Moanwucan: Mnsickux B
OcHoBaHve:

[MNACKUH  romasamesve

MecTononoxeHue:
B.U Nen: 2003096 1345
46+09'00'
MHMUHUCTEPCTBO ITPOCBEINEHUSA POCCUUCKOU PEJTEPALIMN
MunucrepcTBo 0o0pa3oBanns 3a0aliKaJabCKOro Kpas

KO AMP TyHroko4eHckuii paiioH

MBOY KCOII
PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
MO yuurenen- 3am.qup o YBP Hupexrop MBOY
IIPEIMETHUKOB KCOIII
Mansuesa XK.C.
Komoropuesa A.A. cenTaOps 2023r. [Tnsackun B.M.
----- aBrycra 2023r. ceHTs10ps 2023r.
PABOYAS ITPOTPAMMA
(ID 2008341)

yueOHoro npeamera «Xumus. ba3oBbliili ypoBeHb)

JU1st oOyyaromuxcst 8 — 9 Kj1accon

c. Kbikep, 2023



IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHUU Ha YPOBHE OCHOBHOTO 00IIIeT0 0Opa30oBaHUs COCTABICHA HA OCHOBE
TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM MPOTpaMMBI OCHOBHOTO
obmiero obpaszoBanusd, mnpenacraBieHHbix B PI'OC OO0, a taxke Ha OCHOBE (hernepanbHOM
palouell mporpaMMbl BOCIUTAHUS U € Y4ETOM KOHIETLUHU HpenojaBaHus y4eOHOro mpeamera
«Xumus» B o0pazoBaTenbHbIX oprannzanusax Poccuiickoit @enepanuu.

[Iporpamma mo XuMUHM Ja€T TpEACTaBICHHE O LEJsIX, OOWel cTpaTeruu oOydeHus,
BOCIIUTaHUS M Pa3BUTHA OOYyYaroIMXCS CpEACTBaMHU y4eOHOTO MpeaMeTa, YCTaHABJIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpIKaHHe, MPEIyCMaTPpUBAET paclpeesieHHe ero Mo Kiaccam U
CTPYKTYpUPOBaHHUE I10 pa3zesiaM U TeMaM MPOrpaMMbl IO XUMHUH, ONPEAEIET KOJIMUYECTBEHHBIE
U KauyeCTBEHHBIE XAapaKTEPUCTUKH COIECP)KaHUS, PEKOMEHIYEMYIO I0CIEI0BAaTEIBHOCTD
M3YYECHUS] XUMUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKU y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yYaromuxcs, onpeaessieT BO3MOXKHOCTU MpeIMeTa s
peanu3anuy TpeOOBaHUI K pe3yibTaTaM OCBOEHHsS OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 001I1eT0 00pa3oBaHus, a Takxke TpeOOBaHUN K pe3yJIbTaTaM 00y4YeHUsT XUMUHU
Ha YpOBHE ILeleld W3ydeHUs TMpeaMeTa U OCHOBHBIX BHUJAOB Y4eOHO-TO3HABaTEIbHOM
TESTeTHHOCTH 00YYarOIIErocs Mo OCBOCHUIO Y4eOHOTO COMIEPIKAHMUS.

3HaHME XUMUH CIIy>KUT OCHOBOH 11 (POpMHPOBaHUS MUPOBO33pEHUS 00yUaroLIEerocs, ero
IPEJCTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (GOPMHUPYEMble XUMUEH
MIPEJICTaBICHHS O B3aMONPEBPAIICHUAX SHEPTUU U 00 3BOJIOLMHU BEIECTB B MPUPOJE, O MYTAX
pemieHuss T100ambHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS UYEIOBEYECTBA —  CHIPHEBOI,
HHEPreTUYECKOM, MUILIEBON U 3KOJIOrHYecKoi 0€30acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3yueHue xumuu:

CIOCOOCTBYET peajau3allMid BO3MOXHOCTEH JJIsi caMopa3BUTHS U (OpMHUpOBaHUS
KYJIBTYPBI IMYHOCTH, €€ 001Iei 1 PyHKINOHATIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yJaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHON  yuyeOHOH  JeATENbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOM JKU3HH, TaKk U B
npodecCUOHATIBLHOM J1eATebHOCTH;

3HAaKOMHUT CO CHEHU(PHUKOH HAYyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO
B3IJIsAJ1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B ()OPMHUPOBAHUH
€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH 00YYaIOINXCS;

CTIOCOOCTBYeT (DOPMUPOBAHHIO IEHHOCTHOTO OTHOIIGHUS K eCTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJAE, K 4YEIOBEKY, BHOCHT CBOH BKJIaJ B 3KOJOrMYecKoe oOpa3oBaHHE
oOydJaronuxcs.

JlanHble HampaBlieHUst B OOyUYEHUU XMUMHH OOECIEUMBAIOTCS CHEHU(PHUKON coaep:KaHus
yueOHOro mpeaMeTa, KOTOpBIA SBISETCA MEJaroruuyeckd aJanTHPOBAaHHBIM OTpaKEHHUEM
0a30B0Oif HAYKM XMMHUU HA ONpPE/IeIEHHOM Tarle e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHMsS OPUEHTHPOBAH HA OCBOCHHUE
00yYaroIMUMHUCS CUCTEMbI NIEPBOHAYAIBHBIX MOHATUHA XUMHUH, OCHOB HEOPTaHUYECKON XUMUHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKON XUMUH.

CtpykTypa colepKaHHs MPOTpaMMbl 10 XUMHHA C(HOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja k eé m3ydenuro. CopepkaHue CKJIAABIBAETCS U3 CHUCTEMBI MOHATHH O XHMHUYECKOM
JJIEMEHTE W BEHIECTBE M CHUCTEMBI MOHATHH O XuMHUecKoM peakmuu. OOGe 3TH CHUCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl IO INPUHIMILY HOCIEAOBATEIBHOIO PA3BUTUS 3HAHUN HAa OCHOBE
TEOPETUYECKHUX MPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS! KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHsI O CTPOCHHH aTOMa U XMMHYECKO CBSI3U;

— MPEJCTaBIEHUH 00 AIEKTPOIINTUUECKON JUCCOLMALIMH BELIECTB B PACTBOPAX.

Teopetnueckne 3HaHMS PACCMATPUBAIOTCS HAa OCHOBE HOMIIMPUYECKH IIOJIyYECHHBIX H
OCMBICJICHHBIX (DaKTOB, pPa3BHBAIOTCS IOCIEAOBATEILHO OT OJHOTO YPOBHS K JApPYromy,
BBINOJIHAS (YHKIHUU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJIYUYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl MO XHMHUHU CHOCOOCTBYET (OPMHUPOBAHHUIO MPEICTABICHUS O
XUMHUYECKOM COCTaBJISIONIECH HAay4YHOW KapTHUHbBI MHpPa B JIOTMKE €€ CHCTEMHOW NPHUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METO/laM [T03HaHUs B Hayke. M3yueHne xumun
IPOMCXOIUT C TMPHUBJICUCHWEM 3HAHMM M3 paHee M3YYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaronmii Mupy», «buosnorus. 5—7 kimacce» U «Pu3MKa. 7 KJ1acc».

[Ipu u3yyeHnn XUMHUU TPOUCXOIUT (POPMUPOBAHKE 3HAHUH OCHOB XUMHUECKOM HAYKH KaK
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, IPAKTUYECKOH NEesATEIbHOCTH YeJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KyJbTYphl. 3aaaya yueOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XMMHYECKHX 3HAaHUH — Ba)XKHEHIINMX (PaKTOB, MOHATHUI, 3aKOHOB U TEOPETUUYECKUX
MOJIO)KEHUH, JOCTYNHBIX O0O0OOIIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKd, B
MPUOOILEHNHN K HAyYHbIM METO/IaM [TO3HAHUS IIPU N3YYEHUH BEIECTB U XUMUYECKUX pEaKluil, B
(GOpMHpPOBAHMM U PA3BUTUM I[IO3HABATEIbHBIX YMEHUH M UX MPUMEHEHUHM B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-UCCIIE0BATENIBCKOM 1€ATEIbHOCTH, OCBOEHUH MpaBWl O€3011acCHOrO
oOpallleHus C BEIIECTBAMU B IOBCEIHEBHON KHU3HH.

[Ipy M3ydeHHH XMMHU Ha ypOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)XHOE 3HAUYEHUE
npuoOpenu Takue e, KaK:

— (opMHUpOBaHNE WHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM0O0Opa30BaHUIO,
COTPY/JHUYECTBY, CAMOCTOSITEIbHOMY IPHUHATHIO pEIIEHUH, CHOCOOHOM aJanTHpOBaThCS K
OBICTPO MEHSIIOIIUMCSI YCIIOBHSIM KHU3HH;

— HAampaBJIEHHOCTh OOydYeHHUs Ha CHCTEMaTHYECKOe MPHOOIIEHHE OO0YyJaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABaTECJIBHOM  JEATEIIBHOCTH,  HAy4YHbIM  METOJAaM  IO3HaHuS,
(bopMHPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH;

— oOecrnieueHne YCIOBHUH, CIMOCOOCTBYIOIIMX MNPUOOPETEHHIO OOYYaIOUIMMHUCS OIbITa
pa3sHOOOpa3HON JEeATEIbHOCTH, MO3HAHHWS M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUISl Pa3IMYHbIX BUAOB JEATEIbHOCTH;

— (hopmupoBaHue o01Iell (PyHKIIMOHATBHONW U €CTeCTBEHHO-HAyYHOU IPaMOTHOCTH, B TOM
qyclie YMEHUH OOBSICHATh M OLIEHUBAThH SBJICHUS OKPYXKAIOIIEro MHUpa, UCHOJB3YS 3HAHUSI U
OIBIT, TOJIyYEHHBbIE TPU HW3YYEHUM XHMHUHU, TMPUMEHATh WX MpH pEeUIeHHHu MpolieM B
ITOBCEIHEBHOM JKU3HU U TPYAOBOM NEATEIBHOCTH;

— (hopMupoBaHHe y 00y4arOIUXCs TYMaHUCTUYECKHX OTHOIIEHUH, TOHUMaHUS LIEGHHOCTH
XMUMUYECKUX 3HAaHUM A BBIPAOOTKU HKOJIOTHUECKU LeIecO00pa3HOro MOBEAEHUs B ObITY U
TPYZLOBOW [JEATEIBHOCTH B LENAX COXPAHEHHs CBOErO 3J0POBbS M OKPY’KAIOLIEH IMPUPOIHON
Cpe.bl;



— pa3BUTHE MOTHUBALMHU K O0YUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEUEIOBEYCCKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBEIOOpY
poduiIs ¥ HAMPaBICHHOCTH JTaTbHEHUIIIEro o0yueHusl.

OO1miee yuCiIO 4acoB, OTBEAEHHBIX JJIS U3yYEHHUs] XMMHUHU Ha YPOBHE OCHOBHOI'O OOLIETo
oOpa3zoBanusi, cocTaBisier 136 gacoB: B 8 kitacce — 68 "acoB (2 yaca B Hezlel0), B 9 kimacce — 68
yacoB (2 yaca B HEJEIIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuun. Posib XMMUM B KM3HM 4YeJOBEKa. XUMHsS B CHUCTEME HayK. Tenma u
BemecTBa. Du3znueckre CBOMCTBAa BEHIECTB. ArperatHoe cocTosiHue BemiecTB. [loHsTHe o
METOJIaX MOo3HaHus B XUMHUU. YucThie BeniecTBa U cMecu. CriocoObl pa3iesieHus cMecel.

