MO "EPABHHHCKMA PAROIT

MEOY «COCT [SO-03EPOKASA CPEDNRAA Okl WEORPASORATE, ThLLAS! LTKOJ A Mo 2

¥ THRPIKSTION
Mupeirop
! BEYea{OCOTIT Ne 2»
; O

cPacevMOTPeHO: «(L0r1ac0BaHnD)
r,gP_}_I{OE(l,{EIc.IIJ MO L 3aMeC I UTC Th GHPEKIOPR 10
o A Focnrdti B NP MBOY «COCOLT Ne 2

) 4% TR peropRBers’ 22
W

lporaron Na 1 o

2ROB.2024 1, 28.08.2024 -

PABOYAM TTPOTPAMMA

[TPEDMT: L XHAMUA
VIORTHE: 5-9
COCTARATE Th: AATHATOUIOKOBA AL

THE AT HEECKAT SRR <]

PHCCMOTPENO B 5ACCIE
mpotokoa Nel or 26.08.2624

20242025 smcOruf 101




HHOACHUTEJIbBHASA 3AITMCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XUMUH, ONPEAEISAET KOIMUECTBEHHbIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00YyJaroImUXCsi, OMpeaessieT BO3ZMOXKHOCTH MPEAMETa IS
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE I1eJieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JeSITeTIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IPECTaBICHUS O B3aMMOIPEBPAILICHUAX SHEPTUU U 00 BOJIIOLUM BEIECTB B NMPUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYeT peanu3alii BO3MOXHOCTeM M camMopa3BUTHS U (OpMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ MX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI511a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TAlloM B (JOPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HayYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMUMHMH O00ECIeUMBAIOTCS CHElM(UKON comaepx aHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaromKUMHUCs CUCTEMBI NePBOHAYAIBHBIX MOHATHI XMMUHU, OCHOB HEOPTaHWYECKOH XUMHH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona kK e€ m3ydeHuro. CopepiaHHe CKJIQAbIBACTCS U3 CHUCTEMbI MOHATUH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHM30BaHbl IO NPUHIUIY MOCIEAOBATEIBHOIO PA3BUTUS 3HAHWW Ha OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

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

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— MPE/CTaBIEHUHN 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIMU OOBACHEHMsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHME MpOrpaMMbl IO XHMHUHU CIOCOOCTBYET (DOPMHUPOBAHHUIO TPEACTABIEHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydyeHne xumun
OPOMCXOMUT C TMPUBJICYEHUEM 3HAHMM M3 paHee U3YYCHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHH XUMUU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOTo IpeaMeTa COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM [MO3HAHUS IPU U3YYEHHUH BEIIECTB U XUMUYECKUX peakluil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MIO3HABATENILHOM U yueOHO-MCCIIEJ0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallleHus ¢ BEIIeCTBAMHU B TOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATUIO PEIIEHUH, CIIOCOOHOM aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOAAaM  IO3HAHUS,
(bOopMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— oOecreueHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIMMUCS OTIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OLICHHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, MCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHHsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpenbl;



— pa3BUTHE MOTHBAIMH K 00YYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OOmiee 4nciio Y4acoB, OTBEAEHHBIX Ui U3YyYEHUS XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanus, coctaBisieT 153 gaca: B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 85
gacoB (2,5 waca B Hememo). 3a cuer uvactu OOIl OOO, dopmupyemMoil ydyaCTHHKaMU
00pa3oBaTeNIbHBIX OTHOILICHUH, BbIIeneHo 17 vacoB (0,5 4acoB B HeENI0) Ha yriyOyieHHE,
pacmmpeHne 3HaHUH XMMUYECKUX CBOWCTB METAJUIOB, KHCJIOT M OCHOBAHUH, KHCIBIX COJEH,
COCIMHEHUH a30Ta; HA COCTaBJICHHE OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MO METOLY
AJIEKTPOHHOTO OanaHca, ypaBHEHM HWOHHOrO OOMEHA;  BBIYMCICHHS 110 YpPaBHEHHSIM
XUMHUYECKHX PEAKIMH, €ClIM OJWH U3 PEarcHTOB JaH B M30BITKE, BBIYMCICHUS MacCOBOW JOJH
BBIXO/Ia TIPOJYKTa PEAKIMH, BHIYUCICHHUS 110 YPAaBHEHUSAM XUMHUUYECKHX PEAKLUM, €CIH OJUH M3
pEareHTOB CO/ICPKHUT NPUMECH, BBIYHCICHUS 0OBEMOB ra3oB M0 YPaBHEHHIO PEaKLIMH HA OCHOBE
3aKoHa OOBEMHBIX OTHOIICHUH ra30B, BEIYMCICHUS MACCOBOM JIOJIM BBIXOJA MPOJYKTA PEAKIINH;
peleHne SKCIepUMEHTAIBHBIX 33714

COJAEPKAHUE OBYYEHUA

8 KUIACC

IMepBoHayajbHbIE XUMHYECKHE MOHATHS

[Ipenver xumuu. Ponb XuUMHHM B JKM3HHM 4elOBeKa. XUMHUS B CHUCTeMe HayK. Tena u
BemecTBa. Du3nueckne CBOWCTBAa BENIECTB. ATrperarHoe cocTtosHue BemiecTB. lloHaTue o
METO/1aX MO3HaHMs B XUMHH. UHCThIe BemecTBa u cMecu. CiocoObl pa3ieiieHus: CMecei.

ATOMBI W MOJIGKYJbI. XHUMHWYECKHE JJIEMEHThI. CHUMBOJIBI XHMHYECKUX JIJIEMEHTOB.
[TpocTsie U ClIOKHBIE BElIeCTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENIbHAS aToMHast Macca. OTHOCHTETbHAS MOJICKYIIIpHAs
Macca. MaccoBasi JT0JIsI XUMHYECKOTO DJIEMEHTA B COSMHCHHH.

KonnuectBo BemectBa. Monb. MonspHas macca. B3anmMocCBsI3p KOJNIWYECTBa, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacuérel mo hopMynaM XUMHUYECKUX COSAMHEHUN.

Du3nyecKue M XUMHUYECKHE SBJICHUS. XUMHUYECKas peakuus U e€ NpU3HAKH. 3aKOH
COXPAaHECHHS MACChl BEIECTB. XUMHUYECKHE ypaBHeHU. Kinaccudukaus XUMHIECKAX peaKInid
(coenMHEHUS, PA3I0KESHHS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOHW MOCYI0#, mpaBmwiamMu paboThl B Jaboparopuu U mpuéMaMu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M ONMUCAaHUE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPTAaHMYECKUX BEIIECTB, HaOM0IeHne (pr3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIB/IA,
pacTupaHue caxapa B CTYNKe, KHTIEHUE W KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
MPOKATMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mea ¢ KUCIOTOH) SBICHUH, HAOIt0IeHNE
U ONWCAaHWe TPU3HAKOB TMPOTEKAHWS XUMHUYECKMX peaknuid (pas3liokeHue caxapa,
B3aUMOJICCTBUE CEPHOU KHUCIIOTHI C XJOpUIOM Oapusi, pasioxkenue ruapokcuaa menu (1) mpu
HarpeBaHWU, B3auMoJeicTBUE jkene3a ¢ pactBopoM coiu menu (), m3ydenme crmoco6oB
pa3feNieHusT CMeceil: ¢ IMOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BHIIAPUBAHHE, IUCTHUIUISIIHS,
xpomaTtorpadusi, TpoBeIEHHWE OYUCTKH TMOBAPEHHOM COJM, HaONIOeHHEe U OIHCaHue
pe3yJIbTaTOB IMPOBEJIEHUS OIBITA, HUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3/IaHuE
MoOJIeJIe MOJIEKYJ (IapOCTEPKHEBBIX ).



Ba:xHeiimmue npeacTaBuTe/ i HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — 31eMEHT M IPOCTOE BELIECTBO.
Haxoxnaenne kucnopona B mpupoje, Gu3HuecKue U XUMHUECKHUE CBOWCTBA (pPEaKIud TOPCHHUS).
Oxkcunpl. Ilpumenenue xucnopoga. CrnocoObl TONydyeHHUs KuCIOpoja B Jjabopatopuu u
IpOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aloTporHas MOAU(pHUKAIUS
KHCJIOPOJA.

TernnoBoil 3¢ (eKkT XUMHUECKOW peaKklIuu, TEPMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »simemeHT M mpocroe BemecTtBo. HaxoxkaeHue Boxopoga B IIpUPOJE,
bu3HUYeCKre U XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI oydeHus. KucioTer u comu.

Monsipabiii 00BEM ra3oB. PacuéTel 10 XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBorcrBa BoAbl. Boma kak pactBoputens. PactBopbl. HackuieHusle u
HEHACBIIICHHBIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 10jsl BEIIeCTBa B
pactBope. XuUMHYECKHE CBOMCTBAa BOAbl. OcHOBaHMS. Poiib pacTBOpPOB B MPHUPOJE U B KUZHU
yenoBeka. KpyroBopor BOAbl B mpupoje. 3arpsi3HEHUE MNPUPOAHBIX BoA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnd. Oxcunel. Kitaccupukanus OKCHIIOB:
coneo0Opa3yrolre (OCHOBHBIC, KHCIOTHBIE, aM(OTepHEIC) U HecoleoOpasyromue. HomeHkiiatypa
OKCUJI0B. DU3nyecKre U XUMHUYECKHUE CBOKCTBAa OKCUAOB. [lomyueHne okcuioB.

OcHoBanusi. Knaccudukaiuss OCHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanmil. Pu3nuecKue M XHMMHYECKHE CBOWCTBAa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnoter. Knaccuduxamus kucinor. Homenknarypa kucinoT. Ousndeckre U XUMHUECKHE
cBoiicTBa kucioT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucmior.

