MUHUCTEPCTBO IIPOCBEIEHUSI POCCUHCKON ®EJEPALIUUA

MMUHHCTEPCTBO 00Pa30BaHMUs U MOJIOEKHOM MOMMTHK CBEP/IIOBCKOH 00J1acTH
JlenapramenT o6pasoBanus r. ExatepunOypr

MBOYCOIII Ne98
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Pykosoauresns [IIMO

VyuTtenei ecTeCTBEHHO- 3am. mpexTopa o V1 JupexTtop
MareMaTH4ecKux HayK

\Z

‘;:“‘ /
1lopozenxas I'.B.

Axtsamosa O.C. 7 Myxaues

ITporoxon Nel ITporoxom Nel Hpm@i% Ne(39-0
oT «28» aBrycra 2023 r. ot «28» asrycra 2023 1\ N OT «31 aBr cra 2023 r.
PABOYAS TIPOT'PAMMA
(ID 418927)

yue6Horo npeamera «Xumus. bazoBblii ypoBeHb»
11t oOyvarouxcst 8 — 9 Kinaccos

r. Exarepunbypr 2023



HOACHUTEJIBHASA 3AITMCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O O0IIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJpTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEHIMH IpernojaBaHus yueOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTenpHOE MPEIMETHOE COJepKaHUe, MPeIyCMaTPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
M3YYCHUS XUMHUU C Y4ETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluXxcs, OnpeaesieT BO3MOXKHOCTU MpeaMeTa AJis
peanusanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOM MpOorpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YpOBHE 1elieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1711 (pOpMHPOBAHUS MUPOBO33pEHUS 00yUaIOIIEerocs, €ro
NPECTaBICHUN O MAaTePHATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTMYECKOM 0€30acHOCTH, MPoOJIeM 3ApaBOOXPAHEHNUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s camMopa3BUTHUA U (OPMUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111e# 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHUS U TBOPUECKHUX CHOCOOHOCTEN oOyuaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
npodecCuOoHaNBHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI LIEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAlloM B (JOPMUPOBAHUU
€CTECTBEHHO--Hay4YHOU! IrpaMOTHOCTH 00YYaOIIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM
3HAaHUSAM, K TMPUPOJAE, K YEIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHWH XUMHUHU 00ECNEeUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarormueckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAyKU XMMHUU Ha ONPEACIEHHOM dTarne e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JaroIMMHUCS CUCTEMBI MIEPBOHAYATHHBIX MOHSATHI XUMUHU, OCHOB HEOPTaHMYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUH OPTaHUYECKOW XUMUHU.

CrtpykTypa coaep:kaHMsl MPOrpaMMbl MO XUMHH C(OpPMHpPOBaAHA HA OCHOBE CHUCTEMHOIO
noaxoAa K €€ uzydyeHuro. ConaepiaHue CKIaAbIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHSATUH O XUMHUYeCcKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHILMITY TMOCJIEIOBATEIBLHOTO PAa3BUTHUS 3HAHUM HA OCHOBE
TEOPETHYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KAK OCHOBBI BCErO €CTECTBO3HAHUS;



— [lepuonuueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUSI O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— MPECTaBICHUH 00 AMEKTPOIUTUIECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (DAaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBITIONHSST (YHKIIUM OOBSICHEHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOSHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HaHUIO M METOJIaM MO3HaHus B Hayke. M3yduenue xumuu
MNPOUCXOAUT C TPHUBJICUCHHEM 3HAHUM H3 paHee M3YUYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buomnorusi. 5-7 knaccel» u «duzuka. 7 Kiace.

[Tpu u3yyeHHH XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAYKH Kak
00JacTU COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YeJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XUMHYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIEeA0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipn u3yuyeHUH XMMHUH Ha YPOBHE OCHOBHOT'O OOIIEro oO0pa3oBaHUsI BaXKHOE 3HAUCHHUE
NpUOOPENTH TaKKue LIETH, KaK:

— (popMmHupoBaHUE WMHTEIIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HAaNpaBJIEHHOCTh OOY4YEHHMs Ha CHCTEMaTHYeCKOe MpUOOIIeHNEe OO0ydaroIuxcsi K
CaMOCTOSITEIbHOW ~ IO3HABAaTEeNIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJaM  IO3HaHWJ,
(bOopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
Pa3HOOOpPa3HOM NEeATENTFHOCTH, TMO3HAHUS M CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KJITFOYEBBIX
KOMTIETSHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I PA3IMYHBIX BUIOB JESATEIbHOCTH,

— ¢gopmupoBanue o61Iel PYHKIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHWBATh SIBIICHUS OKPYXKAIOIIETO MHUpPA, MCIOJIb3yS 3HAHHS U
OTIBIT, TIONYYCHHBIC TPH HW3YYCHUW XHUMHUHU, NPUMEHATh WX TMPU peuieHuHu mpobjemM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH EATENBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs TYMAaHUCTUYECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IIeIeCO00pa3HOr0 TMOBEJAEHUS B OBITY U
TPYAOBOMN JEATEIBHOCTH B LESAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
pod ISl ¥ HAPABIEHHOCTH JAJIbHEHUIIIETO0 00yUeHHS.

OO01ee yuCiIO 4acoB, OTBEACHHBIX IS M3yYEHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).






COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeME HaykK. Temna u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BemiecTB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJEKYyJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHMUYECKHUX 3JIEMEHTOB.
ITpocTeie U Cll0KHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (¢opmyna. BaJeHTHOCTb aTOMOB XUMHMUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMMocBsA3b KOJIMYECTBA, MAacchl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

®uznyeckue M XMMHUYECKUE SIBJICHMS. XHUMHUYECKas peakuuss U e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanys XUuMUYECKUX peakuuil
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHYECKOW MOCY/OW, MpaBWIaMUd PabOTHI B J1a0OpaTopuu W MpUEMaMu
oOpateHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YUCHHE W ONHUCAaHUE (PU3NICCKUX CBOUCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCALUsl BOJIbI) 1 XUMHUECKUX (TOpeHHe CBeuH,
IIPOKAJIMBaHUE MEHOM MMPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBIEHU, Habt01eHne
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMojeicTBue sxenesa c¢ pactBopoM coiau menu (), m3ydenme crnoco6oB
paszienieHns CcMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHUE, IUCTUIUISLINS,
XxpomaTorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIEHHEe U ONHCaHue
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WUIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHMYECKUX BeLeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopong — 31eMeHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucinopona B npupoze, GU3n4ecKue 1 XUMHUUECKUE CBOMCTBA (peakIui TOPEeHus).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMy4YeHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/Ia.

TennoBoil 3¢ (et XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peaKkUMU. TOmaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHue Bojgopona B MPHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0B! oydeHus. Kuciorsl u comnm.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBILICHHBIE PacTBOpHL. PacTBOpMMOCTH BemiecTB B Boae. MaccoBas 10/l BEIECTBA B
pacTBope. XuMu4eckue cBoiicTtBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B NpUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mIpupojie. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IIPUPOJHBIX BOJ.



Knaccudukanust nHeopranmyeckux coeauHeHuid. Oxcuapl. Knaccudukamus OKCHIOB:
coneoOpa3yrolire (OCHOBHBIE, KHCIOTHEIE, aM(OTepHEIe) U HeconeoOpasyomue. HomeHnkiarypa
OoKcUI0B. DU3NUYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyueHue okcuaoB.

