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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHU Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npenacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
pabouel mporpaMMbl BOCIIMTaHUSI U C Y4ETOM KOHIICHIUHU IMPENnoJaaBaHusi y4eOHOro mpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

Pabouas mporpamMma OpuUEHTHpPOBaHA Ha IIEJIEBbIE MPUOPUTETHI, CPOPMYIHUPOBAHHBIE B
dbenepanbHOl pabodeil mporpaMMe BOCIUTaHUS W B pabodeit mporpamme Bocrnutanus MbOY
«[Tutumesckass COLL.

[IporpaMmma mo xuMHuHM Ja€T MPEACTABIECHUE O IIENAX, OOmel cTpaTteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
o0s3aTenpHOE MPEIMETHOE COIepKaHUe, MPelyCcMaTpUBaAeT paclpeesieHue ero mo Kiaccam u
CTPYKTYPUPOBAHUE IO pa3jiejiaM U TeMaM MPOrpaMMBbl 10 XUMHUH, ONPEIEIIsAeT KOJIMUYECTBEHHbBIC
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BaTEIbHOCTh
W3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluXxcsi, onpeaensieT BO3MOXKHOCTU MpeaMeTa Jis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIETr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YypOBHE MeNeil W3ydYeHHs NpeaMeTa W OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSTENIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM AJis (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUA O MAaTEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOPMHUpYEMbIe XUMHECH
MPEJICTABICHUS O B3aUMOTMPEBPAIICHUAX SHEPTUU U 00 IBOIIOLUHU BEIIECTB B IPUPOJIE, O TYTAX
pelieHuss TI00albHBIX TMPOOIEM YCTOWYMBOTO pa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIEBOM 1 AKOJIIOTUYECKOM 0€30I1acHOCTH, MPOOJIeM 3ApaBOOXPAHEHHUSL.

N3ydenune xumun:

CIOCOOCTBYET peanu3alliid  BO3MOXKHOCTEH /s camMopa3BUTHUS U (OPMHUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111eil 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB HMX  CAMOCTOSITEJIbHOM  yuyeOHOM  JeATENhbHOCTH, OJKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HHU, TaKk U B
npodeccCHOHaNBHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIsA/Ia Ha €TMHCTBO MPUPOJIBI M YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM ATAlloM B (POPMUPOBAHUHT
€CTECTBEHHO-HAyYHOU TPaMOTHOCTH O0YyYarOIINXCS;

CrocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSAM, K MPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B D3KOJOTrHYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBlieHUs B OOYYEHWU XUMHUHU 00ECIEUMBAIOTCS CHEIU(PUKON colepiKaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TEJarorHuyeckd aJalnTHPOBAaHHBIM OTpakKeHHUEM
0a30BOM HAYKW XMMUU Ha OMPEEIEHHOM dTare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIO 001Iero oOpa3oBaHUS OPUEHTUPOBAH Ha OCBOEHHUE
00y4JaroIMMHUCS CUCTEMBI MIEpPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHHMYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUM OPTaHUYECKOU XUMUHU.



CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XHUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja K eé m3ydeHuro. CopeprkaHUE CKIAABIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OPTraHU30BaHbl IO IMPUHIMITY IOCJIEI0BATEIbHOTO PA3BUTHUS 3HAHWKW Ha OCHOBE
TEOPETHYECKUX MPEICTABICHUN PA3HOTO YPOBHSI:

— @TOMHO-MOJIEKYJISIPHOT'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckne 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE DMIIMPHUYECKU IIONYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCA IIOCIEIOBATEILHO OT OJHOTO YPOBHA K JPyromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 IPUMEHEHHUSI U MOIYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHHUIO TIPEACTABICHUS O
XUMHYECKOM COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW M3 paHee M3YyYEHHBIX YUeOHBIX MPEIAMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu n3yueHN”n XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITENFHOCTH YEIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (pOpMHpPOBAHUHU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHHUH, JIOCTYNHBIX OOOOMIEHWH MHMPOBO33PEHUECKOTO XapakTepa, s3bIKa HAyKH, B
OpUOOILIEHNHN K HAyYHBIM METOJIaM MTO3HAHMS ITPU U3YYEHHUH BEUIECTB U XUMUUECKUX PEaKIii, B
(GopMHpPOBaHMM U pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1E€ATEIbHOCTH, OCBOEHUH MpPaBUil OE30MaCHOTO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy M3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUS BaXHOE 3HAUYEHUE
nproOpenu Takue 1eu, Kak:

— (opMHUpOBaHKE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYecKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIBHONM ~ ITO3HABATEJIBHOW  JEATENBHOCTH, HAy4YHBIM  METOAAM  IIO03HAHUS,
(GOpMHUPYIONTUM MOTHBAIIMIO ¥ Pa3BUTHE CITOCOOHOCTEN K XUMUH,

— obecrieyeHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHCS OIIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIII ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH W OLICHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, MCMONb3Yys 3HAHUS U
OMBIT, TOJYYEHHBIE MPH H3YYEHUH XUMHH, TNPUMEHATh MX TMpH peleHuH npobieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (opmMupoBaHue y 00y4arommxcs r'yMaHUCTUYECKUX OTHOIIEHUH, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUHU JUI BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYIOBON IEATEIBHOCTH B LIEIAX COXPAHEHMs CBOETO 3I0POBbA U OKPYXKAIOLIEH MPUPOIAHOU
Cpenpbl;



— pa3BUTHE MOTUBALMU K 00y4EHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
HA OCHOBE YCBOGHHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npo(UiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO61iee yuciio 4acoB, OTBEACHHBIX IJI1 M3YyYEHHUS XMMHHM Ha YpPOBHE OCHOBHOTO OOILEro
obpazoBanusi, coctaBisieT 136 yaco: B 8 kimacce — 68 yacoB (2 yaca B HefeN0), B 9 kiiacce — 68
4acoB (2 4aca B HEJIEIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XUMHM B KM3HM 4YeslOBeKa. XUMHUSA B CUCTEeMe HayK. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeuiecTB. [lonsTue o
METO/ax Mo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHYECKHX 3JEMEHTOB.
[IpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass (opmyna. BajleHTHOCTP aTOMOB XMMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10Ji1 XUMHYECKOI0 JIEMEHTA B COSAMHEHHH.

KonuuectBo BemectBa. Monbs. Monsipas macca. B3auMocBs3b KOJIMYECTBa, MAacChl H
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHN.

®u3nyeckue M XUMHUYECKHE SIBJICHUSA. XUMHYECKas peakuus U €€ NpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMHUYecKre ypaBHeHUs. Kinaccudukanus XUMHUYECKUX peakiui
(coemuHeHus, pa3IoKeHHs, 3aMEIICHUS, OOMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYIOH, MpaBWiIaMu pa0OTHl B 1abOpaTOpHH U MpUEMaMH
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HM3YYCHHE U OINUCAaHUE (PU3NYECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHNUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE Mela ¢ KUCIOTOM) SBJICHUM, HAaOII0IeHE
U ONMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aMMOJIEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwe crocoOoB
paszieneHus cMeceil: C IOMOINbI0 MarHuTa, (UIBTPOBaHUE, BBIIAPUBAHHUE, IUCTUIUISALINS,
xpomarorpadus, TNpOBEeIECHHE OUYUCTKH IOBapeHHONM COlM, HaONIOJEHHEe W  OINHCaHHe
pE3yJIbTaTOB IPOBEJIEHUS OIIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Moiesiel MOJIEKYII (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYeCKUX BellecTB

Boznyx — cmech ras3os. CocraB Bozayxa. Kucimopox — a/l€eMEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHs).
Oxcupnpl. Ilpumenenue xucnopoga. CrocoObl MOJNydyeHUs KUCIOpoJa B Jlabopatopuu u
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOpO/a.

TennoBoil 3¢ddekr XuMudeckoil peaxkiuu, TEPMOXUMHMUYECKHE YpaBHEHHs, 3K30- H
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — »nanmemMeHT u mpocroe BemecTBo. Haxoxkaenue Bomopoga B IPHUPOJE,
¢u3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0b! momydeHus. Kucinotel u conu.

Moutsipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnueckue cBoiicTBa Bonabl. Boma kak pactBoputens. PactBopbel. Hacklmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10/l BELIECTBA B
pacTBope. XUMHYecKue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B NpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUuE MPUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmdeckux coenuHeHuit. Oxcunpl. Knaccuduxamuss oxcuios:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKcHJI0B. DU3nNUECKHe U XUMUYECKHUE CBOMCTBA OKCUAOB. [lonyueHnue okcuios.

