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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma coctaBieHa Ha OCHOBE CJEAYIOIINX HOPMATUBHBIX TOKYMEHTOB:

* @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 ob6pa3oBanun B Poccuiickoit
Denepanuny;

* npukaza Munnpocsemenust Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsaka
OpraHM3alMl W  OCYILECTBJICHHS  0Opa30BaTENbHOM  JIEATENbHOCTH IO  OCHOBHBIM
0011eo0pa3oBaTeNIbHBIM MIpOrpaMMaM — 00pa3oBaTeIbHBIM MpPOrpaMMaM HayallbHOTO OOILIero,
OCHOBHOTO OOIIETO ¥ CPETHETO 0OIIET0 00pa30BaHUSI;



 mpuka3za MunnpocenieHus: Poccun ot 16.11.2022 Ne 993 «O6 yrtBepxkneHuu denepanbHOi
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero oopazoanusy (naiee — OIT O00);

* nmpukaza Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «O06 yrBepxacauu (enepaabHOTo
roCy/1apCcTBEHHOT0 00pa30BaTEIbHOrO CTaHIapTa OCHOBHOTO 0OO0IIero oOpa3oBaHus» (nanee —
DI'OC OOO TpeTbero NOKOIEHUS);

* CaHuTapHO-3MUIEMHOJIOTHYECKHE TpPeOOBaHUA K YCIOBUSIM M OpraHu3alud OOydeHUs B
00111e00pa30BaTEeIbHBIX  YUPEKACHUSAX,  YTBEPXKICHHBIX  MOCTAHOBIEHHMEM [ JaBHOrO
roCyJapCTBEHHOTO caHUuTapHOro Bpaua Poccuiickoit deneparuu ot ot 28 ceHTs10ps 2020 1.

Ne 28 (manee — CanlluH 2.4.3648-20);

» Kanengaproro yueoHoro rpaduka Ha 2023-2024 yqeOHBbIH ro/;

* OcHoBHas o01eodpaszoBarenbHas nporpamma MBOY Bepxuerspxkmunckas OOIL;

* VueOHoro miaHa Ha 2023-2024 y4eOHbIN TOT;

* YcTaBa MIKOJIBL,

* [Tonoxenus o pa3paboTKe U YyTBEPKACHUU pabOUUX MporpamMm y4eOHbIX ITPEIMETOB, KYpPCOB;

* [lonoxenuss o opmax, MEPUOJUIHOCTH, TOPSIAKE TEKYIIETO KOHTPOJS YCIEBAEMOCTH H
MIPOMEKYTOYHOM aTTECTAIlH 00YJarOIIUXCS.

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHMs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOWM 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIIUTaHUSA U C YU4ETOM KOHLENLUU MPErnojaBaHus y4eOHOro rnpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oprann3anusix Poccuiickoit denepannu.

[TporpamMa mo XumMuM Ja€T NpeACTaBICHHE O ILEsAX, oOmel crpareruu oOydeHus,
BOCIIUTAHHUSI W Pa3BUTHA OOYYarOIIUXCS CPEACTBAMH YUeOHOTO MpeaMeTa, YCTaHABIMBACT
o0s13aTesIbHOE MPEAMETHOE COJIepyKaHue, MpelycMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYPHUPOBAHHE TI0 pa3zieiaM u TeMaM IpOTrpaMMBbl 10 XUMHH, OTIPEeNsIeT KOIUYeCTBEHHbIE
U KayeCTBEHHbIE XapPaKTEPUCTUKH COAEP)KAHUS, PEKOMEHIYEMYI0 IIOCIIEOBATEIbHOCTD
U3YUEHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOTO
npoliecca, BO3paCTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeaeaseT BO3MOKHOCTH IpeaMeTa s
peanm3anuy TpeOOBaHUI K pe3yabTaTaM OCBOECHHSI OCHOBHOM 00pa3oBaTeNbHOM MPOTrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHM K pe3yabTaTaM 00y4eHHUs XUMUU
Ha YypOBHE IeNell W3ydeHUs TMpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
JeSITeIbHOCTH 00y4aroIIerocs o0 OCBOCHUIO yYEOHOTO COlEepKaHMSL.

3HaHUE XUMHUH CIY)KHT OCHOBOW /T (POPMUPOBAHUSI MHUPOBO33PEHUS 00YJAIOMIETOCS, €ro
IpeCTaBIeHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIE XUMHUEH
NPEJCTAaBICHUS O B3aMMOIIPEBPAIICHUSIX YHEPTUU U 00 BOJIIOIUH BEIIECTB B MPHPOJIE, O MYTAX
peuieHuss TI00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS UYEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUYeCKON, MUIIEBON 1 FKOJIOTMYECKOH O€30IIacCHOCTH, MPOOIeM 3JpaBOOXPAHEHNUSI.
HEJA N3YYEHUSA YYEBHOI'O IIPEAMETA «XUMMUS»

N3ydenne xumuu:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH i camMOpa3BUTHUS U (OPMUPOBAHUS
KYJIbTYpbI INYHOCTH, €€ 00IIel 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0yJaromxcs,
HaBBIKOB WX  CAMOCTOSTEIBHOM  y4eOHOW  JCATENHHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIICIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
poeCCHOHAIBHON JEATENHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIIIEHUS, 3aKIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsA/Ia Ha €IWHCTBO MPUPOJIBI M YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM ATAroM B (JOPMUPOBAHUHN
€CTECTBEHHO--HAy4YHON rpaMOTHOCTH O0Y4JaOIINXCS;



crocoOcTByeT (OPMUPOBAHHUIO IICHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO--HAYYHBIM
3HAHUSAM, K MpPUPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJIaJ B JKOJOTMYECKOe oOpa3oBaHuE
o0yyJarouuxcs.

JlaHHble HampaBieHHUs B OOYyYEHMM XUMHM O0€CIeUYMBAIOTCS CHelM(UKON colepKaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCA IE€JAarorMuecKyd aJalTUPOBAHHBIM OTPakKEHUEM
0a30B0il HayKH XMMHHU Ha ONpPeAEIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIMMUCS CUCTEMbI NI€PBOHAYAIBHBIX MOHATHH XMUMUHU, OCHOB HEOPIaHWYECKON XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrpykTypa colepKaHHs IIPOrpaMMbl 110 XUMHHM C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona kK eé msydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XuMHuYeckod peakuuu. OOGe 3TU CHCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCJIEAO0BATEILHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEICTAaBICHUN Pa3HOIO YPOBHS:

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

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMMMY;

— YUYEHHSI O CTPOCHUH aToMa U XUMUYECKOH CBS3H;

— IPEACTaBIEHUN 00 AJIEKTPOJUTHUECKON AUCCOLMALIMM BELIECTB B pACTBOPAX.

Teopernueckne 3HaHUS PAcCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKLIHUU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3yJaeMbIX BEILIECTB.