ATOMBI UM MOJEKYJbl. XHMHUYECKHE AJIEMEHThl. CHUMBOJBI XHMUYECKUX 3JIEMEHTOB.
IIpocTeie n cioXHBIE BEECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass (opmyrna. BaleHTHOCTP aTOMOB XUMHUYECKHX D3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAS
Macca. MaccoBast 1011 XUMHAYECKOIO 3JIEMEHTA B COETMHEHHH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anMoOCBsI3b KOJIM4YECTBA, MACChl U
qrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacy€rsl mo hopMysiaM XUMHUECKUX COSIMHEHU.

dusznueckue M XUMHUYECKHE SBJICHHS. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIECTB. XUMHUECKue ypaBHeHus. Kiaccudukanms XUMUYECKUX peakiuii
(coenuHeHUs, pa3IOKEHNS, 3aMEILICHHsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW IOCYJ0M, MmpaBmwiiaMu paboTsl B jabopatopuu U npuéMamu
oOparieHusi ¢ JIabopaTOpHBIM O00OPYIOBaHMEM, W3yUYE€HHE W OMHCaHUE (U3MUECKUX CBOWCTB
0o0pa310B HEOPraHMYECKHUX BEIleCTB, HaOdroAeHHe (U3NYeCKUX (IUIaBJIIEHHE BOCKA, TasHUE
Jb/a, pacTUPAaHUE caxapa B CTYINKE, KATIEHUE U KOHJEHCAIMs BOJAbI) U XUMHYECKHX (TOpeHHE
CBEYM, MPOKAIMBAHME MEIHON MPOBOJIOKH, B3aMMOJCHCTBHE Mella C KHCIOTOW) SIBICHUA,
HaOJI0IeHNE U OINMCAaHMEe MPHU3HAKOB MPOTEKAHUsI XUMHUYECKUX peakiuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEpPHOU KUCIOTHI C XJIOPUAOM Oapusi, pasioxeHue ruapokcuna meau (1) mpu
HarpeBaHuM, B3auMojeHcTBUE xkejie3a ¢ pactBopom comu meau (II), m3ydenwme crocoOoB
pasfesieHns CMeceil: C IOMOIIBI0 MarHuTa, (QUIbTPOBaHHWE, BbIIApPUBAHWE, AUCTUIUIALUSA,
xpomatorpadus, TMpOBEJEHHE OYUCTKM IIOBAPEHHOM colM, HaAOMIOJeHHEe U  OIMCaHUe
pe3yJIbTaTOB MPOBEJEHUS OIBITA, WUTIOCTPUPYIOLIEr0 3aKOH COXPaHEHHMs] MacChl, CO3JIaHUE
MoJieTiel MOJIeKyY (IIapOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBuTe Il HEOPraHU4eCKMX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopon — 3meMeHT M NpOCTOE BEUIECTBO.
Haxoxnenue kucnopoja B npupoje, pu3nueckue 1 XUMUYECKHe CBOWCTBA (PEeaKlUu TOPeHHs).
Oxcupnpl. Ilpumenenue kucnopoaa. CrocoObl THOMyueHHUs Kuciopoja B Jabopatopuu U
npoMbIIIIeHHOCTH. KpyroBopot kucinopona B mpupoae. O30H — amgoTponHas MOAU(UKAIUS
KHCJIOPOJIA.

TemnoBoit 3¢¢deKkT XUMHUECKON peakuuHu, TEePMOXHMUYECKHE YpaBHEHHS, BK30- U
SHIAOTEPMUYECKHE peakiuu. TOIIMBO: Yroib M METaH. 3arpsA3HEHUE BO3/yXa, YCUICHHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — oanemeHT M mpocroe BemecTBo. HaxokaeHwe Bojopola B IPHUPOJE,
¢u3nueckre 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI otyyeHus. Kuciorsl u comm.

MonsipHbIii 00BEM ra30B. PacuéThl M0 XUMUYECKUM YPaBHEHHSIM.

®usnueckue cBoMcTBa BOAbL. Boma kak pactBoputens. PactBopel. HacelieHHbIE U
HEHACBIIICHHBbIE PAacTBOpPHI. PacTBOpHMOCTh BemecTB B BOJE. MaccoBas 10is BellecTBa B
pactBope. XUMHYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Ponp pacTBOpoB B NMPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHHE NPUPOAHBIX BojA. OXpaHa M OUMCTKA
MIPUPOTHBIX BOJ.

Knaccudukanus Heopranmdecknx coeauHeHuid. Oxcunpl. Kitaccupukamus OKCHIIOB:
coJsieoOpasyroriue (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHBIC) U HecosieoOpasyromue. Homenknarypa
okcuoB. du3nyeckne U XUMUIECKHUE CBOWCTBA OKCHIOB. [lomyueHne okcumIoB.

OcHoBanusa. Kriaccudukamuss oOCHOBaHMIA: IIETOYHM U HEPACTBOPUMBIE OCHOBaHUSI.
Homenknarypa ocHoBanuid. @Pu3nueckMe M XHMMHUYECKHE CBOMcTBa OcHOBaHMU. [lomyueHue
OCHOBAaHHI.

Kucnotel. Knaccuduxamnus kucnor. Homenkmnarypa kuciot. Ousndeckne U XUMUYECKUE
cBoricTBa KUCHOT. Psg aktuBHOcTH MeTaiuioB H. H. bekerosa. [lonydyenue Kucior.

Comu. Homenknarypa comneit. @usnueckre U XuMudeckue cBoiictBa coseil. [lomyuenue
COJIEH.

['eneTndeckas CBsI3b MEXKIy KJIacCaMH HEOPTAaHUYECKUX COCTUHECHUM.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OTMpeelieHUue COJepKaHus KUCIOpoJa B BO3AyXe, MOJydYeHre, coOupaHue,
pacrmo3HaBaHWe W HM3yYEHUE CBOWCTB KHUCIOPOJa, HAOIIOJACHHE B3aUMOJCHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHHUKHOBEHHS W IMPEKpalleHusi TopeHus (moxkapa), 03HaKOMJICHHE C
oOpa3laMi OKCHJIOB W ONKMCAHWE WX CBOWCTB, IOJyYCHHE, COOHMpaHHE, paclo3HABaHHE W
M3y4YeHuEe CBOMCTB Bojaopona (TopeHue), B3auMoieiicTBue Boaopona ¢ okcuaom menu (II)
(BO3MOHO HCTIOJB30BaHUE BUICOMATEPHAIIOB), HAOMIOACHHE 00Pa3IOB BEIIECTB KOJIUIECTBOM
1 Momb, uccaeaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIICCTB C PA3IUYHONW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM J0JE€H pacTBOPEHHOIO BEUIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTaUlaMH (HaTpueM U KajbleM) (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEJOBAaHHE OOPA3I[OB HEOPTaHMUYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HAOIIO/IEHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PAaCTBOPAxX KHUCIOT U IIEJIOYCH, M3yueHUE
B3aumoeiicTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTBHI, KHCIOT C METajlJlaMH,
peakuuii HEeUTpalM3alHuM, TOJyYEeHUE HEPACTBOPUMBIX OCHOBAHHMH, BBITECHEHHE OJHOIO
MeTaJula IpyTruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelne
KJIACCHI HEOPTAaHUIECKUX COCTMHEHUI.

Iepuoguuecknii 3axkoH u Ilepuoguyeckasi cucrema xumudeckux iementos /. U.
MenpeneeBa. Ctpoenne arToM0OB. XUMHYECKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEC
peakuumn

[lepBbie TOMBITKH KIACCU(PUKANUKA XUMHUYECKUX dleMeHToB. [loHsATHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB (ILIETTOYHBIE U IICTIOYHO3EMETBHBIE METAJIJIbI, TAJIOTEHBI, UHEPTHBIC Ta3bl).
DeMeHTHI, KOTOpBIe 00pa3yoT aM(OTEpHBIE OKCUIBI U THIPOKCH/IBI.

[lepuonnueckuii 3akoH. llepmoamyeckas cucrtemMa xuMmuueckux i3nemeHtoB J[. U.
MenneneeBa. Koporkonepuonnas u anuHHONepuonHass @opmbl [lepuoguueckoit cucTeMbl
xumuueckux oneMeHToB [J[. WM. MenneneeBa. Ilepuonsl m rpynmbl. PU3HYECKUH CMBICI
MOPSIIKOBOTO HOMEPAa, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aroMmHbIX saep. M3otomel. Onektponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEepBBIX 20 XMMHUUECKHUX 3JeMeHTOB [leproanueckoil cucTeMsl
. W. MengeneeBa. XapakTepUCTHKAa XUMHUYECKOIO »JJEMEHTa MO €ro MOJIOKEHHUIO B
IIepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHU pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB M0 TPYIINIaM U IEPHUOIaM.



3nauenue Ilepnonnueckoro 3akoHa u [lepruoauueckoil CUCTEMBI XUMUUYECKUX JJIEMEHTOB
JUISl pa3BUTUA HayKu U nipakTuku. J[. 1. MenaeneeB — y4€Hblil U IrpaKJaHMH.

Xumuueckas CBSI3b. KoBasieHTHas (monsipHas u HEnoJIsipHast) CBSI3b.
DIEeKTPOOTPULATEIPHOCTh XUMHUECKUX 3JIEMEHTOB. MlOHHAas CBA3b.

Crenenp  okucneHus. OKHUCIMTEIBbHO-BOCCTAHOBUTENbHbIE  peakuuu. [Iporecchr
OKHUCJIEHUS U BOCCTAHOBJIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ixkcnepumenm:

u3yueHne OoO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LMHKA C PacTBOPAMHM KHUCIIOT M LIEJIOYEH, MPOBEACHUE ONBITOB, WUIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI (TOpeHHE, PEaKI[UN Pa3I0KEHUs, COSUHEHHUS).

Meoswcnpeomemnuwie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€H MpPHU U3YUYEHHH XMMHUHU B 8 KIIacCe OCYIIECTBIISETCS
yepe3 HCIOJIb30BAaHUE KaK OOIIMX €eCTEeCTBEHHO-HAYYHBIX TMOHATHM, TaKk M TIOHATHUH,
SIBJISIFOLMXCS] CACTEMHBIMU JIJIs1 OT/I€JIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmiue ecTecTBEeHHO-HAy4YHbIE TOHATHA: HAy4YHBIM (akT, TuUmore3a, TEOpHUs, 3aKOH,
aHaM3,  CHHTE3,  KiacCH(PUKAIus,  MNEPUOAUYHOCTh,  HAOJIOACHHWE,  JKCIICPUMEHT,
MOZECIIMPOBAHUE, U3MEPEHUE, MOJIECIIb, SIBJIICHHUE.

®usuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHWJ, W30TOIIBI,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUH 3apsl, BELIECTBO, TelO, O0BEM, arperarHoe
COCTOSIHME BEIECTBa, a3, (pu3Mueckue BeIMYMHBI, €AMHULIBI W3MEpPEHUs, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaANbl, TOPHBIE MOPOABI, IOJIE3HBIE
HCKOIIaeMble, TOILUINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peakuus

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMU4YeckKux dieMeHtoB J[. .
MenneneeBa. CrtpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XHMHUYECKHX
JJIEMEHTOB IEPBBIX TPEX IEPUOJOB, KalMs, KajdblUsg M UX COCIWHEHHH B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEHTOB B lleproanyeckoit cucteMe u CTpOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIBI XMMHYECKOM CBSI3H. THIIBI KPUCTAUIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKM M BUAA XUMHYECKOU
CBA3HU.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BeIIeCTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBbIM KJIACCAM HEOPraHWYECKHX COCIMHEHHM, T'€HEeTHYeCKas
CBA3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XuMUUECKUX peakuil Mo pa3IUdHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIoBOMYy 3G (deKTy, MO HU3MEHEHHUIO CTeleHeu
OKHCJIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 OOpAaTUMOCTH, MO YYaCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUUYECKUE YPABHEHUS.

[TonsiTre 0 ckopocTH XUMHUYeckol peakiuu. [loHsaTHe 00 0OpaTHMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOTeHHBIX M TeTepOreHHbIX peakuusax. [loHsTue o
karanmsze. IloHsaTme o0 XxXumudyeckoM paBHOBecuM. @DakTOpbl, BIUAKIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIUHU U TIOJIOKEHUE XUMHUECKOTO PaBHOBECHS.



OKUCIUTENPHO-BOCCTAHOBUTENIbHBIE PEAKIMM, 3JIEKTPOHHBIH OallaHC OKHCIUTEIbHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuii ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOTO OajaHca.

Teopust ANEKTPOTUTUYECKON TUCCOLMAIMU. DIIEKTPOJIHUTHI U HEIIEKTPOJIUTHI. KaTHOHBI,
aHMOHBI. MexXaHM3M JIMCCOLIMALIMK BEUIECTB C pPA3IMYHBIMU BHUJAMH XUMHUYECKOW CBS3H.
Crenenp auccounanuu. CuiibHbIE U CIIA0bIe 3JEKTPOIUTHI.

