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HOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 0o0pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (heiepalibHOM paboyeil MporpaMMbl BOCIIUTaAHUS
U C Yyd4€TOM KOHIICTIIMH TPETnoJaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IEJsIX, OOIIeld CTpaTeruu
oOy4yeHusi, BOCHUTaHUS W Pa3BUTHUS OOydYaIOIIMXCS CPEACTBAMU Y4eOHOIO
npeaMera, YCTaHaBJIMBAET o0s13aTeNbHOE IIPEAMETHOE COJZIEp)KaHHUE,
IPEAYCMATPUBAET PACHpPENCIECHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHE I10
pasienaM M TeMaMm IPOrpamMMbl IO XHMHUHU, OINPEAEIAECT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKaHMs, PEKOMEHYEMYIO
MOCJEA0BAaTEAbHOCTh HM3YYEHHUS] XUMHUU C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4EOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTE  O0ydaloluXxcs, OINpeAeNsseT BO3MOXXHOCTH TMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakkKe TPeOOBaHMIA K
pe3yJibTatamM 00y4eHHs] XUMUU Ha YPOBHE 1I€JIeH U3yUeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENIbHON JIEATEIbHOCTH O0YyYalolmerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMSI.

3HaHWE XWMHH CIYXXUT OCHOBOW it (HOPMHUPOBAHHS MHUPOBO33PEHUS
00yyJaroIierocs, ero MpejacTaBICHU 0 MaTepuaJbHOM €IUHCTBE MHPA, BAXKHYIO
poJib UrparoT (opMUpYEMble XHMHUEW MPEJICTABICHUS O B3aMMOIPEBPAILICHUSIX
SHEPTUU U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOIO pPAa3BUTHSI UYETIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiu3alid  BO3MOXXHOCTEW  JJII  CaMOpas3BUTUS |
dbopMUpOBaHUS KyJIbTYPhI JUYHOCTH, €€ 0011el U (QYHKIIMOHATBHON TPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HaBBIKOB HX CaMOCTOSITENIBHOW  y4eOHOW JIeSITeNbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIENIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B MPOGHECCUOHAIIBHOU JIESITEIbHOCTH;

3HAKOMHUT CO CIenu(pUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsia HA €UHCTBO MPUPOABI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATarnoM B (OpPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00YyYaIOIIUXCS;



crocoOCTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K UETTOBEKY, BHOCUT CBOM BKJIAJl B HKOJIOTUUYECKOE
o0pa3oBaHuE 00yJarOIUXCS.

Jlanuble HampaBlieHUs B OOYYEHMHM XHMHUHU OOECHEUYMBAIOTCA CIEHUPUKON
colepkaHusi  y4eOHOro  mMpeaMeTa, KOTOPBIA  SBISIETCS  MEJarorudecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHUU HA ONPENEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONTUMUCS CHCTEMbl IMEPBOHAYAIBHBIX MOHSATHH XUMHUU, OCHOB
HEOPraHUYECKOM XHUMHM U HEKOTOPBIX OTJAEIbHBIX 3HAYMMBIX TOHSTUU
OpraHUYECKON XHUMUHU.

CtpyKTypa coaep’kaHusl MPOTPaMMbI MO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa K €€ u3ydeHuro. CoaepikaHue CKIaIbIBA€TCA M3 CHUCTEMBI
MOHATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHSITUN O XUMUYECKOU
peakuun. OO0e AT CUCTEMBbl CTPYKTYPHO OpraHU30BaHbl 10 NPUHIUITY
MOCJIE0BATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHHUS KAK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpeaCTaBIeHUNA 00 BIEKTPOJUTUYECKOM OHUCCOUMAalMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE HJMIUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JIPyrOMY, BBITOJIHSS (PYHKIIMHM OOBSICHEHUS U IPOTHO3UPOBAHUS CBOUCTB,
CTPOECHUS U BO3MOYKHOCTEN MPAKTUYECKOTO TPUMEHEHUS U MOJTYyUYECHUS N3y4aeMbIX
BELLECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEACTABIICHUS] O XUMHYECKON COCTABIIAIONIEH HayYHOU KapTUHBI MUpa B JIOTHKE
€€ CUCTEMHOM TPUPO/Ibl, IECHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUsI B Hayke. M3yueHue XUMHUU MPOUCXOJUT C MPUBICUEHUEM 3HAHUU W3
paHee M3yYEHHBIX y4eOHBIX mpeameToB: «Okpyxaromuii Mmup», «buonorus. 5—7
KJIacCh» U «Pu3uKa. 7 Kiace».

[Ipu w3ydYeHMH XUMHUH TNPOUCXOAUT (QopMUpOBaHME 3HAHUH OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
JeATEeIbHOCTH Y€JIOBEKA U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOT0 MpeAMETa COCTOUT B (DOPMUPOBAHUM CHCTEMbl XUMUYECKUX 3HAHUNA —
BOXHEUTUX (PAKTOB, MOHSITHI, 3aKOHOB M TEOPETHUCCKUX MOJTO0KEHUHN, TOCTYITHBIX
0000I1IeHHIT MUPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKa HAyKH, B MPUOOILIEHUU K



Hay4YHBIM METOJ[aM IO3HAHUS MPU U3YYEHUU BEIIECTB U XMMHUYECKUX PEaKlUil, B
(OpMHUPOBAHNHU U PA3BUTUU MO3HABATEIBHBIX YMEHHUI U UX TPUMEHEHUU B YUEOHO-
MO03HABATEJIbHON U y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
6e30macHOro o0palleHust ¢ BeIeCTBAMH B ITOBCETHEBHOM YKU3HH.

[Ipn M3ydyeHun XMMHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa30BaHUsI BaKHOE
3Ha4Y€HUE MPUOOPENH TaKUE 1IENH, KaK:

— (opmMupoBaHHE HMHTEIUIEKTYaJbHO PA3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOUIMMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT HA  CHCTEMAaTUYECKOE MPUOOIIECHHE
o0ydJaronmxcsi K CaMOCTOSTENIbHON IM03HABATEIbHONU JIEITEIbHOCTH, HAy4YHBIM
METOJaM TMO3HaHUS, (OPMUPYIOMIMM MOTHBAIIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIoBUi, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00yJarOITUMUCS
OMbITa Pa3HOOOPa3HOW MAESITETbHOCTH, TMO3HAHMUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHILIMI), UMEIOIINX YHUBEPCAIBHOE 3HAUYECHHE IS
Pa3IMYHBIX BUJOB ACSATEIBHOCTH;

— (opmupoBanue oOmeld QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCI€ YMEHUU OOBSCHITH U OICHUBATH SBJICHUS
OKPY’KaIOLLIEr0 MHpA, UCIOJb3Ys 3HAHUS U ONBIT, MOJYYEHHBIE NPU U3YUYEHUU
XUMUH, IPUMEHSATH UX MPU PEIICHUU TPoOJIeM B ITIOBCEHEBHOM KU3HU U TPYI0BOU
NEATENbHOCTH;

— (QopmupoBaHue y OOydaroUMXCd T'yMaHUCTHUYECKUX OTHOIIEHU,
NOHUMAaHUsl LEHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH SKOJIOTHYECKU
1[eJ1eCO00pa3HOro TMOBEEHUS B OBITY M TPYIOBOM JEATENTbHOCTH B LEJSAX
COXPaHEHUs CBOETO 3/I0POBbS U OKPYKAOLIEH TPUPOAHON CPENBL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCHIHMTAHUI0O HAa OCHOBE YCBOEHHUS OOIIEYETOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOo(duisi U HANpaBJIEHHOCTU JajibHEHIIero
0o0yueHus.

OO6uiee 4Kciio YacoB, OTBEAEHHBIX I U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmero oOpaszoBaHus, coctaBiser 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJEO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XUMUM B )KU3HU 4YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena u BemiectBa. du3MYecKWe CBOWCTBA BEHIECTB. ATpErarHOe COCTOSIHHE
BellecTB. [loHsiTHE O MeTOjax MO3HAHUS B XUMHUU. YMCThIE BEUIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI U MOJICKYJIbl. XUMHYECKUE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
anemMeHTOB. [IpocThie U CIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas hopmysa. BaneHTHOCTh aTOMOB XUMHYECKUX dJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cOcTaBa BemlecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsipHasi Macca. MaccoBasi J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COSAMHEHHH.

KonuyecTtBo BemiecTBa. Mok, MonspHas macca. B3auMocBsi3b KOJIMYECTBA,
MAacChl W YHCJIA CTPYKTYPHBIX €IAWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUUYECKUX COCTMHEHUHN.

dusznueckre U XMMUYECKUE SIBJICHUSA. XUMUYECKasl peakius U €€ MPU3HAKU.
3aK0H COXpaHEHHS MacChl BEIIECTB. XUMHUUYECKHe ypaBHeHUs. Knaccubukarms
XUMHUUYECKUX pPeaklnil (COeTMHEHUS, PAa3JI0KEHUS, 3aMEIIeHUsI, 0OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHYECKOHN MOCYJI0M, MpaBUjiaMu paboThl B JTaOOPATOPUHU U
npuémMamMu 00palleHus ¢ JJabOpaTOpPHBIM 000PYJAOBAaHUEM, U3YUEHUE U OMUCAHUE
(¢u3nYeCKuX CBOMCTB O0pa3lOB HEOPraHMYECKHX BEIIECTB, HaOIIOJCHHUE
¢usnueckux (IJIaBjIeHUE BOCKa, TasHUE JbJa, pacTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE W KOHJCHCAIMs BOJbI) U XUMHUYECKUX (FOpEHHE CBEUYW, MPOKAIUBAHUE
MEHOW MTPOBOJIOKHU, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) SBJICHUI, HAOMI0ICHUE U
OMHUCAaHWE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxkeHue caxapa,
B3aMMOJIEMCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHUe T'MAPOKCHUIA
meau (I1) mpu HarpeBaHuu, B3aMMOEHCTBHE kejie3a ¢ pactBopoM conu meau (11),
U3Y4YEHHE CIOCOOOB Pa3JCJICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (HIbTPOBAHUE,
BBITIApUBaHUE, JUCTUIUIAIUA, XpoMaTorpadus, IpoBeICHUE OUYMCTKU MOBAPEHHOU
coiid, HaOJIOJEHUEe U  ONUCAHWE  pEe3yJbTAaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEJEH MOJEKYJ
(ILIapoCTEepKHEBBIX ).