Comu. Homenxknarypa coneil. ®duznueckue U XxumMudeckue cpoictBa coieil. [lomydenue
COJIEH.

['eneTnueckasi CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpeZIeNIEHNe COJepKaHUs KUCIOpOoJa B BO3AYyXe, MOJIy4eHHEe, COOMpaHue,
pacro3HaBaHM€ M HM3y4€HUE CBOMCTB KHUCIOpOJa, HAOJIOJEHHE B3aMMOJEWUCTBHS BEILECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS U IMPEKpaIleHusi TopeHus (moxkapa), 03HaKOMJICHHE C
oOpa3lilaMd OKCHIOB M ONHUCAaHHE HX CBONCTB, TMOJTy4YeHHE, COOMpaHUe, paclo3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOXHO HCTIOJIB30BaHUE BUEOMATEPHUATIOB), HAOIIOACHIE 00pa3IOB BEMIECTB KOJIUIECTBOM
1 Monb, uccaenoBaHue OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C Pa3IUYHON PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOoBOM JoJiell pacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBHE BOJBI C MeETaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIIEJOBAHUE OOpPA3I[0B HEOPraHMYECKUX BEIECTB Pa3IUYHBIX KJIACCOB,
HAOIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U MIENIOYeH, M3ydyeHHUe
B3aumozeiictBus okcuga Mmeau (ll) ¢ pacTtBopom cepHON KHMCIOTBHI, KUCIOT C METajlaMH,
peakuuii HEeUTpaM3alllK, TOJY4eHUE HEPACTBOPHUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 10 TeMe «BaxkHelmue
KJIACChl HEOPTraHUYECKUX COCTUHEHUIN.



Iepuoauveckuii 3axkoH u Ilepumoauyeckasi cucrema xummu4yeckux djementos I, W.
MenpnesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSI3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbBIEC
peakumuu

[lepBble TOMBITKA KJIACCU(PUKALMUKA XUMHUYECKUX dyieMeHToB. [lonsitHe o rpynmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIETIOYHO3EMENIbHbIE METAUIbI, TaJOreHbl, UHEPTHBIEC Ta3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCU/IBI.

Ilepuonnueckuii 3akoH. Ilepmommueckas cucremMa XuMuUYecKHx diemeHtoB J[. .
MenneneeBa. Koporkonepuognas u juHHONEepuoaHass ¢opmbl Ilepuognueckoit cucteMbl
xumudeckux syemeHTtoB JI. M. MenneneeBa. Ilepuoabst u rpymnnbl. Du3ndeckuil CMBICT
HOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. Onexktponbl. CrpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AMeMEHTOB [lepuonnyeckoil cucTemsl
J. W. MengeneeBa. XapakTepHCTUKa XHUMHUYECKOTO »JJEMEHTa IO €ro IMOJIOKEHHIO B
Ilepnonnueckoit cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIINYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U MEePUOIaM.

3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKUX SJIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J1. 1. MenaeneeB — y4€HbIN U IPaKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKHUX AJIeMEHTOB. MIOHHAas CBSI3b.

Crenenp  okucneHus.  OKHCIUTENBHO--BOCCTAaHOBUTENBHBIE — peakuuu. IIponeccst
OKHCJIEHHS U BOCCTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yyeHHe OoOpa3loB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCH]IA
LIMHKA C pacTBOpPaMHU KHCJIOT U ILEJIOYEH, MPOBEIECHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEDPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (rOpeHue, peakliuy pa3iokKeHUsl, COETUHEHUS).

Mescnpeomemnnie ceasu

Peanuszanus MEXNpEeAMETHBIX CBA3EH NPU U3yUYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX IOHATUH, TaK W TIOHATHH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUISI OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHbIH (DaKT, TUIOTE3a, TEOpHUS, 3aKOH,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJA, H30TOIIbI,
pPaZo0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BELIeCTBO, TelI0, O0bEM, arperaTHoe
COCTOSIHUE BEIIEeCTBA, a3, (hU3MYECKHe BEJIWYMHBI, €IUHUIIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOIIa€MBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemiecTBo M XUMHYeCKasi peaKius

Ilepuonnueckuii 3akoH. Ilepmoamyeckass cucrteMa xuMuueckux asnemeHtoB . U.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XHUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaldblUs U UX COEAVUHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 35ieMeHTOB B [leproauyeckoii cucteMe U CTpOEHHEM UX aTOMOB.



CrpoeHne BemiecTBa: BHIbl XUMHYECKOM CBSI3H. THUNBI KPUCTAJUIMYECKHUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTAIMYECKOM PEIIETKM M BUJA XUMUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEUICCTB, OTHOCSIIMXCS K Pa3jMYHBIM KJIaccaM HEOPraHWYECKUX COCIMHEHHM, TeHEeTUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX PeaKkUil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BELIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO YYacTHIO KaTajau3aTopa). DK30- U
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTne 0 ckopocTu XUMHUUEcKOW peakiuu. [lonsTHe 006 00paTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TIeTeporeHHbIX peakuusx. Ilonsatue o
karanuse. llonarne o XxumuueckoM paBHOBecuu. DPakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pEeaKLMU U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTEBHO-BOCCTAHOBUTENIBHBIE PEAKIH, SJCKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBHON peakuuu. COoCTaBIEHHE YPABHEHMHM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr0 OaaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsl,
QHUOHBI. MexaHu3M JAHMCCOIMAallMM BELIECTB C pa3jIMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U ClIa0ble SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcloBHs MPOTEKAHUS PEaKIMil MOHHOIO OOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIOT, OCHOBaHHUI M COJe B CBETE
NpEJCTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
ITonsATHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIEeCTB —
METAJJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATpPHUs),
WCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpOB, UCCIEI0BaHUE JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpOIEcca AUCCOLMALUU
KHUCJIOT, IIeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTBITOB, WITIOCTPUPYIOIIMX MPHU3HAKU NMPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BBIACNICHHE Tra3a, OOpa3oBaHME BOJBI), OIbBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peaKuil (rOpeHue, peakiu pa3jIokKeHUs, COSAMHEHUS),
pacro3HaBaHHE€ HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAaueCTBEHHBIX pEaKIUil Ha HOHBI,
pelleHne SKCIepUMEHTaNbHbBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (u3HUecCKHe CBOICTBa MPOCTHIX BELIECTB — TraJOr€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEeMEeTaUlaMu,
miesouamu).  Xuoposopopod. ConsiHas —KuCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIYYEHUE,
npuMeHeHue. [leicTBre X1opa U XJIOpOBOJOPOJa HAa OpraHu3M 4elloBeKa. BaxxHenmue XJIopuasbl
1 X HaXO0XJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAIMN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYECKHe M XUMHUYECKHe cBoMCTBAa. OKCHIBI CEphbl Kak



MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBOMCTBA
(oOme Kak MpeNCTaBHTENS Kilacca KUCIOT M crenuduueckue). XUMHUYECKUE pPEeakluy,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMoiydeHHusl cepHOi KucioTel. IIpumenenue
cepHoit KucnoTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl U e€ coelMHEHUH B TMpHupoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Kalollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC JOXKAM, 3arps3HEHHE BO3[yXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLIECHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymmnbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIECHUS. A30T, paclpoCcTpaHeHHEe B NpuUpone, (Quudeckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYEeCKHUe
CBOWCTBA, MoJlyueHue u npumenenue. Coiau aMMOHHUS, UX (pU3HUYECKHEe U XUMHYECKHE CBOMCTBA,
npuMmeHenue. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THAas KHUCIIOTa, €€ MOJIyuyeHHe,
dusznueckue W XUMHYECKHE CBOicTBa (OOIIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckne). Mcnoap3oBaHWe HHUTPATOB M COJICH aMMOHHMS B KadyeCTBE MHHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAroIIeH Cpelbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Docdop, amaoTpornHble MOAUDUKALNN
docdopa, ¢pusndeckue u xumuueckue coiicrsa. Oxcun docdopa (V) u dochopHas kuciora,
¢usznueckue M XHMMHUYECKUE CBOWCTBa, noiyuyeHue. Vcmonb3zoBanue @ochaTroB B KadecTBe
MUHEPAIBHBIX YIOOPEHUI.

OO6mas xapaktepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHHs. YTIEepoJ], aJFIOTPOIHbIE MOIU(UKALIMK, PACHPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxkcupapl yriaepoaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsbl, CBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTEe3a TI00AIbHOTO TOTEIUICHHUs KIMMaTa, MapHUKOBBIN 3QQeKT. YTonbHas KUCIOTa U e
colM, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHHUSAX YIiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YyKCycHas Kkucnora). Ilpuponnsie
HUCTOYHUKU YTJIEBOJOPOAOB (Yroib, MPUPOJIHBIA Ta3, HePThb), MPOIYKThl HX NepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YelOBeKa. MarepualbHOE EIHHCTBO
OpraHMYECKUX 1 HEOPTaHMUECKUX COCTUHEHHH.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOMCTBa, IOJyYeHHE W TPUMEHEHHE.
Coenunenus kpemMHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHUEBOU kucioTe. CUITUKATHI, UX UCIIOJIb30BaHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHelinme
CTPOUTENbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. IIpoGremsr
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEeaKkIUil Ha XJOPUA-UOHBI M HAOJIO/IEHHE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3MYecKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHHUH (BO3MOKHO
UCIIONIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOPUAOB (TaJOTEHUIOB),
O3HaKOMJICHHE ¢ o0pasumamu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyrauBaHMs  caxapa TMOJ  JCHCTBHEM



KOHIICHTPUPOBAHHON CEPHOM KUCIOTHI, U3YUCHUE XUMUYECKUX CBOMCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakIMH Ha Cyiab(paT-uOH M HAOIIOJCHHWE NpU3HAaKa e&
NPOTEKaHUs, O3HAKOMJICHHE C (M3MUYECKHMHU CBOWCTBaAMH a30Ta, (pocdopa M ux coenuHEHHH
(BO3MOKHO HMCIIOJIB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THRIX U (pochOopHBIX yaoOpeHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHUaka, IPOBEJCHHE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHHMA M (ocdar-uoH M H3yd4eHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJECICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENIeld KpUCTANIMYECKUX PEeHIETOK ajamasa,
rpadura, ¢ymiepeHa, O3HAKOMIJIEHHE C MPOIECCOM aaAcopOlUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOra3a, NOJy4eHrue, COOMpaHue, paclio3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIMM Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE 3KCIEPUMEHTAIbHBIX 3a/ay Mo TeMe «BaHelue
HEMETAJUJIbl U UX COETUHEHUS.