Peakiiun moHHOro o6MeHa. YcloBHs MPOTEKAaHUS PeaKIMi MOHHOro OOMeHa, MOJIHbIE U
COKpalIEHHbIE MOHHBIE ypaBHEHHUsS peakiuil. CBOMCTBAa KHUCIOT, OCHOBAHUW U COJIEH B CBETE
NpEeJCTaBICHUNA 00 3JIEKTPOIUTUYECKON aucconuanu. KauecTBeHHbIE peakIMM Ha HOHBI.
[TonsiTHE O THIPONIHU3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHUE C MOJEISMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJJIOB M HeMeTa/uioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJOpHIa HaTpusd),
UCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XMMMUYECKON pPEaKUUu OT BO3JCHCTBHUS DPa3IMUYHBIX
(bakTOpOB, HCCIEAOBAaHHE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, MPOLECCa TUCCOLMALUU
KHUCJIOT, IIEN04Yel W coieil (BO3MOYKHO HCIOJIB30BaHUE BHUAEO MATEpPHANIOB), IPOBEICHHE
OIBITOB, WJUTIOCTPUPYIOLIUX IMPHU3HAKK MPOTEKAaHUS peakuuii MOHHOro oOMeHa (oOpa3oBaHHE
ocaZka, BBIJETICHHE Ta3a, o00pa3oBaHWE BOJBI), OIBITOB, WJUTIOCTPUPYIOUMINX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEakUuil (TOpeHHe, PEaKIUH PpPa3JIoKEHUs, COEIUHEHUs),
pacro3HaBaHWEe HEOPraHMYECKHX BEHIECTB C IOMOIIBIO KAauyeCTBEHHBIX DPEAKLHUM HA HOHBI,
pellIeHre YKCIIepUMEHTaIbHBIX 3a/1a4.

HemeTtaibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTHKa TajgoreHoB. OcoOEHHOCTH CTPOEHHs AaTOMOB, XapaKTepHbIE
crerieHH okucieHus. CTtpoeHue W (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XHWMHYECKHE CBOWCTBA Ha IpHMeEpe Xjopa (B3aMMOACHCTBHE C METallaMH, HEMETaJlllaMH,
mienoyamu).  Xnoposogopod. ConsiHas KUCIOTa, XMMHYECKHE CBOMCTBA, IOJyY€HUE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPOa Ha OPraHU3M 4esloBeKa. BakHelmme XiI0pu/ bl
U X HaXO0XJICHHE B IPUPOJIE.

OObmast xapakrepuctuka 3j1eMeHTOoB VIA-rpynmsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHune M (U3MYecKHe CBOMCTBA MPOCTHIX BEIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHBIE MOAM(DUKALNN KHCIOpPOAa U cepbl. XMMHUYECKHE CBONCTBA
cepel. CepoBOZOPOA, CTpoeHHe, (U3UUECKHE W XUMHUECKHe CcBoicTBa. OKCHUIBI CEpbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3MUECKUE U XMMUYECKHE CBOWCTBA
(obmue kak MpeAcTaBUTENS Kjacca KHUCIOT M crneuuduueckue). XUMHUYECKHE pPEaKIHH,
JeKallie B OCHOBE MPOMBIIIICHHOTO croco0a IMOJyuyeHHs] CepHOW KHUCIOTHL. llpumeHeHue
cepHoii KHCIOTHI. CoJIi CEPHOM KUCIIOTHI, KAUeCTBEHHAs peakius Ha cyibdar-uoH. Haxoxnenne
ceppl U e€ CcoeIuHEHU B mpupoje. XHUMUYECKOE 3arps3HEHHE OKpYKarollel Ccpelsl
COEAMHEHUSIMH cepbl (KUCIOTHBIE IOXIHU, 3arps3HEHUE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka »JIeMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHM OKHUCICHUSA. A30T, pPacHpoCTpaHeHHWEe B Tpupoae, Qusnueckue u
XUMHUecKue cBoiicTBa. Kpyrosopot a3ora B npupoje. AMMHAK, €ro (u3nYecKue U XUMHUYECKHe
CBOWCTBa, MoyyueHue u npuMeHeHne. Com aMMOHUS, UX (PU3NUECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peaknys Ha MOHBI aMMOHUS. A30THas KHMCIIOTa, €€ IOJyYeHHeE,
¢busznyeckne W XUMHYECKHE CBoicTBa (oOIIMe Kak TMpeACTaBUTENs Kiacca KHUCIOT H
cneun¢uyeckue). Mcnonb3oBaHue HUTPATOB W COJed aMMOHMS B KadueCTBE MMHEPAIbHBIX
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ynoOpeHuil. XuMH4ecKoe 3arpsa3HeHUe OKpYXKarollled cpe/ibl COeTMHEHUAMHU a30Ta (KMCIOTHBIC
TOXIM, 3arpsi3HEHHE BO3yXa, MOYBBI W BOHOEMOB). Dochop, ammoTpomHble MoaU(UKAUT
dochopa, ¢puznveckue n xummudeckue cpoictBa. Oxcun docdopa (V) u pocdopHas xkucnora,
dbu3nUecKkue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomb3zoBanue QocdaToB B KauecTBe
MUHEPAJIbHBIX yA00pCHUI.

OObmass xapaktepuctuka 31eMeHTOoB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHbIEe CTETIEHU OKHCIEHUS. YTIIepo/, aJuIOTPOIHbIe MOIUPUKALINU, PACTPOCTPAHEHHUE B
npupoze, pusnyeckue u XuMUueckue cBoictra. Ayncopobuus. KpyroBopot yriaepona B npupoe.
Oxcunpl yriaepona, ux (pusnyeckrue U XUMUYECKHUE CBOWCTBA, JCHCTBUE HA KMBbIE OpTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. JKOJOTUYECKHE MPOOIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
THIIOTE3a TJI00ATBHOTO TOTEIJICHNsT KIMMAaTa, MapHUKOBBIM 3¢ ¢ekT. YroiapHas KuciaoTa U eé
cony, uX (U3MUecKHe U XUMHYECKHE CBOWCTBa, MOJydeHHEe M NpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHar-uoHbl. Vcmonb3oBaHue  KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHayanbHbIE MOHATHS 00 OpPraHMYECKUX BEIIECTBaX KaK O COEAMHEHHUAX YIiiepoja
(MeraH, 3TaH, JTWJEH, AalleTWIEH, O3TaHOJ, TJIMIEPUH, YKCycHas Kucinota). llpuponansie
UCTOYHUKH YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX INepepaboTKu
(6eH3uH), UX poJIb B OBITY H MPOMBINUICHHOCTH. [TOHATHE O OMOIOTHIECKU BaXKHBIX BEIICCTBAX:
KHpax, Oenkax, yriaeBoJaX — W WX pOJIM B JKM3HU 4YelloBeKa. MarepuanbHOE €IUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusuuecknue U XUMHYECKHE CBOWMCTBA, IMOJIy4YeHHE U IPUMEHEHHUE.
Coenunenuss kpemHus B mnpupoge. OOmue npenctaBieHus o6 oxcuae kpemuus (IV) u
KpeMHUEeBOM kucnoTe. CUITUKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBINIICHHOCTH. BaxkHeime
CTPOUTENIbHBIE MaTepHajbl: KepamMHKa, CTEKJIO, IIEMEHT, O€TOH, kene300eToH. IIpoOiemsr
0€30IacHOT0 UCIOIB30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii sIkcnepumenm:

n3ydeHne o0pasloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEeaKkluil Ha XJOPUA-UOHBI U HAOIIOJEHHE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3NYECKUe U XMMHYECKHE CBOICTBA TaJlOr€HOB M UX COCAMHEHMH (BO3MOKHO
UCIIONIb30BaHNE BUJAEOMATEPUAIOB), O3HAKOMIIEHHE C 0Opa3laMu XJIOpUAOB (TaJoreHUIOB),
O3HaKoMJieHHe ¢ oOpa3uamMu ceppl U €€ COEeIUHEHUSMH (BO3MOXXHO HCIIOJIb30BaHHUE
BUJZiEOMATEpPHAIOB), HaOJIofeHHWe Tmpoluecca OOYINIMBaHUS — caxapa IOJX  JeicTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOI cepHOM
KHCJIOTBI, TIPOBEICHUE KaueCTBEHHOM peaklMy Ha cynb(aT-uoH M HaOJIIOJEHHE NpU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE C (PM3MUYECKUMH CBOHCTBaMHU a30Ta, ¢ocdopa M MX COCTUHEHUH
(BO3MOXHO HCTIOB30BaHKUE BUICOMATEPHUATIOB), 0Opa3iiaMu a30THBIX U (hocHOpHBIX yA00pEeHHIA,
MoJly4eHue, coOupaHue, pacrno3HaBaHME M H3Y4YEHHME CBOICTB aMMHaka, IpPOBEIECHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUS H (ochaT-uOH W H3ydYeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C MeAbI0 (BO3MOXKHO
UCTIOJIb30BAaHUE BHUJIEOMATEPUAIOB), M3YUYEHHUE MOJeNel KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpapura, ¢yuiepeHa, O3HAKOMIIEHHE C TIPOLIECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHUBOrasa, Moy4eHue, COOMpaHue, paclio3HaBaHUE
U U3yYEHHE CBOMCTB YIVIEKHCIIOTO ra3a, IpOBEJACHHE KaueCTBEHHBIX pEaklMil Ha KapOOHAT U
CWJIMKAT-MOHBl W HW3Yy4YEHHE TMPU3HAKOB HX NPOTEKaHUs, O3HAKOMIIEHHE C MPOAYKIIHEH
CHJIUKATHON TPOMBIIIJICHHOCTH, PEIIeHHe SKCIIEPHUMEHTAIBHBIX 3a/1ad 1Mo TeMe «Bakueitmue
HEMETAIIJIbl U X COCTUHEHUS.



MeTa/uibl M UX COeIMHEHUS

OO0mrast XapakTepUCTUKA XUMHUYECKHUX OJJIEMEHTOB — METAJIOB HAa OCHOBAaHWU HX
nonoxkeHus B [leproanueckoit cucreMe XxumMuieckux 3yemMeHToB . 1. MenneneeBa u cTpoeHust
atomoB. CTpoeHue MeTaioB. MeTtammnyeckass CBsi3b W METaJUIMUECKas KPUCTAUINYECKast
pemeéTKa. OJIEKTPOXUMUYECKUN PAl HANpsDKEHUW MeTauioB. DU3WYECKHME W XUMHYECKHE
cBoiicTBa MeTayioB. OOIIHe crocoObl MmolydeHus MeTauioB. [IoHsATHE O KOPPO3UH METAIOB,
OCHOBHBIE CITOCOOBI 3alTUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpOH3a) U
WX PUMEHEHHE B OBITY W MIPOMBIIIIJICHHOCTH.

[[lenounble MeTauibl: ONOKEHUE B [leproanueckoil cuctemMe XUMUYECKUX JIEMEHTOB /1.
N. MenpaeneeBa, CTpo€HHE UX aTOMOB, HAXOXAEHUE B Ipuponae. Ouznuecknue u XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kaiusi). OKCUABI U TUAPOKCUABI HaTpus U Kanusi. [I[puMenenue
LIEJIOYHBIX METAVIOB U UX COCIUHEHUN.

[[lenouyHO3eMeNnbHBIE METaUIbl MarHuid W Kajabluid: mosnoxkeHue B Ilepuomnueckoi
cucteMe xummuueckux sneMeHToB . M. MenpaeneeBa, cTpoeHME MX aTOMOB, HAXOXK/ICHHE B
npupoge. Pusnueckne U XMMUYECKHE CBOMCTBA MarHus W Kaiblus. BaxuHeime coeauHEHUs
KabIust (OKCU, TUAPOKCU], coyin). JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreMe xumudeckux snementoB /[ .
MenpeneeBa, CTpOEHHUE aTOMa, HaxoXAeHUE B nmpupoae. Ouznueckne 1 XMMUYECKUE CBOMCTBA
ATIOMUHUA. AMQOTEpHBIE CBOMCTBA OKCUA M TUIPOKCUAA ATTFOMUHUSI.

Kenezo: mnonoxenue B Ilepuogumueckoil cucreme xumuueckux »diaemeHToB J[. U.
MenneneeBa, CTpOEHHUE aTOMa, HaxoXAeHUE B mpuponae. Ouznueckne 1 XMMUYECKUE CBOMCTBA
xeneza. Oxkcunpl, ruapokcunasl U conu xkenesa (II) m xenmesa (III), ux cocrtaB, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii Ixcnepumenm:

O3HAaKOMIIEHHE C o00pasllaMi METAIJIOB M CIUIAaBOB, WX (PU3UYECKHUMH CBOWCTBaMH,
W3y4YeHUE pe3yJbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO MCIIOJIB30BAHHE BUICOMATEPUAIIOB),
0c0OEHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAJBIMSI U HATPHUS C BOJIOH (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEpPHAJIOB), HCCIIEJOBAHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHUs 3Kee3a B
KHCJIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUICOMATEPHUANIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PeaKIMii Ha WOHBI: MarHus, Kaublus, aJIOMUHUS, IIUHKA, xerne3a (1) u xenesza
(I11), memam (1), HAOMOIEHME W OMKCAHKE MPOIIECCOB OKPAITUBAHMS TUIAMCHU MOHAMH HATpPHS,
Kaliusl U Kaiblus (BO3MOXHO HCIIOJNIB30BAaHHE BUACOMATEPUAJIOB), UCCIIEIOBAaHUE aM(OTEPHBIX
CBOMCTB T'HJpOKCHUA aTIOMUHMS U TUAPOKCUAA LIMHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a7a4 10
Teme «BaxkHeulme MeTamibl U UX COCTUHEHUS.