Ba:kHeililine npejacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bozayxa. Kucinopoa — 3ieMeHT U MpOCTOe
BemecTBO. Haxoknmenue kucimopoma B mpupojae, (U3MYECKHE U XUMHYECKUE
cBoiictBa (peakmuu TopeHus). Okcuapl. [Ipumenenne xucmopoma. CrmocoObI
MOJIy4YeHHUs] KHUCJIOpoJa B JA0OpaTOpUM U MPOMBINUIEHHOCTH. Kpyropopot
Kuciopoza B mpupoje. O30H — autoTponHas MoAUGUKALINS KUCIOPO/a.



TennoBori 3hdexT XUMHUECKOW peakiuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKuuu. TOIIMBO: yrojb W METaH. 3arpsA3HEHUe
BO3/1yXa, yCWJICHUE TapHUKOBOTO 3 (DeKTa, pa3pylieHne 030HOBOT'O CJIOSI.

Bonopon — anemeHT u nipoctoe BemecTBo. Haxoxaenne Bogopoaa B NpUpoze,
busndecKue 1 XUuMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moyueHus. Kuciaorsr
Y COJIH.

MonsipHblii 00bEM ra3oB. Pacu€Thl M0 XUMUYECKUM YPABHEHUSIM.

dusnyecknue CBOMCTBA BOAbl. Boma Kak pacTtBopuTelb. PacTBOpHI.
HacelllieHHble M HEHACBHIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B pacTBOpPE. XUMUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B npupoje U B KU3HU 4desioBeka. KpyroBopot BoablI B IIPUPOIE.
3arps3HeHne NpupoaHbIX Boj. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Knaccudukanuss neopranmdeckux coemuHenuit. Oxcunbl. Knaccuduxarus
OKCHUJIOB:  cojJieoOpa3ytome  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpazyrone. Homenknarypa okcuaoB. dusmyeckue U XUMHUYECKHE
cBoMcTBA OKCHAOB. [loydeHrne OKCHI0B.

OcHoBanuda. Knaccupukanuss oOCHOBaHUM: INENOYM M HEPACTBOPUMBIE
ocHoBaHusg. Homenknarypa ocHoBaHuii. DPuU3NUeCKHME U XMMHYECKUE CBOWCTBA
ocHOBaHuU. [lonyyeHre oCHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucnor. dusudeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm MmetamnoB H. H. bekerosa.
[TosyyeHue KUCnoT.

Conu. Homenknarypa coneil. @u3nyeckue U XUMUYECKHUE CBOMCTBA COJICH.
[Tomyuyenue conen.

I'enernueckas cBsI3b MEXAY KJIaCCaMU HEOPTAaHUYECKUX COETUHEHUM.

Xumuyeckuui IKCnepumenm:

KAuE€CTBEHHOE OMPEEIICHUE COJECpPKaHUsI KHCIOpOoAa B BO3yXe, MOIYYEHHUE,
coOupaHue, pacmo3HaBaHWE W W3YYCHUE CBOWCTB KHUCIOpPOAa, HAOIIOIEHNE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
peKpalieHus ropeHus (moxapa), 03HakoMJIEHUE ¢ 00pa3aMu OKCHUJIOB U ONTUCaHUE
UX CBOWCTB, IMOJy4YEHHE, COOMpaHHe, paclno3HABaHHE W U3Y4YCHUE CBOMCTB
BOJI0poJia (ropeHue), B3auMo/ielicTue Bojopoaa ¢ okcuaom meau (1) (BozmoxuHo
UCIOJIb30BAaHUE BUIEOMATEPUAIIOB), HAOIIOAEHIE 00Pa3 OB BEIIECTB KOJINYECTBOM
1 Moinb, wuccienoBaHHE€ OCOOEHHOCTEH pACTBOPEHHS! BEIIECTB C PA3TUYHON
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM J0JEN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBl C METa/llaMH (HAaTpUeM U
KaJbllieM) (BO3MOXKHO MCIIOJIb30BaHUE BHUJEOMATEpPUATIOB), HCCIEIOBaHUE
00pa31oB HEOPraHUYECKUX BEUIECTB PA3IMUHBIX KJIAaCCOB, HAOJIIOI€HUE U3MEHEHUS
OKpacKU UHANKATOPOB B pACTBOPAX KUCIIOT U LIET0YEH, N3yUeHHE B3aUMOICUCTBUS



okcuna meau (I) ¢ pactBopoM cepHON KHUCIIOTHI, KUCIOT C METajulaMu, peakiui
HEUTpanu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO
MeTajijia IpyruM U3 pacTBOPA COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1a4 110 TEME
«BaxkHeilue Kiacchl HEOPraHUYECKUX COEAMHEHUI.

Hepuoanuyecknin 3akoH u Ilepuoamyeckas cucreMa XHMHYECKHX
iemenToB JI. WU. MengeneeBa. CrpoeHne aromMoB. XHMHYECKAs CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBbie TONBITKH KiIacCUPHUKAIMKA XUMHUYECKUX 3JIeMeHTOB. I[loHsatue o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEPHBIE OKCHIbI
U TUAPOKCHUBL.

[Tepuoanueckuit 3akoH. Ileprnoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. Koporkomnepuonnas u nmuaHoniepuoaHas popmel [lepuonnueckoit
cuctembl xummyeckux osnemeHtoB /. WM. Mengeneesa. llepuonsl u rpymnmsl
@U3NYECKHI CMBICII MOPSAIKOBOTO HOMEPA, HOMEPOB IEPHO/IA U TPYIIIIbI AJIEMEHTA.

Crpoenue atroMmoB. CocTaB aTOMHBIX sifep. M3oTomnbl. DnekTpoHbl. CTpoeHne
AJEKTPOHHBIX  000J0YeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
ITepuoanyeckonn cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJnyca aTOMOB XUMHYECKHUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U NEPUOAAM.

3nauenue [leprnoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
3JIEMEHTOB JUIA pa3BuUTUs Hayku U npaktuku. . M. MeHneneeB — yd€HbIM U
rpaXkJaHVH.

Xumuyeckass cBa3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO--BOCCTAHOBUTENIbHBIE  PEAKIIUHU.
[Ipouecchl okucieHust 1 BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4yeHUe oOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE
TUAPOKCUJA LHMHKAa C pPACTBOpPAMHU KHUCIOT M WIEIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIHMI
(ropeHue, peakiyu pa3aioKeHUs, COCTUHEHUS ).

Mescnpeomemmnule ceasu

Peanu3zanus MeXOpeaMETHBIX CBS3€M MpU WM3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCA 4Yepe3 MCIOJb30BAHUE KAaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHSITUN, TAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O ITUKJIA.



OO01re ecTeCTBeHHO--HAay4HbIE MOHATHUS: HAYyYHBINH (DaKT, TUIIOTE3a, TEOpHs,
3aKOH, AaHaJu3, CHHTE3, Kiaccu(ukauus, MEepUOJUYHOCTb, HAOIIOJEHUE,
JKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOIIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUIl 3aps], BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKUE BEIMYMHbBI, €IMHUIIbI
U3MEPEHUS, KOCMOC, IUIaHETHI, 3BE3/1bI, COoHIIE.

buonorus: gorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIC TTOPOIBI, TTOJIE3HBIC
MCKONAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemiecTBo M XUMHYECKasi peaKkus

[lepnommueckuit 3akoH. Ileproanyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHsL, KAJIBLIHS U X COCTUHEHUN
B COOTBETCTBUM C IIOJIO)KCHHEM 3JeMEHTOB B Ilepuoanueckoil cucreme Hu
CTPOEHUEM HX aTOMOB.

Crtpoenue BemiecTBa: BUABl XUMHYECKOW CBS3U. THIBI KPUCTAIMYECKUX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKH U
BUJIa XUMHYECKOU CBS3H.

Knaccudukanys u1 HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJACCAM HEOPraHUYECKUX
COCIMHEHMI, TEHETUYECKAs CBA3b HEOPIraHUYECKUX BEIIECTB.

Krnaccudukanys XuMu4ecKuX peakiuil o pa3IndHbIM MpU3HAKaAM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTENEeHEH OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, 0 0OpaTUMOCTH, IO
YUYacTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIIUH, TEPMOXUMHUUYECKHE
ypaBHEHUSI.

[lonsiTHEe O ckOpocTHM XuUMHUYecKOM peakuuu. lloHsTHe 00 0OpaTUMBIX H
HEOOpaTUMbIX XMUMHUUYECKUX peakiusax. [IoHATHEe O rOMOreHHBIX U IeTepOreHHBIX
peakumsx. Ilonstue o karamuse. [lonsiTne 0 XMMU4YecKoM paBHOBecUH. DaKTOpHI,
BIMSIOIIME HAa CKOPOCTh XWMHYECKOW pEaKUMH M I0JOKEHHE XUMHUYECKOTO

paBHOBECHS.
OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  pPEAKIIMHM,  AJEKTPOHHBIA  OajaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOU peaKLuu. CocraBienue YPaBHEHUMU

OKHCJIUTEIBPHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUA C HUCIOJB30BAaHUEM  METOJa
AJIEKTPOHHOrO OajaHca.