OcHoBanus. Kiaccudukanust ocHoBaHW: WIENOYM M HEPACTBOPUMBIC OCHOBAHMS.
Howmenknarypa ocHoBanuil. dusznueckne M XUMHYECKHE CBOMCTBa ocHoBaHuil. [lomydyenue
OCHOBaHMI.

Kucnotsl. Knaccudpukamus xucnor. Homenknarypa kucior. OU3HUEcKue U XUMHUYECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tonyyenue Kucior.

Conu. Homenkiarypa coneil. @uzndeckre M XMMUYECKUE cBOWCTBa cosied. [lomydenue
CoJIeii.

['eneTnueckast CBA3b MEXKYy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuit IKcnepumenm:

KauyeCTBEHHOE OMpeeNieHue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOIyYeHHUE, COOMpaHUeE,
pacro3HaBaHUE W HM3YUYECHHE CBOMCTB KHCJIOPOJA, HAOIIOJEHHWE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpAIICHUsI TOpeHus (MoXkapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAHUE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcugaom wmemu (1)
(BO3MOHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 momnb, uMccaeaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHONM MAacCOBOM J0Jiell pacTBOPEHHOTO BEIIECTBA,
B3aUMOJICCTBHE BOJBI C MeETaUIaMH (HAaTpUeM M KajbllieM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3IlOB HEOPTaHUYECKHX BEIIECTB PA3JTHYHBIX KJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3anmojeiicteus okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTHI, KUCIOT C MeTajlaMH,
peakuuii HeWTpaiau3aluud, MOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Bakuenme
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauuecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCIAUTEIBLHO-BOCCTAHOBUTEIbHbIE
peaxkiuun

[lepBble TOMBITKH KJIAcCH(PUKAUA XUMUUYECKHX dJeMeHTOB. [loHsaTHe o Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIE U HIEJIOYHO3EMEIbHBIE METAILIbI, TaJIOTE€HbI, UHEPTHBIE Ta3bl).
DNEMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUBI U THUIPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4yeckux »siemeHtoB J[. .
MenneneeBa. Koporkonepuognas u juiHHONepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HUECKHH CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIIHI JJIIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szpep. HM3oromsl. Onextponsl. CrtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoit cucTeMsl
A. U. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTAa MO €ro IMOJIOKEHUI0 B
Ilepuonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pagnuyca aTOMOB XUMHYECKHX JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U EpUOAaM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cuCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. JI. 1. MeHaenees — y4€Hbll U IPaKJaHUH.



Xumuueckas CBS3b. KoBanentnas (monsipHast u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKUCITUTENBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3lOB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIIA
IIMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yed, MPOBEACHHUE OIBITOB, WUIOCTPUPYIOIIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (frOpeHue, peakluy pa3iokKeHUs], COSTUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUM XUMHH B 8 KJIacCE€ OCYILECTBIISIETCS
yepe3 HCIIOJIb30BAHME Kak OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATHUH, TaK W TOHSTHIA,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/IEIIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAY4YHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJICHHE,  IKCICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKIHWJ, HW30TOIMbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TeJI0, O0bEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, SAUHUIIBI U3MEPECHUS, KOCMOC, IUIAHETHI,
383151, ComHile.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX MEPUOJAOB, Kalus, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleprognueckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THMA KPHUCTAIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIUXCS K PAa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHWYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEaKIUi MO Pa3IuIHBIM MpHU3HAKaM (TI0 YHUCITy M COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMY 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINN, TEPMOXUMUICCKHE YPAaBHEHUSI.

[TonsiTe o ckopocTH xuMuyecko peakuuu. [loHsarve 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. I[loHsTHE O XuUMHUYecKOM paBHOBecHH. @DakKTOpbl, BIHUSIOINIME HA CKOPOCTh
XUMUYECKON PEaKIIUU 1 TIOJIOKEHUE XUMHUIECKOTO PABHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBleHHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii C UCIOIb30BAaHUEM METO/Ia IIEKTPOHHOTO OanaHca.



Teopust AAEKTPOTUTUYECKON AUCCOIMAINK. DJIEKTPOIUTHI U HEANEKTPOIUThI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pPa3jIMYHbIMM BHJAMHU XHUMHMUYECKOH CBS3H.
Crenenp qucconnanuyl. CuabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YcioBHs MPOTEKaHUs peaklUil MOHHOIO OOMEHa, MOJHbIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeACTaBICHUN 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTAJUIMYECKHUX PEHIETOK HEOPraHMYECKUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHs),
UCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pPEaKIUu OT BO3ACHCTBUS PA3IUYHBIX
(bakTOpOB, HCCIIEI0BaHUE JIEKTPOIIPOBOJIHOCTU PACTBOPOB BEILIECTB, IMpOLEcca AUCCOLMALUU
KUCJIOT, Iuenodyed M coneld (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MaTepHalioB), IPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIMUX IPU3HAKU MPOTEKaHMs Peakiuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TIPUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUil (ropeHue, peakiuuu pasiokKeHUs, COEAMHEHUs),
pacrno3HaBaHWE HEOPraHMYECKUX BEUIECTB C IIOMOIIBI0O Kauye€CTBEHHBIX PEAKLUI Ha HOHBIL,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrepucTuka rajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHusi. CtpoeHue M (U3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — TaJOTE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEMEeTaJlulaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KHCIOTa, XHUMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOJa HAa OPraHU3M uelloBeKa. BaykHelme XI0pHuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (U3NYeCKue CBOWCTBA IPOCTHIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKHE M XMMHUYECKHE CBONCTBA
(oOmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiuH,
Jekallde B OCHOBE MHPOMBIIIICHHOTO croco0a MosyuyeHus cepHoil KucnoTel. Ilpumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynb¢aT-uoH. Haxoxenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COETMHEHUSIMU cepbl (KHUCIOTHBIE O, 3arpsS3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTEMEeHM OKHUCIEeHUA. A30T, paclpoCcTpaHeHHWe B TNpupoae, (usmueckue u
XuMH4Yeckne cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andeckue 1 XuMHYECKre
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBa,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyuyeHHE,
busznuecknue M XUMHYECKHE CBoiicTBa (oOmiMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauecTBE MHUHEPAIbHBIX
ynoopenuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOIICH cpeibl COSTUHEHUSIME a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docdopa, duzmueckue n xumuieckue cpoiictBa. Oxcup dochopa (V) u pochopnas kucmora,



bu3MYecKkue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmomp3oBanue (ochaTroB B KayecTBe
MUHEPAJIbHBIX YI00PEHHA.

