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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUM Ha YpOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUsl COCTaBJI€HA Ha
OCHOBE TpeOOBaHMW K pe3yJbTaTaM OCBOEHHS OCHOBHOW OOpa30BaTEIbHON IMPOrpamMMbI
OCHOBHOTO 00mmero oOpasoBanus, npencraBieHHbIx B @I'OC OO0, a Takke Ha OCHOBE
dbenepasibHOM paboyeil mporpaMMbl BOCHUTAHUS W C YYETOM KOHIEHIUU TPETNoJaBaHUs
yueOHOTOo IIpeaMeTa « XMMHUs» B 00pa3oBaTelibHbIX opranuzanusix Poccuiickoit denepanumu.

[Iporpamma 1mo xuMuu Aa€T MpECTaBICHUE O LENsAX, oOIlIel cTpaTeruu OOy4eHHs,
BOCIIUTAHUA U PA3BUTHUA OOYYAIOUIMXCS CPEICTBAMU Y4eOHOTO MpEAMETa, YCTaHABIMBAET
00s3aTeNbHOE IPEIMETHOE COAEPKAHNE, IPEyCMAaTPUBAET PACIPEACIICHUE €ro Mo Kiaccam
U CTPYKTypUpPOBaHME [0 pa3fejlaM U TeMaM I[pOorpaMMbl IO XHUMHH, OINpPEAEIIeT
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTUKU COJEpXKaHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh MU3YyUYEHUSI XUMUU C YYETOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX
CBSI3€H, TOTUKK Yy4eOHOTro Ipoliiecca, BO3PACTHBIX OCOOCHHOCTENW 00yUYarouXcsl, ONpeaeIsieT
BO3MOKHOCTH IIPEIMETa IJisl peaiu3aluu TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeNpbHOM NpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEr0 0Opa3oBaHUs, a TaKxKe
TpeOOBaHUIl K pe3yjbTaTaM OOY4YEHHs XMMUU Ha YPOBHE L€Jed H3ydeHHs NpeaMmeTa U
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON JE€ATEILHOCTH OO0YYalolIEerocsi Mo OCBOECHHIO
y4eOHOI0 COIepKAHUSI.

3HaHUE XUMUU CIIY>)KUT OCHOBOM Ui (hOpMHUPOBaHMSI MUPOBO33PEHUs 00ydaroIerocs,
€ro MpeJICTaBICHUH O MaTepUaIbHOM €IMHCTBE MUpPA, BAXKHYIO POJIb UTPAIOT (OPMUpPYEMbIE
XUMHEW TPEJCTaBICHUS O B3aUMOINPEBPAIICHUAX SHEPTrUd U 00 HBOJIIOLMU BEIIECTB B
MPUPOJE, O MyTIX PEUICHUs TJIOOATBHBIX MPOOJIEM YCTOMUYMBOIO Pa3BUTHUS YEJIOBEUECTBA —
CBIPbEBOM, DSHEPreTHYECKOW, MHILNEBOM M HKOJIOTMYECKOM 0e30macHOCTH, MpolsIemM
3/IpaBOOXPaHEHUS.

N3yuyenne xumunn:

CHOCOOCTBYET pealu3aldd BO3MOXHOCTEH Juisi caMopa3BUTHS U (HOPMHPOBAHUSA
KYJbTYpbI JIMYHOCTH, €€ 0011el U (PYHKIUOHATBHOU TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHME MBIIUICHUS M TBOPYECKHUX CIOCOOHOCTEH
oOyuaronmxcs, HaBBIKOB 1754 CaMOCTOATEIbHON yueOHoM NEeSTENbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIbCKUX YMEHHUI, HEOOXOAUMBIX KaK B MOBCEIHEBHOMN
KU3HU, TaK U B MPOPECCUOHATBHON EATEIbHOCTH;

3HAKOMUT CO CHEHU(UKON HAYyYHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBBI ILIEIOCTHOTO
B3IJISiIa HAa €IMHCTBO NPUPOJBI M UEJIOBEKa, SBJISETCS OTBETCTBEHHBIM JTalloM B
(GbOopMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaIOUINXCS;

crocoOCcTBYeT (HOPMHUPOBAHUIO I[EHHOCTHOTO OTHONIIEHUS K €CTECTBEHHO-HAy4YHbIM
3HAHUSAM, K TPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B JKOJOTMYECKOE OOpa3zoBaHUE
00yJarommxcs.

JlaHHbIE HAMpaBJIeHUsI B O0yUYEHUN XUMHUHU 00€CIeUNBAIOTCS CIEIUPUKOIN ColepKaHus
y4eOHOro mpeaMeTa, KOTOPBIA SBISETCA IMEJAarOrMuecKd aJanTUPOBAaHHBIM OTPaKEHUEM
0a30BOIl HAYKM XMMHU HA ONPE/IETIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOT'O OOLIEr0 00pa30BaHusl OPUEHTUPOBAH HA OCBOCHHE
OOyJarOIMMUCS CHCTEMBl TEePBOHAYAIBHBIX TIOHITHH XHMHH, OCHOB HEOPTaHHMYECKOU
XUMHUH U HEKOTOPBIX OTJIEIbHBIX 3HAYUMBIX MTOHATUA OPTaHUYECKON XUMUH.

CtpykTypa cofepkaHusi IpOrpaMMbl [0 XUMUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOIO
noaxoja kK €€ n3ydenuto. CoaepxaHue CKIIAIbIBACTCSI U3 CUCTEMBbI MOHITUI O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE U CUCTEMBI MOHATUM O XUMHYECKOM peakuuu. O0e 3T CUCTEMBI
CTPYKTYPHO OPTraHM30BaHbI IO MPUHIUITY MOCIEI0BATEIIBHOTO Pa3BUTHS 3HAHUI HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /[. I. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XMMHH;

— YUEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— IpeJICTaBICHUN 00 IEKTPOIUTUYECKOMN TUCCOIMALIMN BEIIECTB B paCTBOPaX.

TeopeTnueckue 3HaAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU TOTYYECHHBIX U
OCMBICTICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCIENOBATEILHO OT OJHOTO YPOBHA K JPYromy,
BBITIOJTHSAA (PYHKIIUU OOBSICHEHHS] U MPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHUS U BO3MOKHOCTEHN
MPAKTUYECKOT0 MPUMEHEHHUS U TMOJTYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl MO XMMHUU CIOCOOCTBYET (OPMHPOBAHUIO TPEICTABICHUS O
XUMHYECKON COCTaBISIONIEN HAayYHOU KApTHUHBI MUpAa B JIOTMKE €€ CUCTEMHOW MPHUPOBI,
LIEHHOCTHOTO OTHOIIEHMSI K HAay4YHOMY 3HAaHHUIO M METOJaM NO3HaHWs B Hayke. M3ydenue
XUMUU TPOUCXOJUT C MPHUBJICUCHUEM 3HAHUN U3 paHEe M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 knacce» u «P@usmnka. 7 Kiaacey.

[Ipu u3yuyeHnn XUMHUM IPOUCXOAUT (HOPMUPOBAHUE 3HAHUM OCHOB XMMHUYECKON HAayKU
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUYECKOMN NESITEIIbHOCTH YeJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJBTYphI. 3ajlaya y4eOHOro mpeamMeTa COCTOUT B
(hopMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUN — Ba)KHEUIINX (PaKTOB, MOHSATUMN, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUN, TOCTYMHBIX OOOOIIEHUN MHMPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAYKW, B MPUOOIIEHWH K HAYYHBIM METOJIaM IO3HAHHS TPH H3yYCHUH BEIIECTB U
XUMUYECKUX pEakiuid, B (OPMHUPOBAHWU U PA3BUTHU I[MO3HABATEIBHBIX YMEHUHW U HX
MPUMEHEHUU B Y4eOHO-TIO3HABATEILHON M Yy4EOHO-HCCIIEN0BATEIbCKOU JEATEIbHOCTH,
OCBOCHMH MPaBUJI O€30MaCHOTO OOpAIlIEHUS C BEIIECTBAMH B TIOBCEIHEBHOM KU3HH.

[Ipu n3ydeHNn XMMHUKM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BAXKHOE 3HAUCHHE
pUOOpeNH TaKue IeNn, KaK:

—  (QopMupoBaHWE  HMHTEIJICKTyaJIbHO  PAa3BUTONM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPHUHITHIO PEIICHUH, CIOCOOHOM
aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HH,

— HANpaBJICHHOCTh OOyYEHMsS] Ha CUCTEMATHYECKOE MPUOOIIECHHE OO0YYarolUXCs K
CaMOCTOSITENIbHOM ~ MO3HABATEIbHOM  JEATENIbHOCTH, HAy4YHbIM METOJaM TMO3HaHWs,
(hOpPMUPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecrnieyeHre YCIOBUM, CIOCOOCTBYIOUIUMX MPUOOPETEHUIO OOYYAIOIIMMUCS OIbITa
Pa3HOOOpa3HO JEATETLHOCTH, IO3HAHKS M CAMOIIO3HAHNS, KIIFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMITETEHILIMI ), UMEIOLIUX YHUBEPCATbHOE 3HAUEHHUE JIs1 PA3JIMUYHbIX BUAOB JIEATEIbHOCTH;



— ¢opmupoBanue o0me (QyHKIIMOHATBHON M €CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, B
TOM 4YHUCJI€ YMEHHMU OOBSCHATh M OILICHMBATh SIBIICHUS OKPYKAIOUIErO0 MHpA, HUCHOJb3YS
3HAHUA U OIBIT, MOJYYCHHBIC TPU U3YYCHUU XUMUH, IPUMEHSITh UX MPU PEIICHUH MPoOIieM
B IIOBCEHEBHOW KU3HU U TPYIOBOU AEATEIBHOCTH;

— ((dopmupoBanue y oOydarOmIMXCsl TYMaHUCTHYECKHX OTHOIICHHWM, MOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUN JIJIS1 BRIPAOOTKH DKOJIOTHYECKH IIE€JIECO00Pa3HOTO MTOBEACHUS
B OBITY M TPYJOBOU NESITEIHHOCTH B IEIIAX COXPAHECHUSI CBOETO 3I0POBBS U OKPYKAIOIIICH
IPUPOIHOMN CpELBI;

— pa3BUTHE MOTHBAIlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEHHS OOIICYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY NMPOoGUIIsS U HAPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUS.

OO611ee yncIo 4acoB, OTBEACHHBIX JJIA U3yUYEHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIIET0O
oOpasoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlento0), B 9 kiacce —
68 JacoB (2 Jaca B HEJIEIIO).



COJEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuM B )KM3HU YENOBEKa. XUMHUS B CHCTEME HayK. lTeia u
BellecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BellecTB. [loHATHE O
METO/Iax MO3HaHUs B XuMUU. YucThle BemiecTBa U cMecu. CriocoObl pa3ziesieHus: CMeceu.

ATOMBI MU MOJEKYJIbl. XUMHYECKHE 3IEMEHThI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocTeie U CcllOXKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckass (opmyna. BaleHTHOCTh aTOMOB XHWMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocutenbHass aroMHas wmacca. (OTHOcUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBas 107151 XUMHUYECKOT0 3JIEMEHTA B COEJUHEHUH.

KonunuectBo BemectBa. Monbs. MossipHass macca. B3anMoCBsI3b KOJIMYECTBA, MACCHI U
Yyucya CTPYKTYPHBIX €IUHUIL BelecTBa. PacuéTel o hopMysiaMm XUMUYECKUX COSTUHECHUIA.