OcHoBanmsi. Krnaccudukanus OCHOBaHWH: IIEIOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccudukamnus kucinor. HomeHnkiarypa kucioT. @U3ndecKkue U XUMUYECKUE
cBoiicTBa kucaoT. P akruBHoctu metamuioB H. H. bekerosa. Ilonyuenue Kucior.

Conu. Homenknarypa coseil. @usndeckue U XuMU4eckue cBoicTBa cojeil. Ilonyduenue
COJICH.

['eneTnueckasi CBA3b MEXKIYy KJIACCAMH HEOPIAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPE/CIICHUE COAEPKAHUS KUCIOpoJa B BO3AyXe, MOJIy4yeHHE, coOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHue), B3auMojecTBue Boaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHNE OOpPa3I[0B HEOPTAaHHMUECKUX BEIIECTB PA3THUYHBIX KJIACCOB,
HAOIO/IEHUE M3MEHEHUS OKPAaCKM WHAMKATOPOB B pAcTBOpax KHCIOT W IIeNoued, h3ydeHHe
B3aumojieiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C MeTaJlJlaMu,
peaKuuii HEUTpalIu3alnu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxuHenme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3akoH u Ilepuognueckass cucrema xumuuyeckux 3jemenros /. WU.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIACCUPUKALINN XUMHUECKUX dIIeMEHTOB. [IoHSITHE O TpyMIax cXOAHBIX
AJeMEHTOB (IIEJIOYHBIE M MIEJIOYHO3EMEIbHBIE METaUlbl, TaJOreHbl, WHEPTHBIC Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

Ilepuonuueckuii 3akoH. Ilepuomnueckas cucrema XxuMuueckux osnemeHtoB J[. U
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoid CHUCTEMBI
xumudeckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DuU3HYEeCKHid CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIHI JIEMEHTA.

Crpoenune aromoB. CoctaB aToMHBIX snep. M3ortombl. OnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS PaJInyca aTOMOB XUMUUYECKHUX JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue llepuoamyeckoro 3akoHa u [leproguyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHs HayKU U npakTuku. J[. . Menaenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monstpHas u HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenensb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporeccsl okucneHus
Y BOCCTaHOBJICHUSI. OKUCTUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpas3loB BEUIECTB METAIJIOB W HEMETaUIOB, B3aUMOJIEHCTBUE TUAPOKCUIA
LIMHKAa C pacTBOpamMu KUCIOT W IIEJOYEel, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX HMPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIHM (TOpEeHUE, PEaKLIUU Pa3JIOKEHUS, COSTMHEHHUS ).

Mesxicnpeomemmnuie ceasu

Peanuzanus MexXnpeaMeTHBIX CBS3€H MPU M3YYEHUU XUMUHU B 8 KJacce OCYLIECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSITHH,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIS1 OT/ICIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IHUKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHSs, 3aKOH, aHAJIU3,
CUHTE3, KIaccHu(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJ, HW30TOIIbI,
pPaauoOaKTUBHOCTb, MOJIEKYJa, AJICKTPUYECKUU 3apsii, BEIIECTBO, TeNO, 00BEM, arperaTrHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpPAIb, TOPHBIC TOPOMBI, IOJIC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. llepumogmyeckas cucremMa XuMu4eckux dsyeMeHtoB [l U
MenneneeBa. CTpoeHue aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XHWMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLMs M HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEeMEHTOB B [lepronyeckoit cucteme U CTpOEHHEM WX aTOMOB.

CtpoeHue BemiecTBa: BUIbl XUMHYECKOW CBSI3M. THMBI KPUCTALIUYECKUX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTALIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XWMUYECKHE CBONCTBA
BEIIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKHX peakluid MO pa3iHuyHbIM MpU3HAKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo H3MEHEHHMIO CTeleHen
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYAaCTHIO KaTajau3aropa). JK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie 0 cKOpoCTH XHMHUYEcKOl peakiuu. [loHsTHe 00 OOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsSTHE O TOMOT€HHBIX M TETEPOTeHHBIX peakiusax. [loHsTue o
karanuze. [loHsTHE O XUMHWYEeCKOM paBHOBecHH. @DaKTOPHI, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PeaKLUU U MOJIOKEHUE XUMUUYECKOTO PaBHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIH, SJIEKTPOHHBIA OallaHC OKHUCIHUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBieHUE YpPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MeKTPOTUTHUECKON AUCCOIUAIMK. DIEKTPOJIUTHI U HEAIEKTponuThl. KaTtnonsl,
AHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu nonHoro oOMeHa. YcCOBUSI MPOTEKAHUS PEAKIM MOHHOTO OOMEHA, MOJIHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAaHUW MU COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON auccorumanuu. KadecTBeHHbIE peakiMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpOLECca AUCCOLUALUU
KHUCIIOT, IIeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WIIIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIJCICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3iokKeHUs, COCJAUHEHUS),
pacro3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IMOMOIIBI0 KAa4eCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtasibl M MX coeIUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
crerieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeTajulaMH, HEeMeTaslllaMu,
mienoyamu).  XsopoBoaopod. ConsiHash KWCIOTa, XMMHUYECKHE CBOWCTBA, IOIY4YEHHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJCHHUE B IPUPOJIE.

OO6mas xapakrtepuctuka dJeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MUecKHe CBONCTBA IPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIMK KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBa
(oOmupe Kak MpeACTaBUTENS Kiacca KHCIOT M coeruduueckue). XHUMHUYECKUE peaklu,
JeKale B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdy4yeHUs cepHod Kuciotrel. I[IpumeHnenue
cepHot kucinoTel. Cou cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. Haxoxaenue
ceppl M €€ COCIMHEHUH B TMpUpoAe. XHUMHUECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KHCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MpeIOTBPALCHUS.

OO0mass xapakTepucThka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTETMEHH OKHUCIEHUA. A30T, paclpocCTpaHeHHEe B Tpupojne, Qusuveckue u
XuMHueckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XuMHIecKre
CBOICTBa, noydyeHue u npumeHeHne. Conu aMMOHMSI, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbI aMMOHUS. A30THas KUCIOTa, €€ MOJydeHHUe,
dbuznueckue W XUMHYECKHE CBOWcTBa (OOIIMe Kak TMpEeACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHHEpPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH CpeIbl COSTMHCHUSIMHU a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAIMN
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckne M XUMHMYECKHE CBOWCTBa, nosydeHue. lMcmonb3oBanue QocdaroB B kauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrtepuctuka 31eMeHTOB IVA-rpynmnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHbIE CTENCHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoicTBa. Ancopouusa. KpyroBopot yrieposna B mpupoe.
Oxcuapl yriaepona, UX (pU3MYecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUEe MPOoOIeMbl, CBSI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TJI00AIEHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToibHas KUCIOTa U e
COJM, UX (PU3MUECKHEe M XUMHMUYECKHE CBOICTBa, IoJydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
MPOMBIIIICHHOCTH U CEJTLCKOM XO35HCTBE.

[lepBoHayanpHbBIe TOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COCIUHEHHAX YTIIEpoAaa
(MeTaH, 3TaH, JTWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HMPOAYKTHl UX MepepabOTKu
(6eH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE 0 OMOJIOTMYECKN BKHBIX BEIECTBAX:
KUpax, OelKax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnueckue M XUMHUYECKME CBOMCTBA, IOJIy4€HHE U IPHUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuus (IV) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BakHeiimme
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMs CTPOUTEIBHBIX MaT€pPHaIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHE 00pa3ll0B HEOPIaHWYECKUX BEUIECTB, CBOMCTB COJITHOM KHCIIOTBI, IPOBEIACHHE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolue (pU3NYecKue U XMMUYECKHE CBOMCTBA T'aJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMu XJIOPUIOB (TaJOT€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuaoB), HaOMIOJeHHEe Tpolecca OOYrJMBaHMS — caxapa IOoJX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBlieHHON CepHOU
KHUCJIOTBI, TIPOBEJCHNE KaueCTBEHHOM peaklMM Ha cyinb(aT-uoH U HaOJ0JIeHUuEe IpHU3HaKa eé
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, docdopa M HX COeIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAJIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX YA0OpEHHIA,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH W H3ydeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAUIMYECKUX PEIIETOK anMasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBHUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHHE
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO rasza, IpOBEJCHHE KaueCTBEHHBIX pEakiuil Ha KapOOHAT U
CHJIMKAaT-UOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHWs, O3HAKOMJIEHHE C MPOIyKIHEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PEIICHUE SKCIEPHUMEHTAIBHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJLJIbl U UX COCITUHEHUSY.



