MUWHUCTEPCTBO MIPOCBEIMIEHUSA POCCUIICKON ®EJEPAIINN

MHUHECTEPCTBO OBPA3OBAHUA KPACHOAPCKOI'O KPASL

YIIPABJIEHUE OBPA30OBAHUA AAIMUHUCTPALIUU DMP

MKOY TCII-H OMP

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
PykoBoautens MO 3aMm. qupektopa no YBP Hupexktop MKOY TCII-A
OMP
Mopo3zoBa A.B. Kuroes I1.H. asaos AA.
[Iporokon Nel ot «29» 08 TTpukas Ne§0 ot «31» 08
2023 r. «30» 08. 2023r. 2023 T.

MYHUUMNANBHOE KASEHHOE
OBLLEOBPA30OBATEJIbHOE YYPEXOEHNE
"TYPUHCKAA CPEOHAA WWKONA-MHTEPHAT
MMEHW AITMTETA HUKONAEBNYA HEMTYLLUKNHA"
3BEHKWNCKOIrO MYHULMMANBHOIO PAVIOHA
KPACHOAPCKOIO KPAA

Digitally signed by MYHULIMMAINBHOE KASEHHOE OBLLEOEPA30OBATENBHOE
YUYPEXOEHWE "TYPUHCKAA CPEOHAA WKONA-UHTEPHAT UMEHW ANUTETA
HUKONAEBUYA HEMTYLUKMHA" OBEHKUMCKOIO MYHULIMMAIIBHOIO PAVIOHA
KPACHOAPCKOI O KPAA

DN: cn=MYHULIMMANBbHOE KABEHHOE OBLLEOEPA30BATENbHOE YYPEXIOEHME
"TYPUHCKAA CPEOHAA WKONA-UHTEPHAT UMEHWU ATTUTETA HUKONAEBUYA
HEMTYLUKUHA" 3BEHKUMCKOIO MYHULIMMANBHOMO PAMOHA KPACHOSAPCKOIO
KPAA, c=RU, 0o=MYHULINMNANbHOE KABEHHOE OBLLEOEPA3OBATEJIbHOE
YUYPEXXOEHWE "TYPUHCKAA CPEOHAA WWKONA-UHTEPHAT UMEHW ANUTETA
HUKONAEBUYA HEMTYLUKMHA" 3BEHKUMCKOIO MYHULIMMATIBHOMO PAIOHA
KPACHOAPCKOIO KPA#, email=pavlovaa@tura.evenkya.ru

Date: 2023.10.16 13:59:10 +07'00"

PABOYAS [TPOTPAMMA
(1D 2837297)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb)

nJi9 o0yuarommxcs 8 — 9 kiiaccon

n. Typa 2023



MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npenactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepaibHON
paboueil mporpaMMbl BOCIIUTAHHS M C Y4ETOM KOHLEHIIMM INPEToAaBaHusl y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranuzanusx Poccuiickoit deneparmu.

[IporpaMmma mo XuUMHUM [a€T MpEACTaBIEHHWE O LeNsIX, OOmel cTpareruu o0ydeHws,
BOCIIUTAHMUSI W Pa3BUTHs OOYYAIOIIMXCS CpEACTBAMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEepKaHKe, MPEeIyCMaTPUBAET paclipelielieHue ero mo kjaccaM u
CTPYKTYpUPOBAaHHE I10 pa3fesiaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONIPEAEISAET KOIMUECTBEHHBIE
W KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHMS, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh
U3YYEHUS XUMUU C YUYETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTHMKU y4eOHOTrO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00y4aromuxcsi, ONpeaesisieT BO3MOKHOCTH MTpeaMeTa JUIs
peanu3anuy TpeOOBaHUH K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM MpOTrpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a TAaKKe TPEOOBaHUH K pe3yJbTaTaM 00yUeHUS XUMHHI
HAa YypOBHE LeJeil W3ydeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABaTEIbHOMN
JeSITeIbHOCTH 00y4aloIIerocs 10 OCBOCHUIO Y4EOHOTO CO/IepIKaHUSL.

3HaHUEe XUMHUH CIYKHUT OCHOBOU JUIs POPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
MPEJICTAaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMble XUMHUEN
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 BOJIIOLMU BEIIECTB B MPUPOJIE, O MYTSIX
pemieHust TI00aNbHBIX MPOOJIEM YCTOHUMBOTO pa3BUTUS YEJOBEYECTBA — CHIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOrHYecKoi 6e301acHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi caMmMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011eH U (yHKIIMOHATILHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB HMX  CAaMOCTOSITEJIbHOM  y4eOHOH  NeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX |
UCCIIEIOBATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOMW JKHU3HM, Tak M B
npodeccuoHaNbHOM e TEIbHOCTH;

3HAKOMHUT CO CIEUM(UKON HAyYyHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIA/1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TArloM B (POPMUPOBAHUU
€CTECTBEHHO--Hay4YHOH IrpaMOTHOCTH 00Y4arOIINXCS;

crocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTEeCTBEHHO--HAYYHBIM
3HAaHUSIM, K TPHUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOIMYECKOE OOpa3oBaHUE
00yJaromuxcs.

JlanHbIe HampaBieHUS B OOYyYEHUM XMMHH OOCCIICUMBAIOTCS CHEIU(HUKON COmepKaHUS
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCA TENaroruuyeckd aJarTUPOBAHHBIM OTpPaKEHHEM
0a30B0il HayKH XMMHHU Ha OTPeACTIEHHOM dTare e€ pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO O0ILEro o0Opa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUN XMMUH, OCHOB HEOPraHUYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX IOHITHI OPraHNYECKON XUMHUH.

CrpykTypa conepkaHusl NMPOrpaMMbl 0 XUMHUH C(HOpPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé msydeHuro. CopepaHUe CKIAAbIBAETCS U3 CUCTEMBI MOHATHH O XMMHYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OPraHU30BaHbl IO MNPHUHILMIY IOCJIEI0BATEILHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUIM Pa3HOTO YPOBHS:

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

— [lepuonuueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUs O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBIeHUN 00 AIEKTPOIUTUUECKON AUCCOIUAIIH BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHUS PAcCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEIOBATENIBHO OT OJHOTO YPOBHS K JApYromy,
BBIMOJHAS (QYHKIUM OOBSICHEHHUS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPaKTUYECKOr0 MPUMEHEHHMS U MOJYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAaHUIO U METOJIaM MO3HaHus B Hayke. M3yuenne xumun
OPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW M3 paHee M3YyYEHHBIX YUeOHBIX MPEJAMETOB:
«Oxpyxaromuii Mupy», «buosnorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Ipu n3ydeHnn XUMHUH TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOI HayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON JIEATENFHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KYJIbTYpbl. 3a/iadya y4eOHOro MpeAMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — BaKHEHIINX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
nprOOIICHNN K HAYYHBIM METOJIaM MMO3HAHMS ITPH N3YUYEHUH BEIECTB U XUMUYECKUX PEaKIii, B
GbopMUPOBAaHUM U PA3BUTHUH I[O3HABATEJNbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOCHUHU MPAaBHII 0€30MacHOr0
00palIeHus C BeIECTBAMU B TIOBCEIHEBHON KHU3HH.

[Ipu u3ydeHHHM XUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpeny Takue IeH, Kak:

— (popmHpoBaHUE MHTEIJIEKTYabHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIBHOMY MPHUHATHIO PELICHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HaAmpaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OOYyJalomuxcs K
CaMOCTOSITEJIBHOW ~ ITO3HABATEIIbHOW  JEATEIbHOCTH, HAy4YHbIM  METOJaM  IIO3HAaHWI,
(bOpMHUPYIONITUM MOTUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX IPHOOPETCHUIO OOYYarOIIUMUCS OINbITa
pa3HooOpa3HON NesATeNbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIJIFOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I Pa3IMUHbIX BUJOB JIESTEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHMBATh SIBJICHUS OKPYKAIOLIEro MHpa, UCHOJb3ysl 3HAHUSA U
OMBIT, TOJYYEHHBIC MPH M3YYCHUH XUMHM, NPUMEHATh HMX MpPH peleHHH MpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH NEATECIBHOCTH;

— (opmupoBaHue y 00y4aronmxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HaHWM Uil BBIPAOOTKU SKOJOTHYECKH LeJ1ecoo0pa3HOro MoBeleHUs B OBbITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHUS CBOETO 3J0POBbA M OKPYKAOUIEH MPHUPOIHON
Cpelibl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOGHHS OOILEYETOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HaPaBJICHHOCTH AaJbHEUIIero 00yueHus..