OO6mas xapakrepuctuka 3ieMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENIEHU OKUCIEHMs. YTIIEepOoJ, alUIOTPONHbIE MOIUBHUKALIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yraepona, ux GU3N4ecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIA APQeKT. YrosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJIydeHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHbl.  Vcmonb3oBaHue ~ KapOOHAaTOB B OBITY, MEAWLUMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayasbHble MOHATHS 00 OPraHUYECKHUX BELIECTBAX KAaK O COCIMHEHMSX YIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTh), MPOAYKTH HX TNEepepadbOTKu
(OeH3uH), UX pOJIb B OBITY M MPOMBINUICHHOCTH. [[OHATHE 0 OMOIOTHYCCKH BaXKHBIX BEIICCTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHoe €AMHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenns kpemHusi B mpupone. OOmmue mpencrtasieHust o6 oxcune kpemuums (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOro UCMNOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (U3NUeCKne U XUMUYECKHE CBOMCTBA TaJlor€HOB M MX COEIMHEHUHN (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMu XJIOpUAOB (TaJOTre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuasoB), HaONIOJeHHe Tpolecca OOYINMBaHMS — caxapa IOJx  JeicTBHEM
KOHLEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOMN
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOII0JIeHuEe NpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COETUHEHUH
(BO3MO’KHO MCIIONIb30BaHHUE BUIEOMATEPHAIOB), 00pa3liaMu a30THBHIX U POCHOPHBIX YA0OpEHHUIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYE€HHE CBOMCTB aMMHaKa, IPOBEJCHHE
KAueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH U HU3YyYEHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON A30THOH KHUCIOTHI ¢ MeAbIO (BO3MOKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTHBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHHe, CoOOMpaHue, pacrlio3HaBaHNe
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBEJCHHE KAYeCTBEHHBIX PEaKklMi Ha KapOoHAT U
CHWJIMKAaT-HOHBl W MW3Y4YEHHE IPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHHE C MPOIyKIHUEHN
CHJIMKaTHOM IMPOMBIIIJIEHHOCTH, PELIeHHE 3KCIEpUMEHTANbHBIX 3a/ad 1o TeMe «Baxnelimme
HEMETAJIJIbl U UX COCIUHEHUSY.

Metayibl M X COeITMHEHUS

OOmast xapakTepUCTUKAa XHWMHYECKHX JJIEMEHTOB — METAJIOB HAa OCHOBAHHUU HX
nosnoxxeHus B [lepuonnueckoit cucreme xumudeckux anemeHToB J[. 1. MenaeneeBa u cTpoeHus



atomoB. CTpoeHne MeTauioB. MeTtamnyeckass CBsI3b M METAUIMYECKAs KPHUCTAIIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psifl HanpsbDKeHUH MeTamioB. Du3MuecKue U XUMHUYECKHe
cBoiicTBa MeTayuioB. OO1IMe crocoOb! mosydyeHust MeTaioB. [IoHsATHE 0 KOPPO3HM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YYT'YH, JIOpATIOMUHUI, OpoH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanyueckoil CUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{erouHO3eMeENbHBIE METAJUIBI MarHuid M KajapLui: 1moJoxkeHue B Ilepuogmueckoit
cucremMe xumuueckux aviemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus W Kaiblus. BaxkHelnime coeanHeHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux anemeHTo [ U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKHE U XUMHUYECKUE CBOWCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCHIA U TUIPOKCH]IA AlIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »saemeHtoB J[. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OPU3NUYeCKUe U XMMUUYECKHUE CBOMCTBA
xene3a. Oxkcuapl, ruapokeuspl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJIGHHE C O0O0pa3laMd METaUIOB M CIUIaBOB, HUX (DU3UYECKHMH CBOMCTBAMH,
M3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJOU (BO3MOYKHO UCIOJIH30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, IMpoIlecca TOPEHHUs jKele3a B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIECOMATEPUATIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalbllUs, aIFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJB30BaHHE BUAEOMATEPUAIIOB), UCCIIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB T'HJIPOKCHAA AIFOMUHHS U THAPOKCH]IA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 10
Teme «BakHelmne MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemectBa u maTepuainsl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOE HCIOJIb30BAHUE
BEIIECTB M XWMHUYECKHX peakinuii B ObiTy. [lepBas moMomp NpW XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJUMEPHBIE MATEPUAIBI).

Mesicnpedmemmuuie ceasu

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 KCIOJb30BAaHMWE KaK OOIMMX €CTEeCTBEHHO-HAYYHBIX TMIOHATHNA, TaK ¥ TIOHATHH,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/IEJIBHBIX PEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.

OO0mue ecTeCTBeHHO-HAyYHbIC TOHSTHS: HAY4YHBIH (akKT, THUIIOTEe3a, 3aKOH, TEOpHs,
aHaNM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAONIONEHUE,  DKCIECPHMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHNUE, MOIEIIb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MAaTepUAIIbI.



®dusmka: MaTepus, aroM, OJIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaluOaKTUBHOCTh, MOJIEKYJa, DIEKTPUYECKH 3apsi, MNPOBOJHHUKH, TMOIYIMPOBOIHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, pAcCTBOPHMOCTH, KPHCTAJUIMYECKAs pEHIETKAa, CIUIaBbl, (U3MYECKHE BEIUYHHBI,
€IMHHIIBI U3MEPEHN S, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Buonorusi: ¢otocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MHUHEpaJIbHBIE YIOOpEHHS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIEC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOIBI, ITOJIE3HBIC
HCKOIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.
INIAHUPYEMBIE PE3YJIbTATbI OCBOEHHS INPOI'PAMMBI 110 XUMUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JJUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YyJIbTAaThl OCBOCHHS IPOrpaMMbl OCHOBHOIO 00mIEro 00pa3oBaHUs
JOCTUT'aKOTCA B XO04€ O6y‘~IeHI/I9{ XUMHUHU B CAUHCTBC yqe6H0171 n BOCHHTaTeJIBHOﬁ JCSATCIIBHOCTHU B
COOTBETCTBUH C  TPAAUIMOHHBIMH  POCCHHCKMMH  COLMOKYJIBTYPHBIMH ¥  JyXOBHO-
HPaBCTBECHHBIMH IEHHOCTSIMH, MPUHATHIME B OOINECTBE MPaBUIaAMH W HOPMaMH IOBEICHHS U
CIIOCOOCTBYIOT MPOIECCAaM CaMOIIO3HAHHMSI, CAMOPA3BHUTHS U COLMAIM3AI[MHA 00YIarOIIUXCS.

.HI/ILIHOCTHBIG pe3y.]H)TaTI)I OTpa)KaIOT TOTOBHOCTH O6y‘IaIOIIII/IXC$I pyKOBOIICTBOBaTBC?I
CHCTEMOM IMO3MTHUBHBIX IIEHHOCTHBIX OPHUEHTALUN M PAaCHIMPEHHE OIbITAa JAEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOr0 BOCIUTAHUS