MeTajliibl M MX COCAUHEHUS

OO0masi xapakTepUCTUKa XUMHUYECKHUX DJEMEHTOB — METalIOB Ha OCHOBAaHMHM WX
nonoxkeHus B [lepuonnueckont cucreme XxumMuiyeckux 3semeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. ODJIEKTPOXUMHUYECKUN psJ HanpsDKeHUH MeTauioB. PU3MUECKHEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIoB. [[oHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JFOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIILIICHHOCTH.

[[{erounble MeTAILIBL: MTOJ0KEHUE B lleproanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayust). OKCUIBI U TUAPOKCUIBI HATpUs U Kanus. [IpumeHenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUN.

[[{enouHo3emMenbHbBIE METANIBl MAarHUd W Kalblui: mnojoxkeHnue B llepuonnueckoi
cucreme xumuueckux aemeHToB [[. WM. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KaiblMs. BaxxHeine coeauHEeHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Anmomunuii: nosoxenue B Ilepuomuueckoit cucreme xumudeckux syemeHToB [ U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NuecKue 1 XMMUYECKUE CBOMCTBA
amroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH 1A ATFOMHHHSL.

Kene3zo: mnonoxenne B Ilepuogmueckoil cucreMe XuUMHUECKMX 3yeMeHToB J[. .
MeneneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
kene3a. Okcunbl, rugpokcuasl u conu xenesa (II) u sxemeza (III), mx cocras, cBolcTBa U
MOJTy4YCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMu METaJIOB M CIJIaBOB, MX (DU3MYECKMMH CBONCTBaMH,
M3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCHA KaJbIUs U HATPUs C BOAON (BO3MOXKHO HCIIOJIb30BAHNE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, alfOMUHUS, ITuHKa, kene3a (II) u xenesa
(I1I), mexau (II), HaOmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMM HaTpus,
Kamusi U Kaiblysg (BO3MOXHO HCIIOJNIB30BAaHHME BHAEOMATEPUAIIOB), UCCIENIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA AFOMUHUS U TUJIPOKCUJA IMHKA, PEIICHHE HKCIIEPUMEHTAJIBHBIX 3a/1a4 110
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMHus M OKpyXKaouias cpeaa

BemectBa 1 maTtepuanbl B MOBCEIHEBHOM KU3HU yesoBeka. be3onacHoe MCronb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHNE OKPYXKaIoMmeH cpebl (TIpeneabHas JOMyCTUMasi KOHIICHTPAIIHsI
Beriects, qanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIBI).

Mestcnpeomemnuwie céasu

Peanuzanust MeXIpeAMETHBIX CBSI3€d MPU U3YyYEHUU XUMHUHU B 9 Kjacce OCyHIECTBISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIH,
SABJISIFOLUXCS] CACTEMHBIMM JIJIS1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.



OO01ue ecTecTBEHHO-HAYYHBIC ITOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAJIH3,
CUHTE3, KIacCHU(pUKaIUs, NEPUOANYHOCTh, HAONIOJCHUE, OKCIEPHUMEHT, MOJACIUPOBaHUE,
U3MEpPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOJOTHSI, MAaTEPHAIIBL.

®usuka: Martepus, aToM, OJJIEKTPOH, IIPOTOH, HEHTPOH, HWOH, HYKIWJA, H3OTOIIBI,
PaZMOaKTHBHOCTD, MOJICKYJA, JJICKTPHYCCKUIl 3apsi[, HPOBOIHHMKH, IOJYIIPOBOIHUKH,
JMIICKTPUKH, (OTOIIEMEHT, BEILECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, Ias,
pacTBOp, pacTBOPHUMOCTh, KPHCTAJUIMYECKAs pEHIETKa, CIUIaBbl, (PU3MYECKUE BEIUYHHBI,
CIIMHUIIBI N3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COIHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, 3KOCHCTEMa, MHHEpAIbHBIC yIOOPCHHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, NUTATCIIbHBIC BCIICCTBA.

['eorpadusa: armocdepa, rtuapocdepa, MHHEpaldbl, TOPHBIC MOPOJBI, IOJIE3HbIE
VICKOITaeMBbI€, TOILUIUBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3YyIbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XMMHH B €IMHCTBE Y4eOHON M BOCITUTATEIHHOM JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIUOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS M COLUAIM3AIMH 00Y4aIOIINXCSl.

JIM9HOCTHBIE pPE3yJbTAThl OTPAKAIT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACIIMPEHHUE OMBITA ACSITEILHOCTH Ha €
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHONICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(pOpMAIUEil 0 MepeAoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTpOICTBE
MHpa 1 00IIeCTBa;

2) rpakIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHHUS] O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOH,
y4eOHOMCCIICIOBATEIIbCKOM, TBOPUYECKOM M JPYrHMX BHJAAX JEATCIHHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJIHEHUH Y4eOHBIX, IO3HABATEIbHbIX 3a/1a4,
BBITIOJTHEHUH XUMHYECKUX OJKCIEPUMEHTOB, CO3JaHMM YUEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOIIIM B TPOLIECCe ITON y4yeOHOW AesITeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBCHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJCTBUI IMTOCTYITKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHUYECKUE  TPEJCTABICHUS O BEHIECTBE M  XHMHYECKOW  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBISIOIIHME OCHOBY JUIS
MOHWMAHUS  CYNIHOCTH  HAYYHOW  KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YEJIOBEKA C MPUPOTHON CPEIOi, O pOJIn
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIpPaBIICHHbIE HA TMOJIyY€HHWE HOBBIX 3HAHUN MO XMMHH,
HEOoOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWMU, ITO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKOM KYJIBTYPhI, B TOM YHCJIEC HAaBBIKOB CAMOCTOSTEIILHON pabOTHI
C y4eOHBIMH TEKCTaMH, CIPABOYHOHN JHUTEpPaTypod, MOCTYMHBIMH TEXHHUYECKHUMH CpPEICTBAMH
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTHh M CIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTH U YPOBHS O0y4YEeHHS B NalbHEHIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbA:

OCO3HAHWE IIEHHOCTH JKH3HHW, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHWE IIOCICACTBHA W HENPHUATHE BPEIHBIX
MpUBBIYEK (YHOTPEONEHUsT alKOTOJsl, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIO/ICHUS



mpaBujl O€30TMaCHOCTH TIPU OOpAIICHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEalbHOU
KU3HU;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTUUECKOMY M3yUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHUE K
TpyAy U pe3yjibTaTaMm TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPacKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIHemHoi npodeccnoHalbHOM AeITeTbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) PK0JIOrMYeCKOro BOCIIMTaHHUA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIECTBOBAHMS, MOHUMAaHUE IIEHHOCTU 3JI0POBOr0 M 0e30macHOro odpasa »KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBHUJI OE30TaCHOTO MOBEACHHSI TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTYyaLUAX, YIPOXKAIOIIUX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIel MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYCCKHX MPOOJIeM U MyTeld WX PeHIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIBbHOU MTPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocrase MCTAIIPECAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA q)OpMHpOBaHI/IFI
MHUPOBO33pEHUST OOIICHAYYHBIE MOHATHUS (3aKOH, TEOPHSs, MPUHIUIN, TUNOTE3a, (aKT, CHCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MMpa, U YHHUBEpcalbHble yueOHbIE JeHCTBUS (TIO3HABATEIbHBIE,
KOMMYHUKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble jornyeckue AeicTBuUs:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS A 00BICHEHUS
OTJIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUM MJIs KJIacCHU(PHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHAaBJIMBATh MPUYINHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUsI, CTPOUTH JIOTUYECKUE PACCYXKIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIFOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckass ¢GopMylia W ypaBHEHHE XUMHUYECKOHW pEakiuu — TMpPU pPEIIeHUHd Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISBJIISATH n
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA:



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B Kaue€CTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI [UIi (OPMHUPOBAHUS TUIIOTE3Bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3aAlMM M MPOBEICHHUIO yYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0OM MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yJbTaTaM IMPOBEAEHHOTO OIBITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUI0B
¥ GOpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAst TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpPaBOYHbIE M0coOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSTh Pa3INdHble METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHGOpMaIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YU€OHBIX U MIO3HABATEIBHBIX 3a1a4
OTIpPEeNeNIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMAIBbHYIO (OpMy MpeicTaBlIeHUs
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduku U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh B Mpollecce Y4eOHON W HCCIeI0BaTENIbCKOU
JEeSTENIbHOCTH UH(POPMAIIUIO O BIUSHUU MPOMBIIIIEHHOCTH, CEIbCKOTO X03sIICTBAa U TpaHCIIOPTa
Ha COCTOSIHME OKPYXKarollel NPUpOAHON CPEIbl.

KoMMmyHuKkaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

yYMEHUs 3aJaBaTh BONpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM MPEJIOKEHUS OTHOCUTENIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYEHHBIE PE3YJIbTaThl TO3HABATEIBHOMN A€ATEIbHOCTH B YCTHBIX
M THCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBIIOJIHEHUS XUMUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIETOBAaHUIO CBOMCTB
BEIIECTB, YU€OHOTO MTPOEKTA);

YMEHHMsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUHM BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/ieJIeHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eCTBHA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACSITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAWMOCTH KOPPEKTUPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpATh
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI INpU
BBITOJIHEHUH 33JaHUN C y4€TOM IMOJIydYeHHs HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBaX U PEaKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIIOBUU 3aJJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENIBHOTO COJEPKAHUA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIIOCOOBI JEHCTBUM, crnenuduueckue s
NOpEeIMETHOW 005acTH «XUMHS», BUIBI JESITEILHOCTH MO IOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIpEeTaLnH, IPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHUI:

® DACKpBIBATh CMBICII OCHOBHBIX XMMMYECKUX IOHSATHH: aTOM, MOJIEKYJa, XUMHUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIpHash Macca, MaccoBas J0Js XHMHUYECKOIo
JJIEMEHTa B COEJMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccuukanus
peaxkuuii: peakluu COEIMHEHUs, pEaKLIMU Pa3I0KEHUs, PEAKIIUN 3aMELECHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ 3HJIOTEPMUYECKHE PEaKIMH, TeIIOBON 3((EeKT peakluu, siApo aToMa,
JJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOMTa b, paguyC aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHHWOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTPAlKsl) B PaCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATHH W TPUMEHSTH 3TH
MOHSATHS TIPH ONIMCAaHUH BEUIECTB U MX MPEBPAICHUH;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHKY [UIS COCTaBJIeHHS (OpMyN BemIeCTB W
YPAaBHEHUN XMMUYECKUX PEAKLUH;

® OIPEJENSTh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COEJUHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

e packpeiBaTh cMbIca Ilepumoamueckoro 3akona [I. M. MenpaeneeBa: 1eMOHCTpUPOBATh
MOHMMAHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYeHHUs, 3aKOHa ABOTa/Ipo;

®ONUCHIBATh M XapakTepuzoBaTh TalOiuuHyro Qopmy Ilepuoanueckoit cucremsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpymma)», Manble u Oonbluve NEpPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 10 3JIEKTPOHHBIM CJI05IM);

e KjlaccU(pUIMpPOBaTh XUMHUYECKHE 3JEMEHTHl, HEOpPraHWYECKHE BEIIeCTBA, XUMHUYECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIIOBOMY
apdexry);

® XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3IUYHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONWCAaHUE TpPUMEpPAaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOINX XHMUYECKAX PEAKITHIA;

® [[POTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTHM OT HMX KauyeCTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKAaHUsI XUMUYECKHX MPEBPALICHUN B PAa3IMUHBIX YCIOBHSIX;

® BLIYKCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJII0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKInm;



® IPUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON AESITENbHOCTH — aHalu3 M CUHTES,
cpaBHEeHHE, 0000IIeHNe, CUCTEMAaTH3aINI0, KIAaCCU(UKALUIO, BBIABICHUE IPUYUHHO-
CJIICICTBEHHBIX CBS3€H — JUI1 M3Y4YECHMsS CBOWMCTB BEIECTB M XMMHMYECKUX PEaKLIHM,
€CTeCTBEHHO-HAy4YHbIE =~ METOABl ~ TO3HAaHUS  —  HAONIOJCHHME,  HM3MEpEeHHeE,
MOJICJINPOBAHME, SIKCIIEPUMEHT (peallbHbIi U MBICICHHBII);

eCJIe[IOBaTh TMPAaBWJIaM TMOJb30BaHMUSA XMMHUYECKOH TOCYIOH U J1abOpaTOpHBIM
o0opyJOBaHUEM, a TaKXe IpaBUiIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBUH C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJIyYEHHIO
U coOMpaHuIO Tra3000pa3HBIX BEHIECTB (BOAOPOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB € OMPEACIIEHHON MAacCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U IIPOBOJMTH XUMHUYECKHE SKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEH U
KHCJIOT ¢ IOMOILBIO MHIMKATOPOB (JIaKMyc, peHON(TaIenH, METUIOPAHXK U APYTrue).

K xonmy oOyueHust B 9 kJjacce mpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKUX IOHATUI: XHMUYECKUH D3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
3IEKTPOOTPHULIATENBHOCTD, CTENEHb OKUCJICHMs, XUMUYECKass PEaKLUs, XMUMHUYECKas
CBSI3b, TEIUIOBON 3((EeKT peakuuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, IEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKuh HOHHOTO OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBecHe, OOpaTMMble W HEOOpaTHMBbIE PEAKIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, METAJIMYECKas), KpPUCTAJUIMUECKas pEIETKA, KOPPO3Us
METaJUIOB, CIUIABBI, CKOPOCTh XUMHYECKOM pEeaKkluH, MpeAesbHO JIOIyCTUMAas
koHuentpauus [1/IK BemecTsa;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TIOHATUH U TNPUMEHSTh 3TH
MIOHSITHS ITPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

® [ICIIOJIB30BATh XMMUYECKYIO CHMBOJIMKY JUIS COCTaBi€HHMs (OpMYJd BEIIECTB M
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OIIPEJIENISATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B COCIMHEHUX
pa3IMYHOIO COCTaBa, IPUHAIEKHOCTh BEIIECTB K ONPENEIEHHOMY  KIaccy
coeIuHEHUN 1o ¢opMyaaM, BUJ XHUMHUYECKOH CBA3M (KOBAJIEHTHAs, WOHHAas,
METaJIJIMYEcKasl) B HEOPraHMYECKMX COEIMHEHUSX, 3aps]l HMOHA IO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacTBOPAX HEOPraHMYECKHUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBatTh cMbIc [lepuonnueckoro 3akona /1. 1. Menaeneesa u 1eMOHCTpUPOBATH €r0
NOHMMAaHMEe: ONKMCHIBATh M XapakTepu3oBaTh TabiauuHyto (opmy Ilepuonnyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTb 0003HAu€HHs, KOTOpblE HUMEIOTCS B IMEPHOJMYECKOW Tabiuie, ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB M
3apsj sapa, oo1ee YUCIIo IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTM B HW3MEHEHHWU CBOWCTB DJIEMEHTOB MU HUX
COEIMHEHUI B IpelleNax MaJbIX IIEPUOIOB U TJIaBHBIX NOAIPYNI C YYETOM CTPOECHHS
UX aTOMOB;



e K1accU(pUIMPOBAaTh XUMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (IO YUCIYy M COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENCHENW OKUCIICHHUS] XUMUYECKHUX 3JIEMEHTOB);

e XapakTepu3oBaTh (ONHUCHIBATh) OOIIME U crneuu(pUuUecKkue XUMHUYECKHEe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLU;

® COCTaBJIATh YPABHEHMSI 3JIEKTPOJIUTHUUECKON JUCCOLMALMHU KUCJIOT, IIEJoYed U coJieH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKkIii HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
HNOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BelleCTBaMU
pa3INYHbIX KIIACCOB;

® DACKpBIBATh CYLUIHOCTb OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa ITHX PEaKLuii;

® [[POrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHs, BO3MOKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

® BEIUMCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 0 (hopMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, IPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUUECKON pEeaKlty;

ecoOMIOIaTh  TMpaBHWJA TIOJB30BAHWS XUMHUYECKOW TOCYAOH ©  JTaOOpaTOpPHBIM
0o0OpyJOBaHUEM, a TaK)Ke IpaBuUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YTICKUCIIOTO Ta3a);

® [IPOBOJIUTh PEAKIUH, MOJITBEPXKIAIOLIME KAYECTBEHHBIH COCTaB PA3JIUYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM ITyTEM XJOPUA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CUWJIMKAT-, Ccyab(dar-, TUJIPOKCHUI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

® IPUMEHATh OCHOBHBIE OIEpalli MBICIUTEILHON AESITETbHOCTH — aHaJu3 M CHHTE3,
cpaBHeHHE, O0O0OOIIeHHEe, CHUCTEeMaTU3allUI0, BBIABICHWE IPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIIEPUMEHT (peaibHbIN U MBICICHHBI).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMMbl

Ne i/

KoanuecTBo 4acoB
Bcero

duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE
pecypcsl

Pasznen 1. HepBOHa‘laHLHLIe XUMHUYECCKHUC NTOHATHUSHA

Xumusa — Ba)kHas 00J1aCcThb

1.1 €CTECTBO3HAHUS U MPAKTUYECKOU 5 bubnuoreka I{OK https://m.edsoo.ru/7f41837¢
JEATENLHOCTH YEJIOBEKA
1.2 BemiecTBa 1 XuMUYECKHE peaKIIUA 15 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
Hroro no pazueny 20

Pa3nes 2. Baxkneiilmme npeacTaBuTe I HEOPraHu

YECKHUX BCIIECCTB

Boznyx. Kucnopoa. Ilonsitue 06

2.1 6 bubmunorexa IOK https://m.edsoo.ru/7f41837¢
OKCHaX
Bonopoa.llonstue o kucnorax u

2.2 FIOPOA 8 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
CONISIX
Bopma. PactBopsl. [Tonstue 06

2.3 A P 5 bu6mmoteka 1IOK https://m.edsoo.ru/7f41837¢
OCHOBaHMSIX
OCHOBHBIC KJIACCHI HEOPTaHUYSCKUX

2.4 . P 11 bu6mmoteka IIOK https://m.edsoo.ru/7f41837¢
COCUHEHUI

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoauyeckas cucrema xumudecknx jiemeHToB [I. U. MenaesneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

[lepronnueckuii 3aKOH U
3.1 Ilepronnueckas cucTeMa XUMHUYECKHUX
anemenToB 1. . Menaeneera.

bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
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Crpoenue aToma

Xumnueckas cBA3b. OKUCIUTEILHO-

3.2 BOCCTAHOBHTEbHBIE PeaKLIH 8 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 15 bubnuoreka I{OK https://m.edsoo.ru/7f41837¢
[ToBTOpEHUE 3 bubmmoteka LIOK https://m.edsoo.ru/7f41837¢
OBIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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9 KJIACC

KosunuyecTBo
dueKkTpoHHbIe (LM POBbLIE)
Ne ni/m HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI 4acoB
o0pa3oBaTejibHbIE PeCypChl
Bcero
Pa3zgea 1. BemmecTBO U XUMHYeCKHEe peaKkun
[ToBTOpCHME M YIIIYOJICHHE 3HAHUH OCHOBHBIX
1.1 P yHLy 5 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
pazziesioB Kypca 8 Kiacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIuil 4 bubnnoreka L{OK https://m.edsoo.ru/7f41a636
DIIEKTPOIUTHYECKAs JUCCOIMAIUA. XUMUUYCCKHE
1.3 P A HHat 8 bubmuoreka I1{OK https://m.edsoo.ru/7f41a636
pEeaKkIMK B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUS
OO0mmas xapakTepuCTHKa XUMUYECKUX DJIEMECHTOB
2.1 t p P 4 bubmnoreka I1{OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['agorenst
OO01mas XxapaKTepUCTHKa XUMHYECKUX DJIEMEHTOB
2.2 Hl p p . 6 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
VIA-rpynmel. Cepa u €€ coelnHeHus
OO0mas XxapakKTepUCTUKa XUMAYECKUX IJIEMEHTOB VA-
23 tHas xaparrep 7 Bu6miorexa LOK hitps:/m.edsoo.ru/7f41a636
rpynnsl. A30T, pochop U UX COETUHEHUS
OO01mas XxapakKTepuCTHKa XUMHYECKUX DJIEMEHTOB
2.4 HHst XapaKtep " 8 Bubmiorexa LOK https:/m.edsoo.ru/7f41a636
IVA-rpynnel. Yrnepoa u KpeMHUHN U UX COCAUHEHUS
Hroro no paszneny 25
Pa3zgea 3. Merasuiibl M1 MX COeAMHEHU S
3.1 OO01111e cBOIMCTBA METAIIIIOB 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxuelimme MeTauTbl U KX COCTHHCHUS 16 but6mmoreka [IOK https://m.edsoo.ru/7f41a636
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Hroro no pazneny

Pasznea 4. Xumus U OKpysKamomas cpeaa

20

4.1 BemectBa 1 MaTepuaisl B )KM3HU YEJIOBEKA 3 bubmmoreka LIOK https:/m.edsoo.ru/7f41a636
Hroro no pazgeny 3
[ToBTOpEHUE 3 bubmmoteka LIOK https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCYpPChI

IIpenmer xumuun. Poab XuMHUM B KU3HU YEIIOBEKA.

bu6nmoreka [IOK
1 Tena u BemectBa. Jlaboparopnas padora Nel 1
H patopHai p https:/m.edsoo.ru/ff0d210c
«M3ydyenune pu3MUECKuX CBOWCTB caxapa u CepbI»
bubmuorexa [JOK
2 ITonsiTue 0 MeTogax MO3HAHUS B XUMHUH 1
https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuia paboTsl B
3 naboparopuu U MpUEMBI 0OpaIICHHS C 1 bubmmorexa [JOK
paTop P P https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
Yucrtele BemecTBa 1 cMecu. CriocoObl pa3aeneHus
4 cmeceil. Jlabopatopnas pabota Ne 2 «3yuenue | bubnmnoreka HOK
Croco0O0B pa3zeneHus: cMecei (C MoMOILbIO https://m.edsoo.ru/ff0d26ca
MarHuTa)»
5 [Tpaktuyeckas pabora Ne 2 «Pa3nenenue cmeceit (Ha | bubnmnorexka HOK
IpUMepe OYMCTKH ITOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATomMmbl 1 MoJiekyIbl. JJaGopatopHas padota Ne 3 | bubmuotexa [JOK
«Co3znanue Mozenel MoIeKy (IapOCTEPIKHEBBIX )». https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) | bubnmnoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie u cnoxueie BemiecTBa JlabopatopHas
8 pabota Ne 4 «Onucanue GU3NIECKUX CBONCTB | bubmuoreka [JOK
00pa3110B HEOPraHUYECKUX BEIIECTB — https://m.edsoo.ru/ff0d2a6¢c
METaJIJIOB U HEMETAIIJIOB)
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnmnoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aK0H IIOCTOSHCTBA COCTaBa BelIecTB. XUMHUUECKast

https://m.edsoo.ru/ff0d2d50

10 dbopmyra. BaaeHTHOCTh aTOMOB XUMHUYECKHUX bubmorexa [TOK
pMyIa. https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
1 OtHocuTenbHas aToMHast macca. OTHOCUTENbHAS bubnnoreka HOK
MOJIEKYJISIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bu6nmoreka [IOK
COCJIMHCHUH https://m.edsoo.ru/ff0d350c
bub K
13 KonuuectBo BemiectBa. Mosib. MoisipHast Macca nommoteka O
https://m.edsoo.ru/ff0d5230
Ou3nYecKue U XUMUUECKHE SIBIICHUS. XMMHYECKast BuG 10K
nonmoreka
14 eaknus. JlabopatopHas pabora Ne 5 «Habmonenune
peaxt patop p . A https://m.edsoo.ru/ff0d37fa
(bU3MYECKUX U XUMHYECKUX SBJICHUID)
[Ipu3Haku 1 ycrnoBUs NPOTEKAHUSI XUMUYECKHUX
15 eakuii. JlaboparopHas padora Ne 5 «[IpuzHaku bubmmorera OK
P - JLADOPATOPHAT P w2 @ https://m.edsoo.ru/ff0d3a16
MPOTEKAHUS XUMHUECKUX PEaKLIUi»
16 3aK0oH COXpaHEHUsI MaCChl BEIIECTB. XUMUUYECKHE bubnmnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/ff0d3b88
17 Briuucnenus koamdecTBa, Macchl BEILIECTBA 110 bubnmnoreka [JOK
YpPaBHEHUSIM XUMHUYECKHX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiuil (COeTMHEeHHUS, bubmuorexa [JOK
18
pa3IoXKeHUs, 3aMellleHus, OOMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — Y4E€HBIA-IHITUKIIONEIUCT. bubnmnoreka [JOK
O0001IeHne 1 cUCcTEMaTU3AINS 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTtponbHas padora Nel no reme «BermectBa u bubmmoreka [JOK
XUMHUYECKHUE PEAKITUNY https://m.edsoo.ru/ff0d4290
)1 Bo3ayx — cMmech ra3zos. Cocra Bo3ayxa. Kuciopon bubnuotexa [JOK

— JJICMCHT U MPOCTOC BCIICCTBO. O3o0H

https://m.edsoo.ru/ff0d448e
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du3nYecKue M XUMUIECKIE CBOWCTBA KUCIOPOIa
(peakiuu okucieHus, roperue). [lonsarue 06