OcBoeHue mnporpaMMmbl IO XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IPEACTABIECHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIECHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydyeHne xummun
IPOUCXOAUT C IMPHUBJICYECHHUEM 3HAHUW M3 paHEe M3YUYEHHBIX YYE€OHBIX IPEAMETOB:
«Oxpyxaromuii Mupy, «buomnorusi. 5-7 knaccel» u «Duzuka. 7 Kiacc.

[Tpu u3yyeHNr XUMUHU TPOUCXOANUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUYECKOHN NEATETbHOCTH YelloBeKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHMPOBOW KyJIbTYphl. 3ajjada y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHUCTEMBl XUMHMUYECKUX 3HAHUN — BaXXHEHUIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYMHBIX O0O0OOIIEHWH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKH, B
NpUOOIIEHNH K HAyYHBIM METOJIaM MO3HAHMS IIPU U3YYEHHUH BEIIECTB U XUMHUECKUX PEAKIMM, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH PaBUIl OE30MaCHOTO
oOpaleHus C BelIeCTBAMU B MIOBCEIHEBHON KHU3HH.

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

— (hopMupOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PpEIIeHUH, CHOCOOHOW aJanTupoBaThCcs K
OBICTPO MEHSIOIINUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKOe MpHOOIIEHHEe OOyJaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOAaM  IIO3HAHUS,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTENbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHHWBATh SIBICHHUS OKPYXKAIOIIErO0 MHUpA, UCHONb3Yys 3HAHUS U



OTBIT, TOJTYYCHHBIC TPU W3YYECHUH XUMHUHU, TMPUMEHATh HMX TPU pPEIIeHUH MmpodieM B
MOBCETHEBHOM KU3HU U TPYAOBOM IESITEIBLHOCTH;

— (opmupoBaHue y 00y4aronuxcs r'yMaHUCTUYECKUX OTHOUICHHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH IeIecOo00pa3HOro MoBeneHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALUU K 00YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HANPaBICHHOCTH JlalbHEeHIIero o0yyeHusl.

OO1mree 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezent), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJNIOBEKA. XUMHS B CUCTEME Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrositHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXkHbIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BeecTB. OTHOCHUTENbHAA aTOMHas Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MosnsipHass macca. B3auMocBsi3b KOJIMUECTBA, MacChl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢hopMyniaM XUMHUECKUX COSAMHECHUN.

®u3nueckue M XHMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM e€ IMpU3HAKU. 3aKOH
COXPaHCHHSI MACChI BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukanus XUMHYSCKUX peaKInuii
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMHYECKOM IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpateHust ¢ 1abOpPaTOpHBIM OOOpPYIOBAaHUEM, M3YUYCHHE W ONMHMCaHWE (DU3MUECKHUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHHUEe BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mela C KUCIOTOW) SIBICHUH, HaOII0IeHNE
W ONHCAaHWE TPU3HAKOB MIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICICTBHE CEPHOU KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxeHue ruapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keje3a ¢ pactBopoM coiu Mmenu (), usydenwe crocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALIUA,
xpomaTtorpadusi, TMpPOBENECHHWE OYUCTKMA TOBAPEHHOW COJHM, HAOJNIOJICHUE U OIHCaHUE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MoieNield MOJIEKYIT (IIIapOCTEP KHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxkcupnpl. Ilpumenenue xucnopoga. CrnocoObl MOJIyd€HHsS KHCIOpoJa B JIabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — anjaoTporHas MOAH(PUKAIUS
KHCIJIOPOJIA.

TermoBoit >(dexT XuMHYECKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHUE BO3/yXa, YCUJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpoctoe BemecTBo. HaxoxkneHue Boxopoda B IMPUPOJE,
buznyecKrue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTe! u comnu.

Monsipablit 00BEM razoB. PacuéTsl o XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 0sl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpOJE. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa M OUYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuasl. Krnaccudukamus OKCHIOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKkcu10B. U3NUECKre U XUMUYECKHUE CBOKMCTBA OKCHIOB. [lomydueHne okcumoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. @usndyeckiue 1 XUMHUYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U IMpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEW pPAaCTBOPEHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), MCCIEAOBAHUE OOPA3[0OB HEOPraHMYECKUX BEILIECTB Pa3IMYHbIX KJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuMii HeWTpaiau3alud, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DJeMeHTHI, KOTOpbIe 00pa3yoT aM()OTEepHBbIE OKCUIBI U THIPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUeCcKHX 3eMeHToB [leproaudeckoil cCUCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. Jl. 1. Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanenrnas (monsipHas u HeMnoJIsipHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

CreneHb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccer
OKHCJIEHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METANIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHIA
[MHKa C pacTBOpaMHU KUCJIOT U ILEJI0Yel, MPOBEIEHUE OIbITOB, WILIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIX PEAKIIMI (TOpEHNE, PEaKLIUK PA3JIOKEHUS, COSTUHEHNUS ).

Meostcnpeomemnuwie ceasu



Peanu3zanus MeXnpeaMETHBIX CBSI3€M MPU M3YYEHHU XMMHMH B 8 Kjlacce OCYLIECTBIISETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATUH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOue ecTeCTBEHHO--HaY4HbIE IOHATHS: Hay4HbIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
MCKOIIa€MBbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTtBo M XUMHYeCKasi peaKust

ITepuognueckuit 3axkoH. Ilepuommueckas cucremMa xumudeckux »saemeHtoB J[. WM.
MengeneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTHM B H3MEHEHMH CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJIbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIIESCTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COCIUHEHHM, TeHEeTUYecKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccugukanus XUMUYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKAM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, MO TEIIoBOMY 3(dexry, Mo H3MEHEHHIO CTeneHeu
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO YYacTHIO KaTajau3aTopa). DK30- U
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHarne o XumuueckoM paBHOBecHH. DaKTOpbl, BIHAIOIIAE HAa CKOpPOCTb
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH, SJEKTPOHHBIH OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakumii ¢ UCIOIb30BaHUEM METO/1a SJIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHbI,
QHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcloBHs MPOTEKaHUs peaklHii HOHHOrO oOMeHa, TOJHbIE U
COKpaIll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HaTpHs),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOH pEakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, MCCIEI0BaHHE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, IMpoOIecca AUCCOLMALUU
KHUCJIOT, IIeno4Yed W cojeil (BO3MOKHO HCIIOJIb30BAaHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajaka, BblAelieHHe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpEHHE, pEaKLUU DPas3IoKEHUs, COSAMHEHHUS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IIOMOILIBIO KadyE€CTBEHHBIX DPEAKLUN Ha HOHBIL,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl 1 MX COeJUHEHHSA