XuMHuS M OKpYKaOLIas cpeaa

BemectBa u Matepuansl B TOBCEHEBHOM KU3HM 4YeJIOBEKa. be30MmacHoe MCIOIb30BAHKE
BEIIECTB M XHWMHUUYECKHX peaknuii B ObITy. llepBas momomip NMpu XUMHUYECKUX OXKOTaxX M
OTpaBJICHHUSIX.

XuMudeckoe 3arps3HeHHe OKpy Karolel cpeabl (peneiabHas JOMyCTUMasi KOHIIEHTpaIus
BemiecTs, nanee — [1/IK). Pons XxuMuu B pemieHU# KOJIOTHIECKIX IpoOIeM.

Xumuueckuii Ixcnepumenm:

M3yYCeHHE 00pa3IoB MAaTEPUAIOB (CTEKIIO, CIIJIaBBI METAJLIOB, IIOJIMMEPHBIC MaTEPUAIBI).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€M MpHU U3yUYEHHH XMMHUHU B 9 Kilacce OCYIIECTBIISETCS
yepe3 WCIOJb30BaHUE KakK OOIMMX €CTEeCTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHSATHH,
SIBJISIFOLUXCSI CACTEMHBIMU JIJIs1 OT/I€NIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.
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OOmIre eCTeCTBEHHO-HAYYHbIC TOHSATHUS: HAayudHbId ()aKT, THUIOTE3a, 3aKOH, TEOPHS,
aHamM3,  CHHTE3,  KilacCHpUKAIMs,  I[EPHOAUYHOCTh,  HAOJIOJACHHWE,  SKCIIEPHMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(h(PeKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepus, aToM, O3JCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHUJA, HW3OTOIIbI,
PaaOaKTUBHOCTD, MOIJICKYIJIa, 3J'IeKTpI/I‘-IeCKI/H71 3apsnm, IMPOBOJHUKH, MOJIYIIPOBOAHHKH,
JIMJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHHE BEIIECTBa, Ias,
pacTBOp, PacTBOPHUMOCTh, KPHCTAJUTMYECKas pEIIETKA, CIUTaBbl, (DU3MYECKUE BEITUYHHBI,
CANHUIBI UBMCPCHUSA, KOCMUYCCKOC MPOCTPAHCTBO, IIJIAHCTHI, 3Bé3l[bl, COJIHI_IC.

buonorus: ¢orocuntes, apixanue, Ouocdepa, dKOCHCTEMA, MUHEPAJIbHBIC YI0OpEHUS,
MHKPOI3JICMCHTDBI, MAKPO3JICMECHTEI, MUTATCIIBHBIC BEIICCTBA.

l'eorpadus: armocdepa, rtuapocdepa, MHHEpPAIB, TOPHBIE IOPOABI, IOJIC3HBIC
HCKOIaeMble, TOIIMBO, BOJTHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHHS NPOTrPaMMbl OCHOBHOIO 0OmIero oOpa3oBaHUs
JOCTUralTCs B X0/1€ 0Oy4EHUs] XMMUU B €JUHCTBE YU4E€OHOM M BOCIUTATEIHON J1eATELHOCTH B
COOTBETCTBUM C  TPAJULUOHHBIMHU POCCUHCKMMH  COLMOKYJBTYPHBIMM M  JYXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSIMM, MPUHATHIMH B OOIIECTBE MPaBUIaAMM U HOpPMaMH IMOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHHUS, CAMOPA3BUTHS M COLMAIN3ALUN 00YJaIOIIIXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPA)XAalOT TOTOBHOCTH OOYYAlOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX LIECHHOCTHBIX OPUEHTAlMH W PACIIMPEHUE ONbITA JNEATEIbHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuoOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOT'O OTHOLICHHs K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HaClleINl0, TOHUMAaHMs 3HA4YeHHUs XMMHUYECKOM HAayKd B JKU3HHM COBPEMEHHOrO OOIIecTBa,
CIOCOOHOCTH BJa/leTh JOCTOBEPHOM HMH(pOpMAIMeld O MepeloBbIX JOCTHXKEHUSX M OTKPBITHUAX
MHUpPOBOM U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHMSX 00 yCTpOICTBeE
MUpa 1 0OIIECTBA;

2) rpasKIaAHCKOr0 BOCIIMTAHUSA:

IIPEACTABJICHUS. O COLMAIBHBIX HOPMAaX M IIpaBUIaxX MEKJIMYHOCTHBIX OTHOILICHWHN B
KOJIJIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTM B OOILIECTBEHHO IOJIE3HOHM, Yy4eOHO-
HCCIIEI0BATENIBCKOM, TBOPUYECKON U APYTUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOMH
COBMECTHOH JESTEIbHOCTH NPU BBIIOIHEHUU Y4EOHBIX, MO3HABATEIbHBIX 337a4, BHINOJIHEHUH
XMUMHUYECKUX SKCIEPUMEHTOB, CO3/IaHMM YUEOHBIX IPOEKTOB, CTPEMJIEHHUS K B3aUMOIIOHMMAaHUIO
¥ B3aMMOIIOMOIIM B TPOLECCe ATOH y4eOHON AEATeNbHOCTH, TOTOBHOCTH OIEHHBATH CBOE
MIOBEICHUE U IOCTYNKM CBOUX TOBApHILEH C MO3ULUU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS ITOCIENCTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 O3HAHMA:

MHUPOBO33PEHUYECKUE  NPEICTaBICHHA O  BEIIECTBE M XMMHYECKOM  pPEaKlMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTaBISIOIIUE OCHOBY IUIA
NOHUMaHMUA  CYIIHOCTH HAy4yHOHM KapTHHbl MHpa, IpEACTaBIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI IIPHUPOJBI, B3AUMOCBSA3SIX UEJIOBEKAa C NMPUPOAHOM CPENOM, O POJIH
XUMUU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHbIE Ha IIOJYyYEHUE HOBBIX 3HAHMM 110 XUMUMH,
HeoOXoauMBble 11 OOBSCHEHUS HaONI0aeMbIX MPOLIECCOB U SIBICHUN, I03HABATEIbHOM,
MH(POPMALMOHHON M YUTATEIbCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSITEIIEHONW pabOThI
C y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JINTEpaTypoOH, JAOCTYHNHBIMH TEXHHUECKUMH CpPEeACTBaMHU
MH(POPMALIMOHHBIX TEXHOJIOTHHA;

uHTEepec K OOyuYeHHIO M TO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHMI0, MPOEKTHON U HMCCIEeI0BATENbCKON NEATEITbHOCTH, K OCO3HAHHOMY BBIOOpPY
HANpPaBJICHHOCTU M YPOBHs 00y4EHUS B JaJbHEHIIEM;

4) popmMupoBaHHus KYJbTYPbI 310POBbSI:

OCO3HaHUE LEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 3JI0pOBbIM 00pa3 >KU3HU, OCO3HAHHME IIOCIEACTBUM M HENpPUATUE BPEIHBIX
IpUBbIUEK (YHOTpEOJIEHUs] aJKOrojs, HapKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOIIOAEHUS
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npaBui 0€30MacHOCTH MpU OOpalleHMH ¢ XMMHUYECKHMMM BeEUIeCTBaMU B OBITY W peajbHOM
KHU3HU;

5) TpyA0BOro BOCIMTAHMSA:

MHTEpEC K MPAKTHUECKOMY M3y4eHHI0 Mpodeccuil U Tpyda pa3IndHOro poja, yBaXKeHHe K
Tpyoy U pe3yjibTaTaM TPYJIOBOM [EATEIbHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHMS
MpPEeIMETHBIX 3HAHUW 10 XHUMHH, OCO3HAaHHBIA BBHIOOP WHAMBUAYAIbHON TPaeKTOPHH
MPOJOHKEHHUsST 00pa3oBaHUs C Y4YETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, yCHeuIHON MpoQecCHOHaIbHON AEATEIIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJJallTUPOBATHCS B MPO(HECCHOHAILHON Cpeie;

6) 3x0/10rMYeCcKOro BOCIIMTAHUS:

HKOJIOTHYECKH I1eJIeCO00pa3Hoe OTHOIIECHHE K MPUPOIC KaK MCTOUHUKY KHU3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBAaHMSI, MOHUMaHHE LIEHHOCTH 3J0pPOBOro M Oe3omacHoro obOpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MUECKOMY U TICHUXMYECKOMY 30POBbIO,
OCO3HaHHWE LIEHHOCTH COOJIIO/ICHUS PaBUiI O€30MaCHOTO MOBEACHUS MPU paboTe ¢ BEIEeCTBAMU,
a TaKXKE€ B CUTYyalUAX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIIOACH;

CIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJTy4daeMble NMPH H3YyYCHUH XUMHHU, Ui PEIICHHS
3a]1a4, CBSI3aHHBIX C OKPY>KaIOIIEl PUPOIHOMN CPEO, Uil MOBBIILIEHUS YPOBHS IKOJIOTHYECKOU
KyJbTYpPbl, OCO3HAHUS INI0OAJTBLHOTO XapakTepa SKOJIOIMYECKHUX MPoOJieM U MyTed UX pelieHHs
IIOCPEJCTBOM METOJIOB XMMHH, IKOJIOTMYECKOTO MBILIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCSI UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLUAJIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbDI

B cocraBe MerampenMETHBIX pE3yIbTaTOB BBIACISIOT 3HAUYMMBbIE ISl (POPMHpPOBAHUS
MHPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUI, THIOTEe3a, (akT, cucTeMa,
IpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOphle UCHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUHM M3 3TUX MPEIMETOB (POPMHUPOBATH NPECTABICHUE O
LIEJIOCTHOW HAay4yHOW KapTHHE MHpa, U yHHUBEpCalbHblEe ydeOHble NEHCTBUS (I103HABaTENbHBIE,
KOMMYHHMKATUBHbBIE, PETYJIATHBHBIE), KOTOpble O0ECHeurnBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TUIAHUPOBAHMIO M OCYLIECTBIICHUIO YU€OHOU NEATEIbHOCTH.

Ilo3naBaTe/bHbIE YHMBepcAJIbHbIE YUeOHbIe AelicTBUS

Bba3oBble Jiornyeckue AeicTBHA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUs MPU OCBOCHHMM 3HAHMIL:
pacKpblBaTh CMBICI XMMHMYECKHX HOHSTUH (BBLACNIATH MX XapaKTEpHblE IPU3HAKW,
yCTaHaBJIMBaTh B3aUMOCBS3b C JAPYTUMH MOHATUSMH), UCIIOJIB30BaTh MOHATUS Il OOBSICHEHUS
OTACTBHBIX (DAKTOB W SIBIICHWW, BBHIOMpATh OCHOBAHUS M KPUTEPUU JUIA KiIacCU(PUKAIIH
XUMHUYECKHUX BELIECTB U XUMUUYECKUX PEAKIUil, yCTaHABIUBATh IPUYUHHO-CIICACTBEHHBIE CBS3U
MeX1y 00BEKTaMU U3yU€HHUs, CTPOUTH JIOTUYECKUE pacCyK/IeHus (MHAYKTUBHbIE, 1eAyKTUBHBIE,
10 aHAJIOTHH), AeNIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHHE MPUMEHSTh B MPOLECCE MO3HAHUS MOHATUA (TPEeIMETHBIE M MeTalpeIMeTHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, MCIIOJNb3yeMble B XHMHH, MPEOOpPa3OBHIBATH IIMPOKO
IIPUMEHSIEMbIE B XMMHMH MOJIEJIbHBIE MPEACTABICHUS — XMMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMUYeckas (opMyslia U ypaBHEHHE XUMHUYECKOW peakIuu — MpU peleHuH YydeOHO-
MO3HABATENbHBIX 3a/ady, C Y4Y€TOM OTHX MOJEJIbHBIX MPEACTABIECHUN BBIBISATH U
XapaKTepu30BaTh CYLIECTBEHHbIE MPU3HAKU M3Yy4YaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U
XUMHUYECKUX pPEeaKIUi, BBISBISATH OOIIHME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEICTBEHHBIE CBA3U U
MIPOTUBOPEUMS B U3yUaeMBIX MPOIECCcaX U SIBICHUSAX.