Bbu6nuoreka [IOK

22 okcugax. JlaboparopHnas pabora Ne6 «O3HakomieHHE https://m.edsoo.ru/ff0d4614
¢ o0pa3amMmu OKCHUJIOBY
3 Crioco0bI MoTydeHus KHCIopo/ia B 1abopaTopuu U bubnmoreka [JOK
MPOMBIIUIEHHOCTH. [IpuMeHenune kuciaopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3 PeKT XMMUIECKOI peaKIuu, IOHITHE O
24 TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U bubmmorexa [TOK
https://m.edsoo.ru/ff0d4790
SHAOTEPMUUYECKUX PEAKIIUAX
25 TomnuBo (He(dTh, yroiab U MeTaH). 3arpsisHeHHe bubnuorexa [HOK
BO3/yXa, CIIOCOOBI €ro MPeI0TBPALCHHS https://m.edsoo.ru/ff0d4c4a
26 [Ipaktuueckas padora Ne 3 o teme «llomyuenue u bubnmnorexka HOK
coOupaHHe KHCIOpOa, U3YUEHUE er0 CBOWCTBY» https://m.edsoo.ru/ff0d4ae2
7 Bonxopon — 351eMeHT 1 IpOCTOE BELIECTBO. bubnuoreka [JOK
Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)3 Pusnyeckue 1 XMMHAYECKUE CBOWCTBA BOJIOPOA. bubmuotexa [JOK
IIpumenenue Bogoponaa https://m.edsoo.ru/ff0d4dd0
29 [Tonsarue o kucnorax u consax JlaboparopHas padota bubmuotexa [JOK
Ne 7 «B3auMoaericTBUE KUCIOT ¢ METALIIAMMU» https://m.edsoo.ru/ff0d50d2
bubnmnorexka HOK
30 Crioco6sI ToTy4eHust BOAOPO/1a B TaOOpaTOpUH https://m.edsogru/ff0d4dd0
31 [IpakTuueckas pabora Ne 4 no teme «llomyuenue u bubmuoreka [JOK
cobupaHue BOJOpOa, U3yUYeHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
. N bubnmoreka [JOK
32 Momnspasiii 006EM ra3oB. 3akoH ABOTaapo https://m.edSO(]fru/f (0d542e
3 Boruucnenus 00b€Ma, KOJTUYECTBA BEIISCTBA Ta3a 1o bubmuorexa [JOK
€ro U3BECTHOMY KOJINYECTBY BELIECTBA U O0BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenust 00bEMOB ra3oB 10 ypaBHEHHUIO pEaKIUH bubmmoreka [IOK
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HAa OCHOBE 3aKOHA 00OBbEMHBIX OTHOILLIEHUM ra30B

https://m.edsoo.ru/ff0d5708

35 Dusnueckre 1 XUMUUECKHUE CBOIICTBA BOJIbI bubnmorexa HOK
https://m.edsoo.ru/ff0d587a
bu6nuoreka [IOK

36 CocraB ocHoBanwuii. [ToHsTHE 00 MHIUKATOpPAX

AHRATOP https://m.edsoo.ru/f0d59e2
Bopna xak pactBoputens. HacbllieHHbIe U
HEHACBIIICHHBIE pacTBOPbI. MaccoBas 10s
37 BelllecTBa B pacTBope. Jlaboparopnas padora No§ bubmorexa [TOK
PactBope. TabopatopHai p .y https://m.edsoo.ru/ff0d5b40
«OCcOoOEHHOCTH PaCTBOPEHUS BEUIECTB C PA3IMUHOM
pPacTBOPUMOCTBION
[IpakTrueckas padora Ne 5 o reme
38 «ITpuroroBiieHrue pacCTBOPOB C ONPEAECIEHHON bubmorexa LHOK
p . . p p p https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeil pacCTBOPEHHOTO BEILIECTBAY
39 KonTponbHas padora Ne2 mo teme «Kuciopo. bubnmnoreka [HOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccuuKalys, HOMEHKIaTypa bubmmorexa LOK
BT ’ T, yp https://m.edsoo.ru/ff0d664e
[TomryueHnue 1 XUMUYECKHE CBOMCTBA KUCIOTHBIX,
41 OCHOBHBIX U aM(pOTepHBIX OKCHIOB. JlabopaTopHas bubnmnoreka [JOK
pabota Ne9 BzaumopeiicTBre pacTBopa cepHOM https://m.edsoo.ru/ff0d664e
KHUCIIOTHI ¢ okcusioM meau (II).
42 OcHoBaHHUsI: cOCTaB, Ki1accuuKalys, HOMEHKIaTypa bubmmorexa LOK
’ ’ T, yp https://m.edsoo.ru/ff0d67ca
[lonmydyenue 1 XuMHYECKHE CBOMCTBA OCHOBAHUM.
43 Jla6opaTtopnast pa6ota Ne 10 «ITomydyenue bubmorexa [TOK
paTOpHai p S e https://m.edsoo.ru/ff0d67ca
HEPAaCTBOPUMBIX OCHOBAHUI
44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATYpa. bubnuorexa [JOK

JlaGopatopHas padorta Ne 11 «Onpenenenue

https://m.edsoo.ru/ff0dfee2
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pacTBOPOB KUCJIOT U
IEJI0YEH C ITOMOIIBIO HHIUKATOPOBY

[TonyuyeHnue u XuMHU4ECKHE CBOMCTBA KUCIIOT.
JlaboparopHnas pabota Ne 12 «M3y4enwue

bu6nmoreka [IOK

45 .
B3aUMOJEUCTBUS KUCIIOT https://m.edsoo.ru/ffOdfee2
C METaJUIaMHM, pEaklii HEUTpaaIu3aymn»
Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI
46 MOJTyYeHUs, XUMUYIecKue cBoricTBa. JlaboparopHas bubanoreka HOK
pabota Ne 13 «BbITeCHEHHE OAHOTO MeTalIa IPYTUM https://m.edsoo.ru/00ad9474
13 pacTBOpa COJIU»
[IpakTuueckast padora Ne 6. Pemenue
bubmnoreka IIOK
47 AKCIIEPUMEHTAIIbHBIX 3aa4 110 TeMe «OCHOBHbBIE
. https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPraHUYECKUX COECTUHEHUI
43 I'eneTuyeckas cBsi3b MEXy KiaccaMmu bubnmnoreka [HOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
. bubnmnoreka [HOK
49 O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI s
https://m.edsoo.ru/00ad9cb2
50 Konrtponsnas padora Ne3 o teme "OcHOBHBIE bubmuoreka [JOK
KJIACCHI HEOPTAaHUYECKUX COCTMHEHU" https://m.edsoo.ru/00ad9ela
51 [TepBble MOMBITKY KIAaCCU(PUKAIIUU XUMUYECKUX bubmuotexa [JOK
371eMeHTOB. [IoHATHE O IpymnIax CXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
57 ITepuonnueckuii 3akoH u [leprnonnueckas cucrema bubmuoteka [JOK
xumMuueckux anemenToB J[. . Menaeneena https://m.edsoo.ru/00ada52¢
53 Ilepronpl, TPYIIIEL, TOATPYIIIEI bubnnorexa LHOK
p > TPYTHIEL, 124 https://m.edsoo.ru/00ada52c
bubnuotexa [JOK
54 Crpoenue atomoB. CoctaB aToMHBIX siiep. M30Tombl 1
https://m.edsoo.ru/00ada342
55 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB bubnuoteka [JOK
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anemMeHToB llepnoanueckoii cucremsr . W.
Meunpeneena

https://m.edsoo.ru/00ada6bc

XapakTepHucTUKa XMMHUYECKOI0 3JIEMEHTA 10 €r0
nostoxkenuto B [lepuoguueckoit cucreme J1. M.