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xmoposopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
NpuMeHeHue. J[elicTBrE XJIopa U XJIOPOBOJAOPO/Ia HA OPraHU3M 4YesloBeKa. BaxkHelre XIopuasl
1 X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (puU3MUECKHe CBOMCTBA NMPOCTBIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3MYeCKHMe M XMMUYecKHe cBoHcTBAa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHEe U XUMHUYECKHE CBOMCTBA
(oOume Kak MpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepuctuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTEepHbIE CTENEHM OKHUCIEHUs. A30T, paclpoCTpaHEHHE B NpUpOJE, (QU3MYECKHE U
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKHue
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYeHHE,
duznUeckue W XHUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). McnonapzoBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAloIed cpeabl COSAMHEHUSIMU a30Ta (KUCIIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pocdopnas kuciora,
¢du3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmas xapakrepuctuka s1aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoje, pusnueckue 1 XuMU4eckue cBoiictBa. Ancop6ouus. Kpyrosopor yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI100aIbHOTO TOTEIUIEHHUs KJIMMaTra, MapHUKOBBIM 3p@ekT. YronbHas Kuciora u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHue U mnpumeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BEHIECTBAX KaK O COEIMHEHHSX yriepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OHOIOTHYECKN BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YelOoBeKa. MarepHalbHOE E€IHUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mpupone. OOmme mpencraBienus o6 okcuge kpemuaus (I1V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue



CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4eHrue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (U3NUeCKue U XUMUYECKHE CBONCTBA TaJlor€HOB M MX COCOUHEHHH (BO3MOXHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHANIOB), HAONIOJeHHEe Tmpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, HU3y4YeHHUE XUMHUUYECKUX CBOMCTB pa30aBiICHHON CEpHOMN
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peaklMu Ha Cyib(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUCOMATEPHATIOB), 00pa3liaMu a30THBHIX U POCHOPHBIX YAOOpEHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHUaka, IPOBEJCHHE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUsA U Qocdar-nOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPHUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENEH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOIyYCHHE, COOMpaHUe, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lad Mo Teme «BaxkHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJIEMEHTOB — METAUJIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTramMueckas CBs3b M METAUIMYECKas KpPUCTAITUYECKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTawioB. PU3MUECKHEe U XUMUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaJlIoB. [IoHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[IlenoyHo3eMenbHBIE METAUIBI MarHuii M KalbLUW: noNokeHue B Ilepuoamueckoit
cucreme xumMuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaXxOXICHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus W Kaiblus. BaxHeilmme coeauHeHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MenpeneeBa, CTpO€HHUE aToMa, HaxoXJeHue B npupoje. Ousnyeckne u XUMUIECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuUMUYeCcKHX a3nemeHTtoB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xkene3a. Oxkcunpl, ruapokcuasl u comu skenesa (1) u xenesa (ll), ux cocras, cBoicTBa H
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pas3llaMi METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HKCIIOJIB30BaHHE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHA KANBIUs U HATPUS C BOJIOM (BO3MOXKHO MCIOIB30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB >KECTKOM BOJBI, IpoIlecca TOPEHUs xKeie3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, AIFOMUHUS, IMHKA, xene3a (1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHSL,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCHU]IA LINHKA, PELIEHUE IKCIEPUMEHTAIbHbBIX 3aa4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA M OKpPY:Kalomas cpena

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHUE OKpPY)KAIOILEel cpefbl (MpeaeabHas JOMyCcTUMasi KOHLIEHTpalus
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepralioB (CTEKIIO, CIIaBbl METAIJIOB, ITOJIMMEPHBIE MAaTEPUATIBI).

Mesxicnpeomemmuuie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS
Yyepe3 HCIOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IIOHATHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHoTe3a, 3aKOH, TEOpus,
aHalW3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

O®usuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJA, HU30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAJUIMYECKash pEmETKa, CIUIAaBbl, (PU3UYECKHE BEIHMYUHBI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, MIaHEThI, 3BE3 b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocHUCTEMa, MHHEpAJIbHBIE YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OJIe 00Y4EHUsI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMU U HOpPMaMM HOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYyYaroIIMXCS PYKOBOACTBOBAThHCS
CHUCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITa JESITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIeINI0, NOHUMaHMs 3HA4YeHHUs XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOIo OOILIEeCTBa,
CIOCOOHOCTH BIIAJIETh TOCTOBEPHOW MH(OpPMALUEH O MEPEIOBBIX JOCTHKECHHUAX U OTKPBITHIX
MHUpPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

IIPEJICTAaBICHUSI O COLMAIbHBIX HOpPMax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUYECKOM W JpYruxX BUAAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH IPHU BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUM XUMHYECKHX OJKCIHEPUMEHTOB, CO3[JaHUM YYE€OHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUME M IOCTYNKH CBOMX TOBapHIlEld C MO3ULMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM TOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  PEaKIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTAaBISIOIIME OCHOBY JUIS
NOHMMaHMs  CYIIHOCTM HayyHOW KapTHHBI MHpa, NpPEACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YeJOBEKa C MPUPOJHOM Cpeoi, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HaIlpaBIICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUN MO XMMHH,
HEoOXoauMBble Ui OOBSICHEHHs HAOMIOJaeMbIX IPOLECCOB M SBJICHUH, MO3HABATEJIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpeACTBaMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEepeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHON M HCCIEA0BATEIbCKON NEATENIbHOCTH, K OCOBHAHHOMY BBIOOpY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/0pOBbIii 00pa3 JKW3HM, OCO3HAHUE IMOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBwil 0€30MacCHOCTU MpH OOpallleHMH ¢ XMMHYECKHMH BEleCTBaMH B OBITY U peallbHOMN
KHU3HH,

5) TPy10BOT0 BOCIIMTAHUS

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(deccHii 1 Tpya pa3IudyHOro pojia, yBaXXeHHe K
TpyAy M pe3yjibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAaHMH 10 XWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAJIBHOW TPaeKTOpUU



MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOIIOACHUS MpaBUil 0€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOM, ISl TOBBILICHUS YPOBHS 3KOJIOTHUYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJ0OB XMMUH, FKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMATIBbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHHI:
pacKpbIBaTh CMBICI XHUMHYECKHUX TMOHSATHHA (BBIOCNATh MX XapakTEpHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHATUSMH), UCIIOIH30BATh TIOHATHUS I OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCU(PHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy OOBEKTaMHU U3YyU€HUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, MPEOOPa3OBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3yUAEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

yMEHHE HCIOJb30BaTh TMOCTABICHHBIE BOMPOCH B KAaueCTBE WHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
AKCIIEPUMEHTOB, YMEHUE HAOII01aTh 32 XOJA0M MPOIECcca, CAMOCTOSITEIHHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX BHJIOB
1 HOpM IIPECTABICHUS, TTOYyYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIsSpHAS TUTEpATypa



XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMALIHIO;

YMEHUE IPUMEHSATh Pa3IMUHbIe METO/Ibl U 3alPOCHI MPU TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHKATUBHbBIX TEXHOJIOTUH, OBJIAaJICHUE KYJIbTYPOl aKTUBHOI'O MCIIOJIb30BAaHUS PAa3JIMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMKM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCHOIb30BATh M aHAJIU3UPOBATh B IIpolecce y4yeOHOM M McCiIe0BaTeNbCKON
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIPOCH (B XoJe auanora M (W) AUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIBHO BBIIIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PE3YJIbTAaTOB BBINOJHEHUS XUMHYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH NPU PEIIEHUMHM BO3HHUKAIOIIMX IMpPOoOJeM Ha OCHOBE ydéra
OOIMX WHTEPECOB M COTJACOBaHMs NO3MLIUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPUEB 10 OLICHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

