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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo XMMHUM Ha YPOBHE OCHOBHOT'O 00IIIEr0 0Opa3oBaHUsl COCTaBIICHA
Ha OCHOBE TpeOOBaHMU K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTesIbHON
nporpaMMbl OCHOBHOTO o0miero obpasoBanus, npeactaBieHHsix B ®I'OC 00O, a
Takke Ha OcHOBe denepalibHONM pabodeil mporpaMMbl BOCHUTAHUS U C y4ETOM
KOHLIETIIMYA TIpernojaBaHus ydeOHOro mpenMera «XuMHs» B 00pa30BaTeIbHBIX
opranmn3anusax Poccurickon Penepanuu.

[IporpaMmMa mo xumuHM JOa€T TpPEACTaBIEHHWE O LEsIX, OOIIel cTpaTeruu
oOy4eHus1, BOCIIUTAHUS U PA3BUTHUSI O0YUAIOIINXCS CPEACTBAMHU YU€OHOTO MPEIMETA,
yCTaHaBIMBAaeT 00s3aTelIbHOE TPEIMETHOE  COJEp)KaHUE, IpeaycMaTpUBAET
pacupenesieHre €ro Imo KiaccaM M CTPYKTYpUPOBAaHHME II0 pa3fesiaM MU TeMaM
OporpaMmMbl MO  XHMHH, OINpEAENSeT KOJIMYECTBEHHbIE M  KAYECTBEHHbIE
XapaKTEPUCTUKU COJAEPKAHUSA, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh HW3YYEHUS
XUMHUU C YUYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOTUKH YYEOHOIrO
polecca, BO3PACTHBIX OCOOCHHOCTEH OO0y4arouuxcs, ONpEAeNsieT BO3MOXKHOCTH
npeaMera JJid  peanu3alMu  TpeOOBaHMW K pe3yjbTaTaM OCBOEHHUS OCHOBHOIM
00pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIIer0 00pa3oBaHusl, a TaKKe
TpeOOBaHMI K pe3yJbTaTaM OOy4eHHUs XMMHUHM HAa YPOBHE LieJIeH U3y4YeHUs IpeaMeTa
U OCHOBHBIX BHJOB Y4Y€OHO-NIO3HABATEIbHON MAESITENBHOCTH O0OyYarollerocs 1o
OCBOCHHIO yU4eOHOTO COJIep KaHMUSI.

3HaHME XUMHHM CIy’)KUT OCHOBOM il (POPMHpPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, €ro NpeiCTaBlIeHUd 0 MaTEPUATILHOM €IMHCTBE MUPA, BAXXHYIO POJIb
UrparoT GOpMHUpPYyEMbIE XUMUEW MPECTABICHUS O B3aMMOIPEBPALICHUSAX YHEPTUU U
00 »HBOJIIOLIMK BEUIECTB B MPUPOAE, O MyTSAX pEIHICHUs TIJI00ANbHBIX MpodIeM
YCTOMUYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOW, DHEPrE€TUYECKOW, MUIIECBOU U
9KOJIOTMYECKON 0€30MacHOCTH, TPOOIEM 3APABOOXPAHEHHUS.

N3ydyenune xumuu:

CHOCOOCTBYET peau3allii BO3MOXKHOCTEH JUIsl caMOpa3BUTUS U POPMHUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 00111el 1 (PyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIILICHUS W TBOPUYECKHUX CIIOCOOHOCTEH
oOyyJarouuxcsi, HaBBIKOB HUX  CAMOCTOSITEIBHOM  y4eOHOM  JesTEIbHOCTH,
HKCIIEPUMEHTAJIBHBIX W  MCCJENOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaKk B
MOBCEIHEBHOM JKU3HU, TaK U B MPOGECCUOHATIBHON ACSITEIbHOCTH;

3HaKOMUT CO CHEHU(PHUKON HAyuYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3rJIsila Ha €AMHCTBO MPUPOJbI U YEJIOBEKA, SIBJIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH O0y4arOIIuXcs;



CIIOCOOCTBYET (HOPMHUPOBAHHUIO IICHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
-HaAy4YHbIM 3HAHUSIM, K TPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
00pa3oBaHue 00yJaArOITUXCS.