OU3NYECKNE U XUMUYECKHE SIBJICHUA. XUMUYECKas peakuusd U €€ MPU3HAKUA. 3aKOH
COXpaHEHUsI MacChl BeIIEeCTB. XUMHUYeCKHe YypaBHeHusa. Kiaccudukanus XUMHUYECKUX
peakiuii (COeIMHEHUS, pa3JIOKEeHUSs, 3aMeIeHNsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0M, MpaBUiIaMu pabOThI B Ta0OpaTOpUU U MpuéMamMu
oOpaiteHust ¢ 1a00paTOpPHBIM 000PYOBAHUEM, U3YUYCHHUE M ONHMCAaHKHE (PU3MUECKUX CBOMCTB
00pa3lioB HEOPTAaHMYECKUX BEIIECTB, HabMoIeHne Pu3nyeckux (TJIaBjIeHUE BOCKA, TasHHE
JIbJa, pacTHpaHUWe caxapa B CTYIKE, KUIEHHE W KOHJEHCAIlMS BOJBI) U XUMHUYECKUX
(ropeHue cBeuu, MPOKaJMBaHUE MEIHOW MPOBOJIOKHU, B3aMMOJCHCTBHE Meja C KUCIOTOM)
SBJICHUW, HAOJIOJICHHUE U OMNHCaHWE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIUil
(pa3noxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pas3lioKeHHE
ruapokcuna menu (1) mpu HarpeBanuu, B3auMOJCHCTBUE Keje3a ¢ paCTBOPOM COJIU MU
(I1), m3ydeHue crocoOOB pas3jcieHHs CMecel: C TOMOINBI0 MarHuTa, (QILTPOBAHHE,
BBIITApUBAHUE, AUCTUIUISIIUSA, XpoMarorpadus, MPOBEIECHUE OYUCTKH IMOBAPEHHON COJIH,
HaOIOZICHNE W OMHCAHWE PE3yJbTAaTOB MPOBEIACHUS ONBITA, WJUTFOCTPUPYIOMIETO 3aKOH
COXpPaHEHMS MacChl, CO3/IJaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3ayx — cmeck razoB. CoctaB Bo3ayxa. Kucimopos — 3J1IeMEHT U MPOCTOE BEIIECTRBO.
Haxoxnaenue kuciopoma B mpupojne, ¢GU3MYECKMEe U XUMHUUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcunsl. [lpumenenue xkuciaopoma. CrmocoObl TOMyYEeHHs] KHCIOpPOJa B
nabopaTopud ¥ TPOMBINUIEHHOCTH. KpyroBopoT kucimopoga B mpupoae. O30H —
JUTOTpOIHAs MOAU(DUKALIMS KUCTOPO/A.

TernoBoit 3 PekT XUMHUECKOW peakinu, TEePMOXMMHYECKHUE YPAaBHEHMs, JK30- U
SHAOTEPMUYECKUE peakUuU. TOIUIMBO: Yroib M METaH. 3arpsA3HEHUE BO3AyXa, YCHICHHUE
MapHUKOBOTO 3 (exTa, pa3pyieHne 030HOBOTO CIIOS.

Bonmopon — »smemeHT M mpocToe BemiecTBO. HaxoskaeHuwe Bomopoaa B MNPHUPOJE,
¢du3nUecKue U1 XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIocOoObI osrydyeHus. Kucinotel u comnu.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.



dusnueckne cBOMCTBAa BOAbl. Boma kak pactBopurens. PactBopsl. Hacelmenuesle u
HEHACBIIICHHbIE pACTBOPbI. PacTBOpUMOCTh BeniecTB B Boje. MaccoBasi JA0Js BELIECTBA B
pactBope. XUMUYECKHE CBOKCTBA BOJIbl. OCHOBaHUs. PoJIb pacCTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Boasl B pupoze. 3arpsi3HEHUE NPUPOIHBIX BOJA. OXpaHa U OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHeHuit. Oxcuasl. Knaccuukamms oKCHAOB:
cosieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM{pOTEepHbIE) M  HECOJICOOpa3yIoIIne.
Homenknatypa okcuaoB. dusnueckue M XHUMHYECKHE CBOWMCTBA OKcHaoB. [lomydenue
OKCH/JIOB.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: MIENOYM W HEPACTBOPHUMBIC OCHOBAHMS.
Homenknatypa ocHoBanuii. @u3nMyYecKue U XMMUYECKUE CBOMCTBA OCHOBaHMM. [lomydyeHue
OCHOBAHHM.

Kucnotel. Knaccudpukanmss xucnor. Homenknatypa kucior. @DOusuyeckue W
XUMHUYECKUE CBOWMCTBA KHUCIOT. Psn aktmBHOCcTHM MmetammmoB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Comu. HoMenkiarypa cosieil. @u3ndyeckue 1 XMuMHYECKHE CBOMCTBA conell. [lomyueHune
COJIEH.

I'eHeTnyeckas CBA3b MEXAY KJIACCAMHU HEOPTaHWUYECKUX COCTMHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeNe/ICHue COAEpKaHUud KHUCIOpOoJa B BO3[yXe, IMOIYy4YEHHUE,
coOupaHue, paco3HaBaHUE U U3yUYE€HHUE CBOMCTB KUCIIOPO/Aa, HAOII0ACHUE B3aUMOICHCTBUS
BELIECTB C KHUCJIOPOAOM M YCJIOBHUS BO3HHMKHOBEHHS M MpPEKpalleHUs TropeHus (moxapa),
O3HaKoMmJIeHHe ¢ oOpa3laMu OKCHUJOB U OINKCAHUE MX CBOWCTB, MOJY4YEHHE, COOUpAHUE,
pacno3HaBaHWE W U3YyYEHHE CBOWCTB BOJOpoAa (TOpEeHHE), B3aMMOJEHCTBHE BOJOPOAA C
okcusioM mMeau (l1) (BO3MOXXKHO MCTOJIb30BAHUE BUIECOMATEPUATIOB), HAOIIOIeHUE 00pa3IioB
BELIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBaHUE OCOOEHHOCTEW pacTBOPEHHs BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEAEIEHHON MaCcCOBOM JI0JIEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHUE BOJbI C METallaMU (HATPUEM M KaJbLUEM)
(BO3MOKHO HCIIOJIB30BaHUE BUJICOMATEPUANIOB), UCCIEIOBAHUE OO0pa3lloB HEOPTaHWYECKHUX
BEILIECTB PA3JIMYHbIX KJIACCOB, HAOJIOIEHUE U3MEHEHHS] OKPACKH MHIUKATOPOB B PAaCTBOPAx
KUCJIOT U LIEJo4Yei, n3yueHue B3aumopeictBus okcuga menu (ll) ¢ pactBopoMm cepHoi
KHUCJIOTBI, KHCJIOT C METaJUIaMU, PEAKIUil HEHUTpaau3aluu, MOJy4eHUE HEPaCTBOPHUMBIX
OCHOBAaHMI, BBITECHEHHWE OJHOIO MeTajula JPYrUM U3 pacTBOpa COJIM, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHelllne Ki1acchl HEOPTaHUUECKUX COEAMHEHUIN.

[Hepuoanueckuii 3akoH u Ilepuognueckasi cucreMa xXumudeckux djiemenros 1. U.
MenaeJieena. CrtpoeHnue aroM0oB.  XHMHYeCKas CBA3b. OxucauTeabHO-
BOCCTAHOBHUTEJIbHbIE PeAKIIUN

[lepBble TOMBITKH KiIacCU(UKAIMM XHUMHYECKUX 3JIeMEHTOB. [loHsiTMEe O rpymnmax
CXOJHBIX 3JIEMEHTOB (ILEIOYHBbIE U IIEJIOYHO3EMENbHbIE METAJIbl, TaJOreHbl, UHEPTHHIC
rassl). JJI€MEHTbI, KOTOpble 00pa3yIoT aM(pOTEpHbIE OKCUABI U TUAPOKCUJIBI.

Ilepnonmueckunt 3akoH. Ilepmoamdeckass cucrema xumudeckux snemeHtoB [I. WM.
MenneneeBa. Kopotkonepuonnas u niuuHHonepuoaHas ¢opmbsl [lepuoanueckoid cucteMbl



xumudeckux sneMeHToB J[. M. MenneneeBa. Ilepuoapt m rpynmbl. OU3HMYECKUN CMBICT
IIOPSAKOBOIO HOMEPA, HOMEPOB IEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne aromoB. CocrtaB aTomHbIX saep. M3oromsl. Onextponsl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MHepBbIX 20 XuMHUecKHX 31eMeHTOB Ilepumonmueckoit
cucremsl /1. 1. MenneneeBa. XapakTepuCTHKAa XMMUYECKOTO 3JIEMEHTA IO €r0 MOJ0KEHUIO
B [Iepnonnueckoi cucreme /I. 1. Menneneena.

3aKOHOMEPHOCTH  HM3MEHEHMS  pajgdyca  arOMOB  XUMHYECKHX  DJIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIIAM U IIEPUOIAM.

3nauenue Ilepuogmyeckoro 3akoHa u IlepuonMuyeckol CHUCTEMBI XMMHYECKHUX
AJIEMEHTOB JUIS Pa3BUTUA HAyKHU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpak 1aHUH.

Xumuueckass  cBa3b.  KoBanmeHTHas  (mosiipHas M HENOJSIpHas)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp oxucieHuss. OKHUCIHTEIBbHO-BOCCTAHOBUTENBHBIE peakuuu. IIponeccel
OKHCIICHHS] U BOCCTAHOBIICHUSI. OKHUCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3y4eHue 00pa3lOB BEIIECTB METANIOB U HEMETAJUIOB, B3aUMOJIEHCTBHE THIPOKCHIA
LIMHKA C PaCTBOPaMHU KUCJIOT U ILEJI0YEH, IPOBENAECHUE ONBITOB, WITIOCTPUPYIOLIUX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakiuil  (TOpeHue,  peakuuud  pasloKeHus,
COCTMHCHUSA).

Mesxicnpeomemmubnie cea3u

Peanuzanmss MeXnpeIMETHBIX CBA3€d TMpPU HW3YYEHUHM XUMHUM B 8§ Kiacce
OCYIIIECTBJISICTCSL Yepe3 MUCIOIh30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK U
TIOHATHUH, SIBJSIONUXCS CUCTEMHBIMH IS OTIACIBHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO0mme ecTecTBEHHO-HAy4YHbIC TMOHSATHSA: HAYYHBIM (DaKT, THUIOTE3a, TEOPHUs, 3aKOH,
aHaJM3, CHUHTE3, KiIacCUPUKANMA, TCPUOJUIHOCTh, HAOIIOJACHUE, OKCIICPUMEHT,
MOJCIIUPOBAHUE, H3MEPEHUE, MO/IEIb, SIBJICHHE.

dusnka: Marepusi, aToM, 53JIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHJ, HW30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJICKTPUUYCCKUN 3apsll, BEIIECTBO, TENO, 00BhEM, arperaTHoe
COCTOSIHHE BEIECTBA, ra3, GU3NUYECKUE BEIIMYUHBI, CANHUIIBI U3MEPEHUS, KOCMOC, TUTAHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: armochepa, ruapochepa, MUHEpaibl, TOPHBIE TOPOJABI, IOJEC3HBIC
MCKOIIaeMbI€, TOIIJTUBO, BOJIHBIE PECYPCHI.



9 KUIIACC

BemecTBo M xXuMu4ecKasi peakuus

[Tepuonnueckuit 3akoH. Ilepuomnueckas cucrema XuMuueckKux sieMmeHTos /1. .
MenpneneeBa. CtpoeHrne atoMoB. 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB XUMHUYECKUX
AJIEMEHTOB IEPBBIX TPEX NEPUONOB, KaJIMs, KaJbLUs U UX COCIMHEHUM B COOTBETCTBUHU C
ITOJIOKEHUEM DJIEMEHTOB B [leprnoanueckon cCucTeMe U CTpPOEHUEM X ATOMOB.

CrpoeHne BemiecTBa: BUIbl XUMUYECKOW CBSI3M. THUIBI KPUCTATUIMYECKHX PELIETOK,
3aBUCHUMOCTh CBOWMCTB BEUIECTBA OT TUIA KPUCTALIMYECKOW PEMIETKH U BUAA XUMHUYECKOMN
CBSI3U.

Knaccudukanus n HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XUMHYECKHE CBOWCTBA
BEILIECTB, OTHOCSIINXCS K PA3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCIMHEHUM, TEHETUYECKAs
CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudpukanus XMMUYECKUX pEaKIMi MO pa3nyHbIM MpU3HaKaM (MO YUCIy U
COCTaBY YYaCTBYIOIIMX B PEAKUHUHU BEIIECTB, MO TEIIOBOMY 3(P(DeKTy, M0 H3MEHEHUIO
CTENEHEHd OKHUCJIEHHS XHMMHYECKHMX JJEMEHTOB, MO OOpaTUMOCTH, MO Y4YacCTHUIO
KaTtajau3aTopa). DK30- U S3HJIOTEPMUUECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonstue o ckopocTn XuMHUYecKoil peakiuu. [Tonstue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakuusax. IloHATHe 0 TOMOIE€HHBIX UM TeTEpOreHHBbIX peakuusx. llonsarue o
katanuse. [loHsTne o xumuueckom paBHOBecHMH. DaKTOpBI, BIUAKOIIME HA CKOPOCTh
XUMHAYECKON PEAKLINHN U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH, 3JIEKTPOHHBIM OajaHC OKHCIUTENIbHO-
BOCCTAHOBUTEIBHOU peakuyu. COCTaBICHHE YPABHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/1a 3JIEKTPOHHOTO OajaHca.

Teopust DIAEKTPONUTHYECKOW JHCCOLMALMU. OJEKTPOJUTBI M HEIIEKTPOJIMTHI.
KaTtnonsl, aHnOHBI. MeXaHU3M IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUJIAMU XUMHYECKON
cBs3u. Crenenp aucconuanvy. CUIbHBIE U CIIa0ble AIEKTPOJIUTHL.