Pery1siTuBHBIE yHHBepcalbHble Y4eOHbIe AelicTBHA:

YMEHHUE CAMOCTOSITENIHO OMPEACIATh eI IeSITeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATENILHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NHpuU
BBIITOJIHEHUH 33/1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, TPE/IaraéMble B YCIIOBUH 3a/IaHUI.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3YNbTAaTOB IO OCBOCHHUIO O00S3aTENBHOTO COJNEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
oOydarluMuCcs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI JAEWCTBUMN, crneuuduueckue ais
OpeaMETHOM 00sacT «XUMUS», BUIBl JEATEILHOCTH MO IOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K konuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
PacCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: aToOM, MOJIEKYJIa, XUMUYECKUN SJIEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO, CMeCh (OAHOPOJIHAS U HEOJHOPOJHAs), BaJICHTHOCTb,
OTHOCHTENIbHASI aTOMHAass W MOJIEKYJSpHAsh Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBas J0Js XUMHUYECKOTO JJIEMEHTa B COCIMHEHHM, MOJSIPHBIA O00BEM, OKCHI,
KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPHUIIATEIIEHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peaknus, KiIacCUpUKAIMg pPEaKLUUi: peakly COCIMHEHUS, PEaKIMU Pa3JIOKEeHUS, pPEaKIHH
3aMeIeHus], peakni 0OMeHa, 9K30- U SHIOTEPMUYECKHE PEaKIINH, TEIUIOBOH d(h(deKT peakimm,
PO aToMa, JIEKTPOHHBINA CJIOM aToMa, aToMHasi OpOUTallb, pajnyc aToMa, XMMHUYecKas CBS3b,
NOJISIpHAS M HETIOJISIPHAsT KOBAJICHTHAsl CBSI3b, MOHHAS CBsI3b, MOH, KaTHOH, aHWOH, pPacTBOD,
MaccoBas J10JIs BellecTBa (POLIEHTHAs KOHIEHTPAllKs) B pacTBOPE;



WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMWUYECKUX MIOHATUN U IPUMEHATH 3TU NOHSITHS NIPU
ONMCAHNU BEUIECTB U UX NPEBPALLECHUM;
UCITIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY Ul COCTaBJICHUS (POPMYN BEIIECTB M ypaBHEHHUU
XAMHYECKUX PEAKIIUM;
OIpesieNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECJUHEHUSX, CTENEHb OKUCIIEHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IPUHAMICKHOCTh BELIECTB K ONpPENEIEHHOMY KIIACCy
COCMHEHUH 10 GOopMyIaM, BUI XMMHUYECKON CBSI3U (KOBAJICHTHAS M MOHHAsI) B HEOPTaHUYECKHIX
COCIMHEHUSX;
packpsiBaTh cMmbIci [lepuoaunueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh TIOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHUX DJJIEMEHTOB OT UX IOJOXKEHUS B
[lepuognueckoil cucTeMe, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yYEHHS, 3aKOHa ABOrajipo;
ONHKCBHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoil cUCTEMbl XMMHUYECKHX
3JIEMEHTOB: Pa3JInyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpynmna)» u «mododnas noarpynna (b-
TpyIIa)», Majble 1 0OJbIINE EPUO/Ibl, COOTHOCUTH 0003HAYEHUs, KOTOPBIE UMEIOTCS B TaOIHIIe
«Ilepnonnueckas cucrema xumuueckux odqemeHToB JI. M. MenneneeBa» ¢ 4HCIOBBIMU
XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi sjupa, oOriee
YHCII0 3JICKTPOHOB U paclpeieieHue UX 10 3JIEKTPOHHBIM CII0SIM);
KJIaccu(UIMPOBaTh XMMHUYECKHE JIE€MEHTHI, HEOPTraHUYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(110 YUCITy ¥ COCTAaBY yYacCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETNIOBOMY YD PEKTY);
XapakTepu3oBaTh (OMUCHIBAaTh) OOIIME XMMHYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
NOATBEPXKJasi ONUCAaHME MpUMEpaMM  MOJEKYJSPHBIX  YPAaBHEHUM  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;
IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKaAHHSI XUMUYECKUX MTPEBPALICHUN B PA3JIMYHbIX YCIOBUSX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa 10 (opMyse COEeIMHEHMs, MacCOBYIO JOJIO BEIleCTBa B pacTBOpE,
MIPOBOAMTH PAcU€Thl IO YPABHEHUIO XUMUYECKON PEAKIUH;
IIPUMEHATH OCHOBHBIE ONEPALlMU MBICIUTEIBHON AEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
000011eHne, CUCTEMAaTH3alHI0, KIacCU(UKAIMIO, BBISIBICHHE TPUYMHHO--CIIEICTBEHHBIX CBSI3€H
— JJIS M3Yy4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEAKIUIl, eCTECTBEHHO-HAayYHbIE METOJIbI
NO3HaHUS — HaOJIo/IeHUue, W3MEpEeHHe, MOJICIMPOBAHUE, OSKCIEPUMEHT (peaybHbli MU
MBICJICHHBIN);
CJIeZIoBaTh MpaBWIaM MOJIb30BaHUS XUMHUECKOW MOCY/I0M U J1abopaTOpHBIM 00OPYJOBaHUEM, a
TaKXe MpaBuiIaM 0OpallleHHsl C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMH MO BBIIOIHEHUIO
7a00pAaTOPHBIX XUMHUYECKHX OINBITOB MO IMOJIYUEHUIO U COOMpAHHUIO TIa3000pa3HBIX BEIIECTB
(Bomoposa M KHUCIIOpOJa), NMPUTOTOBJICHUIO PAcCTBOPOB C ONpEIEeNEHHOM MaccoBOM joiieit
pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBaTh W MPOBOJAUTH XHMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHMUIO PACTBOPOB MIENOYEH M KHUCIOT C TOMOIIbIO HMHIUKATOPOB (JIaKMYC,
¢deHondranen, METHIOPAaHK U IpYTHe).