Jlanubple HampaBiieHHsT B OOYYEHUU XUMHUHU O0OECIEUMBAIOTCS CIEHUPUKON
comepkaHusl ~ y4eOHOTO  TpeaMeTa,  KOTOPBIM  SBISETCS  NEAarorudecku
aJanTUPOBAHHBIM OTpPaXEHUEM 0a30BOM HAyKHM XMMHUHU Ha OINpPEACIEHHOM JTamne eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHMs OPHUEHTHPOBAH Ha
OCBOCHHE OOYYalOUMMHUCA CHUCTEMBbI TEPBOHAYAIBHBIX MOHITUH XUMHHU, OCHOB
HEOPTaHUYECKOM XMMHUU U HEKOTOPBIX OT/ICIbHBIX 3HAUUMBIX MOHATHI OpraHuyYeCKou
XUMUH.

CtpykTypa cojepaHus MporpaMMbl MO XUMHUU CHOPMHpPOBAHA HAa OCHOBE
CHUCTEMHOro mnoaxoja K €€ wu3ydyeHuro. Colaep:KaHHE CKIAJbIBACTCS U3 CHCTEMBI
MOHATUM O XMMUYECKOM JJIEMEHTE U BELIECTBE U CUCTEMBbI MOHATUM O XMMUYECKOU
peakiuu. OO0€ 3TH CHCTEMBl CTPYKTYPHO OpPraHU30BaHbl 1O MOPUHIUITY
MOCJIEI0BATEILHOTO Pa3BUTHUSI 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUM
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— IIpEeACTaBICHUM 00 ANEKTPOJIUTHIECKON JUCCOIMALIMY BEIIECTB B paCTBOPAX.

TeopeTnuecknue 3HaHUA  PAcCMATPUBAIOTCS HA  OCHOBE  HOMIIUPUYECKHU
MOJIYYCHHBIX W OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEIHLHO OT OJHOTO
YPOBHS K JIPYTOMY, BBIMOJHSS (DYHKIIMU OOBICHEHUS M MPOTHO3UPOBAHUSI CBOUCTB,
CTPOCHUSI U BO3MOXKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U MOJYYCHUS HU3ydaeMbIX
BEIIIECTB.

OcBoeHue  mporpaMmbl MO  XHUMHH  CHOCOOCTBYeT  (OPMHPOBAHHUIO
IIPEJICTABJICHNUS] O XUMUYECKON COCTABJISIOIIEH HAYYHOU KapTUHBI MUpPA B JIOTUKE €€
CHUCTEMHOW MPUPObI, IIEHHOCTHOTO OTHOIICHHUS] K HAyYHOMY 3HAHUIO M METOJIaM
MO3HAHUS B Hayke. M3yueHne XuMUU IPOUCXOIUT ¢ MPUBJICYCHUEM 3HAHUIN U3 paHee
M3YYCHHBIX YUeOHBIX MpeamMeToB: «Okpyxkaromuii Mupy, «buonorus. 5—7 kinaccel» u
«Du3uka. 7 K1ace».

[Tpu u3yueHnn XuMun MPOUCXOAUT (HOPMHUPOBAHNE 3HAHUNA OCHOB XUMUYECKOMN
HAayKH Kak OO0JIaCTH COBPEMEHHOIO0 €CTECTBO3HAHUS, MPAKTUYECKOU IEATEIIBHOCTH
YyeJoBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI. 3ajada yueOHOTo
peIMeTa COCTOUT B (DOPMUPOBAHUHM CUCTEMBI XUMHUECKUX 3HAHUN — BaKHEHITHX
(bakToB, MOHATUH, 3aKOHOB U TEOPETUUYECKHUX MOJIOKEHHUH, TOCTYIHBIX 0000IeHU



MHUPOBO33PEHUYECKOTO XapaKTepa, si3bIKa HayKH, B PUOOIIEHUU K HAyYHBIM METOJaM
MO3HAHMS TPU W3YYCHHH BEIIECTB M XMMHYECKUX peakiuid, B (HOpMHpOBAHUH H
Pa3BUTHH TO3HABATEIbHBIX YMEHUN U UX MPUMEHEHHH B y4e€OHO-TIO3HABATEIHLHOU U
y4eOHO-UCCIEeIOBATEIbCKON  JEATEIbHOCTH, OCBOCHHMM MpaBW  0€30MacCHOTO
oOpallieHus C BEIIEeCTBAMHU B TIOBCETHEBHOM JKU3HU.