Peaxiiuu nonHoro oomMeHa. Y cioBHs MPOTEKAHUS PEeaKI[uii HOHHOTO OOMEHA, TIOJIHBIE U
COKpallEHHbIE HOHHBIE YpaBHEHU peakunil. CBOMCTBA KHCIOT, OCHOBAHUM U COJIEH B CBETE
MPEACTABICHUM 00 SJIEKTPONMTUYECKOW aucconuanui. KayecTBeHHbIE peaKkIMi Ha HOHBI.
[TonsATHE O TUIPOIU3E COJIEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB M HeMmeTalyioB (Tpadura M ajnMasa), CIOXKHBIX BEIIECTB (XJOpUAa HATpPHUs),
HCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHMYECKON PEAKIIMU OT BO3JACUCTBUS PA3JIMYHBIX
(GakTOpoB, UCCIIEJOBAaHME  BJEKTPONPOBOJAHOCTH  pPAacTBOPOB  BEUIIECTB,  Ipoliecca
JUCCOLIMALIMM KHUCIJIOT, IEN0YEHd U coyield (BO3MOKHO MCIOJIb30BAaHUE BHUJIEO MATEPHUAIIOB),
MPOBEJCHUE OMBITOB, WITIOCTPUPYIOIMIUX MPU3HAKH MPOTEKAHUs peakluid MOHHOrO oOMeHa
(oOpa3oBanue ocajka, BblAEJIEHUE Tra3a, 00pa30BaHMUE BOJIbI), OMBITOB, WJLTIOCTPUPYIOIIUX
IPUMEPBl OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKlui (TrOpeHHe, PeaKkiuu pasyIoKeHHUs,
COCIMHEHHUSI), PACIO3HABAHME HEOPraHMYECKUX BEUIECTB C IIOMOIIBK) KA4YE€CTBEHHBIX
pEaKuui Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4.



Hemeranibl U MX coeIMHEHUA

OOmiasi xapakTepucTuka raiaoreHoB. OCOOEHHOCTH CTPOEHHsS aTOMOB, XapaKTEpHBIC
creneHu okucieHusi. CTpoeHne U (pU3MUECKHE CBOMCTBA MPOCTHIX BEHIECTB — T'aJIOT€HOB.
XUMHUYECKHEe CBOMCTBA Ha MpuUMepe xJjopa (B3auMOJICUCTBUE ¢ METaJJlaMU, HEMETAJlJIaMH,
niesoyamu).  XjaopoBoaopod. ColiiHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, IOJIY4YEHUE,
IIpUMEHeHue. JlelicTBUe XJIopa W XJIOPOBOAOPOAA HA OpPraHM3M 4esoBeKa. BaxkHenmme
XJIOPHUJIBI U UX HAXO0XKJICHUE B MPUPO/IE.

Oo6mias xapakrepuctuka snemMeHToB VIA-rpynmbl. OCoOOCHHOCTH CTpOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucienus. CTpoeHue U pu3nuecKkrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U Ccepbl. AJIOTPONMHbIE MOIU(MUKAIMHM KHUCIOpOAa M cepbl. XHUMHYECKHE
cBoiicTBa ceprl. CepoBOOPO, CTpoeHUE, (DU3NUECKUE U XUMUUYECKUE CBOMCTBA. OKCHUIBI
Cepbl Kak TMpEACTaBUTEIM KHUCIOTHBIX OKcuaoB. CepHas Kuciaora, (QU3NYECKUE U
XUMHUYECKHE CBOWCTBa (00OIIME KakK MPEACTaBUTENS Kilacca KHCIOT M CHElU(pUYECKHE).
XHUMHUUYECKUE pPEaKINH, JeKallhue B OCHOBE MPOMBIIIIEHHOTO CIOco0a MOJIyYeHUs] CEpHON
KUCHOTHL. [IpruMenenue cepHor KUCiaoThl. COJIM CEPHOU KUCIIOThI, KAYECTBEHHAS pEeaKUys Ha
cynbdar-uoH. HaxoxieHue cepbl U €€ COCAUHEHUN B NpHUpojae. XUMUUYECKOE 3arpsi3HEHHE
OKpY>KaIoIlled Cpellbl COCAMHEHUSMHU Cepbl (KUCIOTHBIE HOXAM, 3arpsi3HEHUE BO3JyXa U
BOJIOEMOB), CITOCOOBI €T0 MPEOTBPAILICHHUS.

Ob6mas xapaktepuctuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTEpHbIE CTEMEHW OKUCIEHUs. A30T, pacnpoCTpaHEHUE B MpUpOAE, (puzmyeckue u
XxuMHueckue cBoiictBa. KpyroBopor aszora B mnpupone. AMMHak, €ro (pusuueckue u
XUMHUYECKHE CBOWCTBA, MOJydeHHEe M npuMeHeHue. Coiau aMMOHMS, MX (PU3NYECKHE U
XUMHUYECKHE CBOWCTBA, MpUMEHEHHE. KauecTBeHHasl peakuus Ha MOHBI aMMOHUA. A30THast
KHCJIOTa, €€ MoJyuyeHue, (pru3ndeckue U XMMUYECKUe CBOWMCTBA (00IIME KaK MpPEeICTaBUTENs
KJlacca KUCoT U cnenuduyeckue). Mcnoab30BaHre HUTPATOB U COJIEH aMMOHHUSI B KAUECTBE
MUHEPAIbHBIX yH0OpeHHi. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH Cpellbl COeTUHEHUSIMU
azota (KHUCIOTHBIC JOXKIW, 3arpsi3HEHHE BO31yxa, MouBbl U BomoEMOB). Docdop,
ajuioTponHele Moaudukamuu ¢docdopa, ¢dumyeckue M XUMHYECKHE CBoMcTBa. OKCui
dbochopa (V) u pochopnas kucnora, Gu3nyecKue U XMMUYECKHE CBOWMCTBA, MOJTyUYCHHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATBbHBIX YA0OPEHHIA.

OO6mras xapaktepuctuka diemMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble  CTENEHM  OKHUCIEHHUs.  YIIepol,  auIOTPONHbIE  MOJIU(DUKAIINH,
pacrpocTpaHeHue B mpupoje, (puznueckue W XUMHUUYECKHE CBOMCTBa. AjcopOius.
Kpyrosopor yraepoga B mnpupoxae. Okcuuabl yriepoaa, Ux (Qu3nyeckue W XHUMHYECKUE
CBOMCTBA, JECHCTBUE HA YKUBBIE OPraHU3MBI, MOJYYEHUE U NPHUMEHEHHE. DKOJIOTMYECKHUE
nmpoOJemMbl, CBS3aHHBIE ¢ OKcuaoMm yriepona (IV), rumore3a rio0anbHOTO MOTEIIICHUS
KJIUMaTa, NapHUKOBBIM 3(pdekT. YrompHas Kuciota U €€ coiau, UX (U3NYECKUE U
XUMHUYECKHUE CBOMCTBA, MOJydeHUE M NpuMmeHeHue. KauecTBeHHash peakuusi Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO35UCTBE.

[lepBoHauyanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSIX yriepoaa
(MeTaH, 5TaH, STWJEH, AalleTWIEH, 3TaHOJ, TJIMLEPUH, YKCycHas kucnota). [lpupoaHbie



HCTOYHUKHU YTJIEBOJIOPOAOB (yroyib, MPUPOAHBIN Ta3, HEPTH), MPOAYKTHl UX MepepaboTKu
(Oen3uH), UX poiab B OBITY U NPOMBIIUIEHHOCTH. [loHATHE O OMONOTHYECKH Ba)KHBIX
BEILIECTBAX: XUpax, Oeyikax, yriieBoJax — M MX pOJIM B >KM3HU 4YeloBeka. MaTepuanbHoe
€IUHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COCTUHEHHUI.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IMOJyYCHHE U MPUMEHEHHE.
Coenunenust kpemHusi B mpupoae. Oo0mume npencrasiaeHuss 06 okcuae kpemuus (1V) u
KpeMHueBOM kuciore. CHUIIMKaThl, WX MCIOJb30BaHUE B OBITY, B TPOMBIIIJIEHHOCTH.
Baxxneiiive cTpouTelbHble MaTepUalbl: KepaMUKa, CTEKII0, [IEMEHT, OETOH, >KeJIe300€TOH.
[IpoOnemMbl 0€30MacHOrO UCIOJIb30BAHUSI CTPOUTEIBHBIX MAaTEpPHAJOB B IMOBCEIHEBHOMN
KU3HH.

Xumuueckuii IKCnepumenm:

U3ydyeHue oOpa3loB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJSIHOM KHUCJOTHI,
IPOBEJCHUE KAYECTBEHHBIX pEaKUUil Ha XJOPHUI-UOHBI W HaONIOIEHHWE TPU3HAKOB MX
MIPOTEKAHUS, OMBITHI, OTPAXKAIOIINE (PUIUUECKNE U XUMUYECKHUE CBOMCTBA rajJOr€HOB M UX
COEIMHEHHI (BO3MOKHO HCIOJIb30BAaHUE BUJIEOMATEPHANIOB), O3HAKOMJIEHHE C OOpa3liamMu
XJIOpUJOB (TalOTEHUAOB), O3HAKOMJIEHWE C oOpa3naMu cepbl U €€ COCAUHEHUSIMHU
(BO3MOXKHO HCIOJb30BaHUE BUAECOMATEPUAIOB), HAONIOJEHUE Ipolecca OOyTIMBaHUS
caxapa IIOJ JEHWCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHCIOTBI, U3YYEHHUE XHMHYECKHUX
CBOMCTB pa30aBIeHHONW CEPHOW KHUCIOTHI, MPOBEICHNE KaYECTBEHHON peaKIMu Ha CyJb(art-
MOH M HaOJII0JICHUE MpU3HaKa €€ MPOTeKaHUs, 03HAKOMJIEHUE ¢ (DU3NYECKUMH CBOWCTBaAMU
azota, (ochopa um wuX coenuHeHUN (BO3MOXXHO HCIOJIB30BaHUE BHIEOMATEPHAIIOB),
oOpasiamMu a30THBIX U (HocHOpHBIX ynOOpeHHii, moayueHrue, coonpanue, paclio3HaBaHUE U
WU3Y4YEHUE CBOWMCTB aMMMaKa, MPOBEJCHUE KAYECTBEHHBIX pPEAKUMNA HAa HMOH aMMOHHSA U
¢dbocdar-uoH U U3yyeHue NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJCICTBUE KOHLIECHTPUPOBAHHOM
a30THOM KHCIIOTBI C MEAbI0 (BO3MOXXHO HCIOJB30BAHUE BUICOMATEPUATIOB), U3YUYCHHE
MoOJIeNiell KpHUCTaJUIMYeCKUX pemeToK anmasza, rpapura, QysuiepeHa, O3HAKOMJIEHHE C
MPOLIECCOM aJICOPOLIMM PACTBOPEHHBIX BEILECTB aKTHUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM
MPOTHUBOTa3a, MOJyYeHUE, COOMpaHHe, pPACIO3HABAHUE M U3YYEHHE CBOMCTB YIJIEKHCIIOTO
ra3a, NpOBEJICHWE KAaYyeCTBEHHbIX pEaKIMi Ha KapOOHAT W CUJIMKAT-UOHBI U HU3Y4YEHUE
MPU3HAKOB UX MPOTEKAHMS, O3HAKOMJICHUE C MPOAYKIIMEH CHUIMKATHON MPOMBIIUIEHHOCTH,
pelIeHre 3KCIEPUMEHTANIBHBIX 3a7a4 110 TeMe «BakHel11e HeMEeTaIUIbl U UX COSUHEHUS.

MeTa/luIbl M HX COCAUHEHUS

OO6miast xapakTepUCTHKAa XUMHUYECKHX DJIEMEHTOB — META/VIOB Ha OCHOBAaHUM HUX
noJioxkeHust B llepuoguueckoun cucremMe xumuueckux sneMeHToB JI. M. MenpaeneeBa u
ctpoeHnus artomoB. CrTpoeHwe MeTauioB. MeTaimyeckas CBA3b M MeETaUINYecKas
KpUCTaJUIMYECKasl pElIETKA. DIEKTPOXUMUYECKUI pAJl HAPSXKEHUA MeTauioB. Pusnueckue
U XUMHUYECKHe CBOMCTBa MeTayuioB. OOmime crnocoObl momydeHus MetamioB. [lonstue o
KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTaslb, YYT'YH,
JTIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHUE B OBITY ¥ POMBIILIEHHOCTH.