LIEHHOCTHOTO OTHOILIECHHs K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIeNI0, TMOHMMAaHHs 3HAYEHHs XHMHYECKOW HayKM B JKH3HH COBPEMEHHOIO OOIIecTBa,
CIMOCOOHOCTH BJIaJCTh JOCTOBEPHOW MH(OpPMAIUEH O MEepPeqOBhIX JOCTHKEHUSAX M OTKPBITHAX
MHUPOBON M OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
Mupa 1 oOlIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NpPEJICTABICHUS O COIHAIBHBIX HOPMax M MPaBUIaX MEKIMYHOCTHBIX OTHOINCHHH B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOI\/’I KOMIICTCHTHOCTHU B 06IHeCTBeHHO HOHC3HOﬁ,
y4eOHO-MCCIIEN0BATENbCKOM, TBOPYECKOW W JAPYIHX BHIAX JESTEILHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HO COBMECTHOM JIESTEIBHOCTH MPH BHITOJHEHHUH YUeOHBIX, TO3HABATEIBHBIX 3a/1ad,
BBIMTOJTHEHUM XHMHUYECKUX DKCIIEPUMEHTOB, CO3MaHHHM YYEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aUMOIIOHUMAHHUIKO W B3aMMOIIOMOIIIN B Hpouecce 3TOI>'I y‘-Ie6HOI\/'I JACATCIIbHOCTH, TTOTOBHOCTH
OIICHHUBATH CBOE IIOBECACHUE U HOCTyrIKI/I CBOHUX TOBapI/IHIeﬁ C MOo3unuun HpaBCTBCHHLIX nu
MPABOBBIX HOPM € YIETOM OCO3HAHHMS MOCIIEACTBHI MOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHSI:

MHPOBO33PEHUYECKHE  MPEACTABICHHS O  BEMECTBE W  XUMHYECKOM  PEaKIWH,
COOTBGTCTByIOHII/Ie COBpeMeHHOMy ypOBHI-O paSBI/ITI/Iﬂ HayKI/I U COCTaBJIAKOIINC OCHOBy JJISL
NOHUMAaHHs ~ CYIIHOCTH  HAy4YHOW KapTHHBI ~MHpa, MpEACTaBIcHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHPOBI, B3aMMOCBS3SIX YeIOBEKa C MPUPOTHON CpPeoif, O pOJIH
XUMHUU B ITO3HAHUU 3THUX SaKOHOMepHOCTeﬁ;



MMO3HABaTEJIbHBIC MOTHWBBI, HAIPaBJICHHBIC HA TIOJYYCHHE HOBBIX 3HAHMK TIO0 XUMUH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOIaeMbIX TMPOIECCOB U SIBJICHUMN, MMO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIILHON pabOThI
C Y4COHBIMH TEKCTaMH, CIPABOYHOHN JUTEPATypOH, JOCTYNHBIMH TEXHHYCCKHUMH CPEACTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEHHI0 W TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIIPaBJICHHOCTH M YPOBHS OOYYCHHS B JaJIbHEHUIIICM;

4) opMHUpPOBAHHUS KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKWM3HH, OCO3HAHWE MOCIEACTBHA W HEMPHUATHE BPEIHBIX
npuUBBIYEK (YHOTpPEeONEHUSI alKorojs, HAapKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJECHUS
npaBusl 0€30MacHOCTU MpPH OOpallleHUH C XMMHYECKHMHU BEIIECTBAMHU B OBITY U peallbHOMN
JKU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY H3YUEHUIO MPOQecCcHii U TpyAa pa3iIuyHOro pojia, YBaXXEHHUE K
TpyAy ¥ pe3yibTaTaM TPYIOBOW JEATEIbHOCTH, B TOM YHCIE Ha OCHOBE IPUMEHEHUs
NPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAHHBIA BBIOOP WHIMBUAYAIBHOW TPACKTOPUU
MPOJOIDKCHHST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUHN, TOTOBHOCTH aJIalTUPOBATHCS B IPO(HECCHOHATILHOM Ccpelie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIre,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOrO0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHHUS TPaBHJI O€30MacHOTO MOBEAEHUS TP padOTe C BEIIECTBAMH,
a TaKKe B CUTYAIUSX, YIPOKAIOIINX 370POBBIO M KU3HU JTFOJICH;

CIIOCOOHOCTH TPHMEHSITh 3HAHUS, MOJydaeMble MPH H3YUYEHUU XUMHH, IS PEIIeHUs
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOIHON CPEIOif, ISl OBBIIIEHHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJIO0ATLHOTO XapakTepa dKOJIOTHYCCKHX MPOOJIeM U MyTed WX PemieHUs
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHUECKOTO MBIIUICHUS, YMCHHS PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COIIMATIBLHOU MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX PE3yJIbTATOB BBIJICISIIOT 3HAYMMEBIC IS (OPMHUPOBAHUS
MHUPOBO33pEHHUsST OOIICHAYYHBIC MMOHATHS (3aKOH, TCOPHS, NMPUHITUI, THUIOTEe3a, (akT, CHCTeMa,
MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, U YHUBEPCAIbHBIE YdeOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJATHBHBIC), KOTOpbIe 00ecreunBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YI€OHOM e TEILHOCTH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jjornueckne geicTBUS:

YMEHHUS WCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TIPH OCBOCHUW 3HAHUM:
pPacKpbIBaTh CMBICT XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUH, BHIOMpATh OCHOBAHHS M KPUTEPUM JUIs KiaccuuKanuu



XUMHYECKHX BEIIECTB U XMMHUYECKUX pEaKui, yCTaHaBIUBATh MPUYMHHO-CIIEICTBEHHbIE CBSI3U
MEXIy 00BEKTaMH U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
110 QHAJIOTUH ), I€TaTh BBIBOABI M 3aKIIIOYCHHUS;

YMEHHE MPUMEHTHh B IMpoliecce MO3HAHMs MOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
OpUMEHSeMbIe B XUMHH MOJEIbHBIC MPEICTABICHHUS — XUMUYECKUNA 3HAK (CMMBOJI DJIEMEHTA),
XUMHUYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU pElIeHHH Y4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4€TOM OTHX MOJEJbHBIX NPEJICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYAaE€MBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIC CBS3U U
IPOTHBOPEYHS B U3Y9aEMBIX MPOLIECCAX U SABICHUSIX.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

NpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHM3AMH M TPOBEACHHUIO YYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTar, (HOopMyIHpOBaTh OOOOMICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
MCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOAETAHHOM padoTe.

Pa6Gora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH MH(DOPMALIMIO PA3TUYHBIX BUIO0B
1 GOpM TIPEICTABICHHS, TOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XUMHYECKOTO COAEp)KaHWs, CIPaBOYHbIE MOCOoOWs, pecypchl VHTepHETa), KPUTHYECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHUE NPUMEHSTh Pa3IMuHble METObI U 3aMPOCHl MPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIBHBIX 331a4
OTIPEeNIeNIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH WCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJAZIeHHE KYIbTYPOH aKTUBHOI'O MCIIOJIB30BaHMS PA3TUUHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy MpeiCTaBICHUS
UHPOPMALIMK U WUTFOCTPHPOBATH pelIaeMble 3a/ladll HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
apyrumu popmamu rpaduku 1 UX KOMOUHAIUSAMU;

YMEHHUE HCMOIb30BaTh U aHAIU3UPOBATh B Ipolecce y4yeOHOW M MCCIIe0BATENbCKOM
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIbCKOT0 XO35SHCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH MTPUPOTHON CPEJIbI.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

yYMEHHUsl 3agaBaTh BOINPOCH (B XoJe auanora M (WiM) AUCKYCCHH) TIO CYIIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATH CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIIST MOJyYSHHBIE Pe3yIbTaThl TO3HABATEIHHOMN IEATEIFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOPHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yYMEHHsI yueOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABATEIbHOU U
UCCIIEIOBATEIbCKON JIEATENHOCTH TPH PEIICHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
o0IIMX MHTEPECOB W COTJIacOBaHMS MO3UIUH (0OCyXIneHHs, 0OMEH MHEHHUSIMH, «MO3TOBEHIE