Metayibl M X COeIMHEHUS

OO0miass xapakTepUCTHKAa XHUMHUYECKHUX DJIIEMEHTOB — METa/lIOB Ha OCHOBAaHUU UX
nosnoxenus B [lepuonnueckoii cucreme xumuueckux snemeHToB Jl. 1. MenzaeneeBa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTalauyeckas CBsI3b M MeETaJNIMYecKas KpUCTaIndecKas
pemérka. DJIEKTPOXUMHUYECKUM psAl HanpsokeHu MeramioB. dusnueckue U XUMHUECKUE
cBoiicTBa MeTayyioB. OO1ue cnocoObl Moxy4eHusi MeTaioB. [loHATHE O KOPPO3UU METAIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Koppo3uu. CIiaBsl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[Ilenounbie MeTawibl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, CTpOEHUE UX aTOMOB, HaXOXACHHE B Npupoac. PU3nuecKue U XMUMHUYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
IEJIOYHBIX METAJIJIOB U UX COEAUHEHUH.

[IlenoyHo3emMenbHBIE METAUIBI MarHuil W KajlblUU: TnoyokeHne B Ilepuoamueckoit
cucrteme xummuueckux snemeHTtoB JI. M. MeHpneneeBa, cTpoeHHME MX aTOMOB, HaXOXICHHE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHeHUs
KaJbIus (OKCUJ, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomMuHuit: nonoxenue B Ilepumonnyeckoil cucrteme xumudeckux snemeHto J[. .
MenzeneeBa, CTpOEHHE aTomMa, HaxoKJAeHUe B npupoje. dusndeckne U XMMHUYECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cuctemMe XuUMUYeCKHX a3nemeHTtoB J[. H.
MenneneeBa, CTpoeHHE aToMa, HaxoXAeHue B npupoje. dusnueckre U XUMHUYECKHE CBOMCTBA
xkene3a. Okcuawl, Tuapokcunsl u comu skenesa (II) u xenmesa (lll), ux cocraB, cmoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C O00pa3llaMM METa/lIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3y4eHHE pe3yJbTaTOB KOPPO3MHM METAUIOB (BO3MOXKHO HCIIOJIb30BAaHHE BHECOMATEPHAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIIUS U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEeHHUs Kee3a B
KHUCTIoposie  (BO3MOXKHO — MCIIOJIb30BAaHME  BUIEOMATEPHUAOB), IMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, UHKa, xene3a (Il) u xenesa
(1), memu (1), HaGMIOICHNE U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATPHS,
KaJiusl U KaJbliug (BO3MOXHO MCIIOJIb30BaHKME BUACOMATEPHUAJIOB), UCCIe0BaHNuEe aM(OTEPHBIX
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TeMme «BaxHeWIne METallyIbl U UX COCIMHEHUS.

XuMus M OKpy:xamouas cpeaa

BemectBa 1 Marepuansl B IOBCEAHEBHOM KU3HU YeJIOBEKa. be3omacHoe MCHob30BaHue
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHUE OKpPY)KaoIel cpebl (MpeeabHas JOoMyCcTUMasi KOHLIEHTpaLus
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHun 3K0JIOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MAaTEPHATIBI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpHU U3YYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUmoTe3a, 3aKOH, TEOpus,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHUE, MOIEIb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOIOTHUSI, MATEPUAIIHI.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, I[POBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TeNO, 00BbEM, arperaTHOe COCTOSHHE BEIIeCcTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMIETKa, CIJaBbl, (U3MUECKHUE BEIMYUHBI,
€MHMIIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, MIaHEThI, 3BE3/1bl, CoHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajIbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaANbl, TOpPHBbIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJIbTATDI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOIIEr0 0OO0Opa30BaHUS
JOCTUT'AKOTCA B XOI€ O6yquH${ XUMHUHU B CIUHCTBC yqe6H0171 n BOCHI/ITaTeJ'IBHOI\/'I JCATCIIBHOCTHU B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHUMCKHUMH  COIIMOKYIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMHU TOBEIEHUS U
CIIOCOOCTBYIOT TIPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COIIMATN3AINN 00yJaOIUXCS.

.HI/I‘-IHOCTHBIC pe?;y.]'II)TaTBI OTpa)KaIOT TOTOBHOCTH 06y‘Ia}OH_[I/IXC$[ pyKOBO}ICTBOBaTI)CSI
CUCTEMON TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIlMH M pacCHIMpPEHHE OMbITa JIESTEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpHMoOTHYECKOro BOCIUTAHMA:

IIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY U HAYIHOMY
HaCJICIUO, INIOHHMMAaHHA 3HAYCHUA XHMH‘ICCKOf’I HayKI/I B XHU3HU COBpCMeHHOI‘O 06mecma,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW MH(OpMALUEe O MEpedOBhIX JTOCTUKEHUSAX U OTKPBITHIX
MHPOBOH M OTCYSCTBCHHOH XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTPOWMCTBE
MHpa U OOIIECTBA;



2) rpakKIaHCKOr0 BOCTIMTAHUS:

IIPEJCTaBICHNUS] O COLMAJIbHBIX HOpPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOLIEHHM B
KOJIJIEKTUBE, KOMMYHUKATUBHOU KOMIIETEHTHOCTH B 00111eCTBEHHO MOJIE3HOM,
yueOHO-UCCIIEeIOBATeNIbCKON, TBOPUYECKOM W JpPYruX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATEIbHOCTH NP BBIMOIHEHUN YU4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMHUYECKHX OSKCIEPUMEHTOB, CO3AaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IPOLIECCEe ITON y4eOHOW AEATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHHWE M TOCTYNKH CBOMX TOBapHIled C MO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIECTBUIN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMMUYECKOH  peaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBISIOIIME OCHOBY JUIS
MOHMMAHUA  CYHNIHOCTH HAyYHOHW KapTUHBI MHpa, NpPEICTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOAbI, B3aUMOCBS35AX YEJIOBEKa C IMPUPOJHOM Cpeloi, 0 posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABJIICHHbIE HA IMOJIyY€HHWE HOBBIX 3HAHUN MO XHMHH,
HEOoOXOoauMBbIe I OOBSCHEHUS HaONI0IaeMbIX TMPOILIECCOB U SIBICHMM, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHON pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPAaBOYHOH JUTEpaTypOW, NOCTYHMHBIMU TEXHHUYECKHMMM CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEepeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YEeHUs B ajbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO,
YCTAaHOBKM Ha 3/0pOBbIi 00pa3 JKW3HM, OCO3HAHUE IOCIEACTBUI U HENpPHUSITHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJEHUsI alKorojsi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30MacHOCTH NpU OOpallleHMH ¢ XMMHUYECKHMMH BeELIeCTBaMH B OBITY U peajbHOMH
KU3HU;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpPEC K MPAKTHUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudyHOro poJia, yBaKeHHUE K
TpyAy W pe3yibTaTaM TpPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAaHUH 10 XWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPaeKTOpUU
NPOJODKEHUsST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaTIbHOU N1eATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHABHON Cpeie;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (HU3MUECKOMY M IICHXMYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIOIEHUS IPpaBmiI 0€30MacHOTO TOBEACHHUS MPH paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOICH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYEHUM XUMHH, IS pelleHus
3a/1a4, CBSA3aHHBIX C OKPYXKAIOILIEH IPUPOJIHON CPENOH, JUIsl TIOBBIIECHUS YPOBHS dKOJIOTMYECKOU
KYJIBTYpBI, OCO3HaHUS TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTe WX pelieHus



MOCPEACTBOM METOJIOB XMMHH, SKOJOTHYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJCTBOBATHCSI UM B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbLHOM IPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHI

B coctraBe MerampenMETHBIX pe3yJIbTAaTOB BBIICISIOT 3HAUUMBIE JUJIs1 (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHS, MPUHIUIM, THIOTEe3a, (akT, cUcTeMa,
IpoIIecC, KCIIEPUMEHT U JIPYTo€.), KOTOPhIe UCHOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX
npeaMeTax U MO3BOJSIOT HA OCHOBE 3HAHUN U3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAay4yHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHble NEHCTBUS (I103HABaTEIbHbIC,
KOMMYHHUKATHBHbIE, PETYJIATUBHBIC), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILLECTBICHUIO YU€OHOU NEATEIbHOCTH.