bu6nuoreka [IOK
56 Menpeneena. JJaboparopnasa padora Ne 14
HACHEED patopHas pabot https://m.edsoo.ru/00ada824
«O3HaKoMIIeHHE C 00pa3aMu METAJIOB H
HEMETAILJIOBY
3nauenue [lepuoanueckoro 3akoHa Jijisi pa3BUTHUS
57 Hayku U nipaktuku. [. . MeHnneneeB — y4EHbIi bubmmorexa [TOK
YK p A A i ’ https://m.edsoo.ru/00ada96e
Mearor ¥ rpaxaaHuH
53 DJIEKTPOOTPULIATETLHOCTh ATOMOB XMMUYECKUX bu6nmoreka [IOK
anemeHToB/ Beepoccuiickas mpoBepodHas pabota https://m.edsoo.ru/00adaab8
59 HNonnag xumMmuueckas cBsI3b Bubmaorexa ITOK
https://m.edsoo.ru/00adac34
bubmuorexa [JOK
60 KoBanenTHas noJyisipHasi XuMrU4decKas CBs3b
https://m.edsoo.ru/00adaab8
61 KoBasienTHasa HenonsIpHAA XUMHAYECKas CBSI3b Bubmorexa ITOK
p https://m.edsoo.ru/00adaab9
bu6nuoreka [IOK
62 CremneHs OKHUCIIE
TCHEHD ORICITCHIA https://m.edsoo.ru/00adae28
63 OKHUCINTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubmiorexa LIOK
peakdt hitps://m.eds00.ru/00adb076
64 OKHUCIIUTEN U BOCCTAHOBUTEU bubmorexa LOK
https://m.edsoo.ru/00adb076
65 KonTponbhas padota Ne4 no teme «CTpoeHue aroma. bu6mmoreka [JOK
XUMHYECKas CBA3LY https://m.edsoo.ru/00adb486
b K
66 O0001IeHne 1 cucTEMaTU3AINS 3HAHWUI nomorexa O

https://m.edsoo.ru/00adb33c
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67 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

68 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubnunoreka LIOK
https://m.edsoo.ru/00ad9cb2

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KosaunuyecrBo
No 11/ Tema ypoka 4ACOB JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE pecypcChl
Bcero
1 [Tepuognueckuii 3axoH. [lepuoanueckas cucrema | bubnunoreka [JOK
xumMuueckux anemenToB J{. . Meneneera https://m.edsoo.ru/00adb59¢e
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX | bubmmoreka LIOK
3JIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 Kitaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX | bubnuorexa [HOK
BEIIICCTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMu4ecKoi CBSA3M M TUITHI KPUCTATUTMYECKUX | bu6nmoreka [IOK
pemETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme «IloBropenue u
5 yriayOieHne 3HaHU OCHOBHBIX Pa3/eNioB Kypca 8 1
KJ1acca
6 Knaccudpukanus XuMruueckux peakiuii 1o pa3anyHbIM | bubnmnorexka HOK
HpHU3HAKaM https://m.edsoo.ru/00adbcb0
7 [Tonsatue o ckopocTu XUMUYECKO# peakiuu. [lorsTre 0 | bubnmnoreka [JOK
TOMOTE€HHBIX U I€TEPOreHHBIX peaKIUIX https://m.edsoo.ru/00adbe9a
[TonsiTvie 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI,
8 BIIUSIOLINE HA CKOPOCTh XUMUYECKON peakluu U 1 bubmmorexa [TOK
https://m.edsoo.ru/00adc28c
M0JIO’KEHNE XUMUYECKOTO PAaBHOBECHS
9 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmorexa [TOK
https://m.edsoo.ru/00adcade
10 Teopus anekTpouTUUECKON qucconanuu. CUiabHbIE U | bubnuoteka [JOK
CITa0bI€ AIMEKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHeHUs peakuuii. JlJabopaTopHas pabora Ne 1 bubmuoreka [JOK
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1 « U3yyeHne npu3HaKoOB IPOTEKAHUS
peaKuu HOHHOTO 0OMEHa B pacTBOpax
AIEKTPOIUTOB (C 00pa3oBaHUEM OCAIKA,
BbIJIEJICHHEM ra3a, 00pa30BaHHEM BOJIbI)»

https://m.edsoo.ru/00add448

12 XuUMHUYECKHe CBOMCTBA KUCIOT M OCHOBAaHUM B CBETE bubmuorexa [JOK
MPEJICTABICHUA 00 IEKTPOIUTUICCKON TUCCOITUAITTT https://m.edsoo.ru/00add5d8

13 XUMHYECKUE CBOMCTBA COJIEH B CBETE MPEACTABICHUN bubnnoreka HOK
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIIHI https://m.edsoo.ru/00add8b2

. bubmuorexa [JOK
14 [TonsiTue o ruzponuse couen
https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 O0o01IeHre U CHCTeMAaTU3alus 3HAHUH
m 1 https://m.edsoo.ru/00addd 12

16 [TpakTuueckas padota Ne 1. «Pemenue bubnnoreka HOK
OKCHEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KonTponbnas paborta Ne2 mo teme

bubnnoreka IIOK
17 «DNeKTpoNUTHYEeCKas TUCCOHAINsl. XUMUYECKUE
https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»

18 OO6mas XxapakTepuCcTHUKa rajJoreHOB. XUMUUYECKHE bubnuoreka [{OK
CBOIICTBa Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
XmopoBogopoa. CosisiHast KHCI0Ta, XUMHUYECKHE
CBOMCTBA, MOJTy4eHue, npuMeHeHue. JlabopatopHas

19 abota Ne 2 « MI3yueHue CBONCTB COJITHOM KUCIOTHI buomorexa [TOK
p - yi - ’ https://m.edsoo.ru/00ade 104
[IpoBeneHne KaueCTBEHHBIX PEAKITUN
Ha XJIOPHUI-UOHBD»

20 [TpaxTnueckas padota Ne 2 o reme «llonydyenue bubmmoreka [JOK
COJISTHOW KHMCJIOTBI, U3y4EHHE €€ CBOMCTB) https://m.edsoo.ru/00ade348

)1 Brrurcnenus o ypaBHEHUSIM XUMHUECKHUX PEaAKIIHA, bubnuotexa [JOK

€CJIM OAWH U3 pCarcHTOB JIdH B HU30BITKE

https://m.edsoo.ru/00ade488
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bu6nuoreka [IOK

22 OO61as xapakTepucTka 3J1eMeHToB VIA- IIbI
P P Pyt https://m.edsoo.ru/00ade64a
AmnoTtponHsie Monudukanuu cepbl. HaxoxaeHue cepbl
23 U €€ COeMHEHUN B IpUpPOoIe. XUMUUYECKHE CBOMCTBA buGnnorexa LIOK
PHPOXE. https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoaopo1, cTpocHHE, (HU3HUECKUE U XUMUIESCKUE bubnmoreka [JOK
CBONCTBA https://m.edsoo.ru/00ade802
Oxkcupsl cepol. CepHas KucnoTa, GU3NYECKUe U
XUMHUYECKHE CBOWMCTBA, MpuMeHeHue. JlaboparopHas
paborta Ne 3 «M3yueHne XuMHUYECKUX CBONCTB

25 a30aBlIeHHOMN cepHO KUCIOTHI. [IpoBenenune bubmorexa LHOK
p . p P https://m.edsoo.ru/00adea28
KaueCTBCHHOW peaKINy Ha
cynb(haT-uoH U HaOII0JeHHE MTPU3HAKa
€€ IpOTEeKaHUs»

XHUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE

26 MIPOMBIIIJICHHOTO CIIOC00a MOIYICHUS CEPHON KHUCIOTHI. bubnuotexa [HOK
XHUMHYECKOE 3arpsA3HEHNE OKPYKAOIIEH CpEebl https://m.edsoo.ru/00adec8a
COEIMHEHUSIMU CEPBI

7 Brruucnenue MaccoBoil 1011 BBIXO/AA MPOAYKTA bubmorexa [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa 3JeMeHTOB VA-Tpymnmbl. A30T,

28 acIpoCTpaHEHUe B MpUPoJE, pusndeckue u bubmmorexa [JOK
pactpoctp . pHp ’ https://m.edsoo.ru/00adeecab
XUMHUYECKHUE CBOMCTBA

29 AMMHaK, ero pu3nvecKrue 1 XMMUYEeCKHe CBOMCTBA, bubnmnorexka HOK
MOJIyYEHHE U IPUMEHEHNE https://m.edsoo.ru/00adf004

30 [TpaxTiueckas padota Ne 3 mo reme «llonydyenue bubmuoreka LJOK
aMMHaKa, U3y4eHHe €ro CBOMCTB https://m.edsoo.ru/00adf180

