiiacca

1412636

CTb, CTETICHb
OKHCIICHHUS,
XUMHAYECKast PeaKIns,
XUMHYECKas CBA3b,
TeroBoi 3¢ dexr
peaxIu, MoJb,
MOJISIPHBIA 00BEM,
pacTBop,
AJIEKTPOJIHTEI,
HEDJIEKTPOJIUATHI,



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

JIEKTPOIUTUYECKAs
JUCCOLIMAINS,
peakuuyu HOHHOTO
oOMeHa, KaTalu3arop,
XUMHYECKOe
paBHOBecCHE,
oOpaTtumele u
HEoOpaTUMbIE
peakmuu,
OKHCITUTEIHHO-
BOCCTaHOBUTEJIbHbBIE
peaKkuuu, OKUCIUTEND,
BOCCTaHOBUTEIIb,
OKHCJIEHUE U
BOCCTaHOBJICHHE,
IUTOTPOTIHSA,
aM(pOTEpHOCTb,
XUMAYECKas CBS3b
(xoBasileHTHaH,
HOHHaA,
MeTaJTn4ecKast),
KpHUCTaJIIn4ecKas
pelIETKa, KOppo3us
METAaJUIOB, CIUIABHI,
CKOpPOCTh XUMHUYECKOU
peaKIuu, mpeIeTbHO
J0IycTUMast
koHueHTpauus [1JIK
BEIIIECTBA

1.2

OCHOBHBIE

bu6mmoreka [IOK

KJ1acCU(UIUPOBAThH

- YCTHBIN




3aKOHOMEPHOCTHU
XUMHYECKAX
peakui

https://m.edsoo.ru/7
412636

XUMHUYCCKHE
JJIEMEHTHI,
HEOpraHUYecKue
BEILIECTBA,
XUMHYECKHE PEaKIUu
(Mo uMcny U cocTaBy
Y4aCTBYIOIINX B
peaKIu BELIECTB, IO
TETIOBOMY 3P QeKTy,
o W3MEHEHHUIO
CTETEHEeW OKHUCICHUS
XUMHUYECKHIX
3JIEMEHTOB);
XapaKTepu30BaTh
(ormmchIBaTh) OOIIHE U
cnenupuyeckue
XMMHYECKHUE CBOMCTBA
MPOCTBIX M CIOXKHBIX
BEIECTB,
TIOATBEPIK1ast
OTHMCaHue MpUMEpaMu
MOJIEKYJISIPHBIX u
WOHHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX
XMMHYECKUX PEAKIIU;

OTBET

1.3

DIIEKTPOIUTHYECKAS
JTUCCOITUAITHS.
XuMu4yecKkue
peakuuu B
pacTBopax

bu6nuoreka [IOK
https://m.edsoo.ru/7
412636

COCTAaBJISITh
ypaBHEHUA
3IEKTPOJIUTUYECKON
JIMCCOLMAIIN KHUCTIOT,
IeJoue W CoJieH,

- YCTHBIN
OTBET
HpPaKTUYECK
ast pabota



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

TIOJIHBIC u

COKpalEHHbIE KOHTpOJIbHA
YPaBHEHHs ~ pEaklMd g pabora
HOHHOTO oOMeHa,
YpaBHEHUsl peaKlui,
ITOATBEP K NAIOIIUX
CYLIECTBOBAHHE
TEHETUYECKON  CBSI3H
MEXAYy BeLIECTBaMHU
Pa3IUYHBIX KJIACCOB;

Hroro no pazneny 17

Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
IIPOrHO3UPOBATH - YCTHBIN
CBOMCTBA BEIIECTB B OTBET
3aBUCUMOCTH OT HUX -
CTpoeHus, MIPAKTUYECK
BO3MOYKHOCTHU ast paGota
IIPOTEKAHMUS

OO6mas XUMHUYECKHX
XapaKTepUCTUKA bubmnoreka IOK = npeBpamennii B
2.1 XUMHYECKHUX 4 https://m.edso0.ru/7 =~ pa3aUYHbBIX YCIIOBUSX;

sanemeHToB VIIA-
rpynmnsl. ['anorensl

1412636

MPOBOJUTH PEAKIIMH,
MOATBEPKIAI0IIUE

Ka4eCTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB:

pacro3HaBaTh
OIBITHBIM IIyTEM
XJIOpHI-, opomuI-,

HOIHI-HOHBI
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IIPUCYTCTBYIOIIME B
BOJAHBIX  pacTBOpax