K konuy oOyuenus B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:
pacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKUX TOHATUN: XUMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO, CIOKHOE  BEUIECTBO,  BAJEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKash pEeaKlMs, XUMHYecKas CBS3b,
TETUIOBON PQPEKT peakiyu, MOJb, MOJISIPHBIM 00BEM, PacTBOp, IIAEKTPOIUTHI, HEINEKTPOIMUTHI,
AIIEKTPOJIUTUYECKAs] AMCCOLMAIMS, DPEaKIMH HOHHOTO OOMeHa, KaTalu3aTrop, XUMHUYECKOoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMble pPEaKLMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKiuyu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJEHHE, aJlJIOTPOIHUS,
aM(pOTEpPHOCTh, XUMHUECKasi CBA3b (KOBaJEHTHAs, MOHHAs, METaNIn4yecKas), KpUcTauIndecKas



peméTka, KOpPpO3HWsl METAUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM peakUuH, MPeaeIbHO
nonyctumas konueHTpanus [1JIK Bemectna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHITHI ¥ IPUMEHSITh 3TH MOHATUS TIPU
OINMCAHUU BEIIECTB U UX MPEBPALLCHUII;

UCTIOJIb30BAaTh XMMHUYECKYIO CHUMBOJHMKY JJIi COCTaBJICHUS (OpMyN BEIIECTB U ypaBHEHUU
XUMHYECKUX PEAKIUM;

OTpEeNATh BAJIEHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKMX D3JIEMEHTOB B COCIMHEHHUAX
pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEUIECTB K ONPEAECNEHHOMY Kiaccy COCIUHEHHH 1o
dbopMynaM, BHJI XUMUYECKOU CBSI3H (KOBAJICHTHAs, MOHHAS, METAJUTMUECKAsl) B HECOPTAaHUUECKUX
COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOH (opmyie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;
packpbiBaTh cmbici Ilepumomuueckoro 3akona J[. M. MenpaeneeBa u JeMOHCTPUpPOBATh €O
MOHMMAaHHE: OINMCHIBATh M XapaKTepu3oBaTh TaOnmuuHyio (opmy Ilepuogmueckoit cucteMbl
XUMHUYECKHUX SJIEMECHTOB: pa3liMnyaTh TMOHATHS «TJIaBHAas moArpymnmna (A-rpymnmna)» u «moOodHas
noarpynna (b-rpymnmna)», manbie U OoyibIIME TEPUOABI, COOTHOCUTH OOO3HAuUEHUs, KOTOpHIC
UMEIOTCS B IMEPUOJMYECKOM Tabiuie, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB | 3aps[ siipa, 00Iee YUCIIO EKTPOHOB U paclpeesieHue ux
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHAThH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COCIMHEHHH B Mpeaenax MajiblX MEpUOJOB U TNIABHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE IIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE PEAKIIUU
(Mo YuCIy M COCTaBy Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3ddeKTy, Mo
U3MEHEHUIO CTENICHEN OKHCIEHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OO0IIME U creuu(UYecKue XMMHUYECKHUE CBOWMCTBA MPOCTHIX U
CJIOHBIX BEILECTB, MOATBEPXK/Aas OMHCAHUE TPUMEPAMH MOJICKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

COCTaBIISITh YPABHEHUS ANEKTPOIUTUYECKOM TUCCOLMALIMN KUCTIOT, IIeNIouei U coliel, MOJIHbIE U
COKpaIIEHHBIC YPaBHEHHs PEAKIMii MOHHOTO OOMEHa, YpaBHEHUS PEaKIMid, MOATBEPKAAOIINX
CYIIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABIEHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIINii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX CTPOEHHMSI, BOBMOXKHOCTH MPOTEKaHUS
XUMUYECKHUX MPEBPAIICHHI B PA3IMYHbBIX YCIOBUSIX;

BBIUNCIISTH OTHOCUTEJIbHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MaccChl BELIECTB, MAcCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHs, MAcCOBYIO JOJIO BEIIeCTBa B PacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIIny;

coOiroAaTh MpaBUiia MOJb30BaHUS XUMHUYECKON MOCYI0M M 1abopaTOpHBIM 00OpYyA0OBaHUEM, a
TaKKe MpaBWiia OOpaIleHHs] C BEHIECTBAMU B COOTBETCTBHHU C MHCTPYKIIUSMHU 1O BBIMOTHEHHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYUYEHUI0O U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKucioro rasa);

MPOBOJIUTh PEAKLMM, MOATBEPKIAONINE KAUYECTBEHHBIA COCTaB pPA3JIUYHBIX BEUIECTB:
pacmo3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpoMuI-, UOAMI-, KapOoHat-, docdar-, cuamkar-,
cynbdar-, THUIPOKCUI-WOHBI, KATHOHBI aMMOHHUS ¥ HWOHBI HM3yYEHHBIX METAJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEpAllii MBICIUTEIbHON JEATeIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
000011eHre, cUCTEMaTH3alMI0, BBISIBJICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — JJISl U3y4eHUs
CBOMCTB BEIIECTB W XHUMHYECKUX pPEaKIMi, €CTECTBEHHO-HAyYHbIE METOJIbl IO3HAHUS —
Ha0JII0/IeHue, U3MEpPEHNE, MOJICIMPOBAHNE, IKCIEPUMEHT (peaibHbId U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
K

Ne HaumeHoBaHue pa3iesioB U TeM OHIECTBO anEOB n dueKkTpoHHbIE (LM POBbLIE)
n/n NporpamMmsl Bceero p;’ﬁHOTTpL‘:m’H“e p;g::;z:qecxne o0pa3oBaTejibHbIE PeCypPChI
Pa3nean 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
1.1 iiff;;Hz?{iia; rcl) 6:I?§;‘I;CCKOI>'I 5 0 2 bubmnorexa LIOK

' P https://m.edso0.ru/7f41837¢

JIeITEIILHOCTH YeJIOBEKa

12 BemecTBa 1 xuMuueckue 15 1 0 bubnnoreka IIOK

' peakiuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Bosznyx. Kucnopon. ITonsitie 06 6 0 0 bubmuoreka [JOK

' OKCHIax https://m.edsoo.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax u 8 0 1 bubnuoreka [IOK

' COJISIX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka [HOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIC KIIACCHI 11 1 1 bu6nuoreka [IOK

' HEOPraHUYeCKUX COCTUHECHUI https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Paszgea 3. [lepuoanueckuii 3axoH u Ilepuoauyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMOB.
Xumnueckas cBsizb. OKMCJIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1

3.2

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX 3eMeHTOB /JI. .
Mennene-eBa. CTpoeHHe aToMa

XUMHYECKast CBA3b.

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

but6mmoreka [IOK



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

| OKHCIHTENBHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKI_II/II/I
Bubnunoreka [IOK
Hroro no pasneiny 15 https://m.edS(])lo.ru/7f41837c
PeszepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NTPOI'PAMME



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

9 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM K n (undposbie)
n/n NMPOrpaMmblI Bcero OﬁﬂTpO‘m’H“e [%aKanecxne o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
Pa3znea 1. BemmecTBo M XUMHYeCKHEe peaKkul
11 [ToBTOpEeHMe U yriayoieHne 3HaHUH OCHOBHBIX 5 1 0 bubnunoreka [JOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS AUCCOIHALIMS. 8 1 1 bu6mmoreka [JOK
' XUMHUYECKHE PEaKIIUU B PACTBOPaX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 0 1 bubnuoteka [JOK
' snemenToB VIIA-rpynmesl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepuCcTHKa XHMIIECKHX Bubmorexa [IOK
2.2 anemeHTOB VIA-Tpymnmel. Cepa u eé 6 0 0 https://m.eds00.ru/7f41a636
COCIMHEHUS — :
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 0 1 Eggg?/%eezzior{fﬂ 412636
COEIMHEHNS — :
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX } Bubmorexa [IOK
2.4 sneMeHToB |V A-rpynnsl. Yriepoa v KpeMHUR 8 1 2 https://m.eds00.ru/7f41a636
7 UX COCIUHEHUS E— )
Hroro no pazneny 25
Pa3znen 3. Metayuibl M UX COEIMHEHHS
3.1 OO01Me CBOMCTBA METANIOB 4 0 0 bubmorexa HOK