[Ipy m3yyeHMH XMMHHM Ha YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUS Ba)KHOE
3Ha4Y€HHE MPUOOPEH TaKue IeJIH, KaK:

— (GopMHpOBaHME WHTEJUIEKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY NPUHATHUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HaIpaBJICHHOCTh OOYUYEHUSI Ha CHCTEMaTHYeCKoe MPUOOIIEHHE 00yJaroIuXCs
K CaMOCTOSITEJIbHOM MO3HABATEIbHON AEATENBbHOCTH, HAYYHBIM METOJaM I103HaHUS,
(OopMUPYIOLIUM MOTHBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMUH;

— 00ecIeueHue YCIOBHM, CIOCOOCTBYIOUIUX MPUOOPETECHUIO OO0YyYarOIIUMUCS
ONbITa Pa3HOOOPA3HOW JAESATENbHOCTH, IO3HAHMS U CaMOIIO3HAHUSA, KIIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUOB JIESTEIBHOCTH,

— (QopmupoBaHue o0meld (QYHKIMOHAIBHOW U  €CTECTBEHHO-HAyYHOM
I'PaMOTHOCTH, B TOM YMCJI€ YMEHUIN OOBSCHATh U OLICHUBATh SIBJICHUS OKPYXKAIOIIETO
MUPA, UCIIOJIb3YS 3HAHUSI U OIBIT, MIOJyYCHHbIC TIPY U3YYCHUH XUMUH, IPUMEHSThH UX
NIPU pPEIIeHUH TPOOIIEM B TIOBCETHEBHOM KU3HU U TPYIOBOU JIEATEIHHOCTH;

— ¢opMupoBaHHE y 00yUYaAIOUTUXCA TYMaHUCTUYECKIX OTHOIICHHA, TOHUMAaHUS
[IEHHOCTH XWMHUYECKHUX 3HAHWUU IJs1 BBIPAOOTKM DKOJOTHYECKH IeJeco00pa3HOro
MOBENICHHUS B OBITY M TPYAOBOM JIEATEIBHOCTH B IEISX COXPAHEHHUS CBOETO 370POBbSI
Y OKPY’KAIOILEW IPUPOJIHOMN CPELBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHUS OOIIEYEIOBEUYECKUX LEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY MpOo(duiis U HANIPaBICHHOCTH JalbHEHIIIET0 00ydYeHHUS.

OO1ee 9yncIo0 9acoB, OTBEACHHBIX IS M3YYCHUS XUMHH HA YPOBHE OCHOBHOTO
oOmiero oOpasoBanusi, coctaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (2 ydaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEZACIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME 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 BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U Cl0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUECKHUE ypaBHEeHMs. Kiaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SABJICHUM, HAOMIOACHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YCHUE CIOCOOOB pa3jeCHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYeHHUST KHUCIopoAa B JabopaTopuud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

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

Monsipabiii 00bEM razoB. Pacd&Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOZi€ U B KHU3HU 4eloBeka. KpyroBopot BoAbI B MpUpPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa okcugoB. Dusnyeckue U XHUMHYECKHE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

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

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHEe ¢ oOpasllaMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOCHHOCTEM paCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBAaHUE O0pa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpalu3aluH, IOJIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB IMepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

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

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpakTtuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchbl OKMCIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKUEC
YpaBHEHUS.

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

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



OKHCJIMTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUM C HCHOJB30BAHHEM  METOJAA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y ClOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AJIEKTPOIPOBOJTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnsiHass KHWCIIOTAa, XMMHUYECKHUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTereHn okucieHus. CTpoeHue M (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3MUECKMEe W XHMHYECKHE CBOMCTBa (0OIIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



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

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMUYEeCKOe 3arps3HEHNE OKPYIKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIVICHUS KIUMaTa, MMapHUKOBBIM
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
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBAX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue npencTaBieHHs 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajoreHOB M HUX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKAHUSI, B3ANMO/ICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCTIOTHI C MEMIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOHUCTBOM TNPOTHBOTras3a, MojydyeHue, coOupaHue, pacro3HaBaHUE U M3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTauIbl U UX COEIUHEHUS).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpus MW Kanusa. [IpuMeHeHWe mIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XkJEHUE B NpUpoae. PU3NUECKUE U XMMUYECKUE CBOMCTBA MAarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHEe CBOMCTBA aFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCU LI U cosn kene3a (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
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KaJIbLHs, aIFIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMme « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

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

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiloB MaTepuanoB (CTEKJIO, CIJIaBBI METAJUIOB, MOJMMEPHbBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