LITYPMBI», KOOPAUHALAA COBMECTHBIX JAEUCTBUM, ONPENEICHUE KPUTEPHUEB IO OLICHKE KadyecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHE CaMOCTOATEIBHO ONPEIENATh LU ACITEIbHOCTH, IIJIAHUPOBAaTh, OCYILECTBIIATD,
KOHTPOJMPOBAaTh M IPU HEOOXOAMMOCTH KOPPEKTUPOBATb CBOIO JESITEIbHOCTb, BBIOMpATh
HanOonee HS(QeKkTuBHBIE CIMOCOOBI peumleHHs Y4eOHBIX M IO03HABAaTEIbHBIX  3aad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM INpU
BBIIOJIHEHUM 33JaHUN C yd4y€TOM IIOJy4YeHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJyYEHHOI'O Pe3y/bTaTa 3asBJICHHOM LIy,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIIOBUU 3aJIaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJdbTaToOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHUS,
YCTAHOBJICHHOTO JaHHOM (exnepanpHON pabouell MporpaMMmol, BBIJIENAIOT: OCBOCHHBIE
oOyyarlUMuUCs Hay4yHble 3HAHHUS, YMEHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
npeaMeTHoW oOnactu «XHMHS», BUIBl JAEATEIBHOCTH IO IOJYYEHUID HOBOTO 3HAHMS, €ro
UHTEpIpeTalnu, IPeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHITHI: aTOM, MOJEKYJA, XUMUYECKUU
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAasi M MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JOJsA XUMHYECKOIO
3JIEMEHTAa B COEIMHEHMH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJb,
AIIEKTPOOTPHULIATEILHOCTD, CTETIEHb OKUCICHMSI, XUMHUECKasl peakius, KjJacCupuKanus
peakuuii: peakliuyi COeAMHEHUS, peaKLUU pa3IoKEeHUs, PEaKI[Ui 3aMEeLICHUs, PEaKIU
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEAKIMH, TEIIOBOM 3 HEKT peaklny, sIpo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToOMHas OpOMTanb, PagUMyC aToMa, XUMHYECKas CBSI3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHIIEHTpal|sl) B pacTBOPE;

® WUIIOCTPUPOBATHh B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSITUM W NPUMEHSATH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

® CMOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBlieHUSI (OpMYyNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmNpeleNisITh BaJeHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHas! M1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cMbica Ileproguueckoro 3akona JI. M. MenneneeBa: A1eMOHCTpHUpPOBAThH
MOHMMAaHHE TMEPHOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosockeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYE€HHUs, 3aKOHa ABOTapo;

e ONUCHIBATH M XapakTepuszoBaTb TabmuuHyro (opmy Ilepuonndeckoil cucTemsl
XUMHYECKHX AJIEMEHTOB: pa3jinyaTh IOHATUS «J1aBHas noarpynmna (A-rpynma)» u
«mmobounass moarpymnma (b-rpymma)», Manaeie W OoibIIME TEPHOMBI, COOTHOCHUTH
0003HaueHusl, KOTopbele UMeroTcs B Tabmuue «llepuoanueckas cucremMa XUMHUYECKUX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XMMHYECKMX DJEMEHTOB (COCTaB M 3apsaa  sapa, oOllee YUCIO 3JIEKTPOHOB H
pacnpeziesieHue X M0 3JIEKTPOHHBIM CII0SIM);

KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPraHMYECKUE BELIECTBA, XUMUYECKHE
peakuuu (110 YKMCIy M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sddexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEILECTB PA3THUUYHBIX
KJIacCOB, IOATBEpXKJas  ONMCAHUE IPUMEPAMU  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

IPOTHO3UPOBATh CBOICTBA BEUIECTB B 3aBUCHUMOCTH OT MX KAaueCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IPOTEKaHUsI XUMUYECKHX IPEBPALICHUN B PAa3JIMUHBIX YCIOBHSIX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIAPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 3JIEMEHTA 10 (hOpMyJie COEIMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

IPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIbHON NEATENIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMAaTH3AIHIO0, KIAaCCU()UKALNIO, BBHIABICHHE MPUYHHHO-
-CJIE/ICTBEHHbIX CBsI3€H — Ul M3Y4EHHUS CBOMCTB BELIECTB MU XMMMUYECKHX PEaKLuH,
€CTeCTBEHHO-HAyYHble =~ METOAbl  IO3HAaHUS  —  HAONIOJEHHE,  HM3MEpeHHe,
MOJIEJIUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

clleZloBaTh IpaBWIaM IIOJIb30BaHUS XMMHYECKOH mocynod M J1abOpaTopHbIM
000py/s0BaHUEM, a TAaKXKe IpaBWIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLUSMU 1O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX ONBITOB 10 MOJIYYEHHUIO
U cOoOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOPOJA MU KHUCIOPOJA), MPHUTOTOBIECHUIO
pPacTBOPOB C OINPENECIEHHON MacCOBOM 0JIE€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJOYel U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, (heHoadTaaenH, METUIOPAHXK U JIPyTHUe).

K koHuy oOyueHus B 9 kJjacce mpeIMeTHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IMOHATHUI: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BEILIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCIIECHUS, XMMHUYECKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOM 3P PEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpeaklUd HOHHOrOo OOMEeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIuHy,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKHUCIUTENb,  BOCCTAHOBHUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEaKUuu, MpeleibHO JOIyCTUMAs
koHneHTpanus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSITHS ITPH ONTUCAHUH BEILECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUECKYI0O CHMBOJIHMKY JJISi COCTaBlIeHHMS (OpMYya BeELIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

ONpEACIATh BaJCHTHOCTh M CTENECHb OKUCICHHS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUAX PaA3JIU4YHOIO COCTaBa, MPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaccy CoelMHEHHMH Mo (opmMynam, BHJ XMMHUYECKOH CBS3M (KOBaJECHTHAas, MOHHa,
METAJIJIMYECKasl) B HEOPraHWYECKUX COEAMHEHHUAX, 3aps] HOHA II0 XHWMHUYECKOU



dbopmyre, xapakTep Cpelbl B BOJHBIX PAcCTBOpPaX HEOPraHWYECKUX COEIUHEHUH, TUI
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich [lepuognueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro TOHUMAaHME: ONMHCHIBATh U XapaKTepu3oBaTh TabnuyHyto ¢opmy Ilepuogmueckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoArpynmna (A-
rpymmna)» u «mobounas mnoxarpymnma (b-rpynma)», Mameie u OOJBIIME TIEPHUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B MEpPHOAMYECKOH Tabnuie, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sapa, oo1ee YUCIIo IEKTPOHOB U paclpeielieHue UX IO JIEKTPOHHBIM CIIOSM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U TJIABHBIX HNOJArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOIIMEe W cHenu(puyeckrne XHUMHUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKAAsi ONUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHUSI 3JIEKTPOJIMTUUECKOU JUCCOLMAIIMU KUCIIOT, IIEJI0Ye U Coel,
IIOJIHbIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
NOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXJAYy BELIEeCTBAMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCca 3THX pPeakluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (popMylie COeTUHEHNs, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;

coOuo/iaTh MpaBWJa IO0JIb30BAaHUS XMMHMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opy/noBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHIO
U cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro Ta3a);

MIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,
CHJIMKAT-, cynb(aT-, TMIPOKCHUA-MOHBI, KATHUOHbl aMMOHMS W HOHBI HM3yYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHne, CHCTEeMAaTH3allhi0, BBISIBICHWE MPUYUHHO-CIIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHS] CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWS — HaAOJIOJAEHUE, U3MEpEeHUe, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peaibHbINl U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KounyecTBo 4yacoB
Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(PPOBBIE)
n/n TeM NPOrpaMMbl Bcero Konrpoapurie Tpakrieckue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
NPAKTHYECKOHN JIESITeTbHOCTH https://m.edso0.ru/7f41837c
YyeJoBeKa
19 BemntecTBa 1 xumMmdeckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nen 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Bosnyx. Kucnopon. I[lonsatue 5 bubnnoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 8 1 bu6nmoreka [JOK
¥ COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmuorexa [JOK
OCHOBaHHUAX https://m.edso0.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmorexa [IOK
HEOPraHUYECKUX COSTUHEHUIT https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xumnueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUT




[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

Bbu6moreka [JOK
3.1 XUMUYeCKuX anemeHTos Jl. 1. 7 https:/m.e dSCL)E).ru 17§41837¢
Mennene-eBa. CTpoeHue
aroma
XuMuueckas CBSI3b.
3.2 OKHCIUTEIBHO- 8 Bubmmorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEIIBHBIC PEAKIIHU
Htoro no paznemny 15 bubmmorexa [IOK
https://m.edso00.ru/7f41837c
PesepBHOE BpeMms 3 Bubnuorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakrnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKkIUA
[ToBTOpeHue U yriaydieHne 3HaHu| bubnuoreka [IOK
1.1 5 1
OCHOBHBIX pa3/eNioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. bu6nmorexa LIOK
1.3 8 1 1
XUMHUYECKUE PEaKIIUU B PACTBOPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoteka [IOK
' anemeHToB VIIA-rpynmel. ["anoress https://m.edsoo.ru/7f41a636
06
22 snewertron VIAcrpymms. Cepa ncé ; borera LIOK
' PYTHIRL L€p https://m.edsoo.ru/7f41a636
COCTMHECHUS
23 suowomonaspyme Aor oobop i | 7 ;  BuGmoresalloK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
24 snomormon Moy, Vineponn : 1 ,  BubmoreallOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS
Wroro no pazueny 25




Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

3.1 OO01e CBOMCTBA METAJLIOB 4 bubmorexa HOK
' B https://m.edsoo.ru/7f41a636
3.2 Baxueiime MeTauibl U UX CO€IUHEHUS 16 bubmorexa [IOK
' 8 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KU3HUA YEJIOBEKA 3 bubmmorexa [IOK
' H p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No Kosaun4yecTBo yacos Jara JJIeKTPOHHBbIE HU(PPOBHIE
Tema YpoKka KO]—[TpOJ][,]—[])]e HpaKTuquKHe OﬁpaSOBaTe.}ILHLIe
n/n Bcero U3YYeHU s
padoThI padoThI pecypcbl

1 [Ipenmer xumuu. Pons xumuu B 1 bu6mmoreka [IOK
’)KM3HM YesoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

5 ITonsiTe 0 MeTO1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuia

3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ 1ad0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 Yucrtele BemecTBa U cMecu. CiocoObl 1 bu6nmoreka [JOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 <<1£)213I[6J16HI/I6 cﬁeceﬁ (Ha mpumepe 1 bubmmoreia LIOK

N https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmorexa [IOK

° AATOMI I MOTICKY TEL ! https://m.eds00.ru/ffod2a6c

7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOKHBIC BEIIECTBA 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa 1 bubnmoreka [JOK




BellecTB. XUMuyeckas popmyia.
BasieHTHOCTH aTOMOB XMMHYECKUX
3JIEMEHTOB

OTHOcHuTeNnbHAsA aTOMHAas Macca.

https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK

11 OTHOCHTEIbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
AJIEMEHTA B COCIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomuuaectBo BemecTBa. Moub. bu6mmoreka [IOK
Monsipaast macca https://m.edsoo.ru/ff0d5230
14 dusznyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XUMHUECKas pEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus NPOTEKAHUS bubnnorexa [JOK
XMMHUYECKHX PeaKiui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnmnoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konm4yecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Krnaccudukanus XuMHIecKux
18 peaKuI/H(”f (coeHzLHHeHI/Iﬁ pa3IoKEeHU bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 SHIUKJIONEINUCT. O6O6yIIIIIeHI/Ie U bubmorexa HOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIWsl 3HAHUH
20 KontponsHas padora Nel mo reme bubmuorexa [IOK
«BerecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubmuoreka [IOK

Bo3ayxa. Kucinopon — anemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOslI MOTydeHuUsT KHCIIOpOo/ia B
23 nabopaTtopuu ZIquOMLIHIJIeHF;{(iTI/I. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHue kucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkIuu, IMOHATHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYCCKUX PEAKITUIX
TorumBo (HedTh, yroiab U METaH).
25 3an$I3H€I§I/Ie(1];03’I[}}/er3 CIocoObI lro Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «l?lonyquI/Ie U Ic)061/1paHI/Ie bubmorexa IOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3YUEHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BeniecTBo. Haxoxaenue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 dusndecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bosopoza. [IpuMeHeHne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KUCTOTAX U COJAX BuGmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHusT BOAOPO/Ia B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme BuGmorexa LIOK
31 «ITonydenne u coOupanue BoI0Opoa,

WU3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32 ABorajpo https://m.edsoo.ru/ff0d542e
Breranciienus 00bEMa, KoJIMUeCcTBa
33 BEIIIECTBA rasa 1o er(; HU3BECTHOMY bubmmorexa LIOK
) https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucienus 00bEMOB ra30B 110
34 YpaBHEHUIO PEaKIIMN Ha OCHOBE bubmiorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00OBEMHBIX OTHOIIICHUM ra30B
35 du3nYecKre U XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 00 bubmuorexa [JOK
HHIAKAaTOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens.
37 HacrimieHspie 1 HeHACHIIIIEHHBIC bu6nmoreka [JOK
pactBopbl. MaccoBasi 10J1s1 BEIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTrueckas padota Ne 5 o teme
38 «IIpurotoBiieHre pacTBOPOB C bubnuotexa [JOK
OTIpeIeIEHHONW MacCOBOM J0e https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padota Ne2 o teme bubnnoreka [JOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCUpUKaLIUS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydyeHue u XUMHUUYECKHE CBOMCTRA
41 KI:CJ'Iy(jI‘eHBI)S OCHOBH;; u S bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHUs: cOCTaB, KJIacCH(pUKAIIHS, bub6mmoreka [IOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmuorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukanus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue 1 XuMHYECKHUE CBOCTBA bubnuorexa [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C : s
16| caonctm nomacnrn, emsrseons biGiorer LIOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
r
PR — biorera LIOK
B p https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O06o001IeHre U cCUCTEMaTU3 A bubmuorexa [JOK
3HAHHUN https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
50 "Ocronmmie kiacen weopraricerns biGmorera LIOK
o P https://m.edsoo.ru/00ad9ela
COeTMHEHU I
IT
5L | ommconn srowenron, Tl bitGnorera LIOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX dJIEMEHTOB
n o
epHUOMYCSCKUN 3aKOH U BuGmiorexa LIOK
52 [Tepuoanueckas cuctema