ITo3HaBaTe/1bHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Bba3zoBble Jioruyeckue eiicTBUS:

YMEHHsI HCHOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS IPH OCBOCHUU 3HAHUU:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATHH (BBIIENSATH UX XapakTEepHblE IPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C APYTUMH MOHITUSMH), UCTIONH30BATh HOHATHS IS OOBSCHEHUS
OTJICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XUMHUYECKHX BEIIECTB U XMMHUECKUX PEaKIUi, yCTaHABIUBATh MPUYMHHO-CIICICTBEHHBIC CBSI3U
MEXly 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIC, IEAYKTUBHBIE,
10 aHAJIOTUH), AEJIaTh BBIBOJbI U 3aKIIIOUECHUS;

YMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MpPeoOpa3oBbIBaTh LIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XuMHueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOM peakuuu — TMpU pelleHuu YydeOHo-
MO3HABATENbHBIX 3a/ad, C Y4YETOM OSTUX MOJENbHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IPOTUBOPEUHS B U3y4aeMBbIX IIpOLEccaX U SIBJICHUSIX.

ba3zoBble ucciieqoBaTe/bCKHE 1eHCTBUSA

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHHUA, a
TaKkK€ B KayecTBE OCHOBBI Uis (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXJICHMIA;

npruoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OPTaHM3ALMU M TMPOBEACHHUIO YYEHUYECKHUX
HKCIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0/I0M MPOIIecca, CaMOCTOSTEIbHO TPOTHO3UPOBATh €TI0
pe3ynbTaT, (GopMyIHpoBaTh OOOOHIEHHS M BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O POesIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

YMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUJIOB
1 GOpM IPECTABICHUS, TOJYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJspHAsl IUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHble TMOcoOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHSATh Pa3IMUHbIe METO/Ibl U 3aMPOCHI MPU OUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNeIEHHOTO THUIIA, NMPUOOPETEHHE OIbITa B O0JACTH HCIOJB30BaHUS WH(HOPMAIIHOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIaICHUE KYJIbTYpOH aKTUBHOTO HCIOIb30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpencTaBICHUS



MHpOpPMALMU U WIIIOCTPUPOBATh PELIAEMble 3a/Ja4l HECIOXKHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHUE HCIOIb30BaTh M AHATU3UPOBATh B Ipolecce y4yeOHOM M HCCIeN0BATENbCKOM
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSHUM POMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY’KaIoLIed IPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBUA:

YMEHMsI 3aJaBaThb BOIPOCH (B XoJe jauajora M (WIM) JUCKYCCHUU) IO CYLIECTBY
oOcyxnaeMoll TeMbl, (HOPMYIUPOBATH CBOM NPEJIOKEHHS OTHOCUTEIBHO BBIIOJIHEHUS
NPEeJI0KEHHOH 3a/1a4H;

YMEHMSI IPEACTABIIATh NOJyUYEHHBIE PE3YJIbTAThl I03HABATENBHOM AESITEIbHOCTU B YCTHBIX
U DHUCbMEHHBIX TEKCTax; JAejaTh IMPE3EHTALUI0 pE3yJbTaTOB BBIIOJIHEHUS XUMHYECKOIO
JKCHEpUMEHTa (J1abOpaTOPHOIrO OmbITa, Ja0OpaTOpHOl padOThl MO HCCIEIOBAaHUIO CBOMCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM NO3HABATEJILHOM U
HCCIIEIOBATEIICKON JICATEIBHOCTA TPU PEIICHHH BO3HHUKAIOMIMX IMPOOJeM Ha OCHOBE ydéra
OOIIMX HHTEPECOB U COIJacoBaHMs NO3MLUN (0OCYyXIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMbI», KOOPJIMHAIIU COBMECTHBIX JEHCTBHI, ONpeesIeHue KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

PeryassTUBHbIE YHHBepcalbHbIe Y4eOHbIe AeilicTBHUA:

YMEHHUE CAMOCTOSITENIHO OMPEAEATh eI IesTeIbHOCTH, IJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATENILHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AJITOPUTM JIEWCTBUM NpH
BBINMOJIHEHUH 33aHUN C y4€TOM IMOJyYyeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTara 3asBICHHOM LienH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3a/laHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHus,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOCHHBIE
oOydarolmuMucs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI JAEWCTBUH, crneuuduueckue ams
npeaMeTHoW oOnactu «XUMHS», BUIBl JAEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalni, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K konuy oOyuenust B 8 kJiacce mpeIMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxatb chOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSl YMEHUI:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyIa, XUMUYECKUI

9JIEMEHT, TMPOCTOE BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OZHOpOIHAs U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHasi M MOJEKyJspHas Mmacca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas 0Nl XHMHUYECKOTOo
3JIEMEHTAa B COEIMHEHHMH, MOJIPHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
3EKTPOOTPHULIATENbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peaklusl, KilacCupuKaius
pEaKMii: peakMi COSAUHEHMs], peaKUK Pa3IoKEeHUs, PEAKIIMK 3aMELECHUs, PEaKIUU
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINU, TETNIOBOM 3P PEKT peakluy, sIpo aToMa,
AJIEKTPOHHBIN CJIOW aTroma, aToOMHas OpOWTanb, PagHyC aroMa, XUMHYECKas CBsI3b,
HOJISIpHAst M HENOJsIpHas KOBaJIEGHTHas CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;



® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IMOHATUM U MPUMEHSATH 3TH
MOHSTHS IIPU OMUCAHUH BEILECTB U UX MPEBPAIICHU;

® CNOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY Ui COCTaBlieHHS (OPMYNl BELIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIIUi;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIUHEHMHA 1O QopMmyliaM, BHJ XUMHYECKOW CBSI3U
(xoBajIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCIMHECHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
MOHMMAaHUE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nonoxkenuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHs] MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMUYECKUX BJIEMEHTOB: Pa3juyarh MOHATHS «rJaBHas moAarpymnmna (A-rpymma)» u
«mmoboynas moxarpynmna (b-rpymma)», mameie W OONBIIME TIEPUOMABI, COOTHOCHUTH
o0o3HavYeHusi, KOTOpble UMeroTcs B Tabnuue «llepuognueckas cucteMa XUMHYECKHX
anemeHToB J[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3aps] sapa, o0Illee YHUCIO JJIEKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KIaccH(UIUPOBATH XUMUYECKHE JICMCHTHI, HCOPTAHUYECKUE BEIIECTBA, XUMHUYCCKHE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIIOBOMY
dbdexry);

® XapaKTepu3oBaTh (OMHUCHIBaTH) OOIME XWMHUUYECKHE CBONCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUWE MpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

® [IPOrHO3UMPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOT'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMHUYECKUX MPEBPALEHUN B PA3TUUHBIX YCIOBUSIX;

® BBIUUCIATH OTHOCUTENIbHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEHIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 1Mo (opMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM pPEeaKIuu;

® TIPUMEHSATH OCHOBHBIE OMEPAIMH MBICTUTEIHLHON JCATEIHPHOCTH — aHAIW3 U CHHTE3,
cpaBHEHHE, 0000IICHNE, CHCTEMAaTH3alNI0, KIACCU(DUKAIINIO, BBISBICHHE MPUYUHHO-
-CJIEJICTBEHHBIX CBSA3€H — JJII M3Y4YEHHs] CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIIUM,
€CTeCTBCHHO-Hay4YHbIE  METOJbl  TO3HaHUS  —  HaAOMIOJAeHWe,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIIEHHBIH);

e cleloBaTh MpaBWjaM IMOJIb30BAHUS XHMMHUYECKOM TIOCYAOH H  J1abopaTOPHBIM
o0opy/sOoBaHUEM, a TaKXke IpaBWiiaM OOpAalleHUs] C BEIIECTBAMU B COOTBETCTBHM C
WHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB MO MOTYYSHHUIO
U CcOOMpaHUIO Ta3000pa3HBIX BENHIECTB (BOJOPOAA M KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOpPOB € OMPEACIIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MIIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IlEJoYei U
KHUCTIOT C TIOMOIIbIO HHIUKATOPOB (JIakMyc, (peHON(TaTenH, METHIIOPAHXK U JPyTHE).

K koniy oOydeHus B 9 kjacce IpeaMETHBIE pe3ylbTaThl HA 0A30BOM YPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:



pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHMX IOHATUH: XUMHUYECKHI AJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CII0)KHOE BELIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCIIEHUS, XUMHUYECKas pEaklMs, XUMUYecKas
CBSI3b, TEIUIOBON 3((EKT peakiyu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTH,
HE3JICKTPOJIUTHI, JIEKTPOIUTUYECKAs JAUCCOLMAIMs, peakUud HOHHOro OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHEe, OOpaTUMble U HeoOpaTUMbIE pEaKLuy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAUIMYeCcKas), KpUCTAJUIMYecKas pemeérka, Koppo3us
METaJUIOB, CILJIaBbl, CKOPOCTbh XHMMYECKOH pPEaKLIMH, HPEIeIbHO JOIycTUMas
koHueHrpauus [I/IK Bemecrsa;

WIITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHSATHH U NPUMEHATh 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAILIECHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJHMKY JJIsi COCTaBJICHHMsS (OpMya BELIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

ONpeNeNiATh BAJIEHTHOCTb U CTENEHb OKUCJIEHUS XUMHUYECKUX JJIEMEHTOB B
COCIMHEHUSAX pPA3IMYHOIO COCTAaBa, IPHUHAIJIEKHOCTh BELIECTB K ONPEAEIEHHOMY
KJlaccy coellMHeHHH 1o (opmynam, BHJ XMMHYECKON CBS3U (KOBAJEHTHAsi, MOHHAs,
METaJUIn4YecKas) B HEOPraHMYECKUX COEJUHEHUSAX, 3apsii HMOHAa IO XHUMHUYECKOH
dopMyiie, XapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. 1. MenneneeBa u 1€MOHCTPUPOBATH
€ro NMOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3ziMuyaTh MOHATHS «TJ1aBHas mnoirpymma (A-
rpynna)» u «mnobouynas mnoxarpymmna (b-rpynma)», manele u OosibliMe MEPUOJBI,
COOTHOCUTb O0003HAu€HMs, KOTOpbIE HUMEIOTCA B IEPUOAMYECKOM Talnuue, C
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0lee YHUCiIo MEKTPOHOB U PACIpeeNieHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OILMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOMCTB 3JIEMEHTOB M HX
COEIMHEHUI B IpeJieax MalbIX MEPUOJIOB U TJIABHBIX MOArPYNN C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy M COCTaBY YYacTBYIOIIMX B PEAKIMHM BEUIECTB, IO TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIEHHSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME W CHEHU(PUYECKHMEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXK/1asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOIMX XUMUYECKUX PEaKLUN;