[Ilenounsle MeTaUIBL: TTOJOXKEHUE B [leproinueckor CucTeEMEe XUMUYECKUX JJIIEMEHTOB
J. 1. MenneneeBa, CTpO€HHME HMX AaTOMOB, HaxOXJIeHHE B npupone. dusmyeckue u



XUMUYECKUE CBOWCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbI U THUAPOKCUABI HATPUS U
kanus. [[ppuMeHeHne MEem0YHbIX METAIUIOB U UX COCAMHEHUM.

[IlemoyHO3EMENBHBIE METAUIBI MarHuii W KalibliMii: mosiokeHue B llepumomnueckon
cucteMe xumuueckux sneMmeHToB J[. 1. MenneneeBa, CTpoeHUE UX aTOMOB, HaXOXKJICHUE B
npupone. DHU3MYECKME W XMMHUYECKME CBOMCTBA MarHus W Kaublusa. Baxsenmme
COeMHEHUs Kanblus (OKCUA, Tuapokcun, coium). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpaHECHUS.

AJIOMUHUN: TIo10)KeHUEe B Ilepuoanueckoit cuctemMe XuMUYeckux sneMeHToB Jl. .
MenpeneeBa, CTpOCHHE aTroma, HaxoXXjAcHHWEe B mpupojaec. Duznyeckue M XUMHUYECKHUE
CBOMCTBa aTIOMUHUS. AM(OTEPHBIC CBOMCTBA OKCHAA W TUAPOKCH]IA ATFOMUHHUS.

Kenezo: monoxenue B Ilepumomamueckoil cucTtemMe XHUMUYECKHUX 3yemeHtoB J[. .
MenzeneeBa, CTpO€HUME aroma, HaxoxacHue B npupoae. Dusznueckue M XUMHUYECKUE
cBoiicTBa >xene3a. Oxkcuawl, ruapokcuabl u conu xkenesa (I1) u xenesa (Ill), ux cocras,
CBOICTBA U MOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C oOpa3laMu METaUIOB U CIUIABOB, UX (PU3MYECKUMH CBOWCTBAMHU,
U3Y4YEHUE PE3YIbTAaTOB KOPPO3UU METAILIOB (BO3ZMOXKHO UCIOJIb30BAaHUE BHUJIEOMATEPHUAIIOB),
OCOOEHHOCTEW B3aUMOJCHCTBUS OKCHJA KalbliUs W HATpus C BOJOM (BO3MOKHO
HCIIOJB30BaHUE BHUCOMATEPUAIOB), HMCCIIEAOBAaHUE CBOMCTB »KECTKOM BOJIbI, IIpoliecca
TOPEHUS Keje3a B KUCIOopoJie (BO3MOXKHO HCMOJb30BAaHUE BHUACOMATEPHUAIOB), MPU3HAKOB
MPOTEKaHUS KaYECTBEHHBIX PEAKIIM HA MOHBI: MarHus, KaJblUs, aIFOMUHUS, IIMHKA, KeJe3a
(I u xene3a (111), meau (1), HaOIFOEHUE W OMUCAHKE MPOLIECCOB OKPAIIMBAHUS TJIAMEHH
MOHAMU HATpHUS, Kadusd W Kajblusi (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHUAIIOB),
uccienoBane amM@OTEPHBIX CBOMCTB THUIPOKCHUJIA AIOMUHUS M THAPOKCHAA IMHKA,
pEILIEHUE FKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe « BaKHEUIIINEe METAIITBI U UX COCTUHEHUS.

XuMHuS M OKPYKAKOIIAA cpela

BemectBa w wmarepuanbl B IIOBCEIHEBHOM KM3HHM 4YeJIOBEKa. be3zomacHoe
HCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakinii B ObITy. [lepBas moMoIb Npu XuMUIECKUX
05KOTaxX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE  OKpyXKawoled cpeabl  (mpeneibHas — JOMycTUMas
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Pons xumuu B pemieHnn 9KOJI0THIECKUX TPOOIIEM.

XumuuecKkuii IKChepumenm:

U3ydeHue O0O0pas3lioB MaTrepualioB (CTEKJIO, CIUIaBbl METaUIOB, IOJUMEPHBIE
MaTepuabl).

Mesxcnpeomemmnuwie ceasu

Peanuzanusi MEXNpeIMETHBIX CBA3€M MpU U3YYEHUM XUMUU B 9 Kjacce
OCYUIECTBJISIETCSl Yepe3 UCIOIb30BAHUE KAaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
MOHATHUH, SBISIIOIMXCS CUCTEMHBIMU JUISl OTACNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mme ecTecTBEHHO-HAyYHBIC TOHSATHSA: HAYYHBIA (PaKT, THMOTE3a, 3aKOH, TEOpHS,
aHaliu3, CHUHTE3, KiIacCUpUKALMs, MEPUOAUYHOCTb, HAOJIIOJEHUE, HKCIIEPUMEHT,



MOJICTTUPOBAHUE, H3MEpPEHUE, MOJCNb, SBJICHHE, MAPHUKOBBIA 3(PQEKT, TEXHOJIOTHH,
MaTEPHAJIBL.

dusnka: Marepus, aToM, 3JCKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHWI, HW30TOIIbI,
pPalMOaKTUBHOCTh, MOJICKYJIa, JJICKTPUYCCKUN 3apsiyl, MPOBOJIHHMKH, ITOJYIPOBOIHHUKH,
IMAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENI0, 00BEM, arperaTHOEe COCTOSTHIE BEIECTBA, a3,
pacTBOp, PacTBOPUMOCTh, KPHCTAJUTMYECKAs PEMETKA, CIUIaBbl, (HU3HUCCKHUE BEIMYMHBI,
€IMHULIBI I3MEPEHUs, KOCMHYECKOE TIPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COHIIE.

buosorus: ¢orocunres, apixanue, ouochepa, IKOCHCTEMA, MUHEPAIBbHBIC YI00pEHHUS,
MHKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, MIUTATCIbHBIC BEIICCTRA.

['eorpadusi: armochepa, ruapochepa, MUHEpaNbl, TOPHBIE TOPOMABI, IOJEC3HBIC
HCKOIIaeMbIe, TOIUTMBO, BOJIHBIC PECYPCHI.



IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHH HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPAaMMBbI OCHOBHOTO OOIIEro oOpa3oBaHHUS
JOCTUTAIOTCSI B XOJA€ OOy4YeHuss XHMHHM B €IMHCTBE Y4YeOHOM M BOCHHMTATEIbHOMN
JESTEILHOCTH B COOTBETCTBUHM C TPAJAUIMOHHBIMU POCCUMCKUMHU COIUOKYJIBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMHU I[EHHOCTSIMHU, MPUHSATHIMU B OOILECTBE MpPaBWIAMH U HOPMamu
MOBEJICHUSI M CIIOCOOCTBYIOT MpOIlECCaM CAMOIIO3HAHWS, CAMOPA3BUTHSI U COIMAIIA3AITUN
00yyaroImuxcs.

JIM4HOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTUBHBIX IECHHOCTHBIX OPUECHTALINIA U PACIIMPEHUE ONBITA IESITEIIbHOCTH Ha €&
OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIEHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAay4YHOMY HAcCJIEeINI0, TOHUMAaHHS 3HAYEHUsS XUMUYECKOMW HAyKW B JKU3HU COBPEMEHHOTO
o0111ecTBa, CIOCOOHOCTH BJIAJIETh IOCTOBEPHON MH(MOPMAIUEH O MEePEOBBIX JOCTHKEHUIX U
OTKPBITUSX MUPOBOW U OTCUECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPECTABICHUS O COIMAIBHBIX HOPMAaxX W MpaBUJIAX MEKIUYHOCTHBIX OTHOIICHUU B
KOJUICKTUBE, = KOMMYHUKATHUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOM,
y4eOHOHMCCIIEIOBATEILCKOM, TBOPUYECKOW M JIPYTUX BHJAX JEATCIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOW NEATEIbHOCTH IMPHU BBIOJIHEHUHM Y4YEOHBIX, MMO3HABATEIbHBIX
3a/lay, BBIMOJHCHUH XUMUYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTpEeMJICHHS K B3aUMOIIOHMMAHHIO M B3aWMOIIOMOIIM B TIpoIecce ITOM ydeOHOMU
JeSATETLHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEICHUE W TOCTYIIKM CBOMX TOBApHIICH C
MO3UIIMHA HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIICICTBHM ITOCTYITKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE TPEACTaBICHUS O BEIIECTBE W XUMHYECKOM PEeaKIuw,
COOTBETCTBYIOINE COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKH U COCTABIIAIONIME OCHOBY IS
MOHUMAaHUS CYIIHOCTH HAyYHOM KapTUHBI MHUpa, TMPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI MPHUPOJIbI, B3AMMOCBA3SX YEJIIOBEKA C MPUPOIHON Cpeaoi, o
POJIM XMMUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEJIbHBIE MOTHUBBI, HAINPABJICHHBIC HA TIOJYYCHHE HOBBIX 3HAHWHN MO XHMHH,
HEO0OXoIUMbIE JII OOBSICHEHUS HAOJIOAEMBIX TPOLECCOB U SIBJICHUM, MO3HABATENIbHOM,
MH(OPMAIIMOHHOW M YWUTATEIhCKOM KyJIbTYpPhl, B TOM YHCJIE HABBIKOB CAMOCTOSTEIHHOU
paboThl ¢ y4eOHBIMU TEKCTaMM, CIPABOYHOM JIUTEPATYypOH, OCTYNMHBIMU TEXHUYECKUMU
cpencTBamMu HH(GOPMAITMOHHBIX TEXHOJIOTH;

WHTEpEC K OOYYECHHIO M MO3HAHUIO, JIF0OO3HATEIIPHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0o00pa30BaHUI0, MPOEKTHOW M HCCIEAOBATEIICKON AESTENbHOCTH, K OCO3HAHHOMY
BBIOOPY HANpPaBIEHHOCTH U YPOBHS O0yU€HHUs B lajbHEHIIIEM;



4) dpopmMupoBaHus KYJIbTYPHI 310POBbSI:

OCO3HAHWE ILEHHOCTH W3HU, OTBETCTBEHHOIO OTHOLIECHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3J0pOBBIA 00pa3 >KM3HU, OCO3HAHME MOCIEJICTBUA U HENPUATHE BPEIHBIX
NpUBBIUEK (YIOTPEOJICHHS aJIKOT0Jisl, HAPKOTUKOB, KypEeHHs), HEOOXOAUMOCTHU COOJIIOICHMUS
mpaBujl 0€30MAaCHOCTH MPHU OOPAIICHUN C XUMUYECKUMH BEIIECTBAMHU B OBITY U peajbHOM
KU3HU;

5) TpyA0BOro BOCIIHTAHHS:

UHTEpPEC K TMPAKTUUYECKOMY H3YYEHHUIO MpoQeccuit M Tpyaa pazIuyHOro poja,
YBAXXEHHE K TPYAy M pe3yjbTaraM TPYAOBOU NEATEIBHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUSI MPEJAMETHBIX 3HAHUN 1O XHMHUHU, OCO3HAHHBIN BBHIOOP HWHIUBUAYATIbHOU
TPAEKTOPUU MPOJOJLKEHHST 00pa30BaHUs C YUYETOM JTUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH
K XUMHH, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, ycremHoi mnpodeccuoHaIbHOM
JESTEIPHOCTY M Pa3BUTHUA HEOOXOJUMBIX YMEHHH, TOTOBHOCTb aJIallTUPOBAThCS B
PO EeCCUOHATIBHOM CpeIE;

6) IK0JIOrNYeCKOro BOCTIMTAHUS

AKOJIOTMYECKU 11€J€CO00pa3HOE OTHOIICHUE K MPUPOJAEC KaK HCTOYHUKY >KM3HHU Ha
3emJiie, OCHOBE €€ CyIIEeCTBOBaHUS, MOHUMAHNUE LICHHOCTH 3J0pPOBOTO M Oe30macHoro odpasza
KU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY U TICUXUYECKOMY
310pOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOICHHSI MTPaBHII 0€30MacHOro MOBEAEHUS NpU padoTe
C BEIIECTBaMHU, a TAKKE B CUTYaLUAX, YTPOKAIOUIMX 3[10POBBIO U )KU3HU JIIOIEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJTy4YaeMbIe MPU U3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW IPUPOJHOM CpEAOM, JJIs TOBBILICHHUS YPOBHS
HKOJIOTUYECKON KYJIBTYPhI, OCO3HAHMS TJIOOATLHOTO XapakTepa IKOJIOTHYECKUX MpoOieM U
MyTel MX PEIICHUs] MOCPEICTBOM METOJOB XHMHH, SKOJOTHUECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSA UM B TTIO3HABATEILHON, KOMMYHUKATUBHOMN U COIIMATIBLHOMN MTPaKTUKE.