OO01miee 9nciio 4acoB, OTBEACHHBIX Ui M3YYCHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezieln), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YelIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. Dusnueckue CBONCTBAa BelIECTB. ArperarHoe coctosiHue BemiecTB. [loHsiTue o
METO/ax MOo3HaHMs B XMMUU. UncTele BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE 3eMEHThl. CHUMBOJIBI XHUMHUYECKHX 3JIEMEHTOB.
[TpocThie u clioXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUeE.

Xumnueckass (¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Mmacca. MaccoBasi 10Ji1 XUMHYECKOI'0 2JIEMEHTA B COSIMHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €HHHULL BemecTBa. PacuéTsl mo opmynaM XUMHYECKHX COCAMHEHUM.

®usnyeckue M XUMHYECKHE SIBICHUSA. XHMMHUYECKas peakuus U e€ INpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIlecTB. XuMuueckue ypaBHeHUs. Kiaccuduxanus XuMuyeckux peakuuit
(coenuHeHus, pa3oKeHHsI, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW IMOCYNOH, MpaBUiIaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCAHUE (DPU3NYECKUX CBOMNCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nUecKuX (TJIaBJICHUE BOCKA, TassHUE JIba,
pacThpaHue caxapa B CTyIKE, KUIIEHHE U KOHAEHCALUs BOJAbI) U XUMUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOMN MPOBOJIOKH, B3aMMO/ICHCTBHE Mella ¢ KUCIOTON) SABJICHU, HaOII01eHHEe
U ONHCAaHHWE TPU3HAKOB TMPOTEKaHMS XHUMHUYECKUX peakuuid (pas3jiokeHue caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue xene3a ¢ pactBopoM coimu menu (ll), m3ydenme crmoco6oB
pa3feneHuss cMecel: C IOMOIIbI0 MarHura, (pUIbTpOBAaHWE, BbIMAPHUBAHME, IUCTHIUIALNA,
xpomarorpadus, TNpOBEIECHHE OUYUCTKH TIOBAapEHHOW COJHM, HAOJIOJEHUE M ONHCAHHE
pe3yNbTaTOB TMPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaccChl, CO3JaHUE
MojIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucinopon — 31eMEHT M IIPOCTOE BEILLIECTBO.
Haxosxnenue kuciopoja B mpupojae, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHMS).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMydeHHs] KHCIOpOAa B JlabopaTopu W
npoMmbIIieHHOCTH. KpyroBopot kucinopona B mpupoze. O30H — autoTporHas MOAU(pHUKAIHS
KHCIIOpOJa.

TennoBoit >(pdekT XUMHUYECKOW peaklnh, TEPMOXHMHYECKHE YypaBHEHHS, 3K30- U
SHIOTEPMHUYECKHUE pEaKIUu. TOIIMBO: Yroib M METaH. 3arps3HeHHe BO3[yXa, YCHIIEHHE
NapHUKOBOTO P QeKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bogopon — oanemeHT M mpocroe BemecTBo. HaxoxaeHue BoxopoAa B IMPUPOJE,
buznyeckne 1 XuMHUYECKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oyueHus. KucioTsl u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy&€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®dusnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacklennsie u
HEHACBILIEHHbIE pacTBOphl. PacTBopuMoOCTh BellecTB B Bojie. MaccoBas 10js BeEIECTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOJAbl. OcHOBaHUs. Poib pacTBOpPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIEC, aM(oTepHBIe) U HeconeoOpa3yromue. Homenkiarypa
OKcHA0B. DU3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.

OcnoBanus. Knaccudukanuss ocHOBaHMN: IMIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
HomeHnknarypa ocHoBaHuii. Pusnyeckue U XMMHUYECKHE CBOWCTBAa OCHOBaHUU. llomydeHwue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECCKUE
cBoiicTBa kucHoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U Xxumudeckue cpoiictBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCITMHEHUM.

Xumuueckuii IKCnepumMeHm:

Ka4eCTBEHHOE OIPEJICIICHUE COACPIKAaHUs KUCIOpOJa B BO3JyXe, MOMydYeHHE, COOMpaHHe,
pacro3HaBaHMe M HM3YyY€HHE CBOMCTB KHCIOpOJa, HAOMIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MPEKpalleHUs TOpeHus (moxkapa), 0O3HAaKOMIIEHUE C
o0pa3llaMd OKCHJIOB M OIKMCAHUWE HMX CBOWCTB, MOJy4YeHHE, COOMpaHWE, paclO3HaBaHUE H
U3ydeHHe CBOWCTB BOAOpoaa (ropeHue), B3ammojeiictBue Bojopona ¢ okcuaom wmeau (1)
(BO3MOXHO HCTIOJIb30BAaHUE BUICEOMATEPHAIIOB), HAOIIOCHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 momnb, uccnenoBaHre 0COOEHHOCTEW PACTBOPEHHS BEIIECTB C Pa3jMYHON pacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHICTBHE BOJBl C MeETaIaMH (HATpUEM M KayiblueM) (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATEPHAJIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPraHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IEHUE W3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEI0Yel, U3ydyeHue
B3aumozeiictBus okcuga meau (ll) ¢ pacTBopom cepHOM KHMCIOTHI, KHMCIOT C METAJUIAMU,
peakuui HEUTpanu3aluy, IO0JIYy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BakHelmue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoaguyecknii 3axkoH u Ilepuoanueckass cucremMa xumudeckux sjinementos JI. M.
MenpneseeBa. CTpoenne aToM0B. XUMHYeCKas CBsI3b. OKHCIMTE]IbHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[lepBble TOMBITKA KJIACCU(PUKALUN XUMHUECKUX »dyieMeHToB. [loHsTHe o rpynmax
CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE U HIETOYHO3EMENbHBIE METAIUIBI, TaJOTEHbl, UHEPTHBIE I'a3bl).
DJeMEeHTHI, KOTOpBIe 00pa3yloT aM(OTEpHBIE OKCUIBI  THAPOKCUIBI.

Ilepuoanueckuii 3akoH. llepumogmyeckas cucrema XuUMHUYecKHX »diemeHtoB [[. .
MenneneeBa. KoporkomepuoaHass W JyMHHONEpUOaHas ¢opmbl [leproanyueckoid CHCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. OmekTponsl. CTpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIeMEHTOB [leproandeckoit CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKa XMMHYECKOIO DJIEMEHTAa II0 €ro IIOJOKEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUs paguyca aTOMOB XMMHUYECKUX JJIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOJAM.



3nauenue [leprnonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKU U npakTuku. Jl. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanenrnas (nonsipHast u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATETBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenp  okucineHus. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHMsI. OKHCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMeHm:

U3y4eHHE O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpamMu KHUCIOT W ILIEJI0YEH, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIMii (TOpeHHE, peakuu pa3iokKeHUs, COeTUHEHHS).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpenMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYILECTBIIAETCS
yepe3 MHCIONb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX TMOHSATHH, TaKk U TOHATH,
SIBJISIFOILMXCS] CUCTEMHBIMHM ISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIMKJIA.