Teopust 3AEKTPOAUTHYECKON TUCCOUUALIMU. DIIEKTPOJIUTHI U HEIJIEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M AuMcCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BHUJIAMU
XuMudeckon cBsa3u. CreneHp auccounanuu. CUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oomMeHa. Y cioBusi MpOTEKaHUs PEaKuii HOHHOTO 0OMEeHa,
NOJIHBIE M COKpall€¢HHbIE HOHHBIE YypaBHEHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAHMM U COJIEH B CBETE MPECTABICHUMN 00 JIEKTPOJUTUUECKON TUCCOIIMAIUU.
KauectBeHnnbie peakiinu Ha HOHBL. [[OHSITHE O THAPOIU3E COJICH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEHIETOK HEOPTraHUYECKHUX
BEILIECTB — META/VIOB M HeMeTauioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xJ0puaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEeaKIuu OT
BO3JICUCTBUSI  Pa3NUYHBIX  (PAKTOPOB, HCCJIEAOBAHHE  DBJIEKTPOIPOBOJIHOCTH
pPacTBOPOB BELIECTB, POIIECCA JUCCOLMALIMH KHCIIOT, IEJI0YEH U coel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEPHANIOB), MPOBEJECHHUE OIBITOB, HILTIOCTPUPYIOIINX
OpPU3HAKM TMPOTEKAHMsS] peakiuil HOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BBIJICJICHUE Ta3a, OOpa30BaHUE BObI), OIBITOB, WUIIOCTPUPYIOMINX TPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIU (FOpEHUE, PEAKIUU PaA3JI0KEHUS,
COCIMHEHMS), PpACIIO3HABAHME  HEOPraHMYECKUX  BEIIECTB C  IOMOIIbIO
KAUeCTBEHHBIX PEaKLH Ha HOHBI, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a/1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3MUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — FAJIOT€HOB. XMMUUYECKHE CBOMCTBA Ha MPUMEpE XJiopa (B3auMOIeHCTBUE
C MeTaJUlaMH, HeMeTaJUlaMH, Iienoyamu). XsopoBogopohd. ComsiHas KHUCIOTa,
XUMHAYECKME CBOWCTBA, IIOJIydYe€HHE, IpuMeHeHue. [Jlencrteue Xxjaopa W
XJIOPOBOJIOPO/Ia HA OPTraHU3M YeJlOBEKA. BaxkHeNIne XJIOpUIbl U NX HAX0XKIECHUE B
pUPOJIE.

O6mras xapakrtepuctuka 3aeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEeHH OKucieHus. CTpoeHue W (pu3myeckue CBOICTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIIMU KUCIOPO/Ia
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOmOPOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTAaBUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, Pu3MUecKrue U XUMHUYECKHUE CBOMCTBA (00IIHe KaK MPeACTaBUTEIIS
KJlacca KUCIOT U crnenuduyeckue). XUMHUECKUE PEeaKiMH, JIeKallue B OCHOBE
IIPOMBIIINICHHOTO CIOco0a TMOJYy4YeHUsi CEepHOM KuciaoThl. [IpumeHenue cepHoi
KUCIOThl. CONM CEpHOM KHUCIOThI, KAaYECTBEHHAs peaklus Ha CyJb(aT-uoH.
Haxoxnenue ceppl m €€ coeauHEHWH B MNpUpoAe. XUMHUYECKOE 3arpsA3HEHUE
OKpY>Kalollel cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE IOXIHW, 3arps3HEHue
BO3/lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



O6mras xapaktepuctuka 351eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIC CTENEHH OKUCICHMs. A30T, paclpOCTpaHEHUE B MPHUPOJE,
busngecKue 1 XUMHIeCKue CBoicTBa. KpyroBopot azora B mpupojie. AMMHUaK, ero
busnUecKkue 1 XUMUYECKUE CBOMCTBA, MOJydeHue U npuMenenune. Cou aMMOHUS,
ux (pU3NYEeCcKue U XMMUYECKHUE CBOMCTBA, MpUMeHeHne. KadecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THas KHCJIOTa, €€ TMOJydYeHHe, (U3HMYECKUE W XUMHUYCCKUE
CBOMCTBa (00IIME Kak MPEICTAaBUTENsl Kiacca KUCIOT M cHeluduyecKue).
Hcnonb3oBaHne HUTPATOB M COJICH aMMOHMS B KAYECTBE MUHEPAJIbHBIX YI0OpESHUIA.
XUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH CPe/lbl COSTMHEHUSIMH a30Ta (KUCIOTHBIC
JOKIM, 3arpsA3HEHUE BO31yXa, MOYBbI M BOJOEMOB). Docdop, aIOTpONHbIE
moaudukanuu docdopa, puzndeckne u xumuueckue cpoiictea. Okcuna dochopa
(V) u dochopnas kucinora, QU3MUECKUE W XUMHUYCCKUEC CBOWCTBA, MOJIYyYCHHE.
Ucnonw3oBanue hochaTtoB B KauecTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31aeMeHTOB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIE CTENIEHU OKUCIIEHUS. Y TJIepOo/1, AJTIOTPOIHbIE MOIU(PUKAIINY,
pacmpocTpaHeHue B MpUpoje, GU3NUECKUEe U XUMUYECKUE CBOWCTBA. AICOPOITHSL.
Kpyrosopotr yraepona B mpupome. Okcuabl yriaepoja, uUX (QuU3NUECKUE U
XUMUYECKAE CBOWCTBA, [EWCTBHE Ha JKUBBIC OPraHU3MBbI, TIOJyYeHHUE U
NpUMEHEHHEe. DKOJOTMUECKUEe MPOOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUNOTE3a TJIOOAIBHOTO TMOTEIJICHUS KIMMaTta, MapHUKOBBIA d(hdexT. YrompHas
KACIOTa W €€ cold, UX (PU3UYECKHEe W XUMHUYECKHE CBOICTBa, MOMyYeHUE U
npumMeHeHne. KadecTBeHHass peakius Ha KapOOHaT-WOHBL. M cmonb3oBaHHE
KapOOHATOB B OBITY, MEJUITMHE, TPOMBIIIJIEHHOCTH M CEIbCKOM XO0351CTBE.

[TepBoHavyaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIUIEPUH, YKCYCHAsI KACIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, HOPUPOAHBIA ra3, HeDTb),
IPOAYKTHI WX TMepepaboTku (OCH3MH), UX POJIb B OBITY UM MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMONTOTUYECKH BXKHBIX BEIIECTBAX: KUPaX, OCNKaX, YriIeBoIax — U UX
poid B OKW3HM 4eJOBEKa. MaTepualbHOEe €IWHCTBO OPTraHUYECKUX U
HEOPTraHUYECKUX COEJIMHEHU.

Kpemuuii, ero ¢usnueckue U XUMHYECKHE CBOMCTBA, IMOIy4YEHUE U
npumeHeHue. CoemnHeHns KpeMHUS B mpupoe. O01mue mpeacTaBieHns 00 OKCHIIe
kpemuus (IV) n kpemHueBoit kuciaore. CHIMKATBI, UX UCIOJIb30BaHUE B OBITY, B
POMBIIINICHHOCTH. BaxkHelme cTpouTelbHble MaTepualbl: KEpaMHKa, CTEKJIO,
IIEMEeHT, OeToH, kene300eToH. Ilpobiembpl ©6€30macHOr0  MCHOJIB30BAHUS
CTPOUTETHHBIX MAaTEPHAJIOB B IIOBCETHEBHON KHU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 00pa3I[0OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB



WX TIPOTEKAHWsI, OIBITHL, OTpaKalwmue (QU3NYECKHEe W XWMHUYECKHE CBOWMCTBA
TraJOr€HOB M WX COEIWHEHHHA (BO3MOXKHO HCIIOJIb30BaHUE BUIAEOMATEPUAITIOB),
03HAKOMJIEHUE C 00pa3aMu XJIOPUIOB (FaJOT€HUI0B), 03HAKOMIICHHUE ¢ 00pa3iiaMu
ceppl M €€ COeQUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHIEOMATEPHAIIOB),
HaOJII0ICHHE TIpoIlecca OOYTIIMBaHUS caxapa MoJl IeHCTBUEM KOHIIEHTPUPOBAHHOMN
CEPHOU KHUCIJIOThI, U3yYEHNE XUMUYECKIX CBOMCTB pa30aBIIEHHON CEPHON KUCIIOTHI,
IPOBE/ICHUE KAaUYEeCTBEHHOM pEaKIM Ha CyJIb(aT-uoH U HAOMIOAeHUE TPU3HaKa e
MPOTEKaHMs, O3HAKOMJIEHHE ¢ (DU3MYECKUMHU CBOWCTBAMH a30Ta, Gocdopa U UX
coeMHEHUI (BO3MOXKHO MCIIOJIb30BAHUE BUEOMATEPHATIOB), 00pa3liaMu a30THBIX
u (pocopHbIX ynoOpeHUM, MmoiayueHue, coOMpaHue, pacrio3HaBaHUE W U3Yy4YEHUE
CBOWCTB aMMHaKa, IPOBEJICHUE KAYECTBEHHBIX pPEAKUW HAa HOH aMMOHHUS U
dochaT-noH W U3yueHHWE TPU3HAKOB WX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOM A30THOM KHUCJIOTBI C MEIbI0 (BO3MOYKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HM3y4YEHHE MOJIEJeH KpPUCTAUIMYECKUX pEeHIETOK anmMasa,
rpadura, (QysiepeHa, O3HaAKOMJIEHHE C MPOLECCOM afCOpPOIMU PACTBOPEHHBIX
BCIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTMBOTras3a, IOJYyYEHHUE,
coOupaHue, paclio3HaBaAHHE M HW3YYEHUE CBOWMCTB YIJIEKHUCIIOIO rasa, MpOBEACHUE
KAueCTBEHHBIX PEaKIMi HAa KapOOHAT M CUJIMKAT-UOHBI U W3yUYECHHE MPU3HAKOB UX
NPOTEKAHMS, O3HAKOMJIEHME C MPOAYKUMEHW CHUJIMKATHOW MPOMBILIIEHHOCTH,
pELICHUE SKCIEPUMEHTANBHBIX 3aJa4 N0 Teme «BaxHeWlune HeMeTaulbl U UX
COEIUHEHUSI.