METAIIPEJAMETHBIE PE3YJIBTATBI

B coctaBe MeranpenMeTHBIX Pe3yJbTAaTOB BBIACISIIOT 3HAYUMBIE I (POPMHUPOBAHUS
MUPOBO33pEHUS OOIICHAYYHbIC TOHITHS (3aKOH, TEOpHUs, MPHUHIMI, TUMOTe3a, (QakT,
CHUCTE€Ma, TMPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOIb3YIOTCS B €CTECTBEHHO-
HAayYHBIX Yy4YEOHBIX MpeaMEeTaX M TO3BOJSIOT HA OCHOBE 3HAHWW M3 ATHUX MPEIMETOB
dbopMHUpOBaTh MPECTABICHUE O IIEJIOCTHOM HAYYHOW KapTUHE MHUpa, W YHUBEpPCAIbHBIC
y4ueOHbIe JeCcTBUs (TO3HABaTEIbHBIE, KOMMYHHMKATUBHBIC, PETYISATUBHBIC), KOTOpHIE
obecnieunBalOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIILbHOMY IUIAHUPOBAHUIO U
OCYIIIECTBJICHUIO yUeOHOM eI TeTbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble JJornyeckue 1eMCTBUA:

YMEHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUW 3HAHMM:
pacKpbIBaTh CMBICT XHMHUYECKUX TOHATHM (BBIACHATh HMX XapaKTepHbIE NPHU3HAKH,
YCTAaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU T[OHATHSMH), HWCIOJIb30BaTh TMOHATHS JUIs
OOBSCHEHHSI OTACIBbHBIX (PAKTOB W SIBJIICHWW, BHIOMpPATh OCHOBAHUS M KPUTEPUH IS
KJ1acCU(UKAIIMA XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIMM, YCTaHABJIMBATh TPUIUHHO-



CIIEICTBEHHBIE CBSI3M MEXKAYy OOBEKTaMH H3YYEHHs, CTPOUTHb JIOTHYECKHE pPacCyKICHUS
(MHIYKTHBHBIE, NEAYKTUBHBIE, 10 AHAJIOTUH ), 1€JaTh BBIBOJIBI U 3aKIIFOUEHHUS;

YMEHHE NIPUMEHSATH B IIPOLIECCE TIO3HAHUSI MOHATUSA (IIPEIMETHBIE U METAIIPEIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIETH, UCIOIb3yEMbIE B XUMUH, IIPEOOPa30BBIBATH IIUPOKO
IPUMEHSEMbIE B XUMHHU MOJEJIbHBIE MPEICTABICHUS — XUMHUYECKHH 3HAK (CHUMBOJI
JJIEMEHTa), XuMHudeckass ¢GopMylia U ypaBHEHHE XHMHUYECKON pPEaKIMH — IPH PEUICHUH
y4eOHO-TIO3HABATENbHBIX 33/1a4, C YYETOM 3THUX MOJEIbHBIX IPEACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYLIECTBEHHbIC IPU3HAKU U3YYa€MbIX 0OBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX PEaKLUi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, IPUUUHHO-CIIEICTBEHHBIE CBS3U
Y IPOTUBOPEYHS B U3y4aEMbIX IPOLECCAX U SIBICHUSX.

Ba3oBble uccienoBarenbcKue 1eiiCTBUSA:

YMEHHUE UCIOJIb30BaTh IIOCTABIEHHBIE BONPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TaKK€ B KayeCTBE OCHOBBI I (OPMUPOBAHUS THUIIOTE3bl MO IMPOBEPKE IPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHUE OMbITA MO MJIAHUPOBAHUIO, OPraHU3alMU U MPOBEJACHUI0 YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOII01aTh 32 XOJI0OM IMPOIIECCa, CAMOCTOATEIBHO MTPOTHO3UPOBATh
ero pesyibTar, (GopmyiaupoBaTh OOOOLIEHUS M BBIBOJBI M0 pPE3yjibTaTaM IPOBEIEHHOTO
OTIbITA, UCCIIEIOBAHMS, COCTABIIATh OTUET O MPOEJIaHHON padoTe.

Pabora ¢ unpopmaumeii:

YMEHUE BBIOMpPATh, AHAIU3UPOBATH M HHTEPIPETUPOBATH MH(OPMALUIO Pa3IUYHBIX
BUJIOB U (hOpM IpENICTaBICHHUSI, MTOJIy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XUMHUYECKOIO COJAEpKaHMsl, CIpaBOYHble Mocobus, pecypcbl HHTepHera),
KPUTUYECKH OLICHUBATh MPOTHUBOPEUMBYIO U HETOCTOBEPHYIO MHPOPMAIIHIO;

YMEHHUE MPUMEHSATH Pa3IMUHbIe METO/bI U 3alIPOCHI TPHU MOUCKE U 0TOOpE MH(pOpMAIUU
Y COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JIJIsl BHIITOJIHEHHS YUEOHBIX U MO3HABATEIbHBIX
3aJa4  ONpEAENIEHHOr0 TUla, NpPUOOpeTeHHue OombiTa B  OO0JACTH  HCIOJB30BaHUS
MH(GOPMALIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUH, OBJaJCHUE KYyJIbTYpOW aKTHUBHOTO
HCIIOJIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CUCTEM, CAMOCTOSATENILHO BbIOMPATh ONTUMAIbHYIO
dbopmy npencraBieHuss HHGOPMALIMK U WIUTIOCTPUPOBATH PEIIAEMbIE 33/1a4l HECIIOKHBIMU
CXeMaMmu, IarpaMmmamu, IpyrumMu popmamu rpa@uky U uXx KOMOMHALIMSIMU;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh B Ipolecce Y4eOHON M HCClieoBaTEIbCKOM
AESITeIbHOCT HMH(POPMAIMI0 O BIMSHUU TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOMN Cpeibl.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe JeHCTBUSA:

YMEHHS 3a/aBaTh BOMNPOCHl (B Xoje nuanora W (WiM) AUCKYCCHHM) MO CYIIECTBY
oOcyknaemMoil Tembl, (HOPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBITTOTHEHUS
MPEUTOKEHHON 3a]1a4u;

YMEHHUS IPEACTABIATH IIOJYYEHHBIE PE3yJbTaThl IMO3HABATEIBHOW JEATEIBHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTaX; JeJlaTh IPE3CHTALUMI0 pe3yJbTAaTOB BBIOIHEHUS
XUMHUYECKOTO JKCIepUMeHTa (Ja00paTOpHOTO OmbITa, JiabopaTOpHOW pabOThl MO
MCCJIETOBAaHHUIO CBOMCTB BELIECTB, YI€OHOTO MPOCKTA);



YMEHHs Y4EOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATENIbHOM
U UCCIIEIOBATENbCKON JESATETbHOCTH MPHU PEHICHHH BO3HHUKAIOMIMX MPOOJeM Ha OCHOBE
yuéta OOLIMX HMHTEPECOB M COIVIACOBaHUS MO3ULUN (00OCyXJaeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE€ HITYPMBD», KOOPAUHALIMS COBMECTHBIX JIEHCTBUM, ONpPEIEICHUE KPUTEPUEB 10
OLICHKE Ka4yeCTBA BBIITOJIHEHHOW PabOThI U JPYTHUE).

PeryjsiTuBHbIe YHUBEpPCaJbHbIE Y4eOHbIe AeiicTBUS:

YMEHHE  CaMOCTOSITEJIBHO  ONpENesATh  LEId  JIeATENbHOCTH,  IJIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh M MpPU HEOOXOAMMOCTH KOPPEKTHUPOBATH  CBOIO
NeATEeIbHOCTh, BBIOMpaTh Haubojee 3PGEeKTUBHBICE CHOCOOBI pEIICHUS YYCOHBIX W
MO3HABATENbHBIX 33]]a4, CAMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEII0KEHHBIN
QITOPUTM JCHCTBUU TMpPHU BBITOJIHEHUH 3aJaHUN C YYETOM MOJYYECHHS] HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BELIECTBaX M PEAKIMAX, OLEHUBATh COOTBETCTBUE MOIYUYEHHOIO
pe3yibTaTa 3asBJICHHOM I€JIM, YMEHHE HCIOJb30BaTh M AHAJIU3UPOBATh KOHTEKCTHI,
MpeajiaraéMble B YCIOBUM 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pE3yJIbTaTOB IO OCBOCHHIO O0S3aTENbHOIO COAEPIKAHMUA,
YCTaHOBJIEHHOTO JaHHOM (enepanbHoil paboueld mporpaMMmoil, BBIIEISIOT: OCBOEHHbBIE
oOy4aroIMMUCsl Hay4yHble 3HAHUS, YMEHUS W CIOCOObI JNEUCTBUi, crieuuduueckue s
MpeAMETHOU 00JacTH «XUMHUS», BUABI ACATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalny, MNPeoOpa3OBaHUI0 W TMPUMEHEHUIO B PAa3IUYHBIX YyYEeOHBIX M HOBBIX
CUTYaIHSsIX.

K xoHiy oOyuyeHus B 8 kiacce npeaMeTHbIE pe3ysibTaThl HA 6a30BOM YPOBHE JOJKHBI

oTpaxaTh C(HOPMUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

e PaCKpbIBaTh CMBICJI OCHOBHBIX XMMUYECKUX MOHSITHI: aTOM, MOJIEKYJIa, XUMUYECKUI
AJIEMEHT, MPOCTOE BEIIECTBO, CII0O)KHOE BEIIECTBO, CMECh (OJHOpOAHAs M
HEOJIHOPOJIHAs), BaJCHTHOCTh, OTHOCHTEJIbHAsI aTOMHAas W MOJIEKYJISIpHas Mmacca,
KOJMYECTBO BEILECTBA, MOJIb, MOJIApHAs Macca, MaccoBas JOJs XUMHUYECKOIrO
AJIeMEeHTa B COEIWHEHUHU, MOJISIPHBIA OOBEM, OKCHJA, KUCJIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPUILIATENIBHOCTh,  CTENEHb  OKUCJIEHHWS,  XMMHYecKass  peakuus,
KIaccu(pukanus peaxkiuid: peakiuu COCIWHEHUS, PEAKIIUU PA3JIOKEHUS, PEaKINH
3aMEIIEHUs, peakiuu OOMEHa, 5K30- M JHIOTEPMUYECKHE PEaKIUH, TEIUIOBOM
addekT peakiuu, SAPO aToMa, AICKTPOHHBIM CJIOW aTroMmMa, aToMHas OpOUTaIb,
paanyc aToma, XMMHYEcKas CBSi3b, MOJIAPHAs M HEMOJISIpHAs KOBAJEHTHAsl CBS3b,
WOHHAsl CBsI3b, HOH, KaTUOH, AaHWOH, pAacTBOpP, MaccoBas JOJs BeIleCTBa
(TIpolieHTHAsl KOHIIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUA W TPUMEHSTH 3TH
MOHSTHS IPU OMMCAHUU BEILIECTB U UX MPEBPAILLECHUN;

e HCIMOJb30BATh XHMHUYECKYIO) CHUMBOJIMKY JUIsl COCTaBieHHUS (OpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

e OMpEIENATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHSX, CTETECHb
OKHUCJICHUSI 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPUHAJJIEKHOCTh BEIIECTB K



onpenenéHHOMY KJIacCy COEAMHEHUH Mo QopmynaMm, BUI XUMHUYECKOH CBS3H
(KOBaJICHTHAsi U MOHHAs) B HEOPTaHUYECKUX COCIUHEHUSX;

e packpsiBaTh cMmbich [lepuonnueckoro 3akona J[. V1. MenpeneeBa: 7eMOHCTPUPOBATD
NOHUMAaHUE MEePUOJINYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HMX
nosnioxeHuss B llepuoanueckoil cucteMe, 3aKOHOB COXPAaHEHUS MacChl BEUIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHs, 3aKOHAa ABOTaipo;

e OIKCBHIBATh W XapakTepu3oBaTh TabnuuHyio Qopmy Ilepuonnyeckoit cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «JIaBHas moArpynna (A-rpynmna)» u
«mobounas noarpynna (b-rpynma)», manibie ¥ OoJbIIME TEPUOJbI, COOTHOCUTH
0003Ha4YeHHUsA, KOTOpBIE UMeIoTcs B Tabnuie «llepuonnyeckast cucTeMa XUMUIECKIX
anemeHTOB /l. 1. MeHneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB MW 3apsl fA1pa, OOIIee YUCIO DJIEKTPOHOB H
pacnpeziesieHue UX MO0 IEKTPOHHBIM CII0SIM);

e KJIAaCCU(PUUUPOBATh  XUMHUYECKHME  DIEMEHTbl, HEOPraHWYECKHE  BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCITY M COCTaBYy YYacCTBYIOIIMX B PEAKIUHU BELIECTB, IO
TErI0BOMY 3P (DEKTY);

e XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, TMOATBEpKJas OINUCAHHE MPUMEPAMU  MOJIEKYJSIPHBIX  YpaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

e TPOTHO3MPOBATH CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B PA3IMYHBIX YCIOBUSX;

e BBIUMCIATH OTHOCHUTEJIBHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJK0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAHHEHHUS, MacCOBYIO
JI0JIF0 BEILECTBA B PACTBOpPE, MPOBOAUTH PACUYEThl MO YPABHEHUIO XHUMHYECKOU
peakiuy;

e TMPUMEHATH OCHOBHBIC ONEPALMU MBICIUTEIBHON AESITEIbHOCTA — aHAJIN3 U CUHTE3,
cpaBHEHHE, 0000IIEeHHWEe, CHCTEMAaTH3aIlii0, KIAacCHU(UKAIMIO,  BBHISBIICHHE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JJIsl U3yUYEHHs] CBOWCTB BEILIECTB U XMMHUYECKUX
peaKkiMii, eCTECTBEHHO-HAyYHble METOJAbl MO3HaHUS — HAOJIOJIEHHE, MU3MEpPEHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEabHbIM U MBICICHHBIN);

e CIEJOBaTh TMpaBWJIaM TIOJIb30BAHUS XHMHYECKOW TOCY/IONH # J1abopaTOpHBIM
o0opy/IOBaHUEM, a TaKXKe MpaBHJIaM OOpaIleHHs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKIHUSIMU 1O BBIIOJHEHUIO J1a0OpaTOPHBIX XUMHYECKHX OIBITOB IO
MOJIYYEHUI0 W COOMpaHUI0 Tra3000pa3HBIX BeEMIECTB (BOAOPOJa MU KHCIOPOJa),
IIPUTOTOBIICHUIO PACTBOPOB C OIPEIACIEHHONM MacCOBOM J0JIEM PACTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATH M  MPOBOJAUTH XUMHUYECKHE OKCIIEPUMEHTHI IO
pPacno3HaBaHHUIO PACTBOPOB LIENIOYEN U KHCIOT ¢ IOMOLIBIO MHAUKATOPOB (JIAKMYC,
dbeHondTanerH, METHIIOPAHXK U APYTHUE).

K koH1ly 00yueHusi B 9 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI

OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUI:

e PACKPBIBATH CMBICII OCHOBHBIX XUMHYECKUX MOHSATUN: XUMUYECKUMN PJIEMEHT, aTOM,

MOJIEKYyJla, MOH, KAaTHOH, aHWOH, IMPOCTOE BEUIECTBO, CIOXXHOE BEUIECTBO,



BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCT, CTETICHh OKUCIICHHS, XUMUYECKAsl PEaKIIus,
XUMHUYECKas CBsI3b, TEIUIOBOU 3((EKT peakiuu, MOJIb, MOJSIPHBIN 00bEM, pacTBOD,
ANEKTPOJUTHI, HEIIEKTPOIUTHI, DJIEKTPOJIUTUYECKAS] JTUCCOLMAIUS, PEaAKIIUU
MOHHOTO OOMEHa, KaTaau3aTtop, XHMHYECKOe paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTEND,
BOCCTAaHOBUTENb, OKHCICHHWE M BOCCTAaHOBJICHHUE, aJUIOTPONHs, aM(OTEPHOCTbD,
XUMHUYECKasi CBs3b (KOBAJICHTHAs, HWOHHAs, MeETaJUIMyecKas), KpUCTajInyecKas
penéTKa, KOppo3usi METAIUIOB, CIUJIaBbl, CKOPOCTh XMMUYECKON peakiuu, IpeIebHO
nomyctuMas konuentpanus [1/IK Bemectna;

WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITUN U NPUMEHSATH 3TH
TIOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY IS COCTaBlIeHUS (GOpMYyd BELIECTB H
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONpENENsATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XHUMHYECKUX JJIIEMEHTOB B
COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIacCy coequHEHUH no (opmysam, BUJ XMMUYECKON CBs3M (KOBAJICHTHAs, MOHHAS,
METa/NInYecKasi) B HEOPraHMYECKUX COCAMHEHMSX, 3apsj MOHA MO0 XUMHYECKOU
dbopmyre, XxapakTep cpebl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUH, TUIT
KPUCTAJUIMYECKOW PEIIETKU KOHKPETHOTO BEIIECTBA;

packpeiBath  cMmbici  llepuommueckoro 3akona . WM. MenngeneeBa u
JIEMOHCTPUPOBATh €ro TMOHUMAaHUE: OMHCHIBATh M XapaKTepPU30BaTh TaOIMYHYIO
dopmy Ileproguyeckoit CHUCTEMBbl XUMHYECKUX DSJEMEHTOB: pPa3iMyaTh MOHSITHS
«rnaBHas noArpynmna (A-rpymmna)» u «mnodbouynas noarpymmna (b-rpymnma)y», maneie u
00JIbIINE EPUObI, COOTHOCUTHh 0003HAUYEHHSI, KOTOPhIE UMEIOTCS B IEPUOIMYECKON
Ta0JNMIle, C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apA] sApa, 00IIee YUCIIO FIEKTPOHOB U paclpeesieHUue X Mo
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
AJIEMEHTOB U UX COEIMHEHHMH B Mpejesiax MaJibIX EPUOJ0B U TJIABHBIX MOATPYHI C
y4€TOM CTPOCHHUS UX aTOMOB;

KJacCU(UIMPOBATh  XUMHMUYECKHE  JJIEMEHThl, HEOPraHMYEeCKHE  BeIleCTBa,
XUMUYECKUE Peaklnu (MO YUCITY U COCTAaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerioBoMy dS(dQexTy, N0 M3MEHEHHMIO CTEMEHEW OKHCICHUS XUMHYECKUX
AJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIHME W CHelUudUUECKHe XMUMHUYECKHE CBOWCTBA
MPOCTBIX U CJIOXKHBIX BEILIECTB, MOATBEPKIasi OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

COCTABJISITh YPAaBHEHUS SJEKTPOJUTUYECKOM JHUCCOUMALMU KHUCIOT, ILIEN0YEd U
COJIEH, TIOJIHBIE M COKPAILEHHbIE YpaBHEHUS PEaKIMi HOHHOTO 0OMEHa, ypaBHEHUS
peakiMii, TOATBEPKAAIOUIMX CYIIECTBOBAHME T'€HETUYECKOM CBSI3U  MEXIY
BEILECTBAMH PA3JIMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN MOCPEACTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajaHca 3TUX peakluid;



MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
MIPOTEKaHUSI XMMUYECKUX NMPEBPALIEHUI B PA3JIMYHBIX YCIOBUSIX;

BBIUUCIISITH OTHOCHUTEIBHYIO MOJEKYJIAPHYI0O M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJK XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAMHEHHUS, MacCOBYIO
JIOJIF0 BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XHUMHYECKOU
peakuuy;

coOnrofaTh MpaBWiIa MOJb30BAaHUS XHMHUYECKOM MOCYyIoll H J1abopaTOpHBIM
00Opy/IOBaHUEM, a TAaKXKe MpaBuUja OOpALIEHUS C BEIIECTBAMU B COOTBETCTBHUM C
MHCTPYKLUSAMHU 10 BBIIOJHEHUIO JAO0OPATOPHBIX XHWMHUYECKUX OIBITOB IO
HOJYYEHUIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB (AaMMHAaKa U YTJIEKHUCIIOTo ra3a);
MPOBOJIUTh PEAKIUHU, MOATBEPKIAIOIINE KAYECTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PaclO3HaBaTh ONBITHBIM MYTEM XJIOPHA-, OpOMUA-, HOIUA-, KapOOHAT-,
docdar-, cuiukar-, cyiabdpaT-, THAPOKCUA-UOHBI, KAaTUOHBI AMMOHMS M HOHBI
M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOUIME B BOJHBIX pPacTBOpPax HEOPraHMYECKUX
BELIECTB;

MIPUMEHSATH OCHOBHBIE ONEpPALUHA MBICIIUTEILHON JESITEIIbBHOCTH — aHAJU3 U CUHTE3,
CpaBHEHHE, 0000IeHNE, CHUCTEMATHU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHbBIX
CBA3EH — JUISl U3YYEHHsI CBOWMCTB BEIIECTB M XUMUYECKHX DPEAKLUMN, €CTECTBEHHO-
Hay4yHblE METOJAbl TO3HAaHUA — HaOIIOJEHUE, HU3MEpPEHUe, MOJIEeIMPOBaHUE,
AKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
No KoJjuuyecTBo yacos DJIeKTpoHHbIe (HU(POBHIE)
n/n Hanmenosanue pasjienos u em KoHTDOJIBLHBIE IpakTHyecKue o0pa3oBaTe/ibHbIE PeCypPChI
NMPOrpaMMbl Bcero P P
padoThl padoThI
Pa3nea 1. IllepBoHayaibHble XHMHYECKHE MOHATHS
X — BakHas o0Jjac
11 eclifclz/ITiosHZHHI; 1: Hp:],IKTI:‘I;eCKOﬁ ) 2 bubmorexa LIOK
' https://m.edsoo.ru/7f41837c
JEATENHLHOCTH YEJIOBEKA
bubnuorexa [JOK
1.2 BemectBa 1 xuMuuecKue peakiuu 15 1 https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Paznen 2. BaxHeiilme npeacTaBUTe I HEOPraHUYECKUX BellleCTB
21 Boznyx. Kucnopoz. [Tonsitue 06 6 bubanoreka LIOK
' OKCHIIax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o kucnorax u 5 1 bu6muoreka [JOK
' COJIIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6anoreka LIOK
' OCHOBaHHUIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 2 bubmuorexa [IOK
' HEOPraHUYECKUX COCAUHEHUN https://m.edso0.ru/7f41837c
Hroro no pasneny 30

Paznen 3. llepunonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHne aToMOB. XUMHYeCKast
cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PEAKIIUN

[Tepuonuueckuii 3aK0H U

31 Ilepuonnueckas cucrema 7 bu6muoreka [JOK
' XUMHUYEeCKHX daeMeHToB Jl. U. https://m.edso00.ru/7f41837c
MengeneeBa. CTpoeHue aroma
XUMHUYECKas CBA3b.
3.2 OxucIuTeNHHO- 8 1 bubmaorexa LIOK

BOCCTAHOBUTCIIbHBIC PCAKIIUN

https://m.edsoo.ru/7f41837¢c



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

bubnunoreka LIOK

Hroro no paspemy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [IOK

https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnubie | IpakTuueckue (mucpp )
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3znen 1. BeniecTBO U XUMHUYeECKHE PeaKIun
11 [ToBTOpenue u yrirydiieHre 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJioB Kypca 8 Kkiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [JOK
' peaxiui https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAS AUCCOIUAITHS. 3 1 1 bubnnoreka [JOK
' XUMUYECKHUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
21 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mrast xapaKTepruCTUKa XUMUUECKHIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' PYTHEL P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
2.3 anemeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa [OK
' A ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmmorexa [JOK
' . PYIIIBL poaL https://m.edso0o0.ru/7f41a636
KPEMHHU ¥ UX COCTUHCHUS
Hroro no pazneny 25

Pazpea 3.