OOue ecTeCTBEHHO--HAy4YHbIE TOHATHS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KIacCU(pUKalusd,  MEePUOJUYHOCTh,  HAONIOIEHUE,  HAKCIEPHUMEHT,
MOJIEJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIWJA, W30TOIbI,
pPaZnOaKTUBHOCTb, MOJIEKYJA, SJICKTPUYECKHH 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadust: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
MCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYeCKasi peaKust

Ilepuonuueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajaus, KIbLHUS W HX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMEHTOB B [leprondeckoil CuCTeEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BewniecTBa: BHMJbl XMMHUYECKOW CBA3M. THIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THNA KPHUCTAUIMYECKOM PEMIETKM U BUJA XUMUYECKOU
CBS3U.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BeHIeCTB. XHMMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KJacCaM HEOPraHMYECKUX COEIMHEHUM, NeHEeTHYeCcKas
CBSA3b HEOPraHWYECKHUX BELIECTB.

Knaccudukanus XuMU4YeCKHX peaklui Mo pa3InYHbIM MpHU3HAKaM (IO YHUCIY U COCTaBy
YYacCTBYIOUIMX B PEaKIUH BELIECTB, MO TEMJIOBOMY 3(QeKTy, M0 HM3MEHEHHUIO CTereHeH
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- H
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie O CKOpPOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonstue o
karanuse. Ilonsatne o XxXumuueckoM paBHOBecHH. DakTOpbl, BIMSIOIIME HAa CKOPOCTh
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, 3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBl€eHHE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
PeaKIyii ¢ UCTIOJIb30BAaHHEM METO/A AIIEKTPOHHOT0 OaaHca.

Teopust IEKTPOTUTAUECKON AUCCONMUALIMKU. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAllMM BELIECTB C PAa3IUYHBIMU BHAAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuil. CUIBHBIE U CIIa0bIE 3JEKTPOIUTHI.

Peakumu noHHOro oOMeHa. YCIOBUS NMPOTEKaHHUs peakiuii HOHHOTO OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
NpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakIuud Ha HOHBL
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O03HAKOMJICHHE C MOJENSIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHs),
UCCIIEOBAHME 3aBUCHMOCTH CKOPOCTHM XMMHMUYECKON pEakUuu OT BO3ICHCTBUS pa3IMUYHBIX
(akTOpOB, MCCIEIOBAHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOIECCA TUCCOIMALNN
KHUCJIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIONb30BaHUE BHJIEO MaTEpUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHWs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHuUe
ocajka, BbIJCIIEHHE Tra3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peaKiuil (TOpeHHe, peakluu Pa3jIOKEHUS, COCIUHECHHUS),
pacro3HaBaHMEe HEOPraHWYECKHX BEIIECTB C TMOMOIIbI0 Ka4eCTBEHHBIX peakUWid Ha HOHBI,
pelIeHre YKCIIepUMEHTaIbHBIX 3aa4.

HemeTtanibl 1 MX coeIUHEHUS

OOmast xapaktepucTuka TrajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIC
crenieHn okucieHus. CTpoeHne M (pU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOWMCTBA Ha MpHUMeEpe XJyopa (B3aUMOACHCTBHE C MeTaJJlaMH, HEMETaJllIaMH,
menouamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. [leicTBre X10pa U XJIOpOBOJOPOa Ha OpraHu3M 4elloBeKa. BaxxHenmue xJopuasl
U UX HaXO0XJICHHE B IPUPO/IE.

OO6mas xapakrtepuctuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (pU3MUYECKUE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOICTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYECKHue CBOMCTBA. OKCHUIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KuCIOTa, (PU3NYECKHUE M XMMHUYECKHE CBOWCTBA
(oOme Kak TMpencTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHYECKHE pEaKIHH,
Jeallde B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMydeHusi cepHoil KuciaoThl. [IpumeneHue
cepHoii kucioTbl. Coi CepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHHMH B Tpupoae. XUMHUUECKOE 3arpsA3HEHHE OKPYKAOWIEH Cpelbl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLIECHUS.

OO6mas xapaktepuctuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHMs. A30T, paclpocTpaHeHHEe B Mpupone, QU3NYECKHEe Hu
XUMHUYecKHe cBoicTBa. KpyroBopotT a3ora B npupoje. AMMHUAK, ero (u3ndeckue U XUMHYECKUEe
CBOICTBa, Moy4YeHue u nmpuMeHeHue. Comu aMMOHUS, X (PU3HYECKHe U XUMUYECKIE CBOMCTBA,
npuMmeHeHrne. KadecTBeHHas peakuusi Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ IMOJIy4YeHHE,
bu3nveckue W XHMMHYECKHE CBOMCTBa (OOmMe Kak TPEICTAaBUTENS Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATBHBIX



ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOUYBBI M BOAoEMOB). Docdop, ammoTpornHbie MOIUPUKAIIH
doctopa, puznyeckue u xummuueckue cporicta. Oxcua ¢ocdopa (V) u gochopHas kKucioTa,
bu3nYecKue W XUMHUYECKHE CBOMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MUHEpaIbHBIX YIOOpECHHH.

OObmas xapakrepuctuka 31eMeHTOB |VA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKUCIICHUS. YTJEPOJ, alIOTPOIHBIE MOAU(DHUKAIINY, PACTIPOCTPAHCHHE B
npupoje, Gu3ndecKkue 1 XuMUIecKrue cBorcTBa. Ancopouus. KpyroBopor yriepoaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, JEWCTBHUE HA KMBBIE OPTaHU3MBI,
MOJyYCHUE U TIPUMEHEHHE. DKOJIOTUYECKHE MPOOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIH 3¢ddekr. YrompHas kuciora u eé
coiu, UX (U3MYEeCKHMe M XHUMHUYECKHE CBOMCTBa, MONydeHHEe U npuMmeHeHHe. KauecTBeHHas
peakmusi Ha  KapOoHaT-woHBL.  Mcmonp3oBaHwe  KapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX YTiepoia
(MeraH, »TaH, OSTWJEH, alETWIEH, STaHOJ, IJHUIEPUH, YKCycHas kuciota). [Ipupoansie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Tra3, HedTh), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX poJIb B OBITY M IPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeNOBEeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHUI.

Kpemunii, ero ¢usmveckne M XUMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBneHuss o0 okcune kpemuaus (V) u
KpEeMHUEBOM kuciioTe. CUITMKATHI, UX WCIIOIH30BAHKE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeiimme
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKCnepumMeHm:

U3ydeHHe 00pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEACHUE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUIN (BO3MOXKHO
UCIIONIb30BaHNE BHUACOMATEPUATIOB), O3HAKOMIIEHHWE C OO0pas3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyriauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, M3YUCHUE XUMHUUYECKUX CBOWMCTB pa30aBICHHOW CEpPHOU
KHUCTIOTHI, TIPOBEJCHUE KA4YeCTBEHHOHN peakiuu Ha Ccyib(paT-HOH W HaONIOJeHUE TMpH3HAKa e
POTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKHMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHM
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX B (GOCPOPHBIX yI0OpEHNUIH,
MoJlyueHue, coOupaHue, pacro3HaBaHME M H3YYEHHE CBOICTB aMMHaka, TIpPOBEICHUE
KAueCTBCHHBIX peaknuid Ha HWOH aMMOHUA U ¢ocar-uOH U U3YYCHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJECOMATEPHATIOB), U3yYEHUE MOJIENed KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIICGHHE C TPOIECCOM aACOpOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMydeHUE, cOOUpaHue, pacro3HaBaHUe
U U3yYEHHUE CBOWCTB YTIIEKHCIIOTO rasza, MPOBEJICHHE KAaYeCTBEHHBIX pEakiuil Ha KapOOHAT U
CIWJIMKAT-UOHbl U W3y4YEHHE TPU3HAKOB HX TMPOTEKaHHs, O3HAKOMIICHHE C TNpPOAYKLHEH
CHJIMKAaTHOW MPOMBIIIJICHHOCTH, PELIeHHE SKCIEepUMEHTANbHBIX 33Ja4y Mo Teme «Baxueilmue
HEMETAIUIBl U MX COCTUHEHUS.