MeTaJ/uibl 1 MX COeAMHEHUA

OO6mras xapakTepUCTUKA XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuuyeckux siemeHtoB [, .
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. Meraiuyeckast CBs3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKasd  PEmETKA.  DIEKTPOXUMHUYECKUU  psij
HarnpspKeHUN MeTaiuioB. OU3NYecKre U XMMUYECKHUE CBOWCcTBa MeTaiuioB. OOmue
crocoObl modydeHus: MeTawioB. [loHSATHE O KOpPpO3WM METaIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CIiaBel (CTalb, YyT'yH, TIOPaTIOMUHHMN, OpOH32)
U UX IPUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[lenoynbie mMeTamibl: nonoxkeHne B Ileproanueckoil cucTeMe XUMUYECKHX
anemeHTOB JI. 1. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXOXXJICHUE B IPUPOIE.
duznueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMmepe HaTpus U Kamus). OKcuiabl u
TUAPOKCUABl HaTpusit M Kainus. [IpuMeHeHHe WIeNOYHbIX METAUIOB MU HX
COCAUHEHHUN.

[[lenouyno3emenbHbIE METAJUIBI MAarHuii M KaJbLMH: IIOJIOXKECHHE B
[lepuonnueckon cucreMe XuMU4eCKUX 3y1eMeHToB /. . Menaerneesa, ctpoeHue ux
aTOMOB, HaXOXKJICHHE B Npupojae. PU3NUYeCKHe U XMMUYECKUE CBOMCTBA MarHus 1



KaubIus. BaxkHeinme coeIuHeHUs KaIbInsl (OKCHUJI, THIPOKCHU, CoJin). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpAHEHMUSI.

AJIIOMUHUIN: TTOJ10keHUE B [leproinueckor CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE aroma, HaxoxiaeHWe B mpupoge. dusmueckue u
XUMUYECKHE CBOMCTBA amtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUYECKUX 3JEMEHTOB /.
. MenngeneeBa, cTpoeHHE aTroMa, HaxoXJIeHUE B mpupoae. Pusnmyeckue Hu
XUMHUYECKHEe CBOMCTBA xkene3a. OKCUIbI, THAPOKCUIBI U comu xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJIy4YCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMd METaUIOB M CIUIaBOB, HMX (U3HYCCKUMH
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHIA
KaJIbIIMSl W HaTpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
VICCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, ITpoLEcCa TOPEHUS Keje3a B KUCIOPOJe
(BO3MOXHO  KCMOJIb30BAaHWE  BUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEAKIMI HA MOHBI: MATHUS, KaJIbIUs, aTIOMUHUS, IMHKA, Xkene3a (1)
u xenesa (lll), menu (Il), HaGmoneHne m ommcaHue MPOIECCOB OKpaIMBAHUS
MJaMEHH WOHAMM HaTpusi, Kajdusid U Kalblusg (BO3MOXXHO HCMOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIeT0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUA ATTFOMUHUS U
TUJIPOKCHUIA IIMHKA, PEIICHUE KCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «Baxueiimme
METAaJIJIbl U KX COEUHEHUS.

XuMHuS M OKPYKAKOLIAA cpeaa

BemecTtBa m Marepuanbl B IIOBCEIHEBHOW JKM3HM 4eEJIOBEKa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUUYECKUX peakuuil B ObITy. [lepBasi momoinp npu
XUMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpPY’Kawomlel cpeanl (MmpeaeiabHasl T0myCTUMast
KoHIIeHTpalus Bemiects, aaiee — [1/IK). Ponb xuMun B pemieHun 3K0JI0THYECKUX
pooJieM.

Xumuueckuii IKcnepumenm:

U3yueHHe oOpaslloB MATEpUANIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIMMEPHBIC
MaTepHabl).

Meosicnpeomemmnbwie ceasu

Peanu3zanus MeXnpeaMETHBIX CBS3€M MpU M3YyYeHHMM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4YEpPEe3 HCIOJb30BAaHHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHSITUN, TAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOT'O IIUKJIA.



OOme ecTecTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, AaHalu3, CHUHTE3, Kiaccu(uKamus, MEPUOAUIHOCTh, HAOIIOICHUE,
OKCIICPUMEHT, MOJICIIUPOBAHUE, HW3MEPEHUE, MOJCIb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHSI, MAaTEPHUAITHI.

®dusnka: MaTepusi, aTOM, SJIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIH, U30TOIIHI,
PaJlMOaKTUBHOCT, MOJICKYJIa, AIIEKTPHYECKUI 3apsi, MIPOBOJTHUKH,
MOJYIIPOBOJHUKHU, JHUAJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, Telo, OO0BEM,
arperaTHO€ COCTOSIHUE BEIIECTBa, ra3, pacTBOP, PAaCTBOPUMOCTb, KPUCTALTUIECKAsI
peméTKa, CIUIaBbl, (GU3NYECKUE BEIWYHMHBI, SIUHUIBI M3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢otocunHres, npixaHue, Ouocdepa, KOCUCTEMa, MUHEPATbHbIE
y1oOpeHus, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TOPOIbL, TIOJIE3HBIC
MCKOITaeMbI€, TOIUIMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA IIPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTrPpaMMbl OCHOBHOI'O OOUIETO
o0Opa3oBaHMsI JOCTUTAKOTCS B XO€ OOy4YEeHHsS XHMHUU B €IUHCTBE y4eOHOW U
BOCIIUTATEIBHON JESATENBHOCTH B COOTBETCTBUH C TPAJULUOHHBIMA POCCUMCKUMU
COLIMOKYJIFTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSMH, IPUHATHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOII03HaHUs, CAMOPA3BUTHUS U COLMAIN3AIMN 00yYarOIIHUXCsl.

JIM4HOCTHBIE  pPE3yJbTaThl ~ OTPAXKalOT  TOTOBHOCTH  OOYyYaroOLIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAUUN WU
pacLIMpPEHHE OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTH:

1) maTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HacCJeIHI0, MOHMMAHHUS 3HAYEHUS XUMUYECKOM HAyKd B KU3HU
COBPEMEHHOr0 OOLIeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEPHON MH(popMainuel o
IEPENOBBIX JOCTH)KEHHMSIX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

IPEACTABICHUS] O COLMAIBHBIX HOpMax M TMpaBuiaX MEXIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  Y4EOHO-HCCIENOBATEIbCKOW, TBOPYECKOM W JPYTHX  BHJAAX
NEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HOM COBMECTHOW JEATENBbHOCTH MNpHU
BBINIOJTHEHUHM Y4EOHBIX, IO3HABATEJbHBIX 3a]a4, BBIIOJHEHUM XUMHUYECKHX
HKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO
¥ B3aMMOIIOMOIIM B ITPOLIECCE 3TON yUeOHOM NeATEIbHOCTH, TOTOBHOCTH OLICHHBATh
CBOE IOBEJEHUE M INOCTYIKH CBOMX TOBApUIIEH C IMO3ULMUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM € YYETOM OCO3HAHUS NOCIEICTBUN TOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHMSIL:

MHUPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XUMHYECKOW DPEAKILIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOLINE
OCHOBY JUIsl MIOHUMAaHMsI CYIIIHOCTH HAayYHOM KapTUHBI MHUpa, MPEACTaBlIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJBI, B3aHMMOCBI34X YEJIOBEKA C
IPUPOIHOM CPESIOM, O POJIM XMMHH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO03HaBaTENIbHbIE MOTHUBBI, HAIIPaBJICHHbIC HA MOJTYYEHUE HOBBIX 3HAHUM MO
XUMHH, HEOOXOIUMBbIE Uil OOBACHEHUS HaOJII0JaeMbIX IPOLIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(POPMAIMOHHON M YHTATENhCKOM KYyJNbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMH TEKCTAMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHUI0O M TIO3HAHWIO, JTIOO03HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUWIO, TMPOEKTHOM U  HMCCIENOBATEIbCKOU
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS B
JlaTbHEHIIIEM;

4) dbopMupoOBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/IOPOBBIN 00pa3 >KU3HHU, OCO3HAHWE TOCIEJICTBUNA H
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOT0Jsi, HAPKOTUKOB, KYpEeHHUs ),
HEOOXOJAUMOCTH COOJIOJEHUsT TpaBWil O€30MaCHOCTH TMPU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) TpyA0BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3YUYEHUI0 Tpodeccril U TpyAa pa3IuuyHOro poja,
yBaXXEHUE K TPYAY U pe3yibTaTam TPYyI0BOH 1eATeIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAHWM 1O  XUMHHM, OCO3HAHHBIA  BBIOOP
WHIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOJKEHUSI 00pa30BaHUsl ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOUIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON NpodecCuOHaIbHOU AESTEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJIaliTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/Ie;