Ba3oBble uccienoBarebCKue 1eCTBHA:
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YMEHHE HCTOJIh30BaTh MOCTABICHHBIC BOMPOCHI B KAYeCTBE WHCTPYMEHTA MO3HAHHS, a
TakkKe B KadeCTBE OCHOBBI Ui (POPMHUPOBAHUS THUIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHHIA,

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3alMM M MPOBEACHUIO YUECHHUUECKHX
IKCIIEPUMEHTOB, YMEHHE HAOFOIATh 32 XOJA0M IPOIIecca, CaMOCTOSTENIHO TIPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIUpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIeTIOBaHMs, COCTABIATh OTUET O POAETaHHOM padoTe.

Padora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(HOPMAIIUIO PA3TUIHBIX BHIOB
1 (OpM TIPEICTABICHHUS, TTOJTy9IaeMyI0 U3 Pa3HBIX HICTOYHUKOB (HAyYHO-TIOMYJISIPHAS TUTEpaTypa
XUMHYECKOTO COJIEpKaHUs, CIpPaBOYHBIE TIocoOms, pecypchl HHTepHeTa), KPUTUYCCKU
OLIEHHUBATh MIPOTUBOPEUNBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE IPUMEHSTh Pa3IUYHBIC METOJIBI M 3aIIPOCKHI TIPH IOUCKE B 0TOOpEe WHPOPMAITUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX IS BHITTOMTHEHUS YUYEOHBIX U TO3HABATENbHBIX 33124
ONpeAeNI€HHOr0 THIA, MPHOOpEeTEeHHEe OmbIiTa B OOJACTH HCHOJB30BaHUS HHGOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJIcHUE KyIbTYPOi aKTUBHOTO MCIOIB30BAHUS PA3ITUIHBIX
MOWCKOBBIX CHUCTEM, CaMOCTOATEIhHO BBIOMpPATh ONTHUMAIBHYIO (opMy MpeacTaBIeHUS
nH(GOPMAIIM W WILTIOCTPUPOBATH pEIIaeMbIe 3a/adll HECIOXHBIMA CXEMaMH, JuarpamMmamu,
apyrumu popMamu rpaduky U IX KOMOUHALIUSAMU;

yMEHHE HCIOJb30BaTh W aHAJIM3UPOBATh B Ipollecce YYEOHONW W HCCIeI0BaTENbCKOU
JEATEILHOCTH WH()OPMAIIHIO O BIUSHHUH MPOMBIIIICHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAaHCTIOPTA
Ha COCTOSIHHE OKPYKAIOIIeH MPUPOIHON CPEeIbl.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHUS 3aJlaBaTh BOMPOCHl (B XOJe auanora W (WiaM) JUCKYCCHUHU) IO CYLIECTBY
oOcyxxgaemMoii TeMbl, (HOPMYJIHPOBATh CBOM TPEIIOKEHHUS OTHOCUTEILHO BBITIOTHEHHS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUS TPEJICTABIIATH MOMyUYECHHBIC PE3yIbTAThI TO3HABATEIBHON IEATETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JejaTh MPE3eHTAlUI0 pPEe3yJbTaTOB BBIIOJHEHUS XHWMHUYECKOTO
JKCIepUMEHTa (7a00paTOPHOTO OMbBITA, JTAOOPATOPHOW pabOTHl O KCCIIECTOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHHS y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABaTEJIbHON U
WCCIIeIOBATENILCKON NIEATEIHbHOCTH MPHU PEIICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE Yyu€Ta
OOIIMX HMHTEPECOB M COTJACOBAaHUSA MO3HIHKA (0O0CYX)ACHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
IITYPMBD), KOOPAMHAIMS COBMECTHBIX JICUCTBHIA, ONPEICICHIE KPUTEPUEB TI0 OIIEHKE KayecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHble yHHBepPcaJibHbIe yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSTEIBHO ONPEICISITh [N JACSITeIbHOCTH, TUIAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOKO JESATENBHOCTh, BHIOMpATh
HaubOosnee d¢deKTUBHbIE CHOCOOBI pelieHHs Y4YeOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBIIATh WJIM KOPPEKTUPOBATH MPEUIOKCHHBINH aNTOPUTM ACHCTBHIA TPH
BBITIOTHEHUH 3aJaHUNl ¢ Y4ETOM TMONTy4eHHs] HOBBIX 3HAHHMA 00 H3y4aeMbIX OOBEKTax —
BEIECTBAX W PEAKIUAX, OIICHUBATh COOTBETCTBHE IMOJIyYCHHOTO Pe3yjIbTaTa 3asiBICHHOM IIeIH,
YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPE/JIaracMbIe B YCJIOBHH 3aJIaHUH.

HNPEIMETHBIE PE3YJBTATHI

B cocraBe mnpeaMeTHBIX Ppe3yJbTaTOB II0 OCBOCHHUIO O00S3aTCIIBHOTO COJICPIKAHUSA,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOil pabouell mporpaMmoi, BBIACNIAIOT: OCBOCHHBIE
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o0yyaroIMMHUCST Hay4yHble 3HAaHUS, YMEHHUS U CIOCOObI JeicTBui, cnenuduyeckue At
npeaMeTHol obnactu «XUMHS», BUIBl AESITEIBHOCTU MO IMOJIYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyalHSIX.

K xoHuy oOyudenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb c(hOPMUPOBAHHOCTH Y 00YUYaIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUMN: aTOM, MOJIEKYJd, XUMUYECKUI
AJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJAHOpOAHAas U
HEOJIHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHAas Macca, MaccoBas [J0JII XHMHYECKOTO
SJIEMEHTa B COEIMHEHWH, MOJSIPHBIA OO0BEM, OKCHJA, KHUCJIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHULIATEIILHOCTD, CTENICHb OKUCIICHUS, XUMUYecKasl peakiys, Kiaaccuukaus
peaxkiuii: peakluu COeIMHEHUs], PEaKIIUN PA3JI0KEHUs, peaKlIUK 3aMEIlEeHNUs], peaKuu
o0MeHa, 9K30- M SHAOTEPMUYECKUE PEAKIINH, TEIIIOBOH (P eKT peakiuu, sapo atoma,
AIIEKTPOHHBIN CIIOM aroma, aToMHasi OopOuTalb, paJlyCc aroMma, XUMHYEcKas CBS3b,
MOJIIpHAsl M HEMOJIIpHasl KOBaJIGHTHas CBS3b, MOHHAs CBSA3b, WOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi A0S BellecTBa (MPOICHTHAs: KOHIIEHTPAIUs1) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX TMOHATUH M MPUMEHSTh 3TU
MOHATHUS MIPU ONMCAHUU BEIIECTB U UX MPEBPALICHUN;

HCIIOJIb30BAaTh XHMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBi€HHMsS (POpPMyJT BeEIIEeCTB U
YPAaBHEHUN XUMHUUYECKUX PEAKIIUN;

OTIpE/IEIATh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OHMHAPHBIX COEJAMHEHHUSX, CTETECHb
OKHCIIEHUSI DJIEMEHTOB B OWHApHBIX COEOUHEHHSIX, MPUHAJICKHOCTh BEHIECTB K
onpenenéHHOMY KJaccy COeAMHeHM 1o QopMmyrnaMm, BHI XHUMHYECKOW CBS3U
(KoBaJieHTHAsl U MOHHAs) B HEOPTaHUYECKUX COEIMHEHUSIX;

packpbiBaTh cMbica [lepuoguueckoro 3akona J[. . MenneneeBa: 1eMOHCTpUPOBATH
MOHMMAHHUE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonnyeckoil cucreme, 3aKOHOB COXPAaHEHUS MAacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOIaipo;

ONUCHIBaTh M XapakTepu3oBaTh TaOnuuHyto ¢opmy llepuoguueckoil cucteMsl
XUMHUYECKHUX 3JIEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHas mnoarpynna (A-rpynma)» u
«mobounass moxarpynma (b-rpymnma)», manbsle W OoOJNbIIME NEPUOIbl, COOTHOCHUTH
0003HaUeHUs, KOTOpble UMeroTcs B Tabmuie «llepuoanueckas cucreMa XUMHUYECKUX
anemenToB /[. 1. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB M 3apsAn siapa, oOIee 4YHCIO DSIEKTPOHOB H
pacnpesesieHre UX Mo JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIMPOBATh XMMUUYECKUE AJIEMEHThI, HEOPraHMUECKHE BEIECTBA, XUMUYECKUE
peakuuu (IO YHCIy U COCTaBy YYacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
dbdexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMUMHYECKHE CBOWCTBA BELIECTB PA3IUYHBIX
KJIacCOB, IOATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

IIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHMOCTH OT HMX Kauye€CTBEHHOI'O COCTAaBa,
BO3MO>XHOCTH IPOTEKAHUsI XUMUYECKUX IIPEBPALICHUN B Pa3IMYHBIX yCIOBUIX;
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BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB, MACCOBYIO
JOJTI0 XUMUYECKOTO 3JIEMEHTa 10 (hopMyJie COeAMHEHUs], MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUUECKON peaklinuu;

MPUMEHSTh OCHOBHBIC ONEpAllUU MBICIUTEIbHON NEATEIbHOCTH — aHaju3 U CUHTES,
CpaBHEHHE, 0000IIeHNE, CUCTEMATU3AINIO, KIACCU(PHUKAIINIO, BBISIBICHUE MPUYUHHO--
CIIEICTBEHHBIX CBA3€H — JUI1 M3yY€HUS CBOWCTB BEIIECTB M XMUMHUYECKHUX peaklui,
€CTECTBEHHO-HAY4YHbIE ~ METOJbl  IO3HaHMs  —  HaOJIOAEHME,  HU3MEpEHHeE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHBIM U MBICICHHBIN);

clleoBaThb IPaBWJIaM IOJIb30BaHMS XMMMUYECKOH TMOCYJOoM U J1ab0paTOpHBIM
o0opy/0BaHUEM, a TaK)Ke IpaBUJaM OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYUYEHHUIO
U coOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOAAa M KHCIOPOJAa), MPUTOTOBIECHUIO
pPacTBOPOB C OMpeeIEHHON MacCOBOM J0Jeil pacTBOPEHHOTO BEIIECTBA, MJIAaHUPOBATh
U IIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUYEH U
KHCJIOT C IOMOIIBIO0 MHIMKATOPOB (JIakMycC, (heHOI(PTaTCHH, METUIIOPAHXK U IPYTHE).