MeTajiibl M UX COEIHMHEHUS

OO0masi xapakTepUCTUKA XHUMHYECKHX OJJIIEMEHTOB — METa/LIOB HAa OCHOBAaHUU WX
nosioxenus B [lepuonnueckon cucreme xumudeckux snemeHTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTalinueckas CBSI3b M METANIMYECKas KpUCTaJUTMYecKast
peléTKa. DJNEKTPOXUMUYECKUN ps HaNpsbKeHW MeTtauioB. Dusznueckne M XUMHUYECKHE
cBoiicTBa MeTaiioB. OOmue crocoObl MoMydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX 0T KOppo3uu. CriaBsl (CTajib, YyTr'yH, JIOPATIOMUHHUNA, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IPOMBIIIICHHOCTH.

[llenounbie MeTauibl: TTookeHue B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoje. PU3NUECKUEe U XUMHUYECKUE
CBOMCTBa (Ha mpumepe HaTpust U Kayust). OKCUIbI U THAPOKCUJIBI HATpUS U Kanus. [Ipumenenue
IIEJIOYHBIX METAIIOB B UX COCTUHCHHI.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W KajdblUi: mosniokeHwe B Ilepuoanueckoit
cucremMe xuMuueckux aemeHToB [[. M. MeHneneeBa, CTpoe€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUEe U XMMUYECKHE CBOWCTBA MarHus M Kajblus. BaxkHelme coenruHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJHN). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B Ilepuogmueckoil cucrteme Xumuuyeckux snemeHToB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumomnueckoit cucrteMe xumuueckux osiementoB JI. M.
MeHnneneeBa, CTpOEHUE aTOMa, HaxOXKAEHUE B Mpupojae. PuU3ndecKkue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunsl u conmu skene3a (II) u xenesa (ll), ux cocra, cmoiicTBa u
MOJIy4eHHE.

Xumuueckuil IxKcnepumenm:

O03HAaKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, WX (PU3WUYECKHMMH CBONCTBAMHU,
U3YYCHHUE PE3YNIbTaTOB KOPPO3WU METAIOB (BO3MOXKHO HWCIIOIH30BaHHE BHUIEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOU (BO3MOYKHO HCIIOJIB30BaHHE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB >KECTKOW BOJBI, IMpOIlECCAa TOPEHHS >Kele3a B
KHCIIOposie  (BO3MOXXHO  HWCITOJIb30BAaHHWE  BUJIEOMATEPHANIOB), TMPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, KalblUs, aJIIOMUHUS, LIMHKA, xene3a (I1) u xenesa
(1), meau (1), HaOMIOIEHHE U OMKMCAHUE MPOLIECCOB OKPAIIMBAHUS MIAMEHU MOHAMH HATpPUS,
KaJIisg ¥ KaJbIs (BO3MOXKHO HCIIOJIB30BaHHUE BUICOMATEPUATIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOWCTB T'HJIPOKCHA AIFOMUHUS M TUAPOKCH]IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 110
TeMe «BakHeHnIne MeTaJlTbl U UX COSTUHEHU.

XuMus M OKpyxKamouas cpeia

BemecTBa n Matepuansl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BCIIECTB M XHWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpH XUMHYECKHUX OXKOTax M
OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOMICH Cpe/bl (TpeeNibHas JOMyCTUMasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUX TPOOIIEM.

Xumuueckuil Ixkcnepumenm:

u3ydeHue o0pa3iioB MaTepUaIoB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYCHUU XMMHUHM B 9 Kilacce OCYILECTBISETCS
4yepe3 HCIOJb30BAaHWE KakK OOIIMX EeCTECTBEHHO-HAYYHBIX TMIOHATHWA, TaK U TIOHSTHH,
SIBJISIFOLLUXCSL CHCTEMHBIMU JJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.



OOme ecTecTBEHHO-HAYYHbBIC IOHITHSA: HAYYHBIH (aKT, THUIIOTE3a, 3aKOH, TEOPHS,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HaOMIONEHHE,  SKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHUE, MOJICIIb, SIBICHUE, TAPHUKOBBINA 3PQPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

®wuszmuka: Martepus, aroM, OSJEKTPOH, TPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIIbI,
paZIMOaKTHBHOCTh, MOJIEKYJIa, JJIGKTPHUECKUH 3apsiji, TPOBOJHUKH, IMOIYIPOBOJHUKH,
JUBJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOE COCTOSIHHWE BEIIECTBA, TIas,
pacTBOp, pacTBOPUMOCTb, KPUCTAJUIMUECKasi pelETKa, CIUIaBbl, (PU3UYECKHUE BEIHYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTe3, nprxanue, Omocdepa, SKOCHCTEMa, MHHEPATbHBIE YIO0OpEHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMble, TOTLTUBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJabTaThl OCBOEHHS MPOTpaMMbl OCHOBHOTO o0OmHIeEro oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMU  POCCHMCKMMH  COLMOKYJIBTYPHBIMH M  JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMH U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT IIPOLIECCAaM CAMOIO3HAHUS, CAMOPA3BUTHUS U COL[UAIN3AIIMH 00Y4aIOIINXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M pacUIMpeHHe ONbITa JESITEeIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOILLIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIE/IMI0, TIOHMMaHMs 3HAYCHHS XHUMHYECKOW HAyKH B KM3HH COBPEMEHHOTO OOILNECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMalMell O MEePeqOBbIX TOCTHXKEHUSAX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XHWMUH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpOHCTBE
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUS] O COLMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEIOBATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JESATEIbHOCTH MPU BHIMOJIHEHUH YUeOHBIX, TO3HABATEIbHBIX 33/1ad,
BBIMOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOINM B MpoLecce 3TON y4yeOHOH AesTeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKHU CBOMX TOBApUIIEH C TO3UIMH HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS OCIEACTBUMN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHHSL:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIIOIIME OCHOBY ISt
NOHUMAaHMUs  CYIIHOCTH HAayyHOW KapTUHBl MHpA, TMPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aUMOCBA3SX UYEJIOBEKAa C MPHUPOJHON CPeloid, O poiH
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEI;

MO3HABATE/IbHBIE MOTHUBBI, HAIPaBJICHHbIE Ha IOJYYEHHE HOBBIX 3HAHUW MO XUMUH,
HEOOXoauMBbIE Uil OOBSCHEHHs HaOJIOJaeMbIX IPOLECCOB U SBJICHUH, IO3HABATEIILHOM,
UH(POPMALIMOHHON M YNTATEIbCKON KYJIBTYphI, B TOM YHCIJIE HAaBBIKOB CAMOCTOSITEIILHON PaOOTHI
C y4eOHBIMU TEKCTaMH, CIPABOYHOMN JUTEPaTypOM, NOCTYIMHBIMU TEXHUYECKUMHU CpEICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOyYCHHMIO M TO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MMPOCKTHONW M MCCIENOBATEIbCKONW AEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) hopMupoOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHME IICHHOCTH >KHU3HH, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 >KW3HU, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS aJIKOToJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS



nmpaBujl 0€30MaCHOCTH TPH OOpPAIICHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pEaIbHOU
KU3HU;

5) Tpy10BOT0 BOCTIUTAHUSI:

MHTEpPEC K MPAKTUUYECKOMY H3YyUEHHUIO Mpodeccuii U TpyAa pa3InyHOro poja, yBaXeHHe K
TpyAy U pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
NPEIMETHBIX 3HAHMW 10 XUMHUH, OCO3HAHHBIM BBIOOP WHIWUBUIAYaTbHOW TPACKTOPUHU
MPOJOHKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAIBHONW NESATCIbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATLCS B MPO(decCHoHaNbHOM cpee;

6) 9K0JIOrMYeCKOro BOCIUTAHUA:

IKOJIOTMUYECKHU TIEJIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyIECTBOBaHMS, MOHMMAaHUE IIEHHOCTH 3JI0pPOBOr0 M 0Oe30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHXHYECKOMY 310pPOBBIO,
OCO3HaHUE IIEHHOCTH COOIOCHUS TPaBUI 0€30MAaCHOTO MOBEJCHHS MIPH paboTe ¢ BEMIECTBAMU,
a TaKKe B CUTYAIUAX, YIPOXKAIOIINUX 37JOPOBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IMOJIydaeMble MPH H3YUYEHUU XUMHUH, JJIS pelICHUS
3a/1a4, CBSA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPEOH, sl TIOBBIICHHS YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, OCO3HAHUS TJIO0ATFHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTed WX pemieHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLIMAJIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmerampeIMETHBIX pPe3yabTaTOB BBLICISAIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33PEHUS OOILICHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUHoTe3a, (akrt, cucrema,
MPOLIECC, KCIIEPUMEHT U APYToe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUHM U3 ATHX MPEeAMETOB (POPMUPOBATH NMPEACTABIECHUE O
[EJIOCTHOW HAyYHOW KapTUHE MHpA, U YHHBEpCaJIbHbIC yueOHbBIC NEHCTBUs (TIO3HABATENbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble o0ecnedynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eiiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHHsI HCIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHHIA:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEIATH WX XapaKTepHble IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTHUSIMMU), UCTIOIH30BaTh MOHATUS ISl OOBSICHEHUS
OTIIENbHBIX (DAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKAUN
XUMHUYECKHUX BEIIECTB M XMMHUYECKUX PEaKIUi, YCTAaHABIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCyXAeHUS (MHAYKTUBHbBIC, 1ETyKTUBHBIEC,
10 aHAJIOTHH), JeNIaTh BBIBOJBI U 3aKIIIOUCHUS;

YMEHHE MPUMEHITHh B MPOIECCe MO3HAHUS MOHATHUS (MPEAMETHBIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHUHU, NIPeoOpa30OBBIBATH MIUPOKO
IPUMEHSIEMbIE B XMMHH MOJIEIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMuueckass (GopMylna M ypaBHEHHE XHUMHUYECKOW peakluuu — TpU pelieHud ydeOHo-
MO3HABATENBHBIX 3a/a4, C Y4YETOM OTHX MOJETBHBIX MPEJICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHYECKHX BEIIESCTB U
XUMHYECKHX PEaKIMi, BBISABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEACTBEHHbBIE CBSI3U U
MPOTUBOPEUMS B U3y4aeMbIX IIpOLEccaxX U SBJICHUSIX.

ba3zoBble ucciienoBare/bCKue 1eCTBUSA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCcTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3alMM U MPOBEICHHUIO YYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IpOoIecca, CaMOCTOATEIbHO MMPOTHO3UPOBAThH €TI0
pe3yabTar, (HopMyIUpoBaTh OOOOIIECHHS M BBIBOJBI IO PE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3TUYHBIX BUIOB
¥ QOpM MPEACTABICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJIIpHAst TUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MOcoOMs, pecypchl VHTepHeTa), KpUTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO  HEJOCTOBEPHYIO MH(OpMaLINIO;

YMEHHE MPUMEHSATh Pa3IU4YHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe MHPOpMAIK 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX ISl BBIITOJHEHHS YU€OHBIX U TIO3HABATENILHBIX 3a/1a4
OTIpeNIeNIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JaCTH HCMOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJlaJIeHUE KYJIbTYypOil aKTUBHOI'O HCIOJIb30BaHUS PA3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeACcTaBlICHUS
uH(pOpMAILlMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4yll HECJIOKHBIMH CXEMaMH, JUarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOMHALUAMU;

YMEHHME HCMOJb30BaTh M aHAJIM3UPOBATh B MpoOlEcce y4eOHOW U HCCIeA0BaTEIbCKOM
JEeSATENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOT0 X03sIiiCTBa U TpaHCIoOpTa
Ha COCTOSIHUE OKPYKAIOILIEH IPUPOJHON CPELBI.

KoMMyHUKaTHBHBbIE YHHMBepcaabHble y4eOHbIe qelicTBHA:

YMEHHUs 3aJaBaTh BOMPOCHl (B XoJe Auaiora W (WJIW) JIUCKYCCHU) TIO CYIIECTBY
oOcyxxnaemMoil Tembl, (OPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIIATH OJyYSHHbIE Pe3yIbTaThl T03HABATEIBHOMN ESTEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pe3yJbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMbITa, JTAOOPATOPHOW pPabOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MMPOEKTa);

YMEHUSl Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEIbHOW U
HCCJIEIOBATEIbCKON NEeATEIbHOCTH MpPU PEUICHUH BO3HHUKAIOMIMX NpoOjieM Ha OCHOBE yuéTa
0O0IIMX WHTEPECOB M COIJIACOBAHMS IMO3UIUN (0OCYXKIeHHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIMSL COBMECTHBIX ACHCTBMI, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble YHHBepPcaJIbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOATEIbHO ONPENENSITh LeNU AesTebHOCTH, JIaHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTh, BBIOMpAThH
HanOonee HS(QeKkTuBHBIE CIOCOOBI pelIeHHs Y4eOHBIX M IO03HABaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alIrOpuTM IEHCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4YETOM TMOJNY4YeHHMs] HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTax —
BELIECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBUE MOJIyYEHHOI'O pe3yjibTaTa 3asBICHHON LENH,
YMEHHUE UCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITpe/yiaraéMble B yCIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO OO0S3aTE€IBHOTO COACpMKaHMUS,
YCTAHOBJICHHOTO JaHHOM (exepanpHON pabouell mporpamMMoM, BBIICISIOT: OCBOCHHBIC



o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBMIA, crenuduueckue s
HpeI[MeTHOI\/'I O6J'IaCTI/I «XI/IMI/ISI», BUbBI ACATCIBHOCTHU IIO HOJ'Iy‘IeHI/IIO HOBOIo 3HaHHA, €TI0
UHTEpIpEeTaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaLUsX.

K koniy oOydeHus B 8 Kjacce MpeaMETHBIC pe3y/bTaThl HA 0OA30BOM YPOBHE JIOJIXKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

PacKpbIBaTh CMBIC OCHOBHBIX XMMHMYECKUX IMOHSITHI: aTOM, MOJEKYyJa, XUMUYECKHUIl
DJIIEMEHT, NPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMECh (OAHOpPOAHAs U
HEOJTHOPO/IHASI), BAJICHTHOCTh, OTHOCUTENbHAs aTOMHas W MOJCKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJs XUMHYECKOIo
9JIEeMEHTa B COEQUHEHUH, MOJSPHBI OO0BEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peaKIus, KIacCUPUKAIIHS
peaKuuii: peakiud COSAMHECHUS, PEAaKIIUN PA3IIOKEHUs, PEAKIIUU 3aMEeIIEHUS, PEaKITII
0oOMeHa, 3K30- U YHJIOTEPMHUYECCKHE PEAKINH, TEIIIOBOM 3P (HEKT peakiuu, sapo aToma,
JJIEKTPOHHBIA CJION aToMa, aroMHas opOuTadb, paAuyC aTroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl W HETOJIIpHAs KOBAJICHTHAsI CBSI3b, MOHHAS CBsI3b, MOH, KAaTHOH, AaHUOH,
pacTBop, MaccoBasi 10JIs BellecTBa (IPOLIEHTHAs! KOHIIEHTPAIHs) B paCTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TOHATUH M MPUMEHSTH 3TU
MIOHSITHSI TIPU ONTMCAHUH BEIIECTB U MX MPEBPAICHHIA;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJIsi COCTaBJICHHS (OpPMYyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTIpeNieNATh BAJCHTHOCTb aTOMOB 3JEMEHTOB B OMHApHBIX COCAMHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMCHTOB B OWHApHBIX COCJAMHCHUSAX, MPUHAIICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHH 1o ¢opmynaM, BHA XUMHYECKOH CBSI3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMaHHUE TMEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nonoxenus B Ilepuonnmyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUs, 3aKOHA ABOTaJipo;