6) 3K0J10rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKH 11e7IecO000pa3HOe OTHOIICHUE K TPUPO/IE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAaHUE IEHHOCTH 3JI0POBOTO U
O0e3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYIeCKOMYy M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBUJI 0€30MMaCHOTO MOBEICHUS MIPU padOTe C BEIIECTBAMU, & TAKXKE B CUTYAIIHSX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TOJy9aeMble MPH N3YYCHUH XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH IMTPUPOIHON CPEAOU, JIs TOBBIIEHUS
YPOBHSI  SKOJOTUYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00aNbHOTO  Xapakrepa
AKOJIOTHYECKUX TMPOOJIEM M IMyTeH MX pEelIeHUs TMOCPEIACTBOM METOJOB XUMHUH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpegMeTHBIX pPE3YyJIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpPOBaHUSI MUPOBO33PEHUSI OOIIEHAYYHBIEC MOHATHS (3aKOH, TEOPUS, PUHITUII,
runore3a, (¢akT, CHCTEeMa, IMPOIECC, OHKCHEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MIpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEAMETOB (HOPMHUPOBATH MPECTABICHUE O IETOCTHOU



HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIECHUIO Y4EOHOMU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUS HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
3HAHUW: PACKPBIBATH CMBICT XUMUYECKHX MOHSATUN (BBIACIATh UX XapaKTEpHbIC
NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JPYTMMHU THOHSTHUSMH), HCIOJIb30BATh
MOHATUS JJIs1 OOBICHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUSI U
KPUTEpPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUUMHHO-CIICJICTBEHHBIE CBA3M MEXIAY OOBEKTaMU H3yUCHHS,
CTPOUTH JIOTMUECKUE PACCYKICHUS (MHIYKTUBHBIC, JEAyKTUBHBIC, IO aHAJIOTHH),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUS TOHATHS (NpEAMETHbIE U
METaIpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJIb3YEMBIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTaBICHUS —
XUMUUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHUE
XUMUYECKON PEeaKIuu — MpU PEHICHUH Yy4eOHO-TI03HABATENbHBIX 33/a4, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHbBIC
MPU3HAKHA U3YyYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHil,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBareJbCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUs, @ TAK)KE B KaUe€CTBE OCHOBBI JIs1 (GOPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHUE HaOMoIaTh 3a XOAOM IIpolecca,
CaMOCTOATENbHO MPOTHO3UPOBATH €0 pe3yibTaT, (GOpMyIupoBaTh 0000IIECHUS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIECIOBAHUS, COCTABIATh OTYET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, aHAIU3UPOBATH M HWHTEPIPETUPOBATH HWHGOPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MpE/ICTABICHUS, MTONIYyIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpOChl MPU MOUCKE U OTOOpE
UH(POPMAIIMU W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIAMMBIX MJI BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 ONMPENeIEHHOTO THIla, MPUOOPETEHNE OIbITa B
0o0JaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHHUE KYJIbTYPON aKTUBHOTO MCIIOJIb30BaHUS PA3IMYHBIX ITOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WLUTIOCTPUPOBATh pelIaeMble 3a/Jadll HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

YMEHHE HCIOJIb30BaTh U AaHAIU3UpPOBAaTh B IMpolecce YydyeOHOHl u
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHME OKpYXKarouled MNpupoaHOn
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 33]1aBaTh BOMPOCHI (B XO/€ auanora u (Uiam) JMCKYyCCUH) MO CYIIECTBY
oOcyxmaeMoll TeMbl, (OPMYJIHPOBATH CBOM MPENJIOKEHHUS OTHOCUTEIHHO
BBITIOJIHEHUS MTPEJIOKEHHOM 3a/1a4K;

YMEHHsSI  TPEACTaBIsATh  TMOJYYCHHBIE  PE3yNbTaThl  MMO3HABATEIHHOU
JESITENbHOCTH B YCTHBIX W THCHBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0
pE3yIbTATOB BBITIOJIHEHUS XMUMHYECKOTO HKCIIEpUMEHTa (JaO0opaTOPHOrO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABAaTEIbHOM M HWCCIIEOBATENbCKON  NIEATENBHOCTH TPU  PEHICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Yy4yéTa OOIIMX HHTEPECOB U COIVIACOBAHUS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBHUH, OIpeneleHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PerynsiTuBHbIE YHMBepcaJbHbIEe YUeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOATEIbHO OMPEACNATh IENH JEATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BEIOUpATh Hanbosiee 3PEeKTUBHBIC CITOCOOBI pelIeHUs] YIYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATENIbHO COCTAaBJISATh WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIM AITOPUTM JCUCTBUM NPU BBINOJHEHUHA 33JaHUM C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUSX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTara 3asBICHHOW LU, YMEHUE
UCIIOJI30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaraeMble B YCJIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUsl, YCTAHOBJIEHHOTO JaHHOM (denepanbHO paboyeill mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYAlOIIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEHUCTBUH, crenudUUecKue JId TpeAMETHOH o0jactu  «XHMHUS», BHUIBI
NEATeIbHOCTH 1O  MOJYYEHWI0 HOBOIO  3HAaHWS, €ro HUHTEpIpeTalnH,
npeoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYAIIUSX.

K xonmy oOyuenus B 8 kjacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

e PACKpBIBaTh CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHMI: aTOM, MOJEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COSAMHEHNUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasi PeaKiusi, KiacCU(UKAIMs pEeakiui: peakiuu
COCIMHEHUSI, PEaKIMU PaA3JIOKEHUS, PEAKIMU 3aMElICHUs, peaKIuu
00OM€Ha, 7K30- U 3HJOTEPMHUYECKUE PEAKIINH, TEIII0BOU 3 (PeKT peakuum,
AJIpO aToMa, JIEKTPOHHBIN CJI0M aToMa, aTOMHAasi OpOUTAlIb, PaInyC aTOMa,
XUMUYECKasl CBs3b, NOJISIPHASL U HEMOJIAPHAS] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, MOH, KAaTUOH, AaHWUOH, pacTBOP, MaccoBas [OJs BENIECTBa
(mpolLleHTHAsi KOHIIEHTpAIlUs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATUH H
MIPUMEHSThH 3TU MOHATHUS IPU ONMKUCAHUM BEILIECTB U X MPEBPAILIECHUII;

e HCHOJIb30BaTh XUMHUUYECKYI0 CHUMBOJUKY JJISI COCTaBiieHUs (popmyin
BELIECTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpEAENATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENIEHb  OKUCIIEHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU Mo
dbopmysiamM, BHJ XMMHUYECKOM CBSI3M (KOBaJlGHTHAasi W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbeBaThb cMbIca Ilepuognueckoro 3akona J[. WM. MeHnnaeneesa:
JIEMOHCTPUPOBATh TOHUMAHHE TEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSs1, 3aKOHA ABOTrajpo;

e OMNWCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoit
CUCTEMBbl XHMMHMYECKHMX OJJIEMEHTOB: pa3jauyaTb [OHATHS «TJIaBHAs
noarpynmna (A-rpymma)» u «mobounas noarpynna (b-rpynmna)», maneie u
OOJIbIlINE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuonuueckass cucrtema Xumudeckux »dnemeHToB [ U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHHUS aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB U 3aps/l sipa, OOIIEe YUCIIO SJIEKTPOHOB U
pacripeieJIeHue UX MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIMHU
BEIIECTB, M0 TETUIOBOMY d(PdeKTy);

XapakTepru3oBaTh (OMHUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYJISPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKUX IIpEBpallleHuid B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opmyne coeauHeHus,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOMN peaKinu;

MIPUMEHSTh OCHOBHBIE ONEPALIMHU MBICIIUTEIBHON IEATEIIbHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEMATU3AIUI0, KIACCUPUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJIEJCTBEHHBIX CBSI3€Ud — JIsi U3Yy4YCHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIMi, EeCTECTBEHHO-HAyUHbIE METO/IbI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeI0BaTh MpaBUIaM MOJIb30BaHUS XUMHYECKOH MOCYI0M U 1Ta00paTOPHBIM
o0opyJIoBaHMEM, a TakKe IpaBuiIaM oOOpalleHHs C BeIIeCTBAMH B
COOTBETCTBUM C HMHCTPYKIMSIMH TIO BBIMIOJHEHUIO J1IAOOPAaTOPHBIX
XUMHUUYECKHUX OIMBITOB M0 MOJIYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB
(Bojopoaa W KHUCIOpPOa), MPUTOTOBJICHUIO PACTBOPOB C OINpeaeaEHHON
MacCOBOM [oJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATh U MPOBOAUTH
XUMHUUYECKUE HKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TTIOMOIIBIO MHIUKATOPOB (JlakMmyc, (heHonTaienH, MEeTUIOpaHK

U JIpyTue).