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

bu6mmoreka [JOK

3.2 BaxHeillne MEeTaIUIBI U UX COEOUHEHUS 16 https://m.edso0.ru/7f41a636
Hroro no pazueny 20
Pa3nes 4. Xumus u okpy:kawuiasi cpeaa
4.1 BemectBa 1 MaTepuaisl B ;KM3HU YEJIOBEKA 3 bubmorexa HOK

' https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
Pe3epBHOC Bpems 3 bubmorexa LIOK

p p https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KouanyecTBo 4yacoB DJIeKTPOHHBIEC HH(POBbIE
u/n Tema ypoka Beero Kounrpoabusie Ilpakrnyeckue 00pa3oBaTe/ibHbIe
padoTbI padoThbI pecypcbl
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 0 0 bu6nuoreka [IOK
yeoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
2 ITousarue o MeTomax MO3HAHUS B XUMUU 1 0 0 Bubmorexa IIOK
A https://m.edsoo.ru/ff0d227e
patop P paill https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM
4 Yuctele BemecTBa U cmecu. CrocoOb! 1 0 0 bu6nuoreka [IOK
pasJeneHus cMeceit https://m.edsoo.ru/ff0d26ca
5 | coocct (na mpranepe omcrn mosapemmol . 0 o  bumorexaLIOK
prMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
6 ATOMBI M MOJIEKYTBI 1 0 0 https://m.edsoo.ru/ff0d2a6¢
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 0 0 bu6nuoreka [IOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 IIpocTeie u ci0XHBIE BELIECTBA 1 0 0 https://m.eds00.ru/ff0d2a6c
bu6nuoreka [IOK
9 ATOMHO-MONCKYIApHOC yicHHE 1 0 0 https://m.edso0.ru/ff0d2d50
10 | Xmamceras Gopuyns. Banoens aromos . 0 o  bubmorexa LIOK
PMYyJIa. https://m.edsoo.ru/ff0d2eae
XAMHYECKHUX DJIEMEHTOB
11 OtHocuUTeNbHAs aTOMHAs Macca. 1 0 0 bubmuorexa [JOK
OTHOCHUTEbHAS MOJICKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMAYECKOTO DJIEMEHTA B 1 0 0 but6mmorekxa [{OK



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

COCAMHEHUHT https://m.edsoo.ru/ff0d350c
bu6nmoreka [IOK
13 KomuuectBo BemectBa. Mosib. Mosipaast Macca https://m.eds00.ru/ff0d5230
14 dOu3ndecKkue U XUMUYCCKHE SBIICHUS. bu6nuoreka [IOK
XUMHUECKas PEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBuUs NPOTEKAaHUS XUMUYECKHUX bubmuorexa [JOK
peakiuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BEIIECTB. bubnuorexa [HOK
XUMUYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
17 Brruncienus koaudecTBa, MacChl BEIIECTBA 10 bubnnoreka IIOK
yYPaBHEHHSIM XUMHUCCKHX PEAKIIUit https://m.edsoo.ru/ff0d5708
18| (commmintnn, promowens, socmens BuGmotea LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIN-IHIUKIIONEANCT. bu6nuoreka [IOK
O060011IeHrEe U CUCTEMATH3AIUS 3HAHUHA https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel no teme «Bemiectsa u bubnmnorexka HOK
XUMHAYECKHE PEAKIIAN) https://m.edsoo.ru/ff0d4290
I | Knenapor e aemen n npocTot semeerao Bu6morera LIOK
’ https://m.edsoo.ru/ff0d448e
O30H
22 ninopona (peasimn oxnencmen ropest) Buaotea LIOK
’ ' https://m.edsoo.ru/ff0d4614
ITonsarme 00 okcumax
23| abopirapnn » npomG——— Bumorera LIOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
24 momne 0 repoxmCOROw Yoo, 50 Bummorera LIOK
’ https://m.edsoo.ru/ff0d4790
Y DHIOTEPMHUYCCKUX PEAKITUTIX
o5 Tomnuso (HedTh, yroiabs U MeTaH). 3arpsi3HeHHe bu6muoreka [JOK

BO3/yXa, CIIOCOOBI €ro MPeJOTBPAICHHS

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

[IpakTrueckas padota Ne 3 o Teme

bu6nmoreka [IOK

26 «llonyuenne u C0§HpaHHe KHCITOPOAd, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE €r0 CBOHCTBY
7 Bonopoa — »anemMeHT U mpocToe BEIIeCTBO. bu6nmmoreka [IOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
8 du3nyecKne U XMMHUUECKHUE CBOMCTBA bu6nuoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsaTHe 0 KUCIOTAX U COJISAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI motydeHus: BOAOPoa B 1aboparopuu bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
31 ETI;?)I;THZIG{(I:/I?SI 2266(;:11]{\(51641;([)0 (T)el(\)/lea A3yUEeHUE bubmorexa LJOK
yHe P ALOpOAa, M3YH https://m.edsoo.ru/ff0d4f42
€ro CBOMCTBY»
N " bu6mmoreka [IOK
32 Mossipubiii 00b€M ra3oB. 3aK0H ABOTaIpoO https://m.eds00.ru/ff0d542e
33 | roan e e momy omeagorny st BuGnorexa IOK
i y y Bei https://m.edsoo.ru/ff0d55a0
WIH 00bEMY
e B 10K
peaxil . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 dusnueckre U XUMUYECKUE CBOMCTBA BOJIBI Bubmuorexa [JOK
A https://m.edsoo.ru/ff0d587a
N bubmuorexa [JOK
36 CoctaB ocHoBanwii. [ToHsiTre 06 HHAMKATOpaX https://m.eds00.ru/ff0d59e2
37 | novscnmmnme sacraops. Macsosas Ao bumorera LIOK
o P PBI- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOPE
[IpakTuueckas pabora Ne 5 o Teme o Butmiorexa [[OK
38 «[IpuroroBiieHne pacTBOPOB C ONPEAETEHHON

MAacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBAY

https://m.edsoo.ru/ff0d5eba
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Kontponbnas padota Ne2 o reme «Kucmopo.

bu6nmoreka [IOK

39 Bonopoa. Boga» https://m.edsoo0.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUPUKALINS, bu6nuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
a1 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubmuorexa [JOK
KHCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX OKCUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XMMHUYECKHE CBOMCTBA OCHOBAaHUMI bubmorexa LOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukanms, bu6nmnoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa LHOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubnmnoreka HOK
MOJIyYCHHUSI, XUMUYECKHE CBONCTBA https://m.edso00.ru/00ad9474
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
48 I'eneTnyeckas cBA3b MEXKIY Ki1acCaMu bubmuoreka [JOK
HEOPraHUYECKUX COCTUHEHU I https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATH3AIU 3HAHUI Bubmorexa IOK
https://m.edso00.ru/00ad9cb?2
KonTponbnas padota Ne3 no teme "OcHOBHbIE bu6mmoreka [JOK
50 o )
KJIACChl HEOPTAHUUYECKUX COSAMHEHUIM https://m.edsoo.ru/00ad9ela
o | e g B LOK
' https://m.edso0.ru/00ad9ffa
3JIEMEHTOB
[lepuonnueckuii 3akon u [lepuoanueckas Buborexa [IOK
52 cUcTeMa XUMMUYeCKuX annemeHToB [I. U.