K konny oOyueHus B 9 kjacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATUH: XUMHYECKHM DJIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IPOCTOE BELIECTBO, CJI0KHOE BEILIECTBO, BAJIEGHTHOCTD,
NEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XMMHMYECKAs PEaKlMs, XUMUYECKas
CBSI3b, TEIJIOBOU 3(PPEKT peakiuu, MOJb, MOJISPHBIA 00BbEM, pacTBOpP, IJIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAlMs, pEeakMu HOHHOIOo OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBeEcHE, OOpaTUMble U HeoOpaTUMbIE pPEaKIUH,
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMM,  OKHUCIUTENb,  BOCCTAHOBUTEINb,
OKHMCJICHHE M BOCCTAHOBJIGHUE, aJUIOTPONHUsA, aM(OTEPHOCTb, XUMHUECKasi CBA3b
(xoBaJIeHTHasi, HOHHAs, MeETa/NIM4ecKas), KpUCTAJUIMUEcKas peméTka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKOH peakluu, NpelelbHO IOIyCcTUMas
koHieHTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHUX IMOHSATUH M NPUMEHSTH 3TU
MOHATHS ITPU ONMCAaHUM BEILECTB U MX IPEBPAIICHUN;

WCTIOJb30BaTh XUMHUYECKYI0O CHUMBOJHMKY JJISI COCTaBlIeHHsS (HOPMYJT BEIIECTB H
YpPaBHEHUN XUMHUUYECKUX PEAKIIUH;

ONpEAEATh BaJCHTHOCTb M CTENEHb OKHUCJIEHHS XUMHUYECKHX JJIEMEHTOB B
COCIUHEHMIX Pa3IMYHOIO COCTaBa, IPHHAUIEKHOCTH BEIIECTB K ONPEIEIEHHOMY
KJIacCy COCIMHEHHH 1o ¢opMysaM, BUJ XUMHUYECKON CBS3U (KOBaJIGHTHAs, MOHHAs,
METaJUINYeCKas) B HEOPraHMYECKUX COEIMHEHUSX, 3apsl MOHA IO XHUMHYECKOi
dbopmyIe, XapakTep cpelbl B BOAHBIX PAacTBOPAX HEOPraHMYECKUX COEJUHEHUH, THII
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbich llepunoanueckoro 3akona J[. . MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHHUE: ONHUCHIBATh M XapaKTepu3oBaTh TabmuuHyo Gopmy Ilepuomuueckoii
CHUCTEMBl XMMHYECKHX D3JIEMEHTOB: pa3iuyaTh MOHATHS «rJlaBHasg mnoarpymnmna (A-
rpynna)» u «mnobounas noxarpymmna (b-rpymnma)», Mamble U OoJbIIME MEPHOIBI,
COOTHOCUTh O00O3HAa4YeHMs, KOTOpbIE HUMEIOTCS B IMEpUOAWYECKOM Talnuie, c
YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHMS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsj sapa, oo1ee YUCIIo AEKTPOHOB U paclpeiesieHue UX MO 3JEKTPOHHBIM CIIOSIM),
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OOBSICHATH OOIME 3aKOHOMEPHOCTH B W3MEHEHHU CBONCTB DJJEMEHTOB H UX
COCIMHEHHI B TIpejiesiax MajbIX MEPHOJIOB U TJABHBIX MOATPYMII C yYETOM CTPOCHHS
UX aTOMOB;

KIIaCCU(PUIIMPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPraHMUECKHE BEIECTBA, XUMUUYECKUE
peakiuu (10 YUCIY U COCTaBYy YYacTBYIOIIUX B PEAKIMU BEIIECTB, MO TEILIOBOMY
b dexTy, Mo N3MEHEHHIO CTEMEeHeH OKUCIEHUS XUMUIECKUX JJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) O0OIIMEe W crHenuduIeckue XHMHUYECKHe CBOWMCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/Ias ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUICCKUX PEAKITNN;

COCTaBJIATh YPABHEHUS DJIEKTPOJUTHUECKON AUCCOLUMALIMN KUCIIOT, IEJIOYEN U COJIEH,
MTOJTHBIC W COKpAIIEHHBIC YPABHEHUS PEAKIIUd MOHHOTO OOMEHA, YpaBHEHHUS PEaKIIHi,
MOJATBEPXKIAIONIUX CYIIECTBOBAHME TE€HETUYECKOM CBS3M MEXKAY BeElIeCTBAMU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMA IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT WX CTPOEHHUS, BO3MOXKHOCTHU
MPOTEKAaHUsI XMMUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBHUSX;

BBIYHUCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJII0 XUMHUYECKOT0 3JIeMeHTa 1o popMylie COeAMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON pEeaKInu;

coOMoaTh TMpaBWiia I[OJIb30BAHUS XUMHYECKOW TMOCcyIod W J1ab0paTOpHBIM
o0opy/soBaHUEM, a Tak)Ke MpaBWiIa OOpalIeHUs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU TIO BBITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB IO TMOTYUYSHHUIO
1 cOOMPaHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKIMHU, MOATBEPKAAIONINE KAaUeCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPHI-, OpOMHUI-, MOIUI-, KapOoHaT-, docdar-,
CWINKAT-, CylIb(}ar-, TUIPOKCHUI-HOHBI, KATHOHBI AMMOHHUS W HOHBI HM3yYCHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
MIPUMEHSATH OCHOBHBIE OMEPAIMH MBICIUTEIBLHON ACATENHHOCTU — aHAU3 M CUHTE3,
CpaBHEeHHE, O000O0IIEeHHEe, CHCTEMAaTH3allii0, BbBISBICHHE MNPUYNHHO-CIECICTBEHHBIX
CBSI3€M — JJISI M3YYEHHs] CBOWMCTB BEIIECTB M XUMHUYECKHUX PEAKIUH, €CTECTBEHHO-
HAy4YHbIE METOJbl TMO3HAaHUS — HAONMIOJEHUE, W3MEpeHue, MOJAEIUPOBaHNUE,
HKCIIEPUMEHT (peabHbI U MBICTICHHBIH ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBo 4acon
Ne HaumeHoBaHme pa3iesioB U TeM DJleKTPOHHBbIE (HU(pPOBLIE)
KouTtposabHble IIpakTu4yeckne
n/n NMPOrpaMMbI Bcero o0pa3oBaTeJIbHbIE PeCypChl
padoTsI padoThI

Paznean 1. [lepBoHayanbHble XMMHYECKUE NOHATHSA
O Xumusi — BakHas 00JIACTh ) . . , BuGmiorexa LOK

. €CTCCTBO3HAHUA U IMTPAKTHICCKON htt[)s://m_edsoo,ru/7f4] 837C

JEATETPHOCTH YeJIOBEKa
but6mmoreka IJOK

1.2 BemecTBa 1 XuMHUYECKHE PEAKLINT 15 1 0 htps://m.edsoo.rw/7f41837¢

Hroro no pazneny 20

Paspes 2. Baxnelmne npeacTaBuTeIH HEOPraHUYeCKUX BeleCTB
21 Boznyx. Kucnopon. [Tonsitue 06 6 0 1 bubmuoreka LIOK

' OKCHIaxX https://m.edsoo.ru/7f41837¢c
59 Bonopoa.Ilonsitue o kuciorax u 3 0 | bubmmoreka LJOK

' CousIX https://m.edsoo.ru/7f41837¢c
23 Bopa. PactBopsr. [lonsiTie 06 5 | | bubnuoreka IJOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bubmuoteka LIOK

’ HEOPraHMYECKUX COCTHHCHUI https://m.edsoo.ru/7f41837¢

Wroro no pazneny 30

Pa3nen 3. llepuoanyeckuii 3axon u Ilepuoguyeckas cucrema xummuueckux 3i1eMeHnToB . . MenaesneeBa. CTpoeHue aToMOB. XUMUYECKAS CBA3b.

OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE peakuuu

3.1

[Tepuonuueckuit 3aKoH U
IIepuonnueckas cucrema

bubmoteka LIOK
https://m.edsoo.ru/7f41837¢




XAUMHUYECKuX 3aeMeHToB J[. U.
MenneneeBa. CTpoeHue aroma

XHUMHUYECKasI CBA3b.

39 o 3 bubmuoreka [JOK
’ KHCTHTEIBHO" https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIHHBIC PEAKITUH
" 15 bubnunoreka IJOK
TOTO 10 pasieiy https://m.edsoo.ru/7f41837¢
P 3 bubmmoreka IJOK
C3CPBHOC BpeA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB I10 68

[NPOIT'PAMME
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9 KUIIACC

Koan4yecTBo 4acos JJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3jeioB U TeM (muugposbie)
Kontpoasnnbie | [IpakTnyeckue
n/n MpOrpamMMbl Bceero odpa3oBaTeJibHbIe
padoThbI padoThI
pecypcbl
Paznen 1. BemiecTBO M XMMHU4YeCKUE peaKIun
IToBTOpEHME 1 yrayOacHNE 3HAHUI bubmmoreka [IOK
1.1 5 1 0
OCHOBHBIX pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 Bbubnuoreka I[JOK
' peaKImii https://m.edsoo.ru/7f41a636
DIEeKTPOIUTHIECKAS TUCCOITHAIIUS. Bubnuoreka ITOK
1.3 8 1 1
XVWMUYECKHE PEaKINH B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no paznery 17
Pasznen 2. HemeraJsibl 1 X coeJUHEHUS
21 OO0mas XxapakTepUCTHKA XUMHYECKUX 4 0 1 bubnmorexa IJOK
' anemenToB VIIA-rpynmel. [anorens https://m.edsoo.ru/7f41a636
06
22| oneveston VIAcrpynmma Cepan et 6 0 1 BuGiorexa LIOK
’ pyfeL- .-2p https://m.edsoo.ru/7f41a636
COCTMHEHUS
- Oomas xapz;i:epncmxa );I/IMI/IH(;CKI;X , . 1 BuGmorexa LIOK
' SVICMEHTOB VA-TPYHIEL A30T, QOCRHOp 1 HX https://m.edsoo.ru/7f41a636
COCTMHEHUS
o | S e 8 1 ;| s
' . PYTHEAL oA https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHEHHUSI
Uroro no pa3zeny 25
Pazgen 3. MeTaJuibl M UX COeIMHEHUS
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3.1 OG1ue CBOMCTBA METAIIIOB 4 bubmoreka [IOK
. R ) ° https://m.edsoo.ru/7f41a636
Bubmuorexa LJOK
2 B i 1
3 QKHEUIINE METAJUTBI ¥ UX COCITUHEHMUSI 6 P 42636
Hroro no pazneny 20
Pasnen 4. Xumus v okpy:kaionas cpeia
4.1 BemecTBa 1 MaTepua 3 elIOBEKA 3 Bubmuorexa LJOK
. TR e b e https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
p 3 bubmmoreka IJOK
o https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB 11O [TPOTPAMME 68
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INOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
N Koymm4ecTBo yacoB Nara JJIEKTPOHHbIC IM(PPOBbIE
Tema ypoka KonTpoabHbI IIpakTH4eckne o0pa3oBaTe/ibHbIe
n/n Bcero H3y4YeHHs
e padoThbl padoThl pecypcnl
) [Ipeamer xumun. Pons xumMuu B KU3HU 1 0 0 Bbubnuoreka IJOK
yenoBeka. Tea 1 BelecTna https://m.edsoo.ru/ff0d210c¢
bu6 OK
2 TTorsATHE O METOAAX MO3HAHUS B XUMHU 1 0 0 h:tl ;I:I;I/(I);'e:;s(li.m JE0d22 Te
, | o | 1
OpaTop PHEMEL ODPATHEHI € https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYIOBAaHUEM
4 Yuctele BemecTBa U cMech. CriocoObl | 0 0 bu6nmoreka [JOK
pazzeneHus cMeceit https://m.edsoo.ru/ff0d26ca
. HpaKTfIZIeCKaH pabora Ne 2 I2<Pa3;[eneHI/Ie ) 1 . 1 Bu6morexa LIOK
cMeceii (Ha mpuMepe OYMCTKY TOBAPEHHOMN hitps://m.edsoo.ru/f0d28c8
COJIH)»
Bbu6nuoreka LJOK
6 A 1 0 0
TOMBLH MOJICHY TR https://m.edsoo.ru/ff0d2a6¢
7 XVUMUYECKHE JIEMEHTHI. 3HAKU (CUMBOJIBI) ) 0 0 bubmmorexa [JOK
XAMHMYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6nmroreka [JOK
IT 1
8 POCTRIC H CIIOAHBIC BEIIECTBA 0 0 https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 0 0 bubmmorexa LIOK
yip y https://m.edsoo.ru/ff0d2d50
HMHITHCCKasT GOpMYy-Ta. HTHOCTD aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKUX IIIEMEHTOB
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1 OTHOCHTEIIbHAS aTOMHAas Macca. bu6nuoreka [JOK
OTHOcuTENBHAs MOJIEKYJIsIpHas Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBasi 107151 XUMHUYECKOTO JIEMEHTA B Bubmuoreka [IOK
COETMHEHNUN https://m.edsoo.ru/ff0d350c¢
13 Konunuectso Beniectsa. Mons. MonsipHas Bubmoreka [JOK
Macca https://m.edso0.1ru/ff0d5230
14 duznyecKkre 1 XUMHIECKUE SBICHUS. bubmuoreka IIOK
Xumudeckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky ¥ yCnoBUs NIPOTEKAHUS Bubnuoreka LJOK
XUMHYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIIECTB. bubmuoreka [IOK
XuMHYEeCKHE YPaBHEHHS https://m.edsoo.ru/ff0d3b88
Breruncienus koamdyecTBa, MacChl BEIleCTBa 1O bubmuoreka IIOK
17 N
YPaBHEHUSIM XUMHUYECKHUX PEaKIUuil https://m.edsoo.ru/ff0d5708
K N
15| (conmmonns, peomenns, semonss bitmorera LIOK
8 P > SAMCTHEHI, https://m.edsoo.ru/fR0d334
obmeHa)
19 M. B. JIoMOHOCOB — y4EHBIH-3HIIUKIIONEUCT. Bubnmorexa LJOK
O06001IeHNe U cuCcTeMaTHU3aIvsI 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KontponbHas paborta Nel mo teme «BerectBa bubmuoreka [IOK
U XUMHYECKHUE PEaKLIUM» https://m.edsoo.ru/ff0d4290
B — .C .
| e e
UCII — BJIEMEHT U ITPOCTOE B TBO.
poA P - https://m.edsoo.ru/ff0d448e
OzoH
@ N
” ‘ 2311%001(:1:: 1;1: ;{I/IMHI{SEKI;IGGCBOI/ICT:ae o BuGmorexa LOK
UCI WU OKUCJICHUSI, TOPCHUE).
POAa \peaxtt > TOP https://m.edsoo.ru/ff0d4614
ITonsTre 00 okxcumax
23 Crioco0s! OTy4YeHHs KUCIOpoa B Bubmuoreka [JOK