COCTaBJIAITh YPAaBHEHUS 2JIEKTPOIMTUUECKON TUCCOLMALMU KUCIIOT, HIEIOUEl U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeElIeCTBaMHU
pa3INYHBIX KIIACCOB;

PAaCKpBIBATh CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEeaKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUECKUX MPEBPAILEHUN B pa3INYHbIX YCIOBUSX;



BBIUUCIISTH OTHOCUTEIHHYIO MOJCKYISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMMHUYECKOM TMOCYyIol U J1ab0paTOpHBIM
o0opyIOBaHUEM, a TaKKe IpaBHUia OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYCCKUX OMBITOB IO TOTYYCHHUIO
¥ cOOMpaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YIJIEKHCIIOTO rasa);

IPOBOJUTH PEAKLUH, MOATBEPXKIAIOIINE KAYSeCTBEHHBI COCTAaB Pa3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOoMHI-, MOAUI-, KapOoHat-, (ocdart-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YyUYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIC ONEpAIMU MBICTUTEILHON NeATEeIbHOCTH — aHallu3 U CHUHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTH3allUI0, BBIIBICHWE NPUYMHHO-CIIECICTBEHHBIX
CBs3€M — JUIS M3y4YCHHs] CBOWMCTB BEIIECTB M XHUMHUYECKUX PEAKIIMii, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAHUS — HaONIOJIEHHWEe, W3MEPEHUEe, MOJEINPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBI).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [IOK

' MPAKTUYECKOU JIeSITEITbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.eds00.ru/7f41837¢c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoteka [IOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dJIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3znea 1. BemmecTBO M XUMH4YeCKHEe peaKkuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHun 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 5 bubnnorexa [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
DIIEKTPOIUTHYECKAs JUCCOLIMALIMSL. bubmmoreka [JOK
1.3 11 1 1
XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 21
Pasznen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0m1as XxapakTepUCTUKa XUMHUECKUX 5 1 bubnnorexa [JOK
' snementoB VIIA-rpymisl. [anores: https://m.eds00.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 8 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 8 1 bubnmorera LHOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 9 1 2 bubmmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazueny: 30



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

Pasznea 3. Mera/iibI M UX CO€THHEHUS
bub6nmoreka [IOK
3.1 06 % 7
HIHC CBOMCTRA METAILIOB https://m.eds00.ru/7f41a636
b K
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 17 2 hgg?;g?gg;gﬁ (78413636
Hroro no pazgeny 24
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Pasznea 5. O0001menue 3HAHUH
59 [ToBTOpEeHKE M 0000IIICHNE 3HAHUMA 4 5 DIIeKTPOHHBIC M3IaHHs
' OCHOBHBIX pa3/iesoB KypcoB 8—9 kiaccoB koHTpons 3YH
Bupryanbnas
5.3 Pemienne skcniepuMeHTAIBHBIX 337124 3 3 naboparopust: YuebHoe
SHGKTpOHHOG N31aHUC
Htoro no pazneny: 7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 85 10



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoaudecTBO 9acoB
Ne Konrp l;}f;q fara DJIEeKTPOHHbIE
Tema ypoka ONBHBL | ayve uudposbIe
n/ Bcero e st o0pa3oBaTe/ibHbIE
n l::lﬁOT pago pecypcbl
ThI

1 IIpenmet xumuwn. Ponbs XxumMun B 1 bu6nmoreka IJOK
JKU3HM 9eIoBeKa. Tella v BelecTa https://m.edsoo.ru/ff0d210c

5 IlonsTHE 0 METOIAX ITO3HAHMS B 1 Bu6nuoreka IJOK
XUMUH https://m.edsoo.ru/ff0d227e
[Mpaktuueckas padbora Ne 1

3 «IIpaBua paboTsl B maboparopun u 1 1 bubmmorexa [IOK
npUEMBI 0OpaICHUS C https://m.edsoo.ru/ff0d23dc
nabopaTopHBIM 000PYIOBAHUEM)

4 YucThle BelecTBa U CMECH. 1 bubmuoteka LIOK
Croco0bI pas3aeneHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTraeckas padora Ne 2

5 «II’)a3zxeneHHe cieceﬁ (ma mpumepe 1 1 bubmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OYMCTKHU TIOBAPEHHOHN COJIH)»

6 ATOMBI I MOJIEKYJIBI 1 bubamoreia LIOK

https://m.edsoo.ru/ff0d2aéc

7 XUMHYECKHUE JIEMEHTHI. 3HAKU 1 bubmoreka IIOK
(CHMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U clI0XKHBIC BEIIECTBA 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2aéc

9 ATOMHO-MOJIEKYJISIDHOE YUeHHE 1 bubamoreia LIOK

https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSHCTBA COCTaBa

10 BEIIECTB. XUMHYecKast popmyIia. 1 Bubmoreka [JOK
BasieHTHOCTE aTOMOB XUMHYECKUX https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
OTHOcHTENIbHAs aTOMHas Macca.

11 OTHOCUTENBHAS MOJIEKYJIIpHAS 1 bubamorera LIOK

https://m.edsoo.ru/ff0d323c
Macca

12 MaccoBast 10J151 XUMHUYECKOTO 1 Bu6nmoreka IJOK
JJIEMEHTA B COSIMHEHUHI https://m.edsoo.ru/ff0d350c

13 Koanuectro BemecTBa. Mob. 1 bubmunoreka IIOK
MonspHas macca https://m.edsoo.ru/ff0d5230

14 duznyeckue 1 XUMUICCKHE 1 bubmuoreka IIOK

SIBJICHUSI. XUMHYIECKas peaKkmusa

https://m.edsoo.ru/ff0d37fa



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
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

15 IIpu3Haku 1 ycloBuUS NPOTEKaHUS Bubmuorexa LHOK
XUMHAYECKHUX PEaKIINit https://m.edsoo.ru/ff0d3al16
16 3aK0H COXPaHCHHS MacCHl BEIIECTB. bubmmoreka [JOK
XUMHYECKHE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
BrrarcneHus: KOTM4ecTBa, MacChl
17 BEIL[ECTBA [0 YPaBHEHUSAM Bubmiorexa LIOK
. https://m.edso0.ru/ff0d5708
XUMHYECKUX PEaKIuil
Kraccudukarms XuMuaecknx
18 peaKHI/IIgI) (Co:ﬂI/IHeHH}I pasnoxeHus brbmmorexa LIOK
’ ’ https://m.edsoo.ru/ffod3f34
3aMeIICHIS, OOMEeHa)
M. B. JIoMOHOCOB — y4€EHBII-
19 SHITUKJIOTICIHCT. O6o6ymeHHe u brbmmorexa LIOK
B https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3alus 3HaHUH
20 KontponbHas pabota Nel mo Teme Bubmuorexa [JOK
«BerecTBa 1 XUMHYECKUE PEAKIHN https://m.edsoo.ru/ff0d4290
Bo3ayx — cmecs razos. Cocras
21 Bozzfl;’xa. Kucnopon — anement u bubamorexa LIOK
https://m.edsoo.ru/ff0d448e
npocToe BeriecTBo. O30H
DU3NYECKUE U XUMUYECKHE
29 CBOICTBa KHCIOPOa (peaKInu bubmmorexa [IOK
OKHCIeHHUs, ropenue). IToustre 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
CriocoObI MOTy4eHUs KHCIOpo/ia B
23 naboparopuun ZIquOMLIHIJIerH(iTI/I. bubamorera LIOK
https://m.edsoo.ru/ff0d497a
IIpumenenue kucaopona
TemnoBoit 3PPEeKT XUMUIECKOH
24 pEeaKLMU, IOHSITUE O Bu6nuoreka IJOK
TEPMOXUMHYECKOM YPaBHCHUH, https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMHUECKHIX PEAKIHIX
Tornmuso (HedTh, yrois 1 MeTaH).
25 3arpﬂ3HeI§Heq;o3;[);xa CHOCOOBI iro bubamorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
npeJI0TBPAIICHUS
[pakTrdeckas padota Ne 3 o Teme
26 «l?lonyquI/Ie u Ic)061/1paHI/Ie bubamorera LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3yUYEHHE €T0 CBOWCTBY
97 Bonopon — anemeHt u npocroe Bubmuorexa LIOK
BenecTBo. HaxosxkieHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
OuznuecKre U XUMHYESCKHE
28 cBoiicTBa Bopopoaa. [Ipumenenue bubamorera LIOK
https://m.edsoo.ru/ff0d4ddo
BOJIOpOJIA
29 TlonsTHE O KUCIOTAX U COJIAX bubamoreica LIOK
https://m.edso0.ru/ff0d50d2
30 Crioco0b!I TTOTydeHUsT BOJOPO/Ia B Bubnunoreka [IOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d3a16
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[Ipaktryeckas padota Ne 4 o Teme