Menneneesa

https://m.edsoo.ru/00ada52¢c
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bu6nmoreka [IOK

53 Hepuozpl, rpyret, noArpyrEL https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX sIJIEP. bubnmoreka [JOK
H3oTo1161 https://m.eds00.ru/00ada342
5 | oo enerpomm oo s Bumorera 0K
T https://m.edsoo.ru/00adaébc
Meunneneena
55 era nonowonm  Hepnommacenf onorens 1 bumotexa LIOK
: https://m.edso0.ru/00ada824
. Menneneena
5T | paaeerto ey w npatn, 1 1. Morzences Bumnotexa LIOK
. v https://m.edso00.ru/00ada96e
— y4€HBIi, eJaror u rpaxJIaHuH
58 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB XUMHUYECKHUX bubnuotexa [HOK
JJIEMEHTOB https://m.edso0.ru/00adaab8
59 HNonnasg xumMudeckas CBI3b bubnmorexa LIOK
https://m.edsoo.ru/00adac34
60  KoBaneHTHas moysipHasi XUMHUYECKas CBSI3b bubmorexa LHOK
https://m.edso0.ru/00adaab8
61 KoBasneHTHas HemoJisspHas XUMUYIeCcKas CBSI3b bubnmorexa LIOK
https://m.edsoo.ru/00adaab9
62 CTeneHb OKHCICHUS bubmorexa LIOK
https://m.edso00.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITHH bubmorexa LJOK
https://m.edso0.ru/00adb076
64 OKMCIINTENIH U BOCCTAaHOBUTEIIH buGnnorexa LIOK
https://m.eds00.ru/00adb076
65 KonTponbnas padota Ne4 no teme «CtpoeHue bu6mmoreka [JOK
aToMa. XHUMHUYECKasl CBI3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o0111€HNE U bubmmoreka [JOK
cUcTeMaTU3alys 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBubIil ypok. O600611eHIE 1 bubnuoteka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

cucremMarusanuia 3HAHUM

https://m.edsoo.ru/00ad9ch?2

PesepBHbIil ypok. O600611eHIE 1
cUCTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

68

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



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jlj;-)n Tema ypoxa Beero Konrpoabnbie IIpakTuueckne 00pa3oBaTelbHbIE
padoThI padoThI pecypcbl
Ilepnonndeckuii 3akoH. Ilepuoamdeckas
1 CI/I(?FCMI:J, XUMHYECKHX 3neMI;HTcI)[B . n. 0 0 bubmorexa [IOK
https://m.edsoo.ru/00adb59e
Menneneesa
AKOHOMEPHOCTH B U3MEHEHUH CBOKMCTB
2 )?:I/IMI/IIIeCKEIX 9JIEMEHTOB TIEPBBIX TPEX 0 0 bubmmorexa LHOK
https://m.edsoo.ru/00adb6b6
TIePUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 0 0 bu6mmoreka [IOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunanr XuMu4yecKkoil CBA3U U THIBI 0 0 bu6mmoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpEeHue u yriydaeHne 3HaHUH 1 0
OCHOBHBIX Pa3/IelioB Kypca 8 Kiacca
6 Knaccudukanms XuMuueckux peakiiuii mo 0 0 bubnuoteka [JOK
Pa3IUYHBIM MPH3HAKAM https://m.edsoo.ru/00adbcb0
7 Tiomsmme o romarermntn roreporommnt 0 0 Buamoterca LIOK
https://m.edsoo.ru/00adbe9a
peaKuusax
[ToHsITHE 0 XUMUYECKOM PaBHOBECHH.
@akTOpBI, BIUAIOIMINE HA CKOPOCTh bubnnorexka [JOK
8 N 0 0 )
XUMHYECKOHN peakiny U TOJ0KEHUE https://m.edso0.ru/00adc28c
XUMHYECKOTO PABHOBECHS
9 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 0 0 bubmmorexa LIOK
https://m.edsoo.ru/00adcade
10 Teopus PAEKTPOTUTUYECKON TUCCOTHAITIH. 0 0 bu6mmoreka [IOK
CunbHble U crabble AJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHUS peaKkLIUi 0 0 bubmuoreka [IOK
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https://m.edso0.ru/00add448

XHUMHYECKHE CBOMCTBA KUCJIIOT ¥ OCHOBAHUU B

12 CBETE MIPEACTABIEHNN 00 JJIEKTPOIUTHIECKOM bubmorexa LIOK
pel p https://m.edsoo.ru/00add5d8
IUCCOLIAIIAN
13 | mponcrmanemit of anasapomrratmsel Bumnorexa LIOK
pel B https://m.edsoo.ru/00add8b2
IUCCOLIAIIAN
14 ITonsaTHe 0 THAPOIN3E COJICH bubmorexa LIOK
p https://m.edso0.ru/00add9d4
. bubnuorexa [JOK
15 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI https://m.eds00.ru/00addd12
16 [IpaxTnueckas padora Ne 1. «Pemenue bubnnorexa [JOK
OKCIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
17 | oo rac o Bumorera LIOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIuy B PACTBOPAX»
18 OO01mas XxapakTepuCTHKA raJIOTeHOB. bubnmnoreka [JOK
XMMHYECKHe CBOWCTBA HA TPUMEPE XJIopa https://m.edsoo.ru/00addfe2
19 | oo eaofiorma, pomymeg Bunorexa LIOK
» HOIyHeHue, https://m.edsoo.ru/00ade104
MIPUMCHCHUE
20 EIPI?;THZIG{(I:/II;&::IO%??OT; Ilzflcigf;elie eHue eé bubmiorexa LIOK
Iy » M3y https://m.edsoo0.ru/00ade348
CBOMCTB»
| e o e B LOK
PCAKLIH, a p a1 https://m.edsoo0.ru/00ade488
n30BITKE
29 O6mas xapakrepucTuka 31emMeHToB VIA- bubnmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorpomnHsie MOJII/I(l)I/‘I‘KaHI/II/I CepEI. Bubnorexa [TOK
23 Haxoxaenue cepbl 1 €€ coeTMHEeHUN B

npupojae. XMMHYECKHUE CBOMCTBA CEpPhI

https://m.edsoo.ru/00ade64a
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CepoBonopo, ctpoenue, pu3nueckue u

bu6mmoreka [IOK

24 XHMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcupl cepol. CepHast KHCTIOTa, (pru3nyecKue bubmumoreka [IOK

25 . .