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

®duzuka: Marepusi, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYUHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, rugpochepa, MHUHEpPaTIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOI'O 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
oOlIeCTBEe MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKECHUAX W OTKPBITUAX MHUPOBOM U OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YHUTATEJIbCKOW KYJIBTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, MPOEKTHOW U  HCCIEN0BATENbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUNA WU
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u Tpyia pa3audHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALIMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACISAIOT 3HAYMMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE 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
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIOJIB30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyX IAeHUs (MHAYKTUBHBIC, JSAYKTUBHBIC, IO aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KauyeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIUpoBaTh 000OIICHUS 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, MMOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX I BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO UCIIOJb30BAHUS PA3IMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEI0OBATENBCKON JEATEIbHOCTH MUHMOPMAIIMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBYy  oOcCyXJaemMol  Tembl, (OPMYIUPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (11a00paTOPHOTO OIbITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBAHHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LEIN JACSITEIBHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUM NPU BBINOJHEHUU 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.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUS, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KAaTHOH, aHUOH, PACTBOpP, MaccoBas JI0Jsl BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUJISI COCTaBJICHUS (HopmyJ
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJlGHTHAasT W HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

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



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpPEIEICHUE UX 0 SJIEKTPOHHBIM CIIOSIM);

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

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — ISl U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCJIOpPOJAA), IPHUTOTOBICHHIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;1akmyc, heHondTaaenH, METUIIOPAHK U APYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHWMHUYECKOE€ paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIMTEIb,  BOCCTAHOBHUTEIb, OKHCICHHE M  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJlTn4yecKas), KpUCTAJJIMYecKass pemeérka, KOppo3us METaslIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKON pEaKIHUH, MPEACTbHO JIOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIUKY JUISI COCTaBJiCHUS GOpMYyI
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUM 1o (opMyniaM, BHUI XHMHUYECKOMN
CBs3M (KOBaJICHTHAs, WOHHAS, MeTaUIMYecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbica Ilepuonmueckoro 3akona J[. M. MenneneeBa u
JICMOHCTPUPOBATh €r0 IOHMMAHMWE: OINHUCHIBATh U XapaKTepPU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manele u OOJBIIHE IEPUOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONW TalauIe, C
YUCJIOBBIMM  XapPaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHW CBOMCTB 2JIEMEHTOB M HUX COCIUHEHUU B
npejesiax MaJibIX MEPUOJIOB M TJIABHBIX MOATPYIIN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P (hEKTy, MO0 W3MEHEHUIO CTENEeHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

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



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O W  MOJSPHYI) MAacCh
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYy/IOBaHMEM, a TaKKe IMpaBWwia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaudecTBO yacoB
Ne HaumeHnoBaHue pa3aesioB u JuiekTpoHHbIE (HUGPOBbIE)
KonTposabHubie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. IllepBoHayaIbHbIe XUMUYECKUE TOHITHSI
Xumus — BakHas 00J1acThb

11 €CTEeCTBO3HAHMS U 5 2 bubnuorexa [{OK

' MPAKTUYECKOM IESATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK

' peaxIuu https://m.eds00.ru/7f41837¢

Htoro no paznemny 20

Pasjen 2. BaxkHeliline npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopona. [lonsitue 6 1 bubmmoteka IIOK

' 00 okcuaax https://m.eds00.ru/7f41837¢c
59 Bonopon.Ilonsatue o kucinorax 3 1 bubmmnoreka HOK

' U COJSIX https://m.eds00.ru/7f41837¢c
53 Boga. Pacteopsl. [lonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBAHUSX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c

Hroro no pazneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuogudeckas cucreMa xumuieckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema - bubnmnoreka HOK
XHMHYECKUX dj1eMeHToB /I, 1. https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XuMu4ecKas CBSI3b. Bu6miorexa LIOK

32 OxucamTensHo- 8 https://m.eds00.ru/7f41837c
BOCCTAaHOBUTEJIHHBIC PEAKIIHH

Hroro mo paszey 15 ﬁggﬁﬁﬁfggiggﬁm&?c
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoububie = IIpakTuyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHME U yrayOieHne 3HaHUN 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuorexa [JOK
' peaxiuit https://m.eds00.ru/7f41a636
DNEeKTpOoNIUTHYECKAs JUCCOLUALIMS. bubnuorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO6m1ast xapaKTepUCTUKA XUMUUECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' Py - ~eP https://m.edso0o0.ru/7f41a636
COEIMHEHUS
OO61mas xapakTeprucTUKa XUMUIECKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop U ux 7 1 bubnuorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.4 aneMeHToB IVA-rpymnel. Yrinepon u 8 1 2 Eubmorexa I[OK
' . Py ' p https://m.edso00.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTa/iIbI M BX COeTUHEHUS