OMKCHIBATh W XapakTepu3oBaTh TabmuuyHyto ¢opmy Ilepuogudeckoid CUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas moArpynmna (A-Tpynma)» u
«mmobounass moarpynma (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHUTH
0003HaueHHsI, KOTOphle UMetoTcss B Tabmune «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COcTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeeseHre ux Mo 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIleCTBA, XMMHUECKHE
peakuuu (MO YUCIY U COCTaBY Y4YaCTBYIOIIMX B PEaKLUWU BEIIECTB, MO TEMJIOBOMY
spdexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIACCOB, TIOJATBEpXKJas  ONHWCAaHWE TPUMEpPaMH  MOJICKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

IPOTHO3UPOBATh CBOIMCTBA BEHIECTB B 3aBUCHMOCTH OT MX KauyeCTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3IUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeTUHEHHS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKOH peaKiny;



MPUMEHSATh OCHOBHBIE OMNEPALMU MBICIUTEIBLHON ACATEIHHOCTH — aHAM3 U CUHTE3,
cpaBHEHHUE, 0000IICHUE, CUCTEMAaTU3AINI0, KIAacCU(DUKAIINIO, BBISBICHUE MPUYUHHO-
-CJIEZICTBEHHBIX CBA3€H — I U3YYEHUsI CBOWCTB BEIIECTB U XUMHUUYECKUX PEAKLUU,
€CTECTBCHHO-HAyYHBbIE  METOJbI  TO3HAHUS  —  HAOMIOJAeHWe,  M3MEpEHHe,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (pPeasbHbIN U MBICIICHHBIH );

CleIoBaTh IMpaBWJIaM TIOJB30BAaHUS XHUMHUYECKOW TIOCYIOH H  J1abopaTOpPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpallleHusi C BEUIeCTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMHU MO BBIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U cOoOMpaHUIO ra3o00pa3HBIX BeUIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE IKCIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB IIEIOUEH U
KHCJIOT C TIOMOITLI0 HHAUKATOPOB (JIakmMyc, peHondTanernt, METUIOpaHK U IPYTHe).

K koHiy obydenust B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOLTUXCS YMEHHIA:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSTHIA: XMMHUYECKUW SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTD,
3IEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKas peakius, XUMHUYecKas
CBS3b, TEIUIOBOHN (PEeKT peakiuu, MoJab, MOJSPHBIA 00BEM, pacTBOP, AJIEKTPOJIHUTHI,
HEDJICKTPOIUTHI, JJIEKTPOTUTHYECKAs JTUCCOLMAIUS, pEeaKlIUd HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIC PEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKHUCIUTEIb,  BOCCTAaHOBUTEID,
OKHUCJICHHE M BOCCTaHOBJICHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKas CBS3b
(koBaJleHTHasi, WOHHAs, METAJUTMYEcKas), KPUCTAIMYECKas pemérka, KOoppo3us
METAIIJIOB, CIUIABBI, CKOPOCTh XHUMHYECKOW pEakiuu, MpeaeabHO JO0ImycTUMast
koH1eHnTpauus [1JIK BemecTna;

WLUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TOHATUH M MPUMEHSTH 3TU
MOHSTHS IPH OMMCAHUU BEILIECTB U UX MPEBPAICHHI;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJIsi COCTaBJICHHS (OpPMYyNT BEIIECTB U
yYpaBHEHUN XUMHUUYECKUX PEAKIUN;

ONpeeNiaTh BaJeHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEHIECTB K ONPEACTIEHHOMY
KJIACCy COENMHEHUH Mo (GopMmynaMm, BHUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJIJINYeCKasi) B HEOPTaHWYECKUX COSAMHCHHSX, 3apsj HOHA IO XHUMHUYECKOM
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMmbich Ilepuoguueckoro 3akona J[. 1. MenaeneeBa u J€eMOHCTPUPOBATH
€ro NMOHMMaHHE: ONHUCHIBATh M XapakTepu3oBaTh Tabianunyio (opmy [lepuonnyeckoii
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3linyaTh TOHATUS «TJaBHas mnoiarpynmna (A-
rpynna)» u «mnobouyHas mnoxarpymnmna (b-rpynma)», manbie W OonblIne TMEPHOMBI,
COOTHOCUTh O0O3HAuU€HUs, KOTOphIE MMEIOTCSI B MEPUOJUYECKON Tabnuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o01ee YUCiIo IEKTPOHOB U pacIipeielieHUe UX 10 IEKTPOHHBIM CII0SM),
OOBSICHATH O0OIIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB JJIEMEHTOB M HX
COEMHEHUH B MpeJienax MalbIX MEepUOJIOB U TJIABHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;



KJIACCU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTAaHUYECKHE BEIEeCTBA, XUMHUCCKUE
peakuuu (MO YUCIY U COCTaBY Y4YaCTBYIOHIMX B PEaKUWU BEIIECTB, MO TEMJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) O0OmMEe M crernuduueckue XUMUYECKHE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/IAsl ONMKMCAHUE MPUMEPAMHU MOJIEKYIISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUYECKON TUCCOLMALMU KUCIIOT, IIEI0YEH U COJIEH,
NIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKUUil MOHHOrO OOMEHA, YpaBHEHUS pEaKIuii,
MOATBEPKIAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY BELIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa STHX PeaKLuii;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHMS, BO3MOMXKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B pa3IMUHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJTI0 XMMHUYECKOT0 JIeMEHTa 1o (popMyiie COeTUHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKILIUH;

coOnrofaTh mMpaBujia TMOJH30BAHUS XHMHUYECKOM TOCYyIO U J1abopaTOpPHBIM
o0opy/noBaHUEM, a TakKe IMpaBuia oOpallleHuss C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMHU MO BBIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
¥ coOMpaHuIo Ira3000pa3HbIX BEHIECTB (aMMHUAaKa M YIJIEKHCIIOro Trasa);

IIPOBOJIUTh PEAKLMHU, MOATBEPKAAOIINE KAaUECTBEHHBII COCTaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJOPHI-, OpoMHI-, MOAUA-, KapOoHat-, ocdar-,
CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI aAMMOHHS ¥ HOHBI H3YYEHHBIX
METaJIOB, IPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPIaHMYECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIEC OMNEPALMH MBICIUTEILHON AEATENIHHOCTH — aHAW3 U CUHTE3,
CpaBHEHME, 0000IleHne, CHCTEeMAaTHU3allhio, BBIABICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBA3€M — JUISI M3YYECHHS CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIM, €CTECTBEHHO-
Hay4YHble METOAbl T[O3HAaHWs — HaOJIOJEHWE, U3MEpEeHUe, MOJCIUPOBAHHE,
HKCIIEPUMEHT (peaslbHbI 1 MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTuyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
Xumusi — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' IPAKTUYECKOMN JNeSTEIbHOCTH https://m.edso00.ru/7f41837c

YeJIoBeKa

12 BerectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK

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

HWroro no pazneny 20

Pa3znen 2. BaxkHeiilnue npeacTaBuTeId HEOPraHU4eCKUX BellecTB
51 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK

' 00 oKcHaax https://m.edso00.ru/7f41837¢c
59 Bonopoa.llonsitue o kucnorax 8 1 bu6mmoreka [IOK

' U COISAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK

' HEOPraHUYECKUX COEAUHEHHIM https://m.edsoo.ru/7f41837c

Hroro no pazueny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumunueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu



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

[lepronnueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
Mengene-eBa. CTpoeHue aTroma
XumMu4decKkas CBI3b.