HEOPraHUYECKUX
BEIIECTB;
MIPOTrHO3UPOBATH - YCTHBIU
CBOMCTBAa BEIIECTB B OTBET
3aBUCUMOCTH OT UX
CTPOEHHUS,
BO3MOKHOCTH
MPOTEKAHUS
XUMHUYECKUX
MpeBpalleHUI B
O6uas peBpail
Pa3JIMYHBIX YCIOBHUSIX;
XapaKTEepPUCTUKA
bubnuorexka [IOK  nmpoBoauths peakuuw,
XUMHUYECKHUX
2.2 https://m.eds00.ru/7  TTOATBEPKIAIOIINE
aseMeHTOB VIA- .
. f41a636 KauyeCTBEHHBIN COCTaB
rpynnsl. Cepa u eé
pa3IMYHBIX BEIIECTB:
COEIMHEHUS
A pacmno3HaBaTh
OIIBITHBIM IIyTEM
Cynb(aT-uoHBI,
MPUCYTCTBYIOIIME B
BOJHBIX  pacTBOpax
HEOPTraHUYECKUX
BEILIECTB;
IIPOrHO3UPOBATH - YCTHBIN
OGmmas p . p y
bubnuorexa IIOK = cBoiicTBa BEIIECTB B OTBET
XapaKTepPUCTHKA
2.3 https://m.edsoo.ru/7  3aBUCUMOCTH OT HUX -
XUMHUYECKHUX
f41a636 CTPOEHH, PaKTUYECK

siieMeHToB VA-

BO3MOXHOCTH
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2.4

rpynmsl. A30T,

dbocdop u ux
COCIIMHEHUS

Oobmas
XapaKTEepUCTHKA
XUMHYECKHUX
sneMeHTOB |VA-
IPYIIBL. YTIEPOa U
KPEMHHU U UX
COCIMHECHUS

bu6nuoreka [IOK
https://m.edsoo.ru/7
1412636

IIPOTEKAHUS
XUMHUYECKHUX
MpeBpaIICHU I B
Pa3IUYHbIX YCIOBUSIX;
IIPOBOJUTh  pEaKluHy,
MOATBEPKIAIOIINE
KauyeCTBEHHBIM COCTaB
pa3IUYHBIX BELIECTB:
pacrno3HaBarhb
OIBITHBIM IIyTEM
(dhocdar-noHslI,
KaTHOHBI aMMOHUS
MPUCYTCTBYIOILIUE B
BOJAHBIX  pacTBOpax
HEOPraHUYECKUX
BEILIECTB;

IIPOTHO3UPOBATH
CBOMCTBa BEIECTB B
3aBUCUMOCTH OT HX
CTPOEHH,
BO3MOYKHOCTH
MIPOTEKAHUS
XUMHYECKHX
MIpEBpalCHUI B
Pa3IUYHBIX YCIOBUSIX;
MIPOBOJIUTH  PEAKIIUH,
MTOATBEPKIAIOIIHE
KAaueCTBEHHBIN COCTaB
pa3IMYHBIX BELIECTB:
pacro3HaBaTh

ast pabora

- YCTHBIN
OTBET
PaKTUYECK
ast pabora
KOHTPOJIbHA
s pabora
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Hroro no pasaceiny
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OIIBITHBIM IIyTEM
KapOoHaT-, CHJIMKAT-
HOH,
IIPUCYTCTBYIOIIIUE B
BOJHBIX  pacTBOpax
HEOPraHUYECKUX
BEIIIECTB;

Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S

3.1

OO01ue cBoHCTBA
METAJUIOB

bubnnoreka IIOK
https://m.edsoo.ru/7
412636

IIPOTHO3UPOBATh
CBOMCTBAa BEILECTB B
3aBUCUMOCTH OT HX
CTPOCHHS,
BO3MOYKHOCTH
MIPOTEKAHUS
XUMUYECKHUX
IIpEBpAICHUI B
Pa3JINYHBIX YCIIOBHSIX;

- YCTHBIN
OTBET

3.2

Baxneiinme
METAJUIBI U UX
COEIMHEHUS

16

bubmmoteka [IOK
https://m.edsoo.ru/7
1412636

IIPOTHO3UPOBATh
CBOMCTBA BEIECTB B
3aBUCUMOCTH OT HX
CTPOEHH,
BO3MOKHOCTH
MIPOTEKAHUs
XUMHYECKHX
MIpEBpAICHUI B
Pa3JINYHBIX YCIIOBHUSIX;

- YCTHBIN
OTBET
PaKTUYECK
ast pabota
KOHTPOJIbHA
g pabota
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Uroro no pazgeny
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Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

MPUMEHSTh OCHOBHBIE =~ - YCTHBIN
oreparumn OTBET
MBICIUTEIIbHOMN
JESTEIIbHOCTH —
Bemecrpa u bubauoreka [[OK = aHanu3 ¥ CHUHTES,
4.1 MaTepHuabl B )KU3HU 3 https://m.edsoo.ru/7  cpaBHeHUE,
4elnoBeKa f41a636 0000111EHHE,
CUCTEeMaTU3AaIIHIO,
BBISIBJICHUE
MIPUYKUHHO-
CJIEJICTBEHHBIX CBS3EH
Htoro no pazneny 3
bubmmoteka [IOK
PesepsHOe Bpems 3 https://m.edsoo.ru/7
412636
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






		2023-09-22T16:59:58+0400
	0086982b8a851d2c16
	Просвирнина Лариса Викторовна