bubmunoreka IIOK

31 «lonyuene it cobupaitue https://m.edsoo.ru/ff0d4f42
BOJIOPO/a, U3yUEHUE €0 CBOMCTBY
32 MonspHbiii 00bEM ra3oB. 3aKoH Bubmuorexa LOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMa, KoIMUeCTBa
33 BEIIIECTBA ra3a Io er<; W3BECTHOMY bubamorera LIOK
< https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruncnenus 00bEMOB ra3oB 1o
34 YPaBHECHUIO PEaKI[U Ha OCHOBE bubmmorexa LIOK
. . https://m.edso0.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIIIEHUH Ta30B
35 du3ndeckue 1 XUMHUISCKUE Bu6nuoreka IJOK
CBOMCTBa BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsTre 00 bubnunoreka [IOK
HHIHKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBOpUTEb.
37 Hacrimennsie 1 HeHACHIIIICHHBIC Bu6nuoreka IJOK
pacTBopbl. MaccoBast 10JIs BEMeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpakTudeckas padora Ne 5 mo Teme
38 «IpuroToBneHne pacTBOPOB C Bubmuorexa [TOK
OIpeIeIEHHOM MacCOBOM JI0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Kontponbnas padota Ne2 o teme Bbubmuorexa LIOK
«Kwuciopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcuibl: cOCcTaB, Kiaccu(huKaius, Bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
TlomydyeHue u XuMHUYeCKue CBOMCTBA
41 KI/ICJ'I};THLIX OCHOBHBIX H brbmmorera LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bubnuoreka [IOK
KJaccuuKalys, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydenue u XMMHUYECKHE CBONCTBA Bubmuorexa LIOK
OCHOBaHHM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocTaB, kiaccudukarms, bubmuoreka LIOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 TlonyyeHue U XUMHYECKHE CBOMCTBA Bubmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenHuie): HOMEHKIIATypa, bubnmnorexa [JOK
46 CIIOCOOBI TIOTYUEHHSI, XUMHUUECKUE https://m.edso0.ru/00ad947
CBOIiCTBa 4
IIpakTudeckas pabora Ne 6. bubmuoreka IIOK
47 Pemienue skcriepruMeHTaIBHBIX https://m.edsoo.ru/00ad9b7

3aJgaq 110 TEMC «OCHOBHEBIE KJIACCHI

c
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HCOPraHn4CCKUx COGHHHGHHﬁ))

T'eneTrueckas cBI3b MCKOY

bubmuoreka IIOK

48 KJIaCCaMH HEOPTaHMYECKHX https://m.edsoo.ru/00ad9a5
COEeIUHEHHUI 0
O0001IeHNEe U CHCTEMAaTH3AIHS bubmmorexa LIOK
49 . https://m.edsoo.ru/00ad9cb
3HAHUI 2
Kontponbnas padora Ne3 mmo Teme bubmmoreka [JOK
50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9el
HEOPTaHWICCKUX COCTUHCHIH" a
TlepBBie MOMBITKU KIIACCH(PUK
51 xpzanq:cxix 3neMeH::):§. ?IOH?{TFIII//II: 0 brbmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
Ipynmnax CXOJHBIX 3JICMCHTOB
IIepuoamyeckuii 3aKOH U
Heinoinqecxaﬂ cHcTeMa bubmmorexa LIOK
52 https://m.edsoo.ru/00ada52
XUMHUYECKUX deMeHToB JI. 1. c
Menneneena B
bubmuoreka LIOK
53 [leproabl, TPyMIIbI, MOATPYIIIHI https://m.edsoo.ru/00ada52
4
Crpoenue atoMoB. CocTaB aTOMHBIX buomiorexa LIOK
54 https://m.edsoo.ru/00ada34
saep. N3oTomnsl 5
CrpoeHue 3JeKTPOHHBIX 000J109eK Bbubmuorexa LIOK
55 aToMOB 3yieMeHTOB ITeproarueckoi https://m.edsoo.ru/00ada6b
cucremsl J[. 1. MeHieneeBa C
XapakTepucTHKa XUMHUIECKOTO BuGmorexa LIOK
56 DJIGMetHTa 1o erf) HOJOHEHIIO B https://m.edsoo.ru/00ada82
Ilepunonnueckoii cucreme /1. Y. 4
MenneneeBa -
3unauenue [leproamueckoro 3aKoHa BuGmorexa LIOK
57 AU PasBITICL HAYIH " Hpva werak. [l https://m.edso00.ru/00ada96
W. MenneneeB — yu€HbIH, egaror o
Y TPaKJaHUH
DIEKTPOOTPHUIATEIHPHOCTh AaTOMOB bubmiorexa LIOK
58 https://m.edsoo.ru/00adaab
XUMHNYCCKHUX DJICMCHTOB 8
Bu6nmoreka IJOK
59 MoHHasg XuMUYeCKas CBA3b https://m.edsoo.ru/00adac3
4
KoBasieHTHas mTONsIpHAst XUMUYECKast bubmiorexa [IOK
60 https://m.edsoo.ru/00adaab
CBSI3b 8
61 KoBajneHTHas HenospHas Bubnunoreka [IOK
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XUMHUYCCKas CBA3b

https://m.edsoo.ru/00adaab
9

bu6nmoreka IJOK

62 Crenenb OKUCIIEHUS 1 https://m.edsoo.ru/00adae2
8
OKHCIUTEIHLHO-BOCCTAHOBHTEIBHEIC buomiorexa LIOK
63 1 https://m.edsoo.ru/00adb07
peaxIuu
6
bubmuoreka LIOK
64 OKHCIUTETN U BOCCTAHOBUTEIH 1 https://m.edsoo.ru/00adb07
6
KonTponbaas padora Ned4 o Teme bubnmorexa [IOK
65 «Ctpoenue aroMa. XMMHUYECKast 1 https://m.edsoo.ru/00adb48
CBSI3bY 6
PeseprHblii ypok. O000IICHNE U Bubmiorexa LIOK
66 . 1 https://m.edso0.ru/00adb33
CHCTEMAaTU3aLNs 3HAHUI c
. Bubmuorexa [JOK
67 PesepBHEIi ypok. 06061HeHHe " 1 https://m.edsoo.ru/00ad9ch
cucreMaTusanuda 3HaHUU 2
68 Pe3zepensiii ypok. O6o0mieHne n 1 Bubmuorexa [TOK
CHCTEMAaTH3aIINs 3HAHUMN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME
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9 KJIACC

KoauuecTBo yacoB

IIpa
Ne Konrp
; T onpanl | Aara DJIeKTPOHHbIE LI (POBbIE
n eMa ypoka ecku | M3Y4
Bcero e o0pa3oBaTe/ibHbIE PecypChbl
n e eHusl
padot 6
o pa6o
ThbI
[lepuoanueckuii 3aKoH.

1 Ileproamdaeckas cuctema 1 bubmmoreka [JOK
XUMUYeCcKHx dmemenToB [I. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MECHECHUU

bub OK

2 CIZ;PVICTB );péMque;KzlxoaneMeHTOB 1 h:tlpg:l;ll(;;iiiasi.ru 100adb6h6
MEPBBIX TPEX MEPHOI0B

3 Knaccudukarus 1 HOMEHKIATypa 1 bubnuoreka [IOK
HEOPraHHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Buael XuMuuecKkoi CBA3H U TUIBI 1 Bu6nuoreka IJOK
KPHUCTAJUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbaas padora Nel o Teme

5 «IToBTOpEHUE U yriyoieHue 1 1 Bubnuoreka [IOK
3HAHWUH OCHOBHBIX Pa3/IeIOB Kypca https://m.edsoo.ru/00ae15e8
8 Kimacca»

Krnaccudukarus XuMUIeCKux
bu6 OK

6 peaxiuii o pa3InIHbIM 1 uootexa L
S—— https://m.edsoo.ru/00adbcb0
TIoHsATHE O CKOPOCTH XUMUYECKOMN

bu6 OK

7 peakuuu. [ToHsTHE O TOMOTEHHBIX 1 uomotexa Ll
H TeTEpOrEHHEIX PEaKIIX https://m.edsoo.ru/00adbe9a
TloHsATHE 0 XUMHUYIECKOM
paBHOBecuH. DaKTOPHI, BIUSIONIHIEC

bub OK

8 Ha CKOPOCTh XUMHUYECKON peaKIiu 1 nonmorexa I
 HOMOKeHIE XIMITECKOro https://m.edsoo.ru/00adc28c
paBHOBeCHs

9 OKHCITUTEIBHO- 1 bubnuoreka [IOK
BOCCTaHOBUTEIBHBIC PEAKIINU https://m.edsoo.ru/00adcade

10 OKHCITUTEIBHO- 1 bubnuoreka [IOK
BOCCTaHOBUTEJIbHBIEC PEAKIINH https://m.edsoo.ru/00adcade
Teopus 21EKTPOTUTHUECKOM

bub OK

11 mucconuanuu. CuiibHble U ciaaldble 1 ubsmorexa I
> EKTPOHTH https://m.edsoo.ru/00adcd68

bubmuoreka IIOK

12 n i 1

OHIRIC YpABHEHIA peakitat https://m.edsoo.ru/00add448
bubmuoreka IIOK

13 " i 1

OFHPIC YPABHEHILT Peaititit https://m.edsoo.ru/00add448

14 XuMHYeCKHe CBOWCTBA KHCIIOT B 1 bubmunoreka IIOK
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CBETE NpeACTaBICHUI 00
NIEKTPOJIMTHYECKOH JUCCOLUALNN