. bu6mmoreka [IOK
3.1 Obmpe cBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxneiime MeTaisl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Wroro no pazueny 20
Paznen 4. Xumus 4 OKpysKamomas cpeaa
4.1 BertecTBa 1 Marepualibl B KA3HU YEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edso00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne uugposbie
Tema ypoka Kontpoabhubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuM B KU3HU 1 bubnunoreka LIOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 IToHsTHE O METOAX IMO3HAHUS B XUMHUH 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckast padora Ne 1 «IIpaBuia paboTsI
3 B JIa0OPATOPHHU U IIPUEMBI OOPAILIEHUS C 1 1 Bubmiorexa HOK
paTOpHI 1 TP P https://m.eds0o.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM
4 Yucrtele BemecTsa u cMecu. CriocoObl 1 bubnunoreka LIOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
5 cMecel (Ha IpruMepe OYMCTKU ITOBAPEHHOMN 1 1 bubmorexa [TOK
PHMEp P https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6nmorexa LIOK
6 A 1
TOMBLH MOJICRY BT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnnorexa [JOK
XHMHYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOXKHBIC BEIIECTBA 1 bubmorexa [JOK
p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa [JOK
yIpHoe ¥4 https://m.edso0.ru/ff0d2d50
10 3aK0H TTOCTOSIHCTBA COCTaBa BEIIIECTB. 1 bubnuoteka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumunyeckasi hopmyina. BageHTHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHocHUTeNbpHAsA aTOMHAs Macca.

bubnunoreka LIOK

11
OTHoOcHTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHAYECKOTr0 DJIEMEHTA B bub6nmoreka [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecrBa. Mosb. MossipHast bubmuorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 dusnyeckrue U XUMHUYECKUE SIBICHUS. bubnuoreka [{OK
XuMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
IIpr3Haku U yciI0BUS IPOTEKAHUSA bubanorexa [JOK
15 .
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCChI BEIIECTB. bubanorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brranciaenus konmuecTBa, MacChl BEIICCTBA bu6nmorexa LIOK
110 YPAaBHEHUSIM XUMHUYECKUX PEAKIUI https://m.edso0.ru/ff0d5708
Knaccudukanms XuMruaeckux peakiuii
18 (coenuHeHus, pa3noKeHUs, 3aMEICHUS bubmorexa [OK
P ’ ’ https://m.edsoo.ru/ff0d3f34
obMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneauct. O6o0IeHne u bubmorexa LOK
H smCT. Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUI
Kontponbhas padora Nel no reme «BermectBa bubmuoreka [JOK
20
U XUMHAYECKUE PEAKIIUM https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.
21 Knci}(l)xo — BJIEMEHT U IIPOCTOE Beﬂy:cmo Bubnmorexa [IOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nyecKkre 1 XMMUYECKHe CBOMCTBA bubmuoreka [IOK



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
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCI0po/ia (peakluy OKUCIICHHUS, TOPEHUE).
[TonsiTue 06 oxcuaax

https://m.edsoo.ru/ff0d4614

CrniocoOblI Moy4eHus KUCIopo/ia B

bu6nmoreka [IOK

23 o .
FabOPATOPHIL 1 HPOMBITILICHHOCTH https://m.edsoo.ru/ff0d497a
[TpuMeHeHue Kucaopoia
TennoBoii 3pPekT XUMUIECKON peaKInu,
24 MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUU brbmmorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIIHIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar $I3H€}EI/I€(1];O3 ’ a, CIIOCOOBI iro bubmmorexa [JOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTuueckas padora Ne 3 o treme
26 «[lonmydyenue u coOupanue Kuciaopoaa bubmmorexa [IOK
v . p poa, https://m.edsoo.ru/ff0d4ae2
U3yUYEHHE €r0 CBOHCTBY
97 Bonopon — 35eMeHT 1 IpocToe BELECTBO. Bbu6moreka [JOK
Haxoxnenue B npupoe https://m.edsoo.ru/ff0d4dd0
28 dusnveckue U XUMUYECKUE CBOMCTBA bubmmoteka IIOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KHCITOTaX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubnnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o reme
31 «[Tonyyenue u codbupanue BOAOPOaA bubnmorexa HOK
yi N p poaa, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
. . bubnuotexa [JOK
32 MosnsipHblii 00bEM ra3oB. 3aK0OH ABOTaApO https://m.edsoo.ru/ffod542e
33 Brranciaenust 00n€Ma, KOJIUYECTBA BEIIECTBA but6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

ra3a 1o ero u3BeCTHOMY KOJIHUYECTBY
BEIIECTBA UIIN 00bEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenust 00bEMOB ra30B 110 ypaBHEHHUIO