3.2 OKHUCIUTEIBHO- 8 bubmorexa [IOK

https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢c
PesepBHoe Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLMALIUS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasgeny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
51 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynnesl. ["anorensr https://m.edso00.ru/7f41a636
OO1mast XxapaKTepPUCTHUKA XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' YT L-ep https://m.edsoo.ru/7f41a636
COCANHCHUA
OO1mast XxapaKTepPUCTHUKA XUMHUECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTISL ’ P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 bubmorexa LIOK
' . DYIIBL PO https://m.edso00.ru/7f41a636
KPEMHHUU ¥ UX COCTUHCHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

N bu6mmoreka [IOK
3.1 Obmpae cBoHCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxue1me MeTamisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubmorexa LOK
' = p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabnbie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poiap XuMu# B 5KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 MeTO/IaX TIO3HAHUS B XUMUHU 1 bubmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «[IpaBuia
3 paboTHI B 1a00paTOPUU U IPUEMBI 1 bu6nuoreka [IOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bubmoreka [JOK
4 . 1
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5) «Pa3nenenue cmeceil (Ha mpumepe 1 bubmorexa [JOK
A . PUMED https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTIOBAPCHHOU COJIH )»
bubmunoreka LIOK
A 1
6 TOMBLH MOTICKYIIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuoteka [JOK
(CUMBOJIBI) XUMUYECKUX IJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThie U CIIOXKHBIC BEIIECTBA 1 bubmorexa [TOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 Xumudaeckas hopmyia. BareHTHOCTB https://m.edsoo.ru/ffod2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OtHocUTeNbHAs aTOMHAs Macca. bubnuoreka [JOK
OTtHocuTeNnbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMAYECKOTO bubmuoteka [JOK
3JIEMEHTA B COEIUHECHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo BemectBa. Mob. bubmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBuUs MPOTEKAHUS bu6nuoreka [IOK
15 .
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubnmoreka [JOK
XHUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruucinenus KOJINYCCTBA, MaCChl
17 BEIIECTBA [0 YPABHECHUSAM XUMUYECKUX bubmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peaxkuui
Knaccudukamnms XuMruaeckux peakiuit
18 (coemuHEHHs, pa3JIOKCHUS bubmorexa [TOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHImKIoneauct. O000IeHNEe U bubmorexa HOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonTpomnbnas padora Nel mo Teme bubmunoreka LIOK
«BellecTBa 1 XUMHYECKUE PEAKITUNY https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6nuorexa [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d448e

nmpocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

22 KHCIIOpo/1a (peakiuu OKUCIICHUS Bubmmorexa [IOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoOBI MOJTyYeHHUST KHCIIOpO/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa [IOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 ekt xuMmudeckon
peaKIu, IOHATHE O bubmunoreka LIOK
24
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
Tonnuso (He Tb, OJIb 1 M€TaH ).
25 3ar ﬂSHeéHeqlios . a, CIIOCOOBI lro bubmorexa [JOK
p AYxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «[TonydeHue u coOMpaHKe KUCIOpOaa bubmorexa IOK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopoa — snemeHT u npocroe bubmuoteka [JOK
BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJIAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[lony4yenne u coOupanue BOAOPOA,

W3YyYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MossipHblii 00bEM Ta30B. 3aKOH

bubmunoreka LIOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruucienusa o0béMa, KOJIHYECTBA

33 BEIIIECTBA rasa o ero U3BeCTHOM bubmorera [IOK

= . M https://m.edsoo.ru/ff0d55a0
KOJ'II/I‘-IGCTBy BCIICCTBA UJIIN O6’beMy
Broraucienns 00bEMOB Ta30B 110

34 ABHEHHIO PEaKIMM HAa OCHOBE 3aKOHA bubmorexa HOK
P . peak N https://m.edsoo.ru/ff0d5708
O6’b€MHBIX OTHOIIICHUHU Ira30B

35 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [{OK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonstue 00 bubmuoreka [{OK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbiieHHbie

37 M HEHACHIIIEHHBIC pacTBOPhI. MaccoBas bubmorexa I[JOK

= p PPl https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 o reme

38 «IIpuroroBiieHrEe pacCTBOPOB C bu6nuoreka [IOK
OnpeaeIEHHON MacCOBOM JT0JEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA)

39 KonTpomnbnas padora No2 mo teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KiacCUpUKALINS, bubmunoreka LIOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LHOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: cOCTaB, KJIacCU(PUKAIIHS, bubmunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITosnydyeHne U XUMHYECKUE CBOMCTBA Bu6muotexa [JOK
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATYpa,
46 CHOCOéBII) 101 )eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa OK
. i ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 ['enernueckas cBs3p MEKY KilaccaMu bu6nuoreka [IOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o0011IeHNEe U CHCTEMATH3aLKs 3HAHUH
H H https://m.edso0.ru/00ad9ch?2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChI HCOPTaHUYECKUX bubmorexa I[JOK
. P https://m.edso00.ru/00ad9ela
COCOANHCHUHN
[TepBbie MOMBITKY KIacCUPUKAITTT
51 XHMHYECKHX 3JIeMeHTOB. [loHsATHE O bubmorexa HOK
i https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bubmunoreka LIOK
52 [Tepuoanueckas cucTeMa XUMUIECKUX
https://m.edsoo.ru/00ada52¢
anemenToB /1. 1. Menaeneena
bubmunoreka LIOK
53 Ilepuonsl, rpymnisl, MOATPYIIIILI ubsmorexa 11

https://m.edsoo.ru/00ada52c¢
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmunoreka LIOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI04YeK
55 aToMOB 3JieMeHTOB [leproanueckoit bubmorexa [IOK
pHOA https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHHUIO B bubmuoteka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
pa3BUTHS HAyKH U npakTuku. /1. 1. bu6nuoreka [IOK
57 .
MenpeneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
rpaXkIaHUH
DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
58
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubmunoreka LIOK
>9 VoHHas XuuHHeckas Cassb https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nomnsipHas XMMHUYECKast Bu6muotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenosipHAs XUMUYECKast bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2
6 CreneHb okHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC bubmuoteka [JOK
peakuuu https://m.eds00.ru/00adb076
64 OKucCIUTEIN U BOCCTAHOBUTEIIH bubmorexa [JOK
https://m.edsoo.ru/00adb076
65 KontponbHas padota Ne4 o reme bubnuoreka [JOK
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«CtpoeHue aroma. XUMUYECKAsI CBS3bY

https://m.edsoo.ru/00adb486

66 PeseprubIil ypok. O60011eHIE 1 1 bu6nuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001eHue 1 1 bubnmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9ch?2
68 PezepBHblit ypok. O0o01IeHNE U 1 Bu6muotexa [JOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O0 68
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9 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnsie  IIpakruueckue
n/n Bcero U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[lepuoauueckuii 3aK0OH.

1 Ilepuoauueckas cucrema 1 bu6nuoreka [IOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX IJIEMEHTOB 1 bubmorexa [TOK

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

3 Knaccudukanus 1 HOMEHKIATypa 1 Bu6muotexa [JOK
HEOPTaHWYECKNX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XUMUYECKON CBSI3U U TUIIBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3ZeyioB Kypca 8 kiacca»

6 Knaccudukanmst XumMuaeckux 1 bubmunoreka LIOK
pEaAKIHI MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON

7 eakquu. IloHATHE O TOMOI€HHBIX U 1 bubnnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TCTCPOTCHHLIX PCAKIUAX
[TonsiTHe 0 XUMHUYECKOM PaBHOBECHH.

but6mmoreka [IOK
8 @DaKTOpHkI, BIUSIONINE HA CKOPOCTh 1

XUMHUYECKOM PCaKuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

but6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOTUTUYECKOMN
10 nccoruanuu. CuiabHbIEe U ci1a0ble bubnnorexa [IOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HouHble ypaBHEHUS pPeaKII bubnnorexa [IOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHUI B CBETE IIPEACTaABICHNI bubnnorexa [IOK
P UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 Bubmiorexa IOK
peA . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIT
bubmunoreka LIOK
14 II 7
OHATHE O THAPOJIHZE coen https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubmuoteka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTruueckas pabora Ne 1.
16 «Pertrenie DKCIIEPUMEHTAILHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3amau»
Kontponbnas padota No2 o teme
17 «IIIEKTPOJIMTUYECKAS TUCCOLIMALINA bubnnorexa [IOK
p A HHATH. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTUKA TAJIOTEHOB.
18 anl\lxllnqecxl:/le CBEﬁCTBa Ha IIpUMepe bubnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CosnsiHast KUCIIOTa, Bu6muotexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XAMHYECKHUE CBOMCTBA, IOJyYEHUE,
MIPUMEHEHHUE