1 XUMHUYECKHE CBOMCTBA, IPUMEHCHHE https://m.edsoo.ru/00adea28
XUMHUECKUE PEAKIIHMH, JICKAIIHE B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOJYyYEeHUsI CepHON bubmuorexa [IOK

26 :

KHCJIOTBHI. XMMHUYECKOE 3arpsi3HCHHE https://m.edsoo.ru/00adec8a
OKpY>Karollel cpelibl COEAUHEHUSIMU CEPbI

27 Brraucienne MaccoBoi 1071 BeIXO/a bu6mmoreka [IOK
MPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a

| S — B LOK

DYIIBL » bacpocip ¢ B IIPHPOZE, https://m.edsoo.ru/00adeea6
¢bu3nveckre 1 XUMHUYECKHE CBOICTBA

29 AMMHEaK, ero Gu3N4ecKrue U XUMUIECKHE bubnnorexa [HOK
CBOMCTBA, MMOJYYCHUE U PHMEHCHUE https://m.edsoo.ru/00adf004

o | Tompon 31 e Busmorea 101

Iy YR https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIOTa, €€ (hu3ndecKkue u bu6nmoreka [JOK
XUMHAYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHSI B

32 KayecTBE MUHEPAJIbHBIX Y10OpEHUH. bubnuoreka [IOK
XMMHYECKOe 3arpsi3HEHUE OKPYKaroIIen https://m.edso00.ru/00adf518
Cpelbl COeTMHEHUSIMU a30Ta

3 e gusmecne e ubanoresa IOK

. https://m.edsoo.ru/00adf68a
CBOWCTBa, MOJIy4YeHHE
| Heromsommme bosheres perens Busorea 101
PaIbHBIX YAODP 4P https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpenbl hochaTamu
35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnmuotexa [JOK

¢u3nveckre 1 XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcuppl yriaepona, ux Gpusndeckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE

bubmuoreka [JOK

36 pOOJIEMBI, CBSI3aHHBIE C OKCHUIOM YIIIepoa https://m.edsoo.ru/00adfebe
(V)

37 VYronbHast KUCiI0Ta U €€ CoNn bubmorexa LHOK

https://m.edsoo.ru/00ae006¢
o
3 “lHonyseme yroemororo . Kavcerseras ubmorera LIOK
. https://m.eds00.ru/00ae027e
peaxius Ha KapOOHAT-UOH
[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX bubnnoreka [JOK

39 )

BEIIIECTBAX KaK O COCJAMHCHUSX yriepoaa https://m.edsoo.ru/00ae054e

40 KpemHuwuii u ero coequHeHus Bronmozexa LIOK

https://m.edsoo.ru/00ae080a
IIpakTuyeckas Tta Ne 5. Pemienu
41 3KI::anepmj§HaTlaniafL?xii\;ai H(f: T(SMe ) Bronmozexa LIOK
N https://m.edsoo.ru/00ae0bf2
«BaxHele HeMeTauTbl U UX COSTMHCHUSDY

42 KonTponbnas padora Ne3 no teme bubnnoreka [JOK
«BaxxHeme HeMeTaJUTbl U UX COSIUHEHUS https://m.edso0.ru/00ae0el8
OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubnuotexa [JOK

43 .

CBSI3b M METAIUTMYECKAs! KPUCTAILTHYECKAs https://m.edsoo.ru/00ae103e
pemérka. GU3NYECKUE CBOMCTBA METAIIIIOB

| s e B LOK

https://m.edso0.ru/00ael1156
METaJIJIOB
OO6mme crmocoOb! MOTYyIEHUST METaJLIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubmuorexa [IOK
XMUMHYECKHX PEaKIni, €CII OJUH U3 https://m.edso00.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB bubmmorexa [IOK

https://m.edsoo.ru/00ael1278

47 II{enouHbIe METAIITBI bubmuorexa [JOK
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https://m.edso0.ru/00ae14h?2

48 OKcubl ¥ THAPOKCUIBI HATPUS U KU BH6H_HOTCK3 HOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMenbHBIE METAIUIBI — KAJIBLIUI U bubnmoreka [JOK
MarHui https://m.edsoo.ru/00ael15e8
50 Baxxueiinne coeqMHEHNAS KaJIbIHA bubmoreka LOK
https://m.edsoo.ru/00ae15e8
51 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
52 JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS BH6H_HOTCKa LIOK
https://m.edso00.ru/00ae1886
53 [IpakTuueckas padora Ne 6 o Teme bubnnoreka [JOK
"YX&cTkocTh BOJIBI U METOMBI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
>4 AJIIOMUHHT https://m.edsg).ru/Oanch
55 AM@oTepHbIe CBOMCTBA OKCHUA M THIPOKCHAA BH6H_HOTCKa HOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsg).ru/OanldSG
57 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u bubmuorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o0meHre u cucTeMaTr3aIs 3HaHHHA
o | ior Y . P B 10K
«Basxkaenmme MeTamIbl 1 UX COSTMHEHM S https://m.eds00.ru/00ae3de8
BrrurcieHus mo ypaBHEHUSIM XHMHUECKHAX
o | P e o parencn B LOK
BrruucieHus MaccoBO# 101U BBIXOJ1a https://m.eds00.ru/00ae1750
MIPOIYKTA PEaKIInn
61 O06o01IeHre U cucTeMaTr3aIisl 3HaHHHA
62 KontponbHas padota Ne4 o teme
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«BakHelmme MeTaabl 1 UX COCOAUHCHUA»

63 BemiecTBa 1 maTepuaibl B TOBCEIHEBHOM 1 bu6mmoreka [IOK

YKU3HU YeI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsA3HEHNE OKPYKaAIOIIEeH 1 bubmuorexa [IOK

cpebl https://m.edsoo.ru/00ae4270
65 Posib xvMHM B pelieHUH 3KOJIOTHYECKUX 1 bubnuorexa [JOK

npoOiem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001eHne 1 1 bubnnorexa [HOK

CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHue u 1 bubnnorexa [HOK

CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PesepBHrlit ypok. O60011eHNE 1 1 bu6mmoreka [IOK

CHUCTEMATH3AIUS 3HAHWM https://m.edsoo0.ru/00ad9ch2
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O
NNPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

» Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknmonepHoe obmiecTBo «M31arenbcTBo
«IIpocserenune»

* Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe o6miecTBo «M3marenbcTBo
«IIpocsemenune»

METOAUYECKHUE MATEPHUAJIbBI 1JIs1 YUUTEJIA
H.H.I'apa MeToandeckoe mocodue jist yauTess 1o XUMHH 8-9 Kiacchl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
[Tpe3eHTany JTMYHOTO MOJIb30BAHUS
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