bu6nmoreka [IOK

34 0bé
pearini H% OCHOBE SAKOHA ODLEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIICHUH T'a30B
35 DuU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI bubmmorexa LIOK
A https://m.edso0.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubnnorexa [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kxak pactBopurtens. Hacklennsle u
37 Helfacm epHHBIe paCTBO bl MaEiOBaH oJst bubmorexa LIOK
H PacTBOpHL- A https://m.eds00.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[TpakTiueckas paborta Ne 5 o reme
38 «[IpuroroBiieHne pacTBOPOB C ONpeneIEHHON bubmmorexa [JOK
p N B p p el https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeil pacCTBOPEHHOTO BEILIECTBAY
39 Konrtponsnas pabora Ne2 o teme bubmuoteka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KiaccupuKaius, bu6nmorexa LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XMUMHUYECKUE CBOMCTBA bu6muoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bubmmorekxa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bub6nmoreka [IOK

45 [TonyuyeHue 1 XUMHUYECKHE CBOMCTBA KUCIOT
yi https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka HOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 ['eHeTnyeckas CBSI3b MEXY KlaccaMu bubnunoreka LIOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bubmuoreka [IOK
49 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
= 8 https://m.edso0.ru/00ad9cbh?
KonTtponsHast padora Ne3 o teme
50 "OCHOBHEIE KJIACCHI HEOPTAaHUYECKUX buGnuorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COEUHEHUI
[TepBbIe MOMBITKA KIIACCH(PUKAITAU
51 XUMHYECKHX DIEMEHTOB. [loHsTHE O IpyIIIIax bubnmorexa IOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
Ilepuoanueckuii 3akoH U Ilepnoanueckas
52 CI/IfTeMa XUMHYECKUX BJICMCETOB pI Y| bubmorexa LOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 TTeproasl, TPYIIIBI, TOATPYIIIEI Bubmiorexa ITOK
PHOLBL, TPYIIBL, TOATPYT https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuotexa [JOK
H3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YE€K aTOMOB
. bubnuotexa [JOK
55 anemeHToB [lepuonnyeckoii cucremsr . U.

Menneneesa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHYECKOI'O 3JICMCHTA I10

. bubnuorexa [IOK
56 ero nosioxkeHuto B [leproauyeckoit cucreme
https://m.edsoo.ru/00ada824
J. . MenneneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHS HAyKU U npakTuku. [1. 1. bubnmnoreka HOK
MenpeneeB — y4€HbIU, [1E1ATOT U https://m.edsoo.ru/00ada96e
rpakJIaHUH
DIIEKTPOOTPULIATETLHOCTH aTOMOB bubnmnoreka HOK
58
XUMHAYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
59 Honnas XHMHECKaA CBA3E https://m.edsoo.ru/00adac34
60 KoBanenTHasa noiaapHas XuMU4deckas CBI3b bubnnorexa [JOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HEMOJSIpHAST XUMUYECKAS! CBA3b bubmorexa HOK
p https://m.edsoo.ru/00adaab9
bu6nmorexa LIOK
2
6 Crenens oxucrenis https://m.edsoo.ru/00adae28
63 OKHUCINUTEFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubnmorexa IOK
peaktt https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIN bubmorexa HOK
https://m.edso0.ru/00adb076
65 Konrtponsnas padora Ne4 o teme «CtpoeHue bubmmnoreka HOK
aToma. XuUMHUYECKasl CBI3b) https://m.edsoo.ru/00adh486
66 PesepBublit ypok 1. O6001menne u bubmuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok 2. O6001meHne 1 bubmuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok 3. O6001meHne u bubmuotexa [IOK
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cHcTeMaTH3aIus 3HaHuH

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

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
uudposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTuueckue
Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTshI
pecypcsbl
[Iepnonnueckut 3akoH. Ilepuonnueckas
1 cHUCTeMa XMMUYEeCKuX 3j1eMeHToB [[. U 1 bubmmorexa LIOK
T https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKUX HJIEMEHTOB MEPBBIX TPEX 1 buomorexa LIOK
P P https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnnorexa [JOK
HEOPraHWYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunasl XuMu4uecKkoil CBA3U U THIEI 1 bu6nunorexa LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o teme
5 «IToBTOpeHue u yriayoneHue 3HaHu 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 kjacca»
5 Krnaccudukanys XuMHUeCKUX peaklui 1Mo 1 bubmuoreka [IOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOM PEaKIUH.
7 [ToHsITHE O TOMOTEHHBIX U TETEPOTr€HHBIX 1 brbmmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[TonsATHE O XUMHYECKOM PAaBHOBECHH.
3 @akTOpBI, BIUSAIOIIKNE HA CKOPOCTh 1 bu6muoreka [JOK
XUMHYECKON PEAKIIMU U MTOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
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9 OKuCIUTENbHO-BOCCTAHOBUTEIIbHbBIC bubnuorexa [JOK
peakuuun https://m.edsoo.ru/00adcade
Teopus 31€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK

10
CuIibHBIE U CJTa0bIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMonHble ypaBHEHUS peakui bubmorexa LHOK

P peaxtt https://m.edsoo.ru/00add448
XHMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM
12 B CBETE IPEICTABICHUNA 00 buGnuorexa [IOK
p . https://m.edsoo.ru/00add5d8
AIICKTPOJUTUYECKON JUCCOIHAITTT
XHWMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEJICTABJIICHUI 00 3JIEKTPOIMTUYCCKOU bubmorexa OK
ped P https://m.edsoo.ru/00add8b2
JTUCCOITHAITUT
14 [TonsiTvie 0 TUAPOIIN3E COJICH bubmmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bubnunoreka LIOK
15 06006 5
ODHICHUE 1 CHCTCMATHIAMHA SHAHIH https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenune bubmuoreka [IOK
JKCIIEPUMEHTAIIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTtponbHast pabota Ne2 o teme

17 «INEKTPOTUTHIECKAS TUCCOITHUAITHS bubmorexa HOK

P A HHAtIL https://m.edsoo.ru/00addec0
XUMHYECKHUE PEAKIIUU B PACTBOPAX»

18 OO6mrast XxapakTepuCTHKA rajJOreHOB. bubnmnorexa [JOK
XHMMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xaoposomopoxa. ConstHas KHCIOTA,

19 XHMquCIJjHS c);oﬁcma MMOJTydeHUE bubmorexa HOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas padbora Ne 2 o Teme bu6muoreka [JOK

«[lomy4yeHue consiHOM KUCIOTHI, U3yUYEeHUE

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brrancaenus mo YpPaBHCHUAM XUMHUUYCCKHUX

21 €aKIui, eClTu OJJUH U3 PEareHTOB JIaH B bubmmorexa LIOK
pearin, A P A https://m.edsoo.ru/00ade488
n30bITKE

99 OO6mras xapakTepucTrka 3J1eMeHTOB VIA- bubnmnoreka HOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUYU CEPBI.

23 HaXO}KI;[eHI/Ie cephbl Hq::é coez[I/IHeII){I/IfI B Bubmaorexa ITOK

p ¥ https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHE CBOMCTBA CEPHI

24 CepoBonopoi, cTpocHHE, (PU3HUSCKUC U bubnnorexa [JOK
XMMHMYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,

25 ¢du3nvecKre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XHMMHMYECKHUE PEAKIUH, JIEKALE B OCHOBE

26 MIPOMBIIIIJIEHHOTO CII0C00a MOIy4eHUs bubmmnoreka HOK
CEPHOU KUCJIOTHI. XMMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaroIel cpesibl COeIMHEHUSIMHU CEepBI

97 Brruucnenue MaccoBoil JOJIM BBIXO/A bubmmoreka IIOK
IIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OOm1ast xapakTepucTika 31eMeHToB VA-

98 rpynmnsl. A30T, paclipoCTpaHEHHE B bubmuoreka [IOK
npupoje, Gpu3ndeckue 1 XUMHYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubmuoteka [IOK
CBOMCTBA, OJIYYEHUE U IPUMEHEHUE https://m.edso0.ru/00adf004

30 [IpakTuueckas pabora Ne 3 o Teme bubmuoteka [IOK

«HonyquI/Ie aMMHaKa, U3y4YCHHEC €T0o

https://m.edso0.ru/00adf180
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CBOICTBY