31 A3OTHas KUCIOTa, €€ (GU3MUecKre U XUMUYECKUE bubnmnoreka [JOK
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CBOICTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHWE HUTPATOB U COJICH aMMOHUS B KAUECTBE
32 MHUHEPAJIBHBIX YI0OpEeHUN. XUMUYECKOE 3arpsA3HEHNE bubnmnorexa HOK
p X YAODPEHITH. p https://m.edsoo.ru/00adf518
OKPY>KaIOIIEeH Cpeibl COCAMHEHUSIMU a30Ta
®dochop. Oxcua pochopa (V) u pochopnas kuciora,
buznyecKkue 1 XuMUYECKHe CBONCTBA, OIyYCHHUE.
13 JlaboparopHuas pabota Ne 4 «[IpoBenenue bubnmoreka [JOK
KauyeCTBEHHBIX peakluii Ha HOH aMMOHUS U docdart- https://m.edsoo.ru/00adf68a
WOH, U
M3y4YEHUE IPU3HAKOB UX TPOTEKAHUSD)
Hcnonb3oBanue hochaToB B KAUECTBE MUHEPATHHBIX
34 oOpeHuid. 3arpsi3sHEHUE TPUPOTHON CPEIbI bubmorexa LHOK
YROOP - 24P PHP P https://m.edsoo.ru/00adfc20
dbocdaramu
35 Yriepon, pacpocTpaHeHue B Ipupoe, pusndeckue u bubnmnoreka [HOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriaepoaa, ux Gpu3ndecKkue 1 XuMUIECKne
6 CBOMCTBA. 3KOJ‘IOFI/I‘({IC\(;I)(I/I;[ Hé)O6J'ICMLI, CBSISngHLf- c5 Bu6nuorexa [IOK
OKCHJIOM YTJIepo/ia . JJabopaTtopnast pabota Ne
JIOM YIJIEpOL parop P https://m.edsoo.ru/00adfebe
«[Tonydyenue, coOupanue, pacro3HaBaHue U U3yueHUE
CBOMCTB YTJIEKHCIIOTO Ta3ay.
37 YronbpHas KUCI0Ta ¥ €€ COU bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[TpakTuueckas pabota Ne 4 o reme "llonydyenue
38 nekucioro rasa. Kauectsennas peakius Ha kKapOoHaT bubmmorexa [TOK
yr " ' p p https://m.edsoo.ru/00ae027e
HOH
39 [TepBoHauanbHbBIE MOHATHS 00 OPraHUYECKUX bubnuotexa [JOK
BEIIECTBaxX KaK O COEAUHEHUAX yIiIepoaa https://m.edsoo.ru/00ae054¢
40 Kpemunii u ero coequnenus. Jlabopatopnas pabora Ne bubnuotexa [JOK

6 «IIpoBeaeHNEe KaueCTBEHHBIX peakluii Ha KapOoHaT U

https://m.edsoo.ru/00ac080a
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CHJIMKAT- HOHBI U
HN3YUCHUC ITPU3HAKOB UX ITPOTCKAHU)

[IpakTuueckast padora Ne 5. Pemenue

bu6nmoreka [IOK

41 AKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxHeume
P https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCAUHEHHUS
42 Kontposbnas padora Ne3 no teme «Baxknerme bubnmnoreka HOK
HEMETAIJIbl U UX COCIUHCHUS https://m.edsoo.ru/00ae0e18
OO61mas xapakTepuCTHKa XUMUYECKUX IIIEMEHTOB —
MeTauioB. MeTrajuinueckasi CBA3b U METaNINYECKast
43 KpUCTaJuIM4ecKas pemérka. @u3ndyeckue CBOMCTBa bubnuorexa [HOK
meTaisoB. Jlaboparopuas pabota Ne 7 «O3HakomIiIeHHE https://m.edsoo.ru/00ae103e
¢ o0pa3iaMu METaIOB U CIJIaBOB, UX (PU3UYECKUMU
CBOMCTBaMM»
44 XHUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUUYECKUI bubnuoreka [IOK
P HAIPSHDKEHU METAJLIIOB https://m.edsoo.ru/00ael 156
O6mmue criocoOb! momydeHus: MeTayuioB. CIIIaBbI.
. bu6mmoreka [IOK
45 Brruucnenust mo ypaBHEHUSIM XUMHUECKUX PEAKIIHM,
https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJNECPKUT IPUMECH
bu6mmoteka [IOK
46 [ToHsATHE O KOPPO3UH METAIUIOB
https://m.edsoo.ru/00ael1278
bubmuotexa [JOK
47 [Ienounkie METALIBI 1
https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUSA U KNS brbmmorexa [TOK
P P https://m.edsoo.ru/00ae14b2
. . bubmuorexa [JOK
49 [{enouHO3eMeNnbHBIE METAIIBI — KAJIbIUNA U MarHUil
https://m.edsoo.ru/00ael15e8
. bubmuorexa [JOK
50 Baxneime coenuHEHNS KaJIbIUI

https://m.edsoo.ru/00ael15e8
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51 O0001Ienre U cucTeEMaTH3alNs 3HAHAHN
bu6nmoreka [IOK
52 JKECTKOCTE BOIBI M CIOCOORI €€ yCTpaHEHUs
A yerp https://m.edsoo.ru/00ac1886
53 [IpakTuueckas padora Ne 6 mo teme "JKEcTKOCTh BOABI U bubmmoreka [JOK
METO/IbI €€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
bu6nmoreka [IOK
54 AmroMuHui
https://m.edsoo.ru/00aelc64
AmMdoTepHbIE CBOMCTBA OKCHIA M TUIPOKCUIA
JlabopaTtopnast pabora Ne 8 «MccnenoBanue
55 aM(OTEPHBIX CBOHCTB bubmmorexa LOK
P https://m.edsoo.ru/00aelc64
TUIPOKCHU/IA ATFOMUHUS U TUAPOKCUIA
LUHKa)»
Bbubnuoreka 1IOK
56 Keneso H
https://m.edsoo.ru/00ac1d86
Oxkcuppl, runpoxcubl u conu xenesa (11) u xenesa (I11)
. JJaboparopnas padota Ne 9 «IIpoBenenue
. bubmorexa [JOK
57 KaueCTBEHHBIX PEaKlUi Ha HOHBI (MarHusl, KalbIus,
https://m.edsoo.ru/00ae35e6
aMOMHUHUS, UHKa, xene3a (I1) u xenesa (I11), menu (I1),
OTMCAHNE TTPU3HAKOB MX TIPOTCKAHUS
58 O00011eHNEe U cUCTEMATH3AllNs 3HAHUH
[IpakTuueckas padbora Ne 7. Pemenue
59 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHenme bubnmnorexa LIOK
p https://m.edsoo.ru/00ae3de8
METAUIBI M UX COEIMHEHNSD)
Borurcnenus o ypaBHEHUSIM XUMHYECKHUX PEaAKIIHiA,
60 €CJIM OJTMH W3 PEareHTOB JIaH B U30BITKE WIIA COJACPKUT bubnmoreka [JOK
npyuMecH. Berauciaenrst MaccoBOM JTOJIM BBIXO1a https://m.edsoo.ru/00ae1750
MPOYKTA PEAKITUU
61 O00011eHNEe U cUCTEMATH3AINS 3HAHUH



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
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

KonTponpHas padora Ne4 mo teme «BaxHeiimme

62 1
METAJUIBI U UX COEIUHEHUS)
63 BemectBa u MmaTepuansl B HOBCEAHEBHOM KU3HU | bubnnoreka HOK
YeJ0oBeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HEHUE OK arolIey cpeabl 1 bubnmorexa LHOK
P pyzaiot pei https://m.edsoo.ru/00ae4270
65 Posb XuMHU B pelIEHUH DKOJIOTHYECKAX IIPOOIEM 1 bubnmorexa LHOK
P p https://m.edsoo.ru/00ae4270
bubnnoreka IIOK
7 1
66 O00011IeHNE U CUCTEMATU3AIMS 3HAHUN https://m.edsoo.ru/00ae0d0a
bubnnoreka IIOK
67 00600 7 1
ODIICHHEC I CHCTCMATHATIL SHAHIH https://m.edsoo.ru/00adb33c
bubmnoreka IIOK
68 000 7 1
O6obmeHHE 1 CHCTEMATH3AIHA SHAHHH https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumust: 8-# kiacc: 6a30BbIi yPOBEHB: YUEOHUK; 5-¢ U31aHue, nepepaboTannoe, 8 kimacc/
I"a6puensu O.C., Octpoymos N.I'., CnagkoB C.A. AxkunonepHoe o61mecTBo «M3marenscTBo
«IIpocsemenune»

» Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°. AkimonepHoe o0miecTBo «M31arenbeTBo
«IIpocsemenune»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumus. Jlunaktuaeckuit matepuai. 8-9 kiacchl: mocodue i yuuTenen
obmeoOpazoBaTeNbHBIX YupexkaeHuit/A.M. Paaenkuii.-M.: [Ipocsemenne, 2010r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/, https://resh.edu.ru/, https://m.edsoo.ru
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