XUMHYECKUX dj1eMeHToB /I, M.

https://m.edsoo.ru/00ada52c




Menpeneena

53 [Tepuoapl, TpynIbl, MOATPYIIITHI Bu6mnorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
saep. U3ororsrl https://m.edsoo.ru/00ada342
CtpoeHnue 311eKTPOHHBIX 000JI04eK
55 aT(]);)MOB BJ'IeMeHTI())B [Tepunoanyaeckoii bubmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUECKOTO
56 AJIEMEHTA TI0 €ro MOJ0KEHUIO B bubnnoreka [JOK
Iepuomnueckoii cucreme 1. U. https://m.edso0.ru/00ada824
Menneneesa
3nauenue llepuonnueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuoreka [IOK
W. MenneneeB — y4€HbIi, eaaror u https://m.edso0.ru/00ada96e
rpaxaaHuH
58 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnuoteka [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHasi XUMHUYECKas bubmuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HENosipHas bubnnoreka [JOK
XMUMHYeCKask CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (Cremetth OKHCCHI https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK

peakiuuu

https://m.edso0.ru/00adb076




bu6mmoreka [IOK

64 OKucCIUTeIn U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
o | e |
https://m.edsoo.ru/00adb486

CBSI3b)»

66 PezepBHblit ypok. O6001eHue u 1 bubmuorexa [IOK
CHUCTEMATH3AIMS 3HAHWMA https://m.edso0.ru/00adb33c

67 PezepHblit ypok. O6o0meHue u 1 bubnnorexa [HOK
CUCTEMATH3AIMS 3HAHWM https://m.edsoo.ru/00ad9cbh2

68 PesepBHrlit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe U (pOBbIE

‘:;ln Tema ypoka Beero KonrTpoabubie IIpakTuueckue fI[:;‘?eHHﬂ o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl
Ilepnonnueckuii 3aK0H.

1 [Tepuoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XEIMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubmmoreia LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buipsl XumMHu4yeckoil CBSA3U M THIIBI 1 bu6nmoreka [JOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yriayoneHue 1 1
3HaHUI OCHOBHBIX Pa3/esioB Kypca
8 Kkimacca»

6 Knaccudukamnms xumMuaeckux 1 bubnuorexa [JOK
PeaKIuii 0 Pa3IUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 peaKIuu. HOHSII”)FI/Ie 0 TOMOTEHHBIX U 1 Bu6miorexa LIOK

https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIHUSIX
[TonsiTHE 0 XUMHUECKOM BuGmiorexa LIOK
8 paBHOBecHH. DaKTOPHI, BIUSIIONTNE 1

Ha CKOPOCTb XHUMHYECKOMN pCaknuun

https://m.edso0.ru/00adc28c




" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHS
9 OKHCIUTEIBHO- bu6mmoreka [IOK
BOCCTAHOBHTEJIbHBIE PEAKIIHU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOJIUTHUECKON
10 l[I/IC(I':J)OLII/IaI_II/II/I?CI/IJIBHHC U cia0bie bubmiorexa LIOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HoHnHbIe ypaBHEHHs peakui Bubmiorexa LIOK
https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bu6mmoreka [IOK
00 3JEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JACCOLNAITIN
XHMHYECKHE CBOMCTBA COJIEH B
13 CBETe MpecTaBleHut 00 bubmorexa HOK
N https://m.edso0.ru/00add8b2
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
14 [TonsiTe o runponuse conen bubmorexa [JOK
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HaHU https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «II))CH_ICHI/IC 3KCl'IpepI/IMeHTaJ'IBHBIX Bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas padota Ne2 o teme
17 «DIIEKTpOIUTHYECKAs bubmuorexa [IOK
nuccoruanusi. XUMHUYECKHE https://m.edsoo.ru/00addec0O
pEaKIuu B pacTBOPAX»
18 OO6m1ast XxapaKTeprUCTHKA TajJOTeHOB. bubnmuorexa [JOK




XHUMUYECKUE CBOMCTBA HA PUMEPE
XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK

19 €CKHe i eHue
XUMITCCKHE CBOMCTES, HOMYHEHHE, https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpakTuueckas padora Ne 2 110 TeMe
20 «I?IOJITH:HI/IC :OIJ)IHHOTI?I KHCH(I)ITHT N bubmmorexa [IOK
y4 . ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
B clie 0 YpaBHE
21 summsccrans peatu, com o Butmorac LIOK
peaKiu, A https://m.edso00.ru/00ade488
W3 peareHTOB JaH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUN CEPHI.
Haxoxnenue cepel u e€ bubnuoreka [IOK
23 .
COCJIMHEHUH B IPUPOJIC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKMCTBA CEPBI
CepoBoa0pO, CTPOEHHE,
24 (I)I/II;I/IECSKECJII/I X:Iz[wfeixne bubmorexa IOK
. https://m.edso0.ru/00ade802
CBOMCTBa
Oxc ceprl. CepHa CJIOTA,
25 Qumsccur n xmmsece Butmiorca LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, TPUMEHEHNE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE ITPO €HHOT0 crocoba
HOBE IIp MI)IHIJIvHH IO CII BuGmiorexa [IOK
26 MOJTyYCHUSI CEPHOU KHCIIOTHI.

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Kalolleu cpeibl

https://m.edsoo.ru/00adec8a




COCAUHCHUAMU CEPhI

Brlunciienue MaccoBOi 10U

bubmuoreka [JOK

21 BBIX0J1a MPOYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa SJICMEHTOB
VA- el A30T,
28 pacnlg)oycr;paHeHHe B IIPUPOJIC Bu6mnorexa LIOK
’ https://m.edsoo.ru/00adeea6
(du3HUYeCKre U XUMUYCCKUE
CBOMCTBa
AmMMHaK, ero Gu3nvecKue u
29 XMMHUYECKHUE CBOICTBA, ITOJIyYE€HUE Bubmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas padora Ne 3 1o Teme
30 «lPlonyquHe aNII)MI/IaKa U3yYeHHe bubmorexa IOK
B ’ https://m.edso00.ru/00adf180
€ro CBOMCTBY
31 A3OTHas KUCIOTa, €€ (hu3ndeckue u bu6nmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHMe HUTPATOB U COJICH
aMMOHHUS B KQ4€CTBE MHUHEPAIIbHBIX
32 ynoOpeHuit. XuMudeckoe ’ bubmorexa IOK
. https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIe cpebl
COCIMHCHHSMU a30Ta
®dochop. Oxcup docdopa (V) u
33 q)ocg)oll;)Haﬂ KHéIH((i))Ta (bq)pll)gn(qe)cxne " bubmmorexa LIOK
N https://m.edso0o.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYCHUE
Wcnonbs3oBanue ¢pocdaTos B
34 Ka4eCTBE MUHEPAIbHBIX bubnnoreka [JOK

ynoOpeHui. 3arps3HeHHe
MIPUPOTHOM cpenbl hocdaTamu

https://m.edso0.ru/00adfc20




35

36

37

Yrnepon, pacnpocTpaHeHue B

npupoje, Gpuzndeckue u
XUMHUYECKHE CBOKCTBA

Oxcunpl yriaepona, ux pusndeckue

U XMMHYECKHE CBOMCTBA.
DKoJjoruveckue npooIemsl,

CBSI3aHHBIE C OKCUJIOM YyTJIepo/ia

(V)

YroapHas KUCIIOTa U €€ COJIU

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bubmuorexa [JOK
https://m.edso0.ru/00ae006c

38

[IpakTuueckas pabora Ne 4 o Teme
"[lostydeHue yrieKucioro rasa.