J'I8.60p aTOpHHU U IIPOMBIINIIICHHOCTH.

https://m.edsoo.ru/ff0d497a
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IIpumenenue kucnopoaa

TenmoBoi A3PEeKT XUMUIECKOI peaKIu,

24 0 € 0 TepMO €CKO aBHE bubmiorexa LIOK
MOHATHE O TEPMOXUMUY M YpaBHCHUU
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U DHIOTEPMHUECKUX PEAKITHIX
55| Saprmene souayma. enovatm oo bimorera LIOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEI0TBPAICHUS
36| lonyeonse s ot saeropom biorera L1OK
y N p poa, https://m.edsoo.ru/ff0d4ae2
U3YyYCHUE €0 CBOMCTBY»
27 Bonopon — sneMeHT u pocToe BEIIECTBO. Bubnmorexa LJOK
Haxoxzaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 DuznUecKne 1 XMMHIECKIE CBOMCTBA bubmuoreka [HOK
Bogopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IloHsTHE 0 KMCIOTAX U CONAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Croco6bl TOTy4eHUs BOJ0OPO/Ia B Bubmuoreka [JOK
nmabopaTopuu https://m.edsoo0.1u/ff0d4dd0
1T 6ota Ne 4
31 «I?I?)iTI:II:fI(;/IKeaI;/II 226(;1T1Hne BI(I)O ;el(\)/lea bubmorexa LOK
Y P AOPOAS, https://m.edsoo.ru/ff0d4£42
U3yYCHUE €r0 CBOMCTBY»
bu6mmoreka [JOK
2 M i & . A
3 OJIIPHBIN 00BEM ra30B. 3aK0H ABOTAAPO httns:/m.edsoo.ru/f0dS42e
53| v oro wsmeemiony xomnacorsy momeersa Batmaorera L1OK
. Y ¥ et https://m.edsoo.ru/ff0d55a0
i 00BEMY
B 0Bé
BIYMCIIEHUSI 00BEMOB Ta30B nonypaBHeHmo BuGmiorexa LIOK
34 peaKIy Ha OCHOBE 3aKOHA 00BEMHBIX

OTHOILIEHUH I'a30B

https://m.edsoo.ru/ff0d5708
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bu6nuoreka [JOK

@ N
35 M3WYECKUE U XUMUIECKIE CBOMCTBA BOJIBI hitps-//m.cdsoo.ru/f0d58 7
Bubmuoreka [IOK
36 C i. I1 0
octaB ocHOBaHwi. [IoHsATHE 00 MHAMKATOPAX hitps://m.edsoo. ru/f0d59e2
B .H
37 H;f:clrjla K:;;:IZOP:CT:;I; bl als/EIcuceoT;zIe :J'IH Bubmmorexa LIOK
B P DL A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PacTBOpE
I1 6ota Ne 5
38 <<§aI;Trz:§;I;Z£: (;TcaTBo 012I (c) Z?IME eINEHHOU bubamorexca LIOK
p N . p p et https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0JIel PacCTBOPEHHOTO BEIIECTBAY
39 Kontponbnas padora Ne2 no teme «Kucmnopon. Bubnmorexa LJOK
Bonopona. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIbl: cocTaB, KilacCupUKAIIs, bubmuoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I .
a1 | xncormuns, oesomx  avdporcpmuns bitorera LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OCHOBaHUS: COCTAB, KITaCCH(PUKAITHS, Bbu6nmoreka LJOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue U XUMUYECKUE CBOMCTBA bubmmotexa [JOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
Kwucnotsr: cocta, KiaccupuKaus, bu6mmoreka [JOK
44
HOMEHKJIIaTypa https://m.edsoo.ru/ff0dfee2
45 [TorydeHue u XUMUYECKUE CBOMCTBA KHCIOT bubmorexa LIOK
Y https://m.edsoo.ru/ff0dfee2
46 Counu (cpeaHue): HOMEHKIIATYPa, CIIOCOObI Bubmuoreka [JOK
TTOJTYICHISI, XHMHUYIECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 [Ipaktrgeckas pabota Ne 6. Pemenne Bbubnuoteka [JOK

SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEME

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIC KJTAaCCHI HEOPTAaHUIECKUX
COEINHEHUI

48 I'eneTnueckas CBsI3b MEXAY KJlacCaMu Bubmuorexa LJOK
HEOPTaHUIECKUX COCTMHCHHIMA https://m.edsoo.ru/00ad9a50
49 0606 . bubmauorexa [IOK
00IIIeHNe ¥ CUCTeMAaTH3aIlus 3HAHNUH
- t https://m.edso0.1ru/00ad9cb2
50 Kontponbnas padora Ne3 o Teme "OcHOBHbIE Bubnumorexa LJOK
KJIacChl HEOPTaHUYECKUX COeIMHEHNI" https://m.edsoo.ru/00ad9ela
IlepBbIie MOMBITKU KIaCCH(MUKALIMH
51 y ec 3JIEMEHTO ?[o ) €eo a Bubmmorexa [OK
XUMUYECKUX 271eMeHTOB. [loHsATHE 0 rpymmax
Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX DJICMEHTOB
Ilepuoauueckuii 3axoH u [lepuoanyeckas
5 pHOA pHOA u Bubmuoreka [IOK
CHCTEMA XUMHYECKHX 3eMenToB J1. U.
https://m.edsoo.ru/00ada52¢
MenneneeBa
53 I Bbu6nmoreka LJOK
€PHOIbI, TPYIIIbI, TOATPYIIITHI
PHOZBL TPY ATPY https://m.edsoo.ru/00adasS2c
54 Crpoenne atomoB. COCTaB aTOMHBIX SITIED. Bubmuoreka [JOK
Nzoronsr https://m.edsoo.ru/00ada342
CTpoeHue 3JIeKTPOHHBIX 000J10YEK aTOMOB
55 P . P . Ly Bbubnuoreka LJOK
anemenToB [lepuommdaeckoit cucremsr 1. U.
proA https://m.edsoo.ru/00adabbc
MenneneeBa
XapakTepucTHKa XMMHYECKOr0 DJIEMEHTA 10
56 P P o N bu6mmoreka [JOK
€ro MmoJIokeHHIo B [leproaudeckoii cucreMe
pHoA https://m.edsoo.ru/00ada824
M. . Menneneera
3nauenue [lepuogudyeckoro 3akoHa s
57 a3 . proa . u % bu6mmoreka [JOK
BUTHS HayKu u npaktuku. J[. W.
p Y . p N https://m.edsoo.ru/00ada96e
MenpeneeB — y4EHBIN, TIEIATOT U TPakJaHUH
53 DIEeKTPOOTPULIATEILHOCTh aTOMOB bubmmoteka [JOK

XHUMHUYCCKHX DJICMCHTOB

https://m.edsoo.ru/00adaab8
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bu6nuoreka [JOK

59 Hormas xiiriecias coisp ! https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsipHasi XuMu4eckas CBA3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XUMUYECKas CBSI3b 1 brbmmorera LIOK
https://m.edsoo.ru/00adaab9
62 CteneHb OKUCICHUS 1 buomiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIUH 1 bubmorexa LIOK
https://m.edso0.1ru/00adb076
bubmuoreka [IOK
64 OKuCIUTEIN U BOCCTAHOBUTEIIN 1 hitps://m.c dscl){).ru 100adb076
65 KonrponbHas padora Ne4 o Teme «CtpoeHune 1 Bubnunorexa LJOK
atoMa. XMMHUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHbIii ypok. O6o0mIeHne u | bubmmorexa LHOK
CUCTEMATH3aMs 3HAHUN https://m.edsoo.ru/00adb33c
67 PeszeprubIii ypok. O000IICHNE T 1 bubmmoreka [IOK
CUCTEMATHU3aIUs 3HAHUI https://m.edso00.ru/00ad9cb2
68 Pesepsuslii ypok. O6001IeHre 1 1 Bubnuoreka LJOK
CHUCTEMaTH3alNs 3HAHHHA https://m.edso0.1u/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

N KoumyectBo yacos Hara JJIeKTpOHHbIe U POBBIE

]

/ Tema ypoka B Koutposabuble | Ilpakruueckue | H3YyUeHH o0pa3oBaTe/IbHbIE

n/m cero
padoThI padoThI A pecypcel
Ilepnoanueckuii 3akoH. [lepuoanueckas

1 p P i | 0 0 bubmuorexa [JOK

cUcTeMa XUMHYECKux 3meMeHToB /1. U.

https://m.edsoo.ru/00adb59e
MenpaeneeBa
3aKOHOMEPHOCTH B HI3MEHEHNUH CBOWCTB

) p . ) 0 0 Bbu6nuoreka LJOK

XUMHUYECKUX DIIEMEHTOB MEPBBIX TPEX

P P https://m.edsoo.ru/00adb6b6
TIEPHOIOB
Knaccudukanus 1 HoMeHKIaTypa Bbubnuoteka [JOK

3 1 0
HEOPTaHUYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMHU4ecKOH CBSI3U U TUIIBI | 0 0 Bbu6bnuoreka IJOK
KPUCTALTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo Teme

5 «IloBTOpeHue u yriyoieHne 3HaHUH 1 1 0
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiaccay
Knaccugukanms XuMHUUecKiX peakuii o Bubnuoreka LJOK

6 1 0 0
Pa3TUIHBIM TTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTU XMMUYECKOW pEaKIUU.

7 Ilo €0ro I()) e eTepo : ) 1 0 0 bubmorexa LIOK

HATHE O TOMOT€HHBIX U T€TePOTEHHBIX
p https://m.edsoo.ru/00adbe9a
peaKIusax
[oHsTHE O XMMUYECKOM PABHOBECHH.

2 ®akTOophbl, BIUAIOIINE HA CKOPOCTh | 0 0 bubmmoreka [IOK
XUMUYECKOH PeakUy 1 MOJIOKEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHCIUTETHFHO-BOCCTAHOBUTEILHEIE | 0 0 Bubmuoreka [JOK

peakiuu

https://m.edsoo.ru/00adcade
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Teopust AIEKTPOIUTUUECKON AUCCOLIUAIUY.

bu6nuoreka [JOK

10
CunbHBIC U CTa0bIe AIEKTPOIUTH https://m.edsoo.ru/00adcd68
1 Yo e VhaBHe KL Bubmuoreka [JOK
HHBI BHEHHUS ui
P peardi https://m.edsoo.ru/00add448
X N N
I
pet . https://m.edsoo.ru/00add5d8
JIEKTPOJIUTUUECKOMN TUCCOIUAIINN
X N N
5| petcramernnt o6 sactpommicccoi biGmorera 110K
pel P https://m.edsoo.ru/00add8b2
JIUCCOLMAIN
14 ITo eo 0JIN3¢ COJICH bubmorexa LIOK
HATHE O TUAPOJIU e
P https://m.edsoo.ru/00add9d4
bu6nmoreka [JOK
15 0600 7
ODIICHHUE H CHCTEMATHSAHA SHAHHIH https://m.edsoo.ru/00addd12
[Ipaktraeckas padora Ne 1. «Pemenue bubmuoreka [IOK
16
9KCIEPUMEHTAIIBHBIX 3a/1aW» https://m.edsoo.ru/00addbfa
K 6ora No2
17 «BOJ}IIZEOH(I));I;;IHpjecoKTaaﬂ I/ICZ(()) TI:;I im bubmorexa LIOK
P A LA https://m.edsoo.ru/00addecO
XUMUYECKHE PEAKIIMH B PACTBOPAX)
18 OO01mas XxapakTepUCTHKA TallOTeHOB. bubmmotexa [JOK
XuMHI4YecKre CBOHCTBA Ha MpUMeEpe XJIopa https://m.edsoo.ru/00addfe2
X .C
19| xuvmscoxse cnorerna, noayene brmorera LOK
> HORY ’ https://m.edsoo.ru/00ade104
MPUMEHEHHE
II 6ota Ne 2
2 | lonyuere conno knesors, moyuere bitmorera LIOK
B yv - 13y https://m.edsoo.ru/00ade348
e€ cBOMCTBY
B
ancnvemxm M0 ypaBHEHUSIM XUMHUYCCKUX BuGmorexa [LOK
21 peakui, €CiIu OJIUH U3 PEareHToB J1aH B