K xoniy oOyuenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCS YMEHUMN:

pPacKpbIBaTh CMBIC OCHOBHBIX XWMHYECKHX NOHATHWA: XWMHWYECKHU
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJIEHHS, XUMUYECKasl peaKlus, XUMUYEeCKasl CBs3b, TEIUIOBOM 3PQeKT
peakuu, MOJb, MOJSPHBIA  00BEM,  pacTBOpP,  AIEKTPOIMUTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAS] NHUCCOLMAIMSA, PEAKIUH HOHHOTO
oOMeHa, KaTaliu3arop, XWMHUYECKOE paBHOBecHE, OOpaTUMbIe U



HEOOpaTUMBIE PEAKIMK, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHUCJIHUTEIb, BOCCTAHOBUTEIb, OKHCIIEHHE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMUYecKas CBA3b (xoBaneHTHas, HMOHHAas,
MeTauInyecKas ), KpucTaJindeckas pereéTka, Koppo3usi METasioB, CIIJIaBhI,
CKOPOCTh XMMHUYECKOW pEaKIUU, MPEAETbHO IOMYyCTUMAas KOHLEHTPALIHS
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX TMOHITHH W
MPUMEHSATH 3TU NOHATHUS IPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUSIX Pa3JIM4YHOrO COCTaBa, MPUHAJJICKHOCTh BEHIECTB K
OnpeAenéHHOMY KIJIAcCy COEOUHEHH 1o ¢dopMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHAs, WOHHAsg, MeETaNIMYecKas) B HEOPraHMYECKUX
COEIMHEHMSIX, 3apsij MOHA M0 XMMUYECKOM (opMylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOPaxX HEOPraHUYECKUX COCAMHEHUMW, TUI KPUCTAILIMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTb cMbIci [lepuonnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIHKCHIBaTh MW XapaKTepu30BaTh
tabnuunyio Gopmy [leproanueckold CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHas noarpynmna (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manesie U OOJbIIME TEPUOABLI, COOTHOCUTH
0003HaueHH s, KOTOPBIC UMEIOTCA B IEPUOAUUECKON TaOTHUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMHU CTPOEHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apAn  sAApa, OOIIee YHCIO JJIEKTPOHOB M PACHpPEACIICHHE UX 10
AJIEKTPOHHBIM CJIOSIM), OOBACHSTH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUHN B Ipeaeiax MajblX NEPUOIOB U
[JIABHBIX MOJICPYIII C YYETOM CTPOCHUSI UX aTOMOB;

KJIACCU(PHUIIMPOBATh XUMHYECKHE AJIEMEHTBI, HEOPTraHUYECKHE BEUIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYAacCTBYIOIIUX B pPEAKIUHU
BEIIIECTB, MO TEMI0BOMY 3P (HEKTy, 0 U3MEHEHHUIO CTENEHEH OKHCICHHS
XUMHUYECKUX IJIIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHEe XUMHYECKUE
CBOMCTBAa MPOCTBIX M CIOXHBIX BELIECTB, IOJATBEPKAAsl OIKMCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIUN;

COCTABJISITh YPaBHEHHUS 3JIEKTPOJUTUYECKONM JAMCCOLUMALMUA  KHUCIIOT,
LIEJI0YEH U COJIEH, MOITHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIINI HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIMNX CYIICCTBOBAHUE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XHMHYECKHX TPEBPAIIEHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opmyne coeauHeHus,
MacCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI IO yPABHEHUIO
XUMHUYECKOMN peaKinu;

COOJTI0/IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOHN MOCY0M 1 1a00paTOpHBIM
o0opynoBaHWEM, a TakKe TMpaBuia OOpalieHWs C BEIIECTBAMU B
COOTBETCTBHUM C WMHCTPYKIHMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMUaKa u yrieKucioro ra3a);

MIPOBOJIUTH PEAKITUH, IOATBEPIKIAFOIINE KAaUeCTBEHHBIA COCTAB PA3INIHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IYTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHat-, (Qocdar-, cummkar-, cyiabdar-, THAPOKCUI-HOHBI, KATHOHBI
aMMOHHMSI ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPTAaHUYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAINH MBICIIUTECIILHOMN NEITEIEHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTH3aIINIO, BBISBICHUE PUUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJII U3YYCHHS] CBOWCTB BEIECTB M XMMHUYECKUX
peaknuii, EeCTECTBEHHO-HAyYHbIE METOJABl TO3HaHUS — HaOIIOICHUE,
U3MEpEeHUEe, MOJICIUPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

Ne

HaumenoBaHue pa3jiesioB u

KoanuyecTBO 4acos

KouTpoibHbIe

IIpakTH4eckue

JIEKTPOHHBIE (LM (pPOBbIE)

n/n TeM MPOrpamMMbl Bcero o0pa3oBaTeJbHbIE PeCypChl
padoThI padoTbI
Pasnea 1. [leppoHayanbHble XUMHYECKHE NOHSITHS
XuMus — BaxkHasi 001acTh
11 €CTCCTBO3HAHUS U 5 0 5 bu6nmoreka [JOK
' MPAKTUYECKOU NEeATETbHOCTH https://m.edsoo.ru/7f41837¢c
YelloBeKa
BemecTBa u XuUMHUUeCcKHe bu6mmoreka [IOK
1.2 15 1 0
peaxkuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. BaxkHeiimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB
91 Boznyx. Kucnopon. Ilonstue 6 0 0 bu6mmorexa [IOK
' 00 oKcuaax https://m.edso0.ru/7f41837c
Bogopon.Ilonsitue o kuciorax bubnuorexa [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmuorexa [JOK
2.3 5 1 1
OCHOBAaHMSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCCHI bubmuorexa [JOK
24 . 11 1 1
HEOPraHUYECKUX COCTUHEHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuogudeckas cucrema xummueckunx 31emMeHToB /[. U. MenaeneeBa. CTpoeHune aToMoB.
XI/IMI/I‘leCKaﬂ CBA3b. OKI/[C.]IHTCJH)HO-BOCCTaHOBHTeJII)HbIe pealculm



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

[Tepuonuueckuii 3aKOH 1
Ilepnonnueckas cucrema

bubmuoreka [JOK
3.1 ..
XHMHYECKHX diieMeHToB /1. 11 ! https://m.edsoo.ru/7f41837c
Menpnene-eBa. CTpoeHue
atoma
XUMHUYECKas CBA3b.
3.2 OKUCHUTEIIBHO- 8 bubmorexa [OK
' https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEIIHHBIE PEAKIIHH
bu6mmoreka [IOK
u 15
TOTO MO pasaety https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KIIACC

Kosn4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne n/m P Konrpoabublie | IIpakTuyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypchbl
Pa3nes 1. BemecTBo 1 XMMHUYecKHe peakIiuu
11 [ToBTOpenue u yrirybiaeHue 3HaHUH 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmorexa [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIEKTPONUTHYECKAS! JUCCOLIMALIMSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3nea 2. HemeTanibl M MX cOeIMHEHUS
21 OO1m1ast XapaKTepUCTHKA XUMUYECKUX 4 0 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo0.ru/7f41a636
OO1w1ast XxapaKTepUCTHKA XUMUYECKUX
2.2 anemeHTOB VIA-Tpymmsl. Cepa u eé 6 0 0 bubnmorexa [IOK
' PYHIbL--€P https://m.edso00.ru/7f41a636
COCZIMHEHUS
OO1m1ast XxapaKTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynnsl. A3ot, pochop u ux 7 0 1 Bubmmorexa [JOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mmast XapaKTepUCTHKa XUMUIECKUX
24 anemeHToB |VA-rpynmnsl. Yraepos u 8 1 2 bubmmorexa [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIMHEHMS
Hroro no pazueny 25



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

Paznen 3. Mera/iibl 1 X COeJMHEHUSA

. bu6nmoreka [JOK
A 4
3 Obmme cBOfCTEA METAIIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 B 16
AKHENIINE METAJUIBL U UX COEIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 Bubmorexa ITOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pasnerny 3
PesepBHOE Bpemst 3 bubmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJTMYECTBO YACOB I10 [TPOTPAMME 68



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

IHNOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsun4yecTBO 4acoB JIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero U3ydeHus odpa3oBaTe/IbHbIE
padoTsI padoThbI
pecypchbl

1 [Ipeamer xumuu. Posb xumuu B 1 0 0 bubmuorexa [JOK
JKU3HU UeaoBeka. Tesa 1 BelecTBa 05.09.2023 | https://m.edsoo.ru/ff0d210c

5 [ToHsaTHE 0 METOMAX MMO3HAHUS B 1 0 0 bubmuorexa [JOK
XUMUH 05.09.2023 | https://m.edsoo.ru/ff0d227e
[IpaxTruyeckas padota Ne 1

3 «IIpaBuia paboTsl B 1abOpaTopuu u 1 0 1 bu6nmoreka [JOK
pUEMBI OOPAIICHHS C 12.09.2023 | https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHUEM)

4 YucTele BEMIECTBA U CMECH. 1 0 0 bu6mmorexa [IOK
CniocoObI pazaenenus cMecei 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTtrueckas padota No 2

5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorexa LIOK

a . PrMED 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKU IOBAPEHHOM COJIN)»
bu6mmoreka [IOK
A 1

0 TOMBI H MOJTCKY B! 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHE 3JICMCHTBI. 3HAKU 1 0 0 bubmuotexa [JOK
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK

8 IT 1 0 0

POCTBIC I CTTOAHBIC BEMeCTBa 26.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
bu6mmorexa [IOK

9 A - 1 0 0

TOMHEOMOTCKYIBPHOS yHeHHe 03.10.2023 | https://m.edsoo.ru/ff0d2d50



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

3aK0H IMOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUUEcKas (hopmyJa.

bu6mmoreka [IOK

10
BaneHTHOCTh aTOMOB XUMHUYECKUX 03.10.2023 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOCHUTEIbHAS aTOMHAs Macca.
11 OTHOCHTENbHAS MOJICKYJISIpHAs bubmorexa [JOK
YR 10.10.2023 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 107151 XUMHYECKOTO bubmuorexa [JOK
3JIeMEHTa B COCIMHEHUU 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KommnuectBo BemectBa. Moiib. bu6mmorexa [IOK
Momnsiprast macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 ®OU3nUeCcKUe U XUMUYECKHUE SIBIICHHUS. bu6mmoreka [IOK
XuMuyeckas peakuus 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycnoBus MPOTEKaHUS bubnuorexa LIOK
XUMHYECKUX PeaKIuit 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubmuotexa [JOK
XHUMHUYECKUE YPABHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruucnenust KoaudecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHUAM bubmorexa LIOK
B yp N 31.10.2023 | https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PeaKIIHid
Knaccudukamnust XuMHIECKIX
18 €aKIMil (COeTUHEHNS, Pa3I0KESHUS bubmorexa [TOK
peardt A P ’ 31.10.2023 | https://m.edsoo.ru/ff0d3f34
3aMelleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukKiIoneauct. O6o0meHne n Bubmmorexa LIOK
H AHCT. uj 07.11.2023 | https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3HAaHUI
20 KonTponbnas pabora Nel o Teme bubnuorexa LIOK
«BemecTBa 1 XUMUYECKUE PEAKITUIDY 07.11.2023 | https://m.edsoo.ru/ff0d4290