MeTaiibl M UX COCANHCHUHA



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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3.1 OO61ue cBoiicTBa METaJIIOB 4 ngjﬁ;f;igﬁ}; £412636
3.2 Baxxuelnme Metayuibl 1 UX COEIUHEHUS 16 E;:::;I;T;ﬁ)?ﬁ}; £412636
Hroro mo pazueny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 maTepuaisl B )KU3HU YEIOBEKA 3 bubmorexa [IOK
https://m.edso0.ru/7f41a636
Hroro mo paszneny 3
PesepBHOE Bpems 3 bubmmorexa [JOK
https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
J:;-)n Tema ypoka Beero Konrpoabnsie | Ilpakruueckne | UndpoBbie
padoThI padoThI o0pa3oBaTejibHbIE
pecypchl
1 [Mpeamer xumuu. Posb XMMUU B )KU3HU uesnoBeka. Temna u 1 bubnuorexa [IOK
BEIIlEeCTBa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d227e
3 [IpakTuueckas pabora Ne 1 «IIpaBuna paGoTsl B 1abopaTopuu 1 1 bubmmoreka [JOK
1 ipu€Mbl oOpaleHus ¢ 1a00paToOpHBIM 000PYIOBAaHHEM) https://m.edsoo.ru/ff0d23dc
. bubmmoreka [JOK
4 YucTteie BemecTBa 1 cMecH. CrIocoObI paszielieHus: cMecei 1 https://m.edSO(])_.[ ru/ff0d26ca
5 ITpakTruueckas pabora Ne 2 «Pa3nenenue cMmeceil (Ha mpumepe 1 1 bubmuoreka [JOK
OUYHUCTKHU TTOBAPEHHON COJIN)» https://m.edsoo.ru/ff0d28c8
bubnuotexa [JOK
0 ATOMBI H MOJIEKYIIbI L https://m.edSO(])_.I ru/ff0d2a6¢
7 XHWMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XHMHUYECKUX 1 but6mmoreka [IOK
JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmmorexa TIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKO0H MOCTOSIHCTBA COCTaBa BENIeCTB. XUMUYECKas (hopMyIa. 1 bubmmnorexa [JOK
BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHas atToMHast Macca. OTHOCUTENbHAS 1 bu6muoreka [IOK
MOJIEKYJISIpHAs: Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 7011 XUMHYECKOTO DJICMEHTA B COEIMHCHUU 1 bubmmorexa TIOK

https://m.edsoo.ru/ff0d350c
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bubnunoreka LIOK

13 K . Mons. M
oJm4ecTBO BemiecTBa. Moib. Momsipaas Mmacca https://m.edsoo.ru/f0d5230
14 Ouznyeckue U XUMUYECKHE BJICHUS. XUMHUECKas PeaKIusl bubmmorexa LIOK
’ pearh https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 yCIoBUS MPOTEKAHUS XUMUUECKUX PEaKIUi bubmorexa LOK
P Y P peardt https://m.eds00.ru/ff0d3a16
16 3aKOH COXpaHEHHS MacChl BEIIECTB. XUMUYCCKUE YPaBHECHUS bubmorexa LOK
P HHECTB: P https://m.edsoo.ru/ff0d3b88
17 Brrunciiennst KoJinuecTBa, MacChl BEIIECTBA 110 YPABHEHUSIM bubnnoreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
18 Knaccudukanmss XuMHUeCKUX peakiuid (COeTMHEHHUS, bubnnorexa [JOK
pasiioKeHusl, 3aMeIeHNs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIH-3HLMKIONEAUCT. O600IIEeHNE U Bu6motreka [JOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel no teme «BermiecTBa 1 XUMHUECKHE bubmmnoreka HOK
peaKuumn» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. CocraB Bo3ayxa. Kucinoponx — bubnnorexa [JOK
3JIEMEHT M MPOCTOoe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
29 Ou3nyeckue U XUMHUYECKHE CBOMCTBA KUCIOPoa (peaKkuu bubnnorexa [JOK
okucienus, ropenue). [Tonstue 06 okcugax https://m.edsoo.ru/ff0d4614
93 CriocoOsI moTyueHus: KUCIOpo/ia B JIa0OpaTOPUH U bubnuotexa [JOK
IIPOMBILIEHHOCTH. [IpuMeHeHne kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBo# 3 PexT XUMUIECKON peaKIuu, TOHITHE O
24 TEPMOXHUMHUYECKOM YPAaBHEHHH, SK30- M SHIOTEPMHIECKUX bubmorexa [IOK
P P ’ P https://m.edsoo.ru/ff0d4790
peaKuusax
Tomnuso (Hed Tk, yroiabs U MeTaH). 3arpsi3HeHHe BO3/1yXa,
25 CTIIOCOOBI €T0 MPETOTBPAIICHUS bubnworera LHOK
peroTEpail https://m.edsoo.ru/ff0d4c4a
26 [TpakTrueckas padota Ne 3 o teme «Ilomydenue u cobupanue bu6muoreka [IOK

KHCIIOpO/1a, U3YUEHUE ero CBOMCTB»

https://m.edsoo.ru/ff0d4ae2



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
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

97 Bonopon — anemeHT u npocroe BeuecTBo. Haxoxaenue B bubmuotexa [JOK
pupoe https://m.edsoo.ru/ff0d4ddo
du3nyecKre U XMMUYECKue cBoMCcTBa Bojopoa. [Ipumenenne bubmuorexa [IOK

28
BOJOpOAA https://m.edsoo.ru/ff0d4ddo

bub6nmoreka [IOK

2 IT

9 | THoustue o xucorax u comix https://m.eds00.ru/ff0d50d2
bu6nmmoreka [IOK

30 Crioco0bI MoJTydeHus BOJAOPOa B TabopaTopuu https://m.edsoo.ru/Ffod4ddo

31 [Ipaktuyeckas padora Ne 4 o teme «Ilomydenue u coonpanme bubnuoreka [IOK
BOJIOPO/Ia, U3YUYEHHUE €0 CBONCTBY https://m.edsoo.ru/ff0d4f42

N bubnuoreka [IOK
2 M 7 . A

3 OJIIpHBIN 00BEM ra3oB. 3aKoH ABOrajpo https://m.edsoo.ru/ffod542e

33 Brruucienus 00bEMa, KOJIUYECTBA BEIISCTBA T'a3a 110 €ro bubmuoreka [IOK
W3BECTHOMY KOJIMYECTBY BEIIECTBA UM O0BEMY https://m.edsoo.ru/ff0d55a0

34 Brruncnenns 00bEMOB ra30B MO ypaBHEHUIO PEAKIINH Ha bubnnorexa [JOK
OCHOBE 3aKOHa 00bEMHBIX OTHOIIECHUH Ta30B https://m.edsoo.ru/ff0d5708

35 duznyeckue 1 XUMHUYECKHE CBOMCTBA BOJIbI buomorexa LIOK

a https://m.edsoo.ru/ff0d587a
bu6nmorexa LIOK

36 C i. I1 0

octaB ocHoBaHMil. [loHATHE 00 MHAMKATOPAX https://m.edsoo.ru/ffod59e2

37 Bopa xak pactBoputesns. HachllieHHbIe 1 HEHACHIIIICHHBIE bubmuoreka [IOK
pacTtBOpbl. MaccoBasi 10J1sl BEIECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40
IIpakTuyeckas padora Ne 5 o teme «IIpurotoienue

38 aCTBOPOB C OINPENEIEHHON MACCOBOM J0JIEW pacTBOPEHHOTO bubmmorexa LIOK
P P peat g P P https://m.edsoo.ru/ff0d5eba
BEIIIECTBAY
KonTponbnas pabota Ne2 mo Teme «Kucnopoa. Bonopon.

39 Bo ai P POA. BOAOPOA bubmuoreka [{OK

A https://m.edsoo.ru/ff0d6342
b K
40 Oxkcupl: cocTaB, KiIacCUu(UKAIUsI, HOMEHKIIATypa nomorexa O

https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d664e

41 [TosnydyeHne u XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubmuotexa [JOK
aM(OTEPHBIX OKCUIIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMs: cOCTaB, KIacCU(pHUKAIKs, HOMEHKIIaTypa bubamorexa LOK
' ’ L, P https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHUYECKHUE CBOMCTBA OCHOBaHUI bubmmorexa [JOK
i https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, HOMEHKIaTypa bubmmorexa [IOK
’ ’ Hh P https://m.edsoo.ru/ffodfee2
45 [TonydyeHnue u XuMHUYECKUE CBOMCTBA KUCIOT bubmmorexa [JOK
7 https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIOCOOBI MOTy4YEHUS, bubnnorexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckas pabota Ne 6. Pemienue skcnepuMeHTaIbHbBIX
47 3anad 1o reme «OCHOBHBIE KJIaCChl HEOPTaHUYECKHIX bubmmorexa LIOK
a . P https://m.edsoo.ru/00ad9b7c
COCTTMHEHHIT»
48 I'eneTnyeckas CBSI3b MEXKAY KJIacCaMHU HEOPTaHUYECKHUX bubnmoreka [JOK
COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmnoreka IIOK
49 O0600611eHre U crucTeMaTu3alys 3HaHU!
- H https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 no teme "OCHOBHBIE KIacChl bubmmnoreka HOK
HEOPraHUYeCKUX CoeqMHEHUM" https://m.edsoo.ru/00ad9ela
51 [lepBbie NOMBITKY KJIACCU(PUKAUU XUMUYECKUX JIIEMEHTOB. bubmuoreka [IOK
[TonsATHE O rpyNmax CXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 Ilepunonnueckuit 3akoH u Ilepuonnueckas cucrema bubmuoreka [IOK
xuMHuueckux snemMenToB /. . Menaeneena https://m.edsoo.ru/00ada52c
53 Ilepuonsl, TpyIIIbL, TOATPYIIHEL bubnnorexa [IOK
P > TPYITIEL 124 https://m.edsoo.ru/00ada52c
Crpoenue atoMoB. CocTaB aTOMHBIX siziep. M30Tombl
y p Acp bubnunoreka LIOK

https://m.edsoo.ru/00ada342
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55 CtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 1 bubnmoreka [JOK
[Tepuonnueckoint cucremsl [. 1. Menneneena https://m.edsoo.ru/00ada6bc
56 XapakTepuCcTUKa XUMHYECKOTO 3JIEMEHTA 10 €r0 MOJI0KEHUIO B 1 bubnmnoreka HOK
[Tepuonnueckoit cucreme . 1. Menaeneesa https://m.edsoo.ru/00ada824
57 3nauenue [lepuoauyeckoro 3akoHa 11l pa3BUTHS HAYKU U 1 bubmmoreka [JOK
npaktuku. /1. 1. MenaeneeB — y4€Hblid, e1aror U rpakJIaHuH https://m.edsoo.ru/00ada96e
58 DIIEKTPOOTPUILIATEIIBHOCT AaTOMOB XMMHUYCCKHUX JIEMEHTOB 1 bubmorexa HOK
pootput https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
59 Hormast xiirecias cosb 1 https://m.edsoo.ru/00adac34
60 KoBanenTHas noyisipHas XUMHAYECKas CBSI3b 1 bubmorexa [JOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemosipHas XUMHYSCKAs CBSA3b 1 bubmorexa [IOK
P https://m.edsoo.ru/00adaab9
bubmmoteka IIOK
62 1
CreneHs OKHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH 1 bubmorexa [JOK
peakt https://m.edso0.ru/00adb076
bu6nmorexa LIOK
4 1
6 OKucIUTeN 1 BOCCTAHOBUTEIH https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue aroma. 1 bubmuoreka [IOK
XuMHYECKast CBS3bY https://m.edsoo.ru/00adb486
bubnunorexa LIOK
P i . i 1
66 e3epBHBINA ypok. O000IIeHNE 1 CHCTEMAaTH3AIUS 3HAHUI https://m.edsoo.ru/00adb33c
. . bubnuoteka [JOK
7 P . 1
6 e3epBHBIN ypok. O000IIeHre U cucTeMaTru3aIus 3SHaHU I https://m.edsoo.ru/00adch?
68 PesepBHeIil ypok. O000IIEHHE U CUCTEMATHU3AIHS 3HAHHIMA 1 ﬁ;f:;ﬁf;;?ﬁ; 0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTbI padoThbI
1 [Tepuoanueckuii 3akoH. [lepuonnueckas cucrema 1 bubnunorexa LIOK
xumudeckux asiemenToB 1. . Menaeneera https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 bubnuorexa [IOK
3JIEMEHTOB NEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus 1 HOMEHKIIaTypa HCOPTaHUIECKUX BEIIECTB 1 bubnnorexa [IOK
P P https://m.edsoo.ru/00adb7e2
4 Buapl XMMUYECKO CBS3U U TUIIBI KPUCTAJUIMYECKUAX 1 bu6nmorexa LIOK
pemeToK https://m.edsoo.ru/00adbac6
5 KontponsHas padora Nel o teme «IloBropenue u 1 1
yriayOieHrne 3HaHUH OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay
5 Knaccuukanus XuMU4ecKux peakiuii o pasinyHbIM 1 bubmuoreka [JOK
IIpU3HAKaM https://m.edsoo.ru/00adbcb0
7 [TonsTHE 0 cCKOpOCTH XMMHYECKOM peakiuu. [lonsaTue o 1 bubmuoreka [JOK
TOMOTE€HHBIX U I'€TEPOrE€HHBIX PEAKLIUAX https://m.edsoo.ru/00adbe9a
[TonsiTre 0 xuMudeckoM paBHOBecHH. DaKTOPHI, BIUSIOITHE
8 Ha CKOPOCTh XUMHYECKOU PEAKIINH U TOJI0KECHHE 1 bubmmorexa [JOK
p p https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
9 OKHCIIUTEILHO-BOCCTAHOBUTEIILHEIE PEAKITNU 1 bubnnorexa [JOK
p https://m.edsoo.ru/00adcade
Teopust anexTpoauTryeckoit aucconuanuu. CHUIbHbIE U
but6mmoreka [IOK
10 CJTa0BIC DIIEKTPOJIUTHI 1

https://m.edso0.ru/00adcd68
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bu6nunoreka LIOK