HA30BITKE

https://m.edsoo.ru/00ade488
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OO0m1ast XxapakTepUCTHKa 3JIeMEHTOB VIA-

bu6nuoreka [JOK

22
TPYIIIBI https://m.edsoo.ru/00ade64a
23 AnnotpornHbie MOTUGUKAIIIH CEPHI.
H P e . i P . Bubmuoreka [JOK
ax0oKJIEHUE cephl M €€ COSIMHEHNH B
A p f[ https://m.edsoo.ru/00ade64a
npupoze. XuMHUUECKHE CBOWCTBA Cephl
24 CepoBogopoz, cTpoeHne, GU3NIECKIe U bubmmorexa LJOK
XHUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxcunpl cepbl. CepHas KMCIIOTa,
o A p P 9 bubmauorexa [IOK
M3WYECKUE U XUMUYECKUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUECKHUE PEaKILIUH, JIeKalIUEe B OCHOBE Bu6nuoreka IJOK
2% MPOMBIIUIEHHOTO crtoco0a moTydeHust https://m.edsoo.ru/00adec8a
CEPHOU KHCIOTHI. XUMHUYECKOE 3arps3HeHIe
OKpY>Karollel Cpeibl COEIUHEHUSIMHU CEPBI
27 Brrancnenne MmaccoBoi 10U BBIXO1a bubmauoreka [IOK
MPOAYKTa peaKIuu https://m.edsoo.ru/00adec8a
OO0mrast XapakTEepPUCTHKA DJIEMEHTOB V A- bubmuoreka [HOK
73 rpynnsl. A30T, pacClipOCTpaHEHUE B https://m.edsoo.ru/00adeeab
npupoje, GU3MUECKUE U XUMUYECKUE
CBOMCTBa
AmMHaK, ero GU3NIECKUE U XUMHYECKHE Bubmumorexa LJOK
29 N
CBOWCTBA, TIOJIy4€HHE U IPUMEHECHUE https://m.edsoo.ru/00adf004
30 IIpakTuueckas padora Ne 3 mo teme
<1?Io eHHe a . aKa, N3y4YeHHe ero bubmmorexa LIOK
«[lony4yeHrne aMmMHaKa, U3yueHHUE er
N Y M https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KUCIIOTa, e€ pusmueckue u Bbu6mmoreka IJOK
XUMHYECKHE CBOWCTBA https://m.edsoo0.ru/00adf306
32 Hcnonp3oBaHre HUTPATOB U COJIeH Bubmmoreka LJOK

aMMOHUS B KaY€CTBE MUHEPAIbHBIX
yao0peHuil. XMMUYECKOe 3arpsi3HEHUES

https://m.edsoo.ru/00adf518
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OKpYIKaroIei cpejibl COeTMHEHUSIMH a30Ta

®Dochop. Oxcun dhochopa (V) u hocdopras

1 o Bbu6nuoreka LJOK
KHCIIOTa, PU3UIECKUE U XUMUYCCKUE
N https://m.edsoo.ru/00adf68a
CBOICTBA, TIOJTyYCHUE
Hcmonp3oBanue GpocdaroB B KauecTBe
34 ¢ 5 ¢ - Bbu6nuoreka LJOK
MUHEPaIBHBIX YAOOPSHUH. 3arps3HeHne
P . YAOOP P https://m.edsoo.ru/00adfc20
MPUPOTHON cpefbl hocharamu
Yraepon, pacnpocTpaHeHUE B IPUPO/IE, Bbubnuoteka [JOK
35 .
¢u3nYecKe 1 XUMHUIECKIE CBOICTBA https://m.edsoo.ru/00adfd9c
Okcunpl yriieponaa, ux Gusndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHYECKHE bubmuoreka IIOK
npo0JIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoia https://m.edsoo.ru/00adfebe
Iv)
37 v . Bu6bnuoreka IJOK
roJIbHAs KHCIIOTa U e€ COIN
https://m.edso00.ru/00ae006¢
IIpaxTrueckas padora Ne 4 mo Teme
38 "I'Il)on YeHHE F?IGKI/ICHOI‘O rasa bubmmorexa LIOK
Y Y ) N https://m.edsoo.ru/00ae027¢
KauecTBenHas peaknus Ha KapOOHAT-HOH
IlepBoHavaIbHbBIC MOHATHS 00
. p Bbu6mmoreka IJOK
OpraHUYECKUX BEIECTBAX KaK O
P H https://m.edsoo.ru/00ae054¢
COCMHEHHSX YTIIepoa
40 K . bu6nuoreka LJOK
E€MHHUH U ero COeIUHCHHUS
P A https://m.edsoo.ru/00ae080a
IIpaxTrueckas pabora Ne 5. Pemenue
41 SKCIEPUMEHTAJILHBIX 3aJ1a4 110 TEME bubmuoreka [IOK
«BakHeiiime HeMeTaIbl 1 UX https://m.edsoo0.ru/00ae0bf2
COEIMHEHHMSD
KonTtpoarHas pabota Ne3 o teme
p . p Bbu6nmoreka LJOK
42 «Baxueimme HeMeTalIbl U UX

COCOVHCHUS

https://m.edsoo.ru/00ae0e18
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OO0mrast XapakTePUCTHKA XUMHIECKHIX
AJIIEMEHTOB — METAJUIOB. MeTalueckas

Bu6bnuoreka LJOK

43
CBSI3b U METAJUIMYECKAasi KPUCTAITHYECcKas https://m.edsoo.ru/00ae103e
pemérka. du3nueckue cBOHCTBA METAILIOB
X 7| .

“ 91/1:11/11{2%14@ CBec::HCTVBa MeTa;HHOB - BuGmorexa [LOK

JIEKTPOXUMUYECKUAN DALl HAIPSHKEHUMN
P A p https://m.edsoo.ru/00ael 156
METAJLIOB
OO6mre crrocoObI MOTYYSHUS METAIIIOB.

45 Crnnassl. Beruucienus no ypaBHEHHIM Bubnumorexa LJOK
XUMHYECKUX PEaKIIHii, €CIIi OJUH U3 https://m.edsoo.ru/00ael156
peareHToB COMIEPIKUT MPUMECH

46 IlongaTue o0 KOppO3UU METAIIOB bubmorexa HOK

PP https://m.edsoo.ru/00ael1278
Bubauoreka [IOK

47 [S(6) € MeTa
[Henoumbie meraiist https://m.edsoo.ru/00ael14b2

48 OKcHAbl M THAPOKCHABI HATPUSA U KaJTUA bubmorexa HOK

A AP A p https://m.edsoo.ru/00ael14b2

49 [IlemouHo3eMeNnbHBIE METAIUIBI — KAJIbIUNA U bubmuoreka IIOK
Mar"ui https://m.edsoo.ru/00ael5e8

50 Baxueinme coetMHeHN KaIbINAS bubmorexa [IOK

a H https://m.edsoo.ru/00ael5e8

51 O0600111eHIE ¥ CHCTEMATH3AIU 3HAHUN

Bubauoreka [IOK
52 Kéctkoc o) CIoCO0EI €€ ycTpaHe
TROCTE BOARL I It bl €€ YCTpaHCHIA https://m.edsoo.ru/00ael1 886
IT 3] Ne 6
53 ")izliigzze;ﬂopil ETl\E/lleTo LIIIZJ o bubmorexa HOK
" 8 8 https://m.edsoo.ru/00aelae8
yCTpaHCHHS
bub OK
54 AroMyuHMIMA nomotexa L

https://m.edsoo.ru/00aelc64
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AmMdoTepHBIC CBOHCTBA OKCHIA H bubmuoreka [IOK
55
TUAPOKCUA https://m.edsoo.ru/00aelc64
Bubmuoreka [IOK
56 K
I1es0 https://m.edsoo.ru/00ae1d86
57 Okcunbl, THAPOKCHUITBI B conn xkene3a (1) u Bubmuoteka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHHE U CHCTEMATH3AIINs 3HAHUHA
I1 6otaNe 7. P
59| owcnepnverasimn s o reve BuSmuorera LIOK
p . A https://m.edsoo.ru/00ae3de8
«BaxxHei1mne MeTauIbl M UX COETUHEHUSDY
Brruncnenus 1mo ypaBHEHUSM XUMUYECKUAX
o | I o e
Aep . P ) https://m.edsoo.ru/00ae1750
Brraucienust MaccoBOIi JOJIU BBEIXOAA
MPOAYKTa peaKIuu
61 O000111eHIE U cUCTEMATU3alAs 3HAHUN
2 Kontponbhas padora Ned o Teme
«BakHelne MeTaibl ¥ UX COeTUHESHUS
63 BemecTBa u Mmatepuaisl B MOBCEIHEBHOM Bbu6mmoreka IJOK
JKA3HHM YeJIoBeKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsS3HEHUE OKPYKaAIOIIeH bubmuoreka [IOK
Cpenb https://m.edsoo0.ru/00ae4270
65 Ponp xumMuu B perieHuu 3KOJOTHIECKUX bubmmorexa [JOK
npooJieM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O6o0mIeHne u bubmmorexa LHOK
CUCTEMATH3aMs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PeszepBHbIii ypok. O000MIICHNE T bubmuoreka [IOK
CUCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/00adb33¢
68 PesepBHbiii ypok. O000IICHNE U Bubmuoreka [JOK
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CHUCTEMATHU3aNs 3HAaHUH

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

68
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YYEBHO-METOJUUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

» Xumus, 8 knacc/ ['abpuemnsn O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEPHOE
obmmectBo «M3narenscTBo «IIpocBemienne»
* Xumus, 9 knacc/ I'abpuensta O.C., Octpoymos WN.I'., CnankoB C.A., AKunonepHoe

obmectBo «M3aarenscTBO «IIpocBemienne»

METOJUYECKHUE MATEPHUAJIBI JJI51 YYUTEJIA

1. I'abpuensn O. C., Bockob6oitnukosa H. I1., SlmrykoBa A. B. HactonpHas kHUra yauTesns.
Xumus. 8 ki1.: Meroamueckoe nmocobue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., SAmykoBa A. B. Tetpaap aist 1a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pa6ort. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 xkmace». M.: lpoda, 2022.

3. 'abpuensn, O. C. Metoauueckoe nocobue k yueonuky O. C. ['abpuensna «Xumusi». 8
knacc / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meroanueckoe nocodue x yueOnuky O. C. ['abpuensna «Xumusi». 9
knacc / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHonorunyeckue kaptol kK yueOHuky O. C. ['abpuensna «Xumusi. 8 kiacey :
meToaudeckoe nocodue / JI. . AcanoBa. — M. : lpoda, 2020

6. Xumus : TexHonornyeckre kaptol kK yueOHuky O. C. ['abpuensna «Xumus. 9 kimacey :
meTogudeckoe mocoodue / JI. . AcanoBa. — M. : lpoda, 2018

7. Xumus. 8 ki1.: KoHTposbHble u mpoBepounble paboTsl K yuedbnuky O. C. 'abpuensHa
«Xumust. 8» / O. C. I'abpuensn, 1. H. bepeskun, A. A. Ymakoa u ap. - M.: llpoda, 2022.

JTaHHBIE
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

http://www.chemnet.ru ['azera « Xumusi» ¥ CaliT 1uist yuauTens «5 umay Ha ypoK XUMHI»
http://him.1september.ru Enunas xomekmus [{IOP: [IpenMeTHas KomIeKIus « XUMHUS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHOHayYHBIE SKCIIEPUMEHTHI:
xumust. Komteknust Poccuiickoro o61eo0pa3oBaTesibHOTO opTajia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukGepoBoii

http://www alhimik.ru Bcepoccuiickas onmuMIinaza mKoJIbHIKOB 10 XUMHH
http://chem.rusolymp.ru Opranudeckass XuMusi: SJICKTPOHHBIA YYCOHHK I CpeaHEH
IIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: JICKTPOHHBIN yIeOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTSK: XUMHS

http://www.chemistry.ru /[uctaHiimonHas OJIMMIHMA/A 110 XUMHH: TEJICKOMMYHHKAITMOHHBIN

00pa3oBaTeNbHbIN MPOEKT
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