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

Bo3nyx — cmecsh razos. Coctas

bubmuorexa [JOK

21 .K —
BOSyXa. RUCTOPOA = SJIEMEHT H 14.11.2023 | https://m.edsoo.ru/ff0d448e
npocToe BemiecTBo. O30H
dusnueckue U XUMUYECKUE
29 CBOICTBa KHCIIOpoAa (peakuu bu6nmoreka [JOK
okucieHus, roperue). [loustue 06 14.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHIaX
CriocoO0bI MoTy4eHHs KHCIOpOo/ia B
23 11a00PaTOPUU U IIPOMBIIIIEHHOCTH bubmorexa HOK
patop p ' 21.11.2023 | https:/m.edsoo.ru/ff0d497a
[IpumeneHue Kucmopoia
TemnoBoii a3 ekt xumMudeckoi
24 peakuu, NOHITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHUU, IK30- 21.11.2023 | https://m.edsoo.ru/ff0d4790
U SHJIOTEPMUYCCKUX PEAKITUAX
Tormmso (HedTh, YrOIbL 1 METAH).
25 3ar SISHCIEI/IG(lI;OS yxa CIIOCOOBI Z:ro bubmorexa HOK
P AYxa, 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
peIOTBPAICHUS
[Ipaktrueckas padota Ne 3 o Teme
26 «ITonyyenue u cooupanue bubmorexa HOK
Y p . 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/1a, U3yYCHUE €TO CBOWCTBY
97 Bonopox — 351eMeHT u IpocToe bu6mmorexa LIOK
BelecTBo. Haxoxaenue B mpupoe 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
dusnueckue U XUMUYECKHUE
28 cBolicTBa Bogopoaa. [Ipumenenue bubmorexa HOK
poda. 1 05.12.2023 | https://m.edsoo.ru/f0d4ddo
BOJIOpOJA
29 TlonsaTie o KUCIOTAX U COJISIX bubmorexa HOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2



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
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Crioco0sI ToTy4YeHus: BOJ0Opoa B

bu6muoreka [IOK

30 naboparopun 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpaxTruyeckas padota Ne 4 o reme

31 «ITonyyenue u cobupanue Bogopoaa bubmmorexa [OK

N ’ 19.12.2023 | https://m.edsoo.ru/ff0d4f42
U3y4EHUE €ro CBOMCTB»

32 ModnsipHblii 006EM Ta30B. 3aKOH bu6nuorexa LIOK
ABoraapo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIHYECTBA

33 BEIIIECTBA rasa Mo ero U3BeCTHOMY Bubmmorexa [JOK

. 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLIECTBA I 00BEMY
Brruncnenus 00bEMOB ra3oB 1o
34 YPaBHEHHUIO pEaKLUy Ha OCHOBE bubmorexa LIOK
. . 26.12.2023 | https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOILICHUH Ta30B

35 dusnyeckre U XUMUYECKHIE bu6muoreka [IOK
CBOIICTBA BOMBI 09.01.2024 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonsitue 06 bubnuoreka [IOK
WHAUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopaa xak pacTBOpuUTED.

37 HackliieHHbIe ¥ HEHACHIIIICHHBIE bubmuorexa [JOK
pactBopbl. MaccoBast 10J1sl BElIeCTBa 16.01.2024 | https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTruueckas padota Ne 5 o Teme

38 «IIpuroToBiieHHE PACTBOPOB C bu6nmoreka [JOK
onpeIeNIEHHON MacCoBOM J101ei 16.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»

39 KontponbHas pabota No2 mo teme bu6nmoreka [JOK
«Kwucnopox. Bomopon. Boma» 23.01.2024 | https://m.edsoo.ru/ff0d6342
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Okcupl: cocTaB, KiaccuUKaIus,

bu6muoreka [IOK

40
HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[Tony4yeHre u XUMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX H bubmmorexa [JOK
’ 30.01.2024 | https://m.edsoo.ru/ff0d664e
aM(OTepHBIX OKCHUJIOB
42 OcHoBaHusI: cOCTaB, Kiaccuukams, bu6mmoreka [IOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
43 [losydyeHne n XuMHU4eCcKue CBOMCTBA bu6mmorexa LIOK
OCHOBaHUI 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmorexa [IOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHue u XMMHUYECKHE CBOMCTBA bubmmorexa LIOK
KHCJIOT 13.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpenaue): HOMEHKIIATypa,
46 CHOCOéBl:I) HIE)JI ‘-I)eHI/IH XI/IMI/I‘-IZ(IZ)KI/IG bubmmorera [IOK
. y ’ 13.02.2024 | https://m.eds00.ru/00ad9474
CBOIICTBa
[IpakTtrueckas padota Ne 6. Pemenue
47 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6nmnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUI»
['eHeTHUECKas CBS3b MEXKTY
48 KJIACCAaMH HEOPTaHMYECKUX bubmorexa [TOK
. P 20.02.2024 | https://m.edsoo.ru/00ad9a50
COCIMHEHU I
49 O06o001IeHe U CUCTEMAaTH3aIUs bubnuorexa [JOK
3HaHUUN 27.02.2024 | https://m.edsoo.ru/00ad9cb2
KonTtponbsHas pabota Ne3 mo teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubnmorexa [IOK
27.02.2024 | https://m.edsoo.ru/00ad9ela

coeqnuHeHmit"
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[TepBbie mOMBITKH KiTacCUPUKAITIT

bubmuorexa [JOK

°1 XHMITECKIX S1emenTo. Homstie o 05.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
[Tepuoanueckuii 3aK0H U
59 [Tepuonnueckas cuctema bubmuorexa [IOK
XUMHYECKHX d51eMeHToB []. 1. 05.03.2024 | https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuoael, TPy, TOATPYIIITEI bubmmorexa [JOK
12.03.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bu6nmoreka [JOK
saep. M3oronsl 12.03.2024 | https://m.edsoo.ru/00ada342
CrpoeHue 371eKTpOHHBIX 000JI0YEeK
55 aToMOB 3J1eMeHTOB [lepruoanaeckoit Bubmmorexa [JOK
19.03.2024 | https://m.edsoo.ru/00ada6bc
cuctemnl JI. 1. MenpaeneeBa
XapakTepucTHKa XUMHUIECKOTO
56 3JIEMEHTA 110 €T0 MOJ0KEHUIO B bubmuotexa [JOK
[Iepuonnueckon cucreme /1. U. 19.03.2024 | https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproauyeckoro 3akoHa
57 JUISL PAa3BUTHS HAYKU U NIPAKTUKU. [I. bu6muorexa [IOK
N. MenneneeB — y4€Hblid, negaror u 26.03.2024 | https://m.edsoo.ru/00ada96e
rpakIaHUH
58 DIIEKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKHX AJIEMCHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 Nonnast xumudeckas CBsI3b bubmmorexa [IOK
09.04.2024 | https://m.edsoo.ru/00adac34
50 KoBaneHTHas mossipHas XUMUYECKast bu6nmoreka [JOK
CBS3b 09.04.2024 | https://m.edsoo.ru/00adaab8
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61 KoBanenTHas nenonsipas 1 0 0 bubnuorexa LIOK
XUMHUYECKasl CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmorekxa [IOK
62 CTeneHp OKUCICHIA L 0 0 16.04.2024 | https://m.edsoo.ru/00adae28
63 OKHUCIUTEITEHO-BOCCTAaHOBUTEIIBHBIC 1 0 0 bubmuorexa [JOK
peakuu 23.04.2024 | https://m.edso0.ru/00adb076
bu6mmoreka [IOK
64 OKHCAHTEIIH H BOCCTAHOBHTCIIH L 0 0 23.04.2024 | https://m.edsoo.ru/00adb076
KontponbHas padota Ne4 o teme
65 «Ctpoenne aToMa. XUMHUECKas 1 1 0 bubmorexa [JOK
P ' 30.04.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepBHblit ypok. O600111eHUE U 1 0 0 bubmmorexa LIOK
cucTeMaTH3aIusA 3HaHuI 30.04.2024 | https://m.edsoo.ru/00adb33c
67 PesepsubrIil ypok. O6001eHNE U 1 0 0 bu6nuoreka [JOK
cUCTeMaTu3aIus 3HaHUI 14.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PezepBHblil ypok. O6001eHue u 1 0 0 bu6mmorexa [IOK
cucTeMaTH3aIusA 3HaHUI 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 4 6
ITPOI'PAMME
9 KIIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie | IlpakTnyeckue
n/n Bcero U3yYeHH s o0pa3oBaTesibHbIE
padoTsI padoThbI
pecypchl
1 Ilepronnueckuit 3aK0H. 1 0 0 bubnuoreka [IOK
[Tepuonnueckas cuctema 06.09.2023 | https://m.edsoo.ru/00adb59e
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XUMHUYECKHuX 35eMeHToB []. 1.
Menneneesa