XHUMHYECKHE CBOMCTBAa OCHOBAHUN

https://m.edsoo.ru/00add5d8

15 B CBETE IIPEICTABIECHUI 00 buomorexa [IOK
pes . https://m.edsoo.ru/00add5d8
AIEKTPOTUTHICCKON JTUCCOIMAITHH
" z(IZM:qecemze :BOCIZCT?aO(éOHeﬁ B Butmorexa LOK
BETE MpeacTant Hfm https://m.edsoo.ru/00add8b2
3IEKTPOJIMTUYECKOHN TUCCOIUAITIH
bubmuoreka LIOK
17 K
HCIBIE cOH https://m.edsoo.ru/00add8b2
18 ITo €0 OJIM3€ COJICH bubmmorexa LIOK
HATH! T'H n 151
ApoT . https://m.edsoo.ru/00add9d4
19 O00011IeHNE ¥ CUCTEMATH3ALUS bubnuoreka [IOK
3HAHWH https://m.edsoo.ru/00addd12
IT o].
20 «}P:I;(JTeI;I{jIeeC:z:npeaiIO;:HJIaHLHHX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a7a9»
KontponbHas pabota N2 o Teme
21 «DNEeKTPOTUTHYECKAS bubmmorexa [IOK
nucconuanusa. XUMUYECKUE https://m.edsoo.ru/00addecO
peaKkiuu B pacTBOpax»
22 ?ai?::szpigiﬁicech;i CBOJMCTBA bubmmorexa [IOK
i https://m.edsoo.ru/00addfe2
Ha TIpUMeEpe XJiopa
) Xnopozgsogzn.o?:nﬂ;aﬂ KHCJIOTA, BuGmorexa LIOK
XMWY 151 BOUCTB
’ https://m.edsoo.ru/00ade104
MoJTy4eHNe, IpUMEHEHHE
24 l'ipa:zl_;loecxca: pafzza N902v Ho Bbubnuorexa LIOK
TEM YCHMU! SIHOU
y H . https://m.edsoo.ru/00ade348
KHCIIOTHI, U3y4eHUE €€ CBOMCTBY»
B
CCXHX PeaKit, ec/i on https://m.edsoo.ru/00ade488
W3 PEarcHToOB JIaH B N30BITKE
| B
CCXHX PeaKi, eci on https://m.edsoo.ru/00ade488
W3 PEarcHTOB JIaH B N30BITKE
97 OO6m1as xapaKTepUCTHKA Bbubnuroreka [IOK
snemeHToB VIA-rpys! https://m.edsoo.ru/00ade64a
AnnorporHbie MoIUA(DUKAITITT
cepsl. Haxoxzaenue cepsl u eé€ bubnmnorexa [{OK
28 .
COEIMHEHHI B IIPHUPOJIE. https://m.edsoo.ru/00ade64a
XuMHuuecKkre CBOMCTBa Cephl
C
29 fuomscce n xamvarsccs uGnuorera LIOK
3“ eerHe eerme https://m.edsoo.ru/00ade802
CBOIicTBa
30 OKcupl cepbl, PU3NIECKUE U Bubnuoreka [IOK

XHMHYCCKHE CBOMCTBA

https://m.edsoo.ru/00adea28
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CepHaﬁ KHUCJIOTa, (1)I/I3I/IIIGCKI/IG n

bubmuoreka IIOK

31 NUMIFICCITHE CBOHCTEa, https://m.edsoo.ru/00adea28
MPUMEHCHUE
XUMHYECKUE PEAKIUH, JICIKAIIHNEC B
OCHOBE TPOMBIIIIIEHHOTO criocoba
32 MOTy4eHUS CEPHOU KHCIOTHI. bubmmorexa [IOK
XUMHYECKOE 3arps3HCHUE https://m.edsoo.ru/00adec8a
OKPY’Karollel cpenbl
COCITMHCHUSIMH CEPhI
33 Beruncnenue maccoBoii gonu bubmuoreka LIOK
BBIXO0J1a MPOYKTa PCAKIIUH https://m.edsoo.ru/00adec8a
34 Brruncnenne maccoBoi 104 bubmuoreka LIOK
BBIX0/1a MPOYKTA PCAKIIUH https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprucTHuKa
37eMeHTOB VA-rpymmbl. A30T,
35 paCHpOCTpaHeHI/IE}]; pupoje bubmmorexa LIOK
’ https://m.edsoo.ru/00adeea6
(uznveckre U XUMUUECKHIE
CBONCTBa
AmMHEaK, ero puzndyeckue u
36 XUMHYECKHE CBOWCTBA, MTOITyICHUE bubamorexa LIOK
’ https://m.eds00.ru/00adf004
Y TIPUMCHCHHE
[Mpaktudeckas padora Ne 3 o
37 Tell)we «HonyqupHe aMMuaKa Bubmorexa LIOK
. ’ https://m.edso0.ru/00adf180
W3YYEHUE eTO CBOUCTBY
38 A3oTHas KUCIOTa, e€ pusnueckre Bbubnuorexa LIOK
1 XUMHYECKHE CBONCTBA https://m.edso0.ru/00adf306
39 A3OT ¥ ero cCoeIMHEHUS bubmmorexa [IOK
https://m.edso00.ru/00adf306
Hcnons30BaHrEe HUTPATOB U COJIEH
aMMOHHS B KaYECTBE
40 MUHEPAIBHBIX YJ00pEHHI. Bubmoreka [JOK
XuMHYeCcKoe 3arps3HeHUe https://m.edso0.ru/00adf518
OKpYKarolleu cpejibl
COCIMHEHVSIMH a30Ta
®Dochop. Oxcun hocdopa (V) u
41 dhocdopHas kucnora, GU3NIECKHE bubnmnorexa [{OK
U XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4eHHUe
HUcnons3oBanue ¢pochato B
42 Ka4eCTBE MUHEPAIBHBIX Bubmoreka [JOK
ymobpenuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
NPUPOAHOI cpeabl pocdaramu
VYriepon, paclpocTpaHCHHE B
43 npﬂpzz[g g)mnlt){eczl)/le u Bubmorexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XUMHYCCKHUE CBOWCTBA
m Oxcupsl yriepoja, ux Qusndeckue Bubnmnoreka [JOK

1 XUMUYCCKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKonoruveckue npoodaemel,

CBsA3aHHBIC C OKCHUJIOM YTJIEpOaa
(V)

45 YroapHas KUCI0Ta U €€ Coln buomiorexa LIOK
https://m.edsoo.ru/00ae006¢c
IIpaktraeckas padora Ne 4 mo
46 teme "[lomydenue yriaexncioro bubmmorexa [IOK
raza. KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-noH"
IlepBoHavyaIbHBIC TTOHSITHS 00
47 oplzumqecm/lx BEIIlECTBaxX KakK o0 buomiorexa LIOK
https://m.edsoo.ru/00ae054e
COCIIMHEHMSIX YIIepoja
48 Kpemnuii 1 ero coe TMHEHUS bubmiorexa LIOK
https://m.edsoo.ru/00ae080a
IIpakTudeckas pabora Ne 5.
49 Perenune sxcriepuMeHTAIBHBIX Bubmuorexa LJOK
3a1a4 1o Teme «Bakueiinme https://m.edsoo.ru/00ae0bf2
HEMCETaJJIbI U UX COCAUHCHUS»
50 O0001IcHNE U CHCTEMAaTH3aLHUS Bu6nuoreka IJOK
3HAHWH https://m.edso00.ru/00ae1156
KontponsHas Ta No
51 «];)amli{oe;m;e iii[oe;ii:l ?IonieMe bubmiorexa LIOK
https://m.edsoo.ru/00ae0e18
COCIMHEHHMSI
OO6mas xapakTeprucTHKa
XAMHUYECKUX IJIEMEHTOB —
MeTaJuI0B. MeTamummdyeckas CBs3b U bubmoreka IIOK
52
MeTaJUTHYecKasi KPUCTAILTHIESCKas https://m.edsoo.ru/00ae103e
peméTka. dusnueckue cBoiicTBa
METaJIOB
53 DIEKTPOXUMHUUSCKHM PsiT] Bubnunoreka [IOK
HAINpPsHKCHUH METaJLIOB https://m.edso00.ru/00ae1156
54 XWMHUYECKHE CBONCTBA METAJIOB. bubmiorexa [IOK
https://m.edso0.ru/00ae1156
55 OO01mue crnocoObI MOTyYeHUs bubnmnorexa [{OK
MeTasutoB. CIUTaBsl. https://m.edso0.ru/00ae1156
Brruucnenus mmo ABHCHUAM
56 XAMHWYECKHIX peali’gnﬁ €CJIM OJIVH bubmorexa [IOK
’ https://m.edso0.ru/00ae1156
U3 PEareHTOB COJIEPKUT MIPHUMECH
BrerunciaeHus mo ypaBHECHHSAM
57 XUMHUYECKUX peax}gnf/i €CIIH OJUH bubmorexa [IOK
’ https://m.edso00.ru/00ae1156
U3 PEareHTOB COJICPKUT MIPUMECH
58 [ToHsiTHE O KOPPO3UHU METAIOB Bubmorexa LIOK
https://m.edso0.ru/00ae1278
bubmuoreka IIOK
59 [lenowmbie MeTane! https://m.edso0o.ru/00ae14b2
60 OKCHIBI ¥ THAPOKCHUIBI HATPHUS U bubmunoreka IIOK