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «IlomyueHne coIIHON KUCIOTHI,
v . . https://m.edsoo.ru/00ade348
U3y4eHHE e€ CBOWCTBY
Boruncnenus o ypaBHeHUSIM
21 XUMHUUYECKUX PEAKILINN, €CIIH OIUH 13 bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO61as XxapakTepUCTHKA 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(UKALIUU CEPHI.
93 Haxoxnenue cepsl U €€ coenMHEHN Bu6muotexa [JOK
B MpUpOJe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUE, bu6nuoreka [IOK
dbusznyecKrue 1 XUMUIECKIE CBOMNCTBA https://m.edso0.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3NYeCKre U XUMUYECKUE CBOMCTBRA bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
IMPUMCHCHUC
XUMHYECKUE peakllni, JekKallue B
OCHOBE IIPOMBIIIIIIEHHOTO CII0co0a
MOJTYyYEHUSI CEPHOM KUCIIOTHI. bu6nuoreka [IOK
26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOILEeH Cpelibl COETUHEHUSIMU
cephl
97 Brrunciienue MaccoBoil 40JIM BBIXO/1a bubmoreka [JOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuCTHKA dJIEMEHTOB bubnmoreka [JOK
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VA-rpynmnsl. A30T, paclipocTpaHEHHE
B IIpupo/ie, GU3nvecKue u
XUMUYECKHE CBOKCTBA

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

AmMHaK, ero Gu3nvecKue u

bubmunoreka LIOK

29 XHMUYCCKHE CBOMCTBA, IOIyUCHUE U
ye https://m.edso0.ru/00adf004
MMPUMCHCHUC
[TpakTrueckas padota Ne 3 o Teme
30 «IlonyueHne aMmmuaka, H3y4eHUE €ro bubmorexa I[JOK
. v » 15X https://m.edso00.ru/00adf180
CBOKCTBY»

31 A3oTHas KucioTa, e€ Gu3ndecKue u bubmunoreka LIOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuil. XUMHUYECKOE bubmorexa OK
yAO0P ’ . https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH CPeIbI
COCIMHEHHUSIMHU a30Ta
®ocdop. Oxcun bhochopa (V) u

33 (1)00(%)0 pHaﬂ KI/ICJ'I((i))Ta q)(l)plzsn(qezzxne u bubmorexa [JOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MTOTYICHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3HEHUE TPUPOTHON CpPEb https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHHUE B

35 npu I()) e EHBI/II:IGCKI:/IG U XUMHYECKUE bubmmorera LOK

p P AC https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcuapl yriaepojaa, ux pu3ndeckue u bu6nuoreka [IOK

XUMHYECKUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsi3aHHBIE ¢ OKcHI0M yrieposa (1V)

37 VYronpHas KUCIIOTa U €€ COTH bubmorexa OK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"TTosrydeHune yrieKucioro rasa. Bu6muotexa [JOK

38
KauectBenHnast peaxiiyst Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAX KaK O bubmorexa [IOK
P . https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIiiepoaa
40 Kpemuuii u ero coetuHeHus bubmorexa [IOK
P A https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue

a1 AKCIIEpUMEHTAIBHBIX 3334 110 TEME bu6nuoreka [IOK
«BaxHeie HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHHUS»

Kontponbnas padota Ne3 no teme
42 «Baxneinme HeMeTauIbl U UX bubmorexa [TOK
https://m.edsoo.ru/00ae0e18
COCTUHEHHUS»
OO0mmas XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJIIOB.

43 Merannudeckas CBsI3b U bubmuoteka [JOK
MeTa/UIMYecKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. but6mmoreka [IOK

44 DIEKTPOXUMUYCCKUN PSIT

HaIPsHKEHUN METalIoB

https://m.edsoo.ru/00ae1156
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O061u1me crnocoObl MoTy4eHUs
MmeTtaiuioB. CruiaBel. Beruucienus mo

45 aBHEHUSIM XHUMHYECKUX PEAKIIAI bubnnorexa [IOK
yp PCAKIHIH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
PUMECH
46 [ToHsATHE O KOPPO3UH METAIIIOB bubnnorexa [IOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [enourpie MeTanb! https://m.edsoo.ru/00ael4b?2
48 OKcCHUIbI M TUAPOKCUIBI HATPUS U bubmunoreka LIOK
KaJTns https://m.edsoo.ru/00ael4b?2
49 [llenouHo3eMenbHBIC METAIIBI — bubmoreka [JOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael15e8
50 Baxueiime coefUHEHUS KAJIbIUSA Bubmiorexa IOK
a H https://m.edsoo.ru/00ael15e8
51 O000I1IIeHNE U CUCTEMATU3ALUS
3HAHUU
JKEcTkoCTh BOABI U CITOCOOKI €& bubmuoteka [JOK
52
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTEL BOIBI 1 METOMEI €€ bubnnorexa [IOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHCHHS
. bubmoreka [JOK
>4 ATOMHHHIE https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK
55
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmoreka [IOK

https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

OKCI/II[BI, TUAPOKCUIBI U COJIA KCIIC3a

bubmunoreka LIOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CHCTeMAaTHU3 AN
3HAHUU
[Tpaktuueckas padota Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6nuoreka [IOK
59 .
«BaxHenmme MeTaJlJTbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUSIM
XUMHUYECKHUX PEAKIIHii, eCIM OJNH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6nuoreka [IOK
COZIEPXKUT pUMecH. Beruncnenns https://m.edso0.ru/00ae1750
MacCOBOM J0JIM BbIXOJA MPOIAYKTa
peaxkuuu
61 O00011eHNE U CUCTEMATU3ALMS
3HaHUU
KonTtponbHas padota Ne4 o teme
62 «Baxxuenme MeTauIbl 1 UX
COETUHEHUS
BemectBa u matepuansl B bu6nuoreka [IOK
63 .
MOBCEIHEBHOW KU3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKPYKaIOIel Cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pemennun bubnmoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001eHuE 1 bu6nuorexa [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PeseprubIil ypok. O6001IeHNE U bubnuoreka [JOK
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CUCTeEMaTHU3anus 3HaHUN

https://m.edsoo.ru/00adb33c
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PeseprubIil ypok. O6001IeHNE 1
crucTemMaTu3alurs 3HaHUI

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

* Xumus, 8 knacc/ 'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKITMOHEPHOE OOIIECTBO
«M3marenscTBO «lIpocBemenne»

» Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3natenscTBO «IIpocBerienne»

["a6puensu O.C. Pabouas terpans mo xumun 8,9 kinaccsl. Jpoda 2019

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

1. 'abpuensu O. C., Bocko6oitnukosa H. I1., fAmykosa A. B. HacTtonpHas kHUTa yauTes.
Xumus. 8 k 11.: Meroanueckoe mocodue. — M.: [Ipoda, 2007.

2. Tabpuensn O. C., OctpoymoB U. I'. HactonpHas kaura yauresns. Xumus. 9 K 1.
Meroanueckoe nmocodue. — M.: [Ipoda, 2007.

3. Xumus. 8 ki1.: KoHTposbHBIEC 1 TpoBepodHBIe padboThl K yueOHuKy O. C. ['abpuensna

«Xumus. 8»/ O. C. I'abpuensn, 1. H. bepe3kun, A. A. Ymakosa u ap. — M.: [Ipoda, 2019.

HA®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
- Xumus i Beex (http://kontren.narod.ru). - uapopmannoHHo-00pa3oBaTeIbHbII CaUT IS
TeX, KTO U3ydaeT XMMHIO, KTO €€ MPEMOaET, IS BCEX KTO HHTEPECYETCS XUMHECH.

Anxumuk (http://www.alhimik.ru/) - ogun u3 nydimx caiiToB pyCcCKOSI3bIYHOTO XUMUYECKOTO

HHTepHeTa OpUEHTUPOBAHHBIN HA YYUTENS U YYCHUKA, IIPEIIOAABATEINS U CTyICHTA.
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