KauecTBenHas peakiys Ha
kapOoHaT-uoH"

bu6mmoreka [IOK
https://m.edso0.ru/00ae027e

39

[TepBoHavabHBIC TOHATHUS 00
OPraHMYEeCKHUX BEIIECTBAX KaK O

COEIMHEHUSX yIiiepo/ia

bu6mmorexa [IOK
https://m.edso0.ru/00ae054e

40

41

42

Kpemuuii u ero coeguHeHus

ITpakTruueckas padora Ne 5.

Pemenue SKCIICPUMCHTAIIbHBIX

3a71a4 110 TeMe «BakHenmme

HEMCTAJIbI U UX COCIUHCHUS

Konrtponsnas padora Ne3 o teme
«BaxHelIme HeMeTaJIbl U UX

COCOUHCHUA»

bu6mmorexa [IOK
https://m.edso0.ru/00ae080a

bubmuorexa [JOK
https://m.edsoo.ru/00ae0bf2

bubmuorexa [JOK
https://m.edsoo0.ru/00ae0el8

43

OO6m1ast XxapakTeprucTruKa
XUMHAYECKHX 3JIEMEHTOB —

bu6mmoreka [IOK
https://m.edso0.ru/00ae103e




MeTauioB. MeTrayuinueckas CBA3b U
METAJUINYECKasl KpUCTAJIIMYECKast
pemérka. PU3NYECKUE CBOMCTBA
METaJUJIOB

XUMHYECKHE CBOMCTBA METAILJIIOB.

44 DIEeKTPOXUMHUYCCKUN P bubmmorexa LIOK
N https://m.edso0.ru/00ae1156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTydYeHHs
MetasuioB. CrutaBel. BeraucineHus
45 M0 YPaBHEHUSIM XUMHUYECKHIX bubmmorexa LIOK
. https://m.edsoo.ru/00ae1156
peaKkIuii, €Clii OJIMH U3 PearcHTOB
COJICPKUT MPUMECH
46 [ToHsATHE O KOPPO3UH METAJLIOB bubmorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
4 [lenotrie MeTanbt https://m.edso0.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnnoreka [JOK
KaJus https://m.edso0.ru/00ae14b2
49 [I{esr0yHO3EMENBHBIE METAILIBI — bubnnoreka [JOK
KaJbIUi U MarHui https://m.edsoo.ru/00ae15e8
50 Baxuelinme coeqMHEHNUA KLU bubmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHre U CUCTEMaTU3 AL
3HAHUI
59 JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
53 [TpakTrueckas padota Ne 6 o Teme bubnmuorexa [JOK

"YKECTKOCTE BOJBI I METOAEI €6

https://m.edso0.ru/00aelae8




ycTpaHenus"

54 ATTOMUHI bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U bubmuorexa [IOK
THJIPOKCUA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>0 Aeneso https://m.edso0.ru/00ae1d86
57 Oxcubl, TUIIPOKCUIBI U COJIU bubnuorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cCHCTEeMaTH3aIus
3HAHUU
[IpakTuueckas padora Ne 7.
59 Pemenne skcriepuMeHTaNbHBIX bubnnoreka [JOK
3a1a4 1o teme «BakHeilme https://m.edso0.ru/00ae3de8
METAJITBI U UX COCTUHCHUS
Brruncnenus mo ypaBHEeHUSIM
XUMHYECKHUX PEaKIIHii, €CIIU OJUH
50 U3 PEareHTOoB JIaH B U30BITKE WU bubnnoreka [JOK
COZIEPKUT puMecHu. Beraucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJTM BBIXO/IA MPOTYKTA
peaknuu
61 O060061IeHre U cucTeMaTH3alus
3HaHUU
KonTponbnas padota Ne4 o teme
62 «BaxuHelnme MeTauibl 1 UX
COCTUHEHUS
63 BemecTBa u maTepuaisl B bubnmuorexa [JOK

HOBCG,I[HGBHOﬁ KHU3HHU YCIIOBEKa

https://m.edso0.ru/00ae3f50




XHUMUYECKOE 3arpsi3HEHUE bubmuorexa [JOK
64 . 1
OKpYKaIoIeH CpeJibl https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu 1 bubnuorexa [JOK
HKOJIOTHYECKUX MTPOOIEM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6o01eHue 1 1 bubmuorexa [IOK
CHUCTEMAaTH3alMs 3HAHHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHrlit ypok. O600111eHNE 1 1 bu6mmoreka [IOK
CHCTEMAaTH3aIMs 3HAHHUH https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O600111eH1E 1 1 bu6mmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
OBLIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA
YMK no xumuu. I'abpuensn O.C., Ocmpoymos U.I'., Craoxoe C.A. «IIpoceewenuern,20182.
Y4eOHUKHU:
Ia6puensu O.C. Xumust. 8 kiacc: Y4eOHUK A 0011e00pa3oBaTeIbHBIX YIeOHBIX 3aBEICHUN. —
M.: lpoda, 2018.
INa6puensu O.C. Xumus. 9 knace: YueOHUK 11t 0011eo0pa3oBaTeIbHBIX YUeOHBIX 3aBESACHHMA. —
M.: lpoda, 2019.
Pym3utuc I'.E. xumust. 9 knace: YueOHUK U1t 00111e00pa30BaTeIbHBIX YICOHBIX 3aBEICHUN. —
M.: IIpocsemienue, 2020.
Pym3utuc I'.E. xumust. 8 kinacc: YueOHUK U1t 00111e00pa30BaTeIbHBIX YICOHBIX 3aBEICHUN. —
M.: IIpocsemienue, 2020.

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
- 'abpuensn O. C., Bocko6oitnukosa H.I1., AmykoBa A.B.. HacronbHas kHura yaurens.
Xumus. 8 ki.: Meroauueckoe mocodue. — M.: [lpoda, 2018.
- Xumus. 8 ki1.: KontponsHsie 1 mpoBepodnbie padoThl kK yueouuky O. C. 'abpuensna «Xumus.
8 / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. — M.: [Ipoda, 2018 .
- N'abpuensn O. C., BockoOoitaukoBa H. I1. Xumus B Tecrax, 3amavax, yIpaXHCHHSIX. 8—
9 k1. — M.: lIpoa, 2018 .

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnuoteka [JOK https://m.edsoo.ru/00ada52c,
bubmuoteka [{OK https://m.edsoo.ru/ff0d61c6
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