11| Honstsie ypapretiti peakiuii https://m.eds00.ru/00add448

12 XUMHUYECKUE CBOMCTBA KACIOT U OCHOBaHUI B CBETE Bbu6mmoteka [JOK
MPEACTABICHUH 00 AIEKTPOTUTHUCCKON AUCCOUAIINH https://m.edsoo.ru/00add5d8

13 XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 bubmmoreka [JOK
3JIEKTPOJIUTUYECKON JUCCOIUAIINKI https://m.edsoo.ru/00add8b2

14 [TonsTHe 0 THIPOIU3E COEH buGnuorexa [IOK
https://m.edsoo.ru/00add9d4

. bubmmoreka [JOK
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https://m.e dSO(])_.[ru 100addd12

16 [IpakTuueckas pabora Ne 1. «Pemienne s3xcriepuMeHTaIbHBIX bubmmoreka [JOK
3a1au» https://m.edsoo.ru/00addbfa

17 KonTponbnas padota Ne2 no teme «1eKTpOoIUTHYECKas bubmmoreka HOK
qucconuanysa. XuMAYECKUE peakliui B paCTBOpax» https://m.edsoo.ru/00addec0

18 OO6m1ast XxapakTepuCTHKa rajJJorTeHOB. XMMUYECKHE CBOMCTBA bubnmnorexa [JOK
Ha [IpUMeEpe XJopa https://m.edsoo.ru/00addfe2

19 Xnoposogopon. CoissiHas KUCII0Ta, XUMUUYECKUE CBOWCTBA, bubmuotexa [IOK
MOJy4YEeHUE, TPUMEHEHUE https://m.edsoo.ru/00ade104

20 [Ipaktuyeckas padora Ne 2 o teme «Ilomydenue consHoOM bubmuoreka [JOK
KHUCJIOTBI, U3y4YEHUE €€ CBOWCTB) https://m.edsoo.ru/00ade348

21 Beruncnenus no ypaBHEHUAM XUMHYECKUX PEAKIIUN, €CIIU bu6muoreka [JOK
OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edso0.ru/00ade488
22 OOmast xapakTepucTrka 31eMeHToB VIA-rpymisr Eﬁiﬁ;ﬁ:ﬁﬁ:ﬁ({m de6da

93 AnnoTtponHslie Moupukanuu cepbl. HaxoxaeHue cepsl u eé bu6muoreka [JOK
COEAMHEHH B IpUpoie. XMMUUYECKUE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a

24 CepoBonopoi, ctpoeHue, Gpu3nyecKue 1 XuMUIeCKue bubnmoreka [JOK

CBOICTBa

https://m.edsoo.ru/00ade802
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Oxcuns cepbl. CepHas KHCIOTa, GU3HUYECKUE U XUMUIECCKHE

bubnunorexa LIOK

25
CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaAKIINH, JICKAIINE B OCHOBE MTPOMBIIIJICHHOTO
26 croco0a MoJy4yeHHs CEPHOIM KHCIOThL. XUMHUYECKOE bubmmorexa [JOK
i p . ’ https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTUHEHUSIMU CEPBI
27 Brrunciienue MaccoBOM TOJIM BEIXOJA IIPOAYKTA PEaKIIUU buGnuorexa [IOK
PORyKIap https://m.edsoo.ru/00adec8a
OO01as xapakTepucTrKa 31eMeHToB VA-rpynibl. A30T,
28 acTpOCTpaHEHUE B MPUPOJC, PU3NICCKIEC U XUMHUSCKUC bubmorexa HOK
P Up p PHpOAE, https://m.edsoo.ru/00adeeab
CBOICTBa
29 AmMHEaK, ero Gu3NIecKrue 1 XMMUYECKHE CBOWCTBA, bu6nuoreka [JOK
IIOJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 ITpakTuyeckas padora Ne 3 o teme «IlonyueHne ammuaka, bu6muoreka [JOK
W3YyYEHHUE €r0 CBOMCTB) https://m.edso0.ru/00adf180
31 A3OTHAas KUCIOTa, €€ (u3nUecKre U XUMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B KaUeCTBE
32 MHUHEPAJIBbHBIX YI0OpeHU. XUMAYECKOE 3arpsi3HEHNE bubnnorexa LIOK
P X YAOOP ' P https://m.edso0.ru/00adf518
OKpY’KaromIel cpebl COeTMHEHUSIMA a30Ta
33 docdop. Oxeun docdopa (V) u pochopHas kucnora, bubnmoreka [JOK
(du3nUecKre U XUMUYECKHE CBONCTBA, MTOTYICHHE https://m.edsoo.ru/00adf68a
34 Hcnonbp3oBanue ¢pocdaToB B KaueCTBE MUHEPAIbHBIX bubmuoreka [JOK
yaoOpeHuit. 3arpsisHeHre IpUpOAHOM cpeasl pocharamu https://m.edsoo.ru/00adfc20
35 VYrnepon, pacnpocTpaHeHue B Ipupoie, Gu3ndecKue u bubmmoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux (pu3nveckre U XUMHUYECKHE CBOMCTBA.
bubnunoreka LIOK
36 DKOJIOTHYECKHUE TPOOJIEMBI, CBS3aHHBIE C OKCHUJIOM yTiIepoja

(v

https://m.edsoo.ru/00adfebe
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bu6nunoreka LIOK

37 VYronpHas KUCI0Ta U €€ COIH
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o teme "l[lonmyueHue

38 JIEKHCIIOro rasa. KauecTBeHHnas peakius Ha KapOOHAT- bubnnorexa LHOK
- j ’ P P https://m.edso0.ru/00ae027e
HOH

39 [TepBoHavabHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBAX bu6nunoreka LIOK
KaK O COEJMHEHUSX yriepoaa https://m.edsoo.ru/00ae054¢e

40 Kpemuunii u ero coe iuHeHUs buGnuorexa [IOK

p https://m.edsoo.ru/00ae080a
a1 [IpakTuueckas pabota Ne 5. Pemienue skcriepuMeHTaIbHBIX bubmmoreka [JOK
3a7ad4 1o teMe «BakHelnne HeMeTaUIbl U UX COSTUHEHU https://m.edsoo.ru/00ae0bf2

4 KonTponbhas padorta Ne3 no teme «BaxHelne HeMeTauibl Bbu6mmoteka [JOK
U UX COCIUHEHUS) https://m.edsoo.ru/00ae0e18
OO6m1ast XxapakTepruCTUKa XUMUYECKUX IJIEMEHTOB —

43 MeTaJIoB. MeTtainuecKkas CBs3b M MeTaJlJTndecKast bubnuoreka [{OK
KpUCTaJUIMYecKas pemérka. Gusnyeckne cBONCTBa https://m.edsoo.ru/00ae103e
METAIIOB

44 XUMHYECKUE CBOMCTBA METAUIOB. DIIEKTPOXUMUUYCCKUN DS bubnnorexa [JOK
HaNpsHKEHUHA METAJIOB https://m.edsoo.ru/00ae1156
O6u1re ciocoObl mosyyeHust MeTayuoB. CraBsl.

45 BrruncieHus mo ypaBHEHUAM XUMHYECKUX PEAKIIAM, €CIU bubmorexa LIOK

M p ’ https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COJCPKUT MPUMECH
46 ITonsaTHe 0 KOPPO3UU METAIIIIOB bubmorexa LIOK
pp https://m.edso0.ru/00ae1278
bubnunorexa LIOK

47 eJIOUHBIE METAJIbI
i https://m.edsoo.ru/00ae14b2

but6mmoreka [IOK

48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU

https://m.edso0.ru/00ae14b2
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bu6nunoreka LIOK

49 €JIOUHO3EMEIBHBIE METAIUILI — KaIbIUA U MarHui
1 1 https://m.edso00.ru/00ae15e8
50 Baxxueiime coeIMHEHUSA KA bubnnorexa LHOK
A H https://m.edso00.ru/00ael15e8
51 O0001IeHre ¥ cucTeMaTh3alus 3HaHUI
bu6nmorexa [IOK
52 JKEcTKOCTh BOABI U CIOCOOBI €€ yCTpaHEHUS
)i YC1p https://m.edso0.ru/00ae1886
53 [IpakTuueckas padbora Ne 6 mo Teme "KEcTKocTh BOABI U bubanorexa [JOK
METO/bI €€ yCTpaHeHUs " https://m.edsoo.ru/00aelae8
bubnuoreka [IOK
54 AroMuHUR
https://m.edso0.ru/00aelc64
95 AMpoTepHble CBONCTBA OKCHIA U THUIPOKCHA bubmmorexa LIOK
P A P a https://m.edso0.ru/00aelc64
bubmnorexa [IOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
bubmmoteka IIOK
57 Oxcuapl, ruapokcuasl ¥ conu sxenesa (1) u xxenesa (11
g AP & (h (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3AIU 3HAHUI
59 [TpakTuueckas padota Ne 7. PerieHue sxkcriepuMeHTaIbHBIX bubnmoreka [JOK
3a7a4 o TeMe «BaxHelme MeTauibl 1 UX COSINHEHUS https://m.edsoo.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMUUYECKUX PEAKIUi, eClTu
60 OJIMH U3 PEArEHTOB JaH B U30LITKE UIN COAEPKUT IPUMECH bubnnorexa [IOK
p . p p ' https://m.eds00.ru/00ae1750
BerurcieHuss MaccoBO# JT0JIM BBIXOa MPOIyKTa peaKInu
61 O00011IeHIE U CUCTEMATH3AaIU 3HAHUI
62 KonTponbnas padota Ne4 no teme «BaxHeine MeTamuisl 1
HUX COEIUHEHUSY
. but6mmoreka [IOK
63 BemectBa 1 MaTepuaibl B TOBCETHEBHOM JKU3HU YETIOBEKA

https://m.edso0.ru/00ae3f50
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bu6nunoreka LIOK

64 XHUMHYECKOE 3arps3sHEHUE OKPYXKAIOIIEH CPeIbl 1 httos://m.eds00.ru/00ae4270
65 Postb XMUM B pellICHUH YKOJIOTHUECKUX MPoOIeM 1 ﬁ::;ij?;l;?:;(;?.ﬁ/%%eﬂ?o
66 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHIA 1 ]f?'::[f)ssj?/l//lrf:;(:)groullé%eOdOa
67 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHHA 1 ]f?tI;I[()SSJ:I/I//I;T::;;c])_.[rOu/IéOadbiSiSC
68 PesepBHrlil ypok. O600111I€HNE U CUCTeMATHU3alHs 3HAHUMA 1 E;ISSJ:I/P/IrZT:g;(])_.[rOu/IéOadQCbZ
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JJISI YYEHUKA

» Xumus, 8 kiacce/ ['abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKmoHEepHOE
obmectBo «M3marenscTBO «IIpocBemnicHne»
» Xumus, 9 knace/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AKrOHEpHOE
obmectBo «M3marenscTBO «lIpocBemnieHne»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

[Nabpuensa O.C. Xumusi-8: yueOHUK 1151 00111e00pa30BaTEIbHBIX YUpexKaeHUN - M.:
Apoda.

["abpuensn O.C., Octpoymos W.I'. U3yuaem xumuto B 8 knacce. lugakruueckoe nocooue.
— M: biuk mtroc

["a6puensn O.C., Bocko6oiinukoBa H.I1. Xumus B Tectax, 3anauax, ynmpakHeHusX. 8§ — 9
kiacc. — M:/Ipoda

["abpuensn O. C. Xumus. 8 KII.: HacTOJIbHAS KHUTA yuuTens,- JI.: Jpoda

["abpuensn O.C., Octpoymos W.I'. U3yuyaem xumuto B 9 knacce. lugakruyeckoe nocooue.
— M: bnuk mmoc

["a6puensa O.C., Bockob6oitankosa H.I1. Xumus B Tectax, 3amauax, ynpakHeHusIX. 8§ — 9
kiacc. — M:/Ipoda

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://school.infourok.ru/videouroki

https://school.infourok.ru/videouroki

(bu6mmoteka 11OK)

http://school-collection.edu.ru

http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHusI U HAYKU

http://www.fipi.ru ITopran ®UIN — denepaibHbIil HHCTUTYT MEAATOTHYESCKUX U3MEPECHUH
http://www.ege.edu.ru ITopran EI'D (nadopmanmronHoi noaaepxku EID)
http://www.probaege.edu.ru ITopran Enunblii s5x3ameH

http://edu.ru/index.php ®enepanbublii mopTan «Poccuiickoe 00pa3oBaHUEe»
http://www.infomarker.ru/top8.ntml RUSTEST.RU - denepanbHbIii IEHTP TECTHPOBAHMSL.
http://www.pedsovet.org Beepoccuiickuii Mateprer-Ilenacoser.

http://ru.wikipedia.org/ - cBo00HAS SHITUKIIONIEINS;

http://him.1september.ru/ snexTponnas Bepcus ra3zeTbl « XUMHUD»
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