KaJus

https://m.edso0.ru/00ael4b2
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[IlenouHo3emMenbHBIEC METAITBI —

bubmuoreka IIOK

61 KaJIBIIMI ¥ MarHHUi https://m.edso0.ru/00ae15e8
62 Baxkneiimme coeTMHEHHSI KaIbIV bubmmorexa LIOK
https://m.edso0.ru/00ae15e8
Bubnnoteka LOK
63 O6o61i1exme i enereMatsats https://m.edsoo.ru/00ael5e
3HAHUH
8
64 JKEcTKOCTh BOJBI U CITOCOOHI €€ bu6mmoreka IJOK
yCTpaHCHUsI https://m.edso00.ru/00ae1886
IIpakTrueckas pabora Ne 6 mo
65 TeIl)we ")KéCTKOCiL BOJbI 1 METOIBI bubmorexa HOK
. .\ https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. Bu6nuoreka IJOK
06 AJroMHHHi https://m.edso0.ru/00aelc64
bubmuoreka LIOK
67 Keseso https://m.edso0.ru/00ae1d86
68 OKcHIBI, TUAPOKCUIBI U COITN bubnmorexa [IOK
xenesa (1) u xenesa (111) https://m.edso0.ru/00ae35e6
XUMHYECKHEe CBOMCTBA
69 aM(pOTEPHBIX OKCHIOB U bubamoreta LIOK
https://m.edsoo.ru/00ae35e6
THUAPOKCHUIOB
70 O00011IEHNE ¥ CUCTEMATH3ALUS Bu6nuoreka IJOK
3HAHWH https://m.edsoo.ru/00ae15e8
[Mpaktudeckas pabora Ne 7.
71 Pemenne sxcriepuMeHTAIBHBIX Bubmuoreka [JOK
3aJ1a4 1o TeMe «BakHeumme https://m.edsoo.ru/00ae3de8
METaJUIbl U MX COEIUHEHHUSD)
Brruncienus o ypaBHEHUAM
79 XUMUYECKUX PEaKUil, €CIIU OJUH Bu6nuoreka IJOK
U3 PEareHTOB JIaH B U30BITKE HITH https://m.edso0.ru/00ael1750
COJICPIKUT MPUMECH.
Beruucnenus MaccoBou oM bubmuoreka LIOK
73
BBIX0J1a IPOAYKTA PEaKIIUU https://m.edso0.ru/00ael1750
74 O00011IEHNE ¥ CUCTEMATH3ALUSA Bu6mmoreka IJOK
3HaHUH https://m.edso0.ru/00ae15e8
Konrponbnas padora Ned mo teme
75 «Bancrl)ief/'mme f/leTanm)I 1 BX bubmmorexa LIOK
https://m.edso0.ru/00ae15e8
COCTHHCHHMSI
76 BemectBa 1 MaTepuranisl B Bbubmuorexa LOK
[TOBCEIHEBHOM XKU3HHU YeI0BEKa https://m.edsoo.ru/00ae3f50
77 XuMHYECKOe 3arpsi3HEHUE Bubnuoreka [IOK
OKPYKaroIIeH cpepl https://m.edso0.ru/00ae4270
78 Ponp xumuu B pereHNn Bubmuorexa LHOK
JKOJIOTHUYECKUX ITPOOIIeM https://m.edso0.ru/00ae4270
79 O600mIeHNe U CUCTeMaTH3aIUs DNEKTPOHHBIE U3TaHUS

3HAHUH

koHTpoJst 3YH
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O00011IeHNE ¥ CUCTEMATH3ALUA

3J’ICKTpOHHI:IC n3gaHuAa

80 . 1
3HAHUI koHTpoist 3YH
81 O0600mIeHne 1 CUCTEeMAaTH3aITUs 1 DIIeKTPOHHBIC W3IAHUS
3HaHUHI koHTposa 3YH
82 O060011eHne U cCCTeMaTH3aHS 1 DNeKTpOHHBIE U3JaHUs
3HAHUI koHTpoist 3YH
Bupryanpras nabopartopust:
Pemrenue sxcriepuMeHTaIbHBIX
83 1 YueOHOE 37IEKTPOHHOE
3a1a4
n3JaHne
Buptyanbnas nabopaTopus:
Perienue sxcriepuMeHTaTBHBIX
84 1 YueOHOE 37IEKTPOHHOE
3ama4y
U3JIaHne
Buptyanbnas nabopaTopus:
Penienue sxcriepuMeHTaTBHBIX
85 1 Y4eOHOE AIEKTPOHHOE
3ama4y
W3JIaHKE
OBUIEE KOJIMYECTBO YACOB T10 85

[NPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOT'O
ITPOOECCA

OBA3ATEJIBHBIE YYEGEHBIE MATEPUAJIbBI JIJIAA YUEHUKA:

1.

2.

3.

4.

5.

Xumus. 8 kitace. Yuebnoe nocodue (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A.
Crnankos).

Xumus. 9 kiace. Yuebnoe nocodue (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A.
Cnaaxos

XuMus B TECTaX, 3a/1auax u ynpaxHeHusx. 8 kiacc (aBropsl O. C. ['abpuensy, U. B.
Tpurybuyak).

Xumus B TECTaX, 3a/1a4ax u ynpaxHeHusx. 9 kimacc (aropsl O. C. ['abpuensy, U. B.
Tpuryouyak).

DOnekTpoHHas popMa yueOHOTro MocoOusl.

METOJUYECKUE MATEPUAJIbI AJIS YUUTEJIA:

1.

2.

3.

Mertoanueckoe nmocodue. 8 kiacc (aBropsl O. C. I'adpuensy, U. I'. Octpoymos, C. A.
Crnaaxos).

Meroanueckoe nmocodue. 9 knacc (aBropsl O. C. I'abpuensn, U.I'. Octpoymos, C. A.
CmagkoB

[TpoBepouHble U KOHTPOJIbHBIE paboTh. 8 Kitacc (aBTopsl O. C. ['abpuenss, U. B.

Tpury6uak).

4.

ITpoBepouHsble U KOHTPOJIbHBIE paboThL. 9 Kitace (aBTopsl O. C. I'abpuensn, 1. B.

Tpuryouak).

5.

[Iporpamma kypca xumuu ajisi 7—9 kiaccoB 0011e00pa30BaTEIbHBIX YUPEKACHUN

(aBropel O. C. T'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).

[MN®POBLIE ObPA30OBATEJIBHBIE PECYPCBI U1 PECYPCBI CETU UHTEPHET

1.

2.

3.

http://school-collection.edu.ru/ - Enunas KoMIekus TUPPOBBIX 00pa30BaTEIbHBIX
pecypcos
http://him.1september.ru/ - smektrpoHHas Bepcusi razersl "Xumus'" npuioxeHue K "1
ceHTs10ps"

http://festival.1september.ru/subjects/4/ - dectuBans nemarorndeckux uaei "OTKPBITHIH
ypok". Pa3paboTKu ypOKOB 10 XUMUHU

http://www.alhimik.ru/ - AJIXUMUK. DnekTpoHHBIH XypHAT s MpenojaBaTelnei,
IIKOJIPHUKOB M CTY/ACHTOB, HM3y4YalOIIMX XUMHIO. Bkiodaer MeTOAUYECKHE
pPEKOMEHAIMK I YYUTeJIeH XWMHUH, CIpPaBOYHHUKH, Ouorpaduu BEIMKUX XUMHUKOB,
pazaensl "Becenas xumus", "XuMus Ha KaxIpli A€HB'" MU MHOTO JPYyrod MHTEPECHON U
MOJIe3HON HHQOpMAIIH

http://hemi.wallst.ru/ - Xumus. OOpa3oBaTenbHbIi CAUT I IIKOJLHHUKOB M CTYJICHTOB.
DNIeKTPOHHBIN YUYEOHUK 110 XUMUH JJIS CPEIHEHN IIKOJIBI, IPUTOIHBIN JTsI HCTIOIb30BAHUS
KaKk B OOBIYHBIX, TAK U B CIEIHHMATU3UPOBAHHBIX KJaccax, a TakKe /s MOBTOPECHUS
Marepuana B BBITYCKHOM Kiacce M Ui NOArOTOBKM K »53k3ameHam. Ha caiite
OIMyOJMKOBaH pan TIPUIIOKECHUH: Tabauma Menpeneena, Tabauia
AJIEKTPOOTPHUIIATEIHFHOCTEH SJIEMEHTOB, JJIEKTPOHHBIE KOH(DHUTYpallK 3JIEMEHTOB U JIp., a
TaKKe 33729 JJI1 CAMOCTOSITEIILHOTO PEIICHUS

http://www.college.ru/chemistry/ -  Otkpoiteiii  Komtemk: Xumus. DIEKTPOHHBIN
yu4eOHUK 1O XUMHUU (HEOpPraHWYecKas, OpraHWUYecKas, sAepHas XUMUS, XUMHUI
OKPY’KAIOIIECH Cpellbl, OMOXHUMHUS); COJIEPIKUT OOJBIIOE KOJIMYECTBO TOMOJHUTEIHLHOTO
MaTepuana. YYeOHUK COMPOBOXKIACTCS CHPABOYHBIMU  TaOMUIIAMH, TPHBOIUTCS
MOAPOOHBIA pa300op THUMOBBIX 3ajlay, MPEJACTaBIEH OOJbIIOW HaboOp 3amad s
CaMOCTOSTEJIbHOTO PEIICHUS



http://school-collection.edu.ru/
http://him.1september.ru/
http://festival.1september.ru/subjects/4/
http://www.alhimik.ru/
http://hemi.wallst.ru/
http://www.college.ru/chemistry/

7. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - OOpa3oBarenbHbIii  cepBep
tectupoBanus. becriatnoe on-line TecTupoBaHue IO XUMUHU

8. Xummusa (8-11 kuacc) BupryanbHas nabGopatopus: YdeOHOE 3JICKTPOHHOE HW3IaHUC
(JlaGopatopust cuctembl MynbTUMeana, Mapl'TV). Bupryansnas naboparopus
COJICPKHT OIBITHI MO cienyromuM pasaenam: O6opynoBanue nabopatopun; CBoiicTBa
HEopraHu4ecknx BerecTB; CBOICTBA OPraHMYECKUX BEIICCTB; XUMHUYCCKHUE PEAKIIHHU;
ATOMBI U MOJICKYJTBI.

9. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJNBHBIA TOpPTAT  CO
CCBUIKAMH Ha 00pa30BaTEIIbHBIC CANTHI 110 XUMHH.

10. bubimoreka ITOK https://m.edsoo.ru/00ad9ch?2



http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
https://m.edsoo.ru/00ad9cb2