A3OTHAas KUCOTa, €€ (hru3ndecKue u

bubnunoreka LIOK

31
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS
39 B KQU€CTBE MUHEPAIbHBIX YIOOPEHHUH. bubnmnoreka HOK
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpellbl COeIMHEHUSIMU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIO0Ta, ((PU3NYECKHE U XUMHUECKUE bubmmorexa LIOK
L https://m.edso00.ru/00adf68a
CBOMCTBA, OJIYYCHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEpaJIbHBIX YI0OpEeHU. 3arpsi3HeHne bubmmorexa [JOK
PATILHBIY YAODDEHIL. Sarp https://m.edso00.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
VYrnepoa, pacnpocTpaHeHue B IPUPOIE, bubmmoreka [JOK
35 .
(du3nUYecKre U XUMUYECKUE CBOKCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux (GU3NIeCKue U
36 XUMHUYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmmoteka IIOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
(Iv)
37 VYronbHast KUCIOTa U €€ CONn bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "[Tonmy4yeHne yriIeKUCIOro raza bubmorexa LOK
yi yr ) .\ https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
[TepBoHaYaIbHBIE TOHATHS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O Bubmmorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
40 Kpemuuii u ero coenuHeHus bubmuoteka [IOK
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https://m.edsoo.ru/00ae080a

[TpakTuyeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCME

bu6nuoreka [IOK

41
«Baxuelnme HeMeTaJUIbI U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHND)

KonTtponsHas padora Ne3 o reme
42 «Baxueimue HeMeTaIbl U UX buGnuorexa [IOK
https://m.edso0.ru/00ae0e18
COEIMHEHUS
OO6m1ast XxapaKTepUCTHKA XUMHYECKHUX

43 3JIEMEHTOB — METAJUIOB. MeTaluindecKas bubnunoreka LIOK
CBSI3b M METAJUIMYECKAsl KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
peméTka. PU3HUEeCcKUe CBOMCTBA METAIIIOB
XUMHYECKHE CBOUCTBA METAJIOB.

44 DIEKTPOXUMHAYECKUN DAL HAPSHKESHUH Bubmiorexa OK

p P p https://m.edsoo.ru/00ae1156
METAJIJIOB
OO6mme crmocoOb! MOTYyYEHUsT METAJIOB.

45 CruiaBbl. Berauciienus mo ypaBHEHUSIM bubnmnorexa [JOK
XUMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPIKUT MPUMECH

46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnmorexa HOK

PP https://m.edsoo.ru/00ae1278
bubnmorexa LIOK

47 €JIOUHbBIE METaJUIbI
m https://m.edsoo.ru/00ael14b2

48 OKCHUIBI U THAPOKCUALI HATPUS U KAJIUS Bubmorexa IOK

P p https://m.edsoo.ru/00ael14b2
[[lemouHO3eMeNbHBIC METAIIIBI — KaJIbIHA 1 bubmuoreka [{OK

49 .

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

50 Baxwuerime coeMHEHNS KaabLHs bubnuotexa [JOK
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51 O0001enre ¥ CUCTEMATH3AM SHAHNUH
bubnunoreka LIOK
52 JKEcTKOCTE BOIBI U CIIOCOORI €€ yCTpaHEeHUsI
A yerp https://m.eds00.ru/00ae1886
[IpakTrueckas padorta Ne 6 o Teme
53 "YKEcTKOCTh BOIBI M METOEI €6 buGnuorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6nuoreka [IOK
54 AmroMuHui
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOWCTBA OKCHA U Bu6moteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
Bubmunorexa IHOK
56 Kemneso 1
https://m.edso0.ru/00ae1d86
57 Oxcupsl, TuIpoKcH b U conu xxene3a (1) u bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHE U CHCTEMATH3AIMS SHAHNUH
[IpakTuueckas padora Ne 7. Pemenue
59 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubmorexa LOK
p . a https://m.edsoo.ru/00ae3de8
«BaxkHeIme MeTaIbl 1 UX COeTUHEHUS
Brrurcnenus mo ypaBHEHUSM XUMHUYECKUX
€aKINi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 EI36I>ITK6 WM COJIE )KI/ITII'I AMECH bubmorexa HOK
p . P ) https://m.eds00.ru/00ae1750
BrrunciieHns MaccoBoii 10U BBIX0Oa
MPOJYKTa PeaKiuu
61 O0001IeHNEe U CHCTEMATH3AIMI 3SHAHUH
62 KonrtponsHast pabora Ne4 o reme
«Ba)kHenImne MeTaIIbl i KX COETUHEHUS
63 BemiectBa u Marepuansl B NOBCEIHEBHOM bu6nunorexa LIOK
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JKHU3HH 4YC€JIOBCKa

https://m.edsoo.ru/00ae3f50

64 XHUMHUYECKOE 3arpsi3HEHUE OKpYkKarolen 1 bubmmoreka [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pelieHnn 3K0JI0THYECKUX 1 bubmmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
PesepBHelil ypok. O60011eH1E 1 bubmmoreka [JOK
66 . 1
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 bubnuorexa [IOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuotexa LIOK https://m.edsoo.ru/
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