3aKOHOMCpHOCTI/I B UIBMCHCHHH

CBOICTB XUMHYECKHUX DJIEMEHTOB bubmorexa HOK
. 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB
Knaccudukanus 1 HOMEHKIIATypa bu6nuoreka [JOK
HEOPTraHUYECKHUX BEIIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2
Buabl XUMHUYECKON CBSI3U U THUIIBI bubmuorexa [JOK
KPUCTAJUTMYECKUX PEMIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
Kontponbhas pabora Nel no teme
«IToBTOpEHUE U yriTyOIIeHUE
3HAaHUN OCHOBHBIX Pa3/EioB Kypca 20.09.2023
8 xmacca»
Knaccudukanmss XumMruaeckux
€aKIHH 10 Pa3INIHbIM bubmmorexa [JOK
peakdl p 20.09.2023 | https://m.edsoo.ru/00adbch0
npU3HaKaM
[ToHaTHE O CKOPOCTH XMMHUYECKOM
eakuu. [ToHATHE O TOMOr€HHBIX bubmmorexa [OK
pearutt. 27.09.2023 | https://m.edsoo.ru/00adbe9a
Y TeTEPOTCHHBIX PEAKITUAX
ITongaTne 0 XUMHUYECKOM
aBHOBecHH. PaKTOPHI, BIUIIOLIHE
Ea CKOPOCThH XI/IMI/I‘ISCKOﬁ eaKmI/II/I bubmorexa HOK
P peax 27.09.2023 | https://m.edsoo.ru/00adc28¢c
1 MOJ0KEHNE XUMHUYECKOTO
paBHOBeECHS
OxucauTenpHo- bubnuoreka [IOK
BOCCTAHOBHUTEJIBHBIE PEAKIIUU 04.10.2023 | https://m.edsoo.ru/00adcade
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Teopus 3NeKTPOTUTHYECKOMN

bubmuorexa [JOK

1 .
0 Auccoupay. CHILHEIC 1 CraOke 04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Houuble ypaBHEHUS PEAKIIUNT Eubmorexa IIOK
P peaktt 11.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCIOT U
12 OCHOBAaHHMH B CBETE MPEIACTABICHUI bu6nuoreka [JOK
00 AIEKTPOIUTUIECKOM 11.10.2023 | https://m.edsoo.ru/00add5d8
TUCCOLMAINT
XHUMHYECKHE CBOMCTBA COJIEU B
13 CBETE MPEACTABIEHNN 00 Bubmorexa IIOK
P . 18.10.2023 | https://m.edsoo.ru/00add8h2
AIIEKTPOIUTUIECCKON JUCCOLIUAIIUN
14 ITongarue o ruaponnse cojen bubmorexa HOK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4
15 OO6o001IeHNE B CUCTEMAaTH3aITHs bubmuorexa [JOK
3HAHUHI 25.10.2023 | https://m.edsoo.ru/00addd12
[Tpaktrueckas padota Ne 1.
16 «Perrenune skcrnepruMeHTAIBHBIX Bubmorexa ITOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3a1a9»
Konrtponsnas padora Ne2 o reme
17 «ONEeKTpoNUTHYECKAs bu6mmorexa LIOK
Iuccormuanyg. XuMHAIeCKUue 08.11.2023 | https://m.edsoo.ru/00addecO
pPEaKI B pacCTBOPAX»
O01ag xapaKTepUCTUKA
18 FaH]:F;IH)(()Bp XIZMII)/IPIIJeTcI/IIme CBOIiCTBa Bubmiorexa HOK
' 08.11.2023 | https://m.edsoo.ru/00addfe2

Ha IpUMepe XJIopa
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XnopoBoaopoa. ComnsiHast KHCIIOTa,

19 XUMUYECKHE CBOMCTBA, MOJTyUYCHHE bubmmorera [IOK
> HOLY ’ 15.11.2023 | https://m.edsoo.ru/00ade104
MPUMEHEHHE
[TpakTiueckas pabora Ne 2 o Teme
20 «ITomyyeHue constHONH KUCIOTHI Bubnmorexa [IOK
YR Com ’ 15.11.2023 |  https://m.edsoo.ru/00ade348
U3yYCHHE € CBOWCTB)»
Brrancnenus mo ypaBHEeHUSIM
21 XUMHYECKUX PEaKIid, €CIIU OIUH bubmmorera [JOK
pearind, A 22.11.2023 | https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
99 OO6m1as XxapakTepHUCTUKA DJIEMEHTOB bu6nmoreka [JOK
VIA-rpynmsl 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(DUKAIINH
93 cepsl. HaxoxeHnue cepsl u eé bu6nmoreka [JOK
COCMHEHUN B IPUPOJIC. 29.11.2023 | https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI
CepoBo0p0o/1, CTPOEHUE,
24 Q)HiﬂqefKII/:I)eII[/I XHE&H‘ICCKHe bubmmorexa [JOK
. 29.11.2023 | https://m.edsoo.ru/00ade802
CBOIicTBa
Oxcunpl cepel. CepHast KUCIIOTA,
25 (I)I/ISI/IjCCKI/IIe) u XI/II\I/I)I/I‘-IGCKI/IG bubmorexa LIOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
XUMUYECKUE peaKIiHu, JeKallie B
OCHOBE IIPOMBIIIIEHHOTO criocoba
26 MIOJIyYEHUSI CEPHOU KUCIIOTHI. bu6bnuorexa [IOK
XUMHYECKOE 3arpsi3HEHUE 06.12.2023 | https://m.edsoo.ru/00adec8a

OKpY’Karomieu cpebl
COEIMHEHUSIMU CEePbI
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Brruncinenue MmaccoBoy 10U

bu6muoreka [IOK

27
BBIXO/Ia TMPOJYKTa PEaKIUU 13.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas xapakTepUCTHKA dJIEMEHTOB
VA-rpynmnsl. A30T,

28 aCIPOCTPAHEHHE B MPUPO/IC bubmorexa [TOK
pacrpoctp pHpone, 13.12.2023 | https://m.edsoo.ru/00adeeab
du3HYeCKre U XUMUICCKUE
CBOICTBA
AMMuak, ero pu3nYecKue u

29 XHMHYECKHE CBOMCTBA, MOJIYYCHUE bubmorexa OK

’ Y 20.12.2023 | https://m.edsoo.ru/00adf004
U TIpUMCHEHUE
[IpakTuyeckas padota Ne 3 o reme
30 «ITomyyeHue aMmMuaKka, U3y4eHUE bubmorera [JOK
Y . > 1Y 20.12.2023 | https://m.edsoo.ru/00adf180
€ro CBOMCTBY»

31 A3oTHas KucoTa, e€ husnvyeckue bu6nmoreka [JOK
1 XUMHYECKHE CBOMCTBA 27.12.2023 | https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEN
aMMOHHUS B KQUECTBE MUHEPATBHBIX

32 o0peHuii. XUMHYECKOE bubmorera [JOK
YAODPEHIH. . 27.12.2023 | https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAFOIICH CPeIbI
COCIMHCHUSMH a30Ta
®ochop. Oxeun docdopa (V) u

33 dbochopHas kucnoTa, puznyeckue bu6nmoreka [JOK
Y XHMUYECKHE CBOMCTBA, 10.01.2024 | https://m.edsoo.ru/00adf68a
MOJTyYeHUE
Hcnons3oBanue pochato B

34 KAaueCTBE MUHEPAJIBHBIX bubnuoreka [IOK
ynoOpeHuil. 3arps3HeHHe 10.01.2024 | https://m.edsoo.ru/00adfc20

MIPUPOHON cpenbl pochaTamu
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VYraepon, pacnpocTpaHEHHUE B

bubmuorexa [JOK

3 FPHpOIe, ¢>H3nqevc1<ne " 17.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOMCTBA
Oxkcupsl yraepoza, ux Guandeckue
1 XUMHYECKUE CBOMCTBA.
36 DKOIOrMYeCKUEe IPoOIeMBbl bubmorexa LOK
P ’ 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHUJIOM YTIIEpoa
(1V)
37 VYroiapHag KUCIOTA U €€ COJIH bubmorexa [OK
24.01.2024 | https://m.edsoo.ru/00ae006¢
[IpaxTuyeckas padora Ne 4 mo Teme
38 "[losryueHne yriaekucioro rasa. bubnuoreka [IOK
KauecTBeHHnas peakius Ha 24.01.2024 | https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBOoHaYaIBHEIC TOHATHS 00
39 OpPraHNYECKUX BEIECTBAX KAK O bubmorexa [IOK
p 31.01.2024 | https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX yTIepoaa
40 Kpemuuii u ero coequHeHUs bubmorexa IOK
p s 31.01.2024 = https://m.edsoo.ru/00ae080a
[TpakTruaeckast pabota Ne 5.
41 Peenne skcriepuMeHTaIbHBIX bubnuoreka [IOK
3agad o teMe «BaxkHeime 07.02.2024 | https://m.edso0.ru/00ae0bf2
HEMETAJUIBI U UX COSAUHEHUS
Kontponbhas pabota Ne3 no teme
42 «BaxkHeIne HeMeTaIUIbI U UX bubmorexa HOK
07.02.2024 | https://m.edsoo.ru/00ae0el8
COEIUHEHUD
43 OO6m1as XxapakTepUCTUKA bubnmorexa [JOK
XUMHUYECKUX DIIEMEHTOB — 14.02.2024 | https://m.edsoo.ru/00ael03e
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MeTaJUIOB. MeTaiinueckas CBsi3b U
METAJUTMYECKast KpUCTaJInYecKas
pemérka. Pu3ndeckre CBOMCTBa
METAJIOB

XUMHYECKHUE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUN DS, Brbmaorexa IIOK
P . Az 14.02.2024 | https://m.edso0.ru/00ae1156
HATPSDKEHUH METAIIIOB
O01me crocoOb! MoTydYeHust
MmeTaioB. CiuiaBel. Beruncienus
45 10 YPAaBHEHUSIM XUMUYECKIX bubmmorexa LIOK
P N 21.02.2024 | https://m.edsoo.ru/00ael156
peaKkIui, ecJiv OJUH U3 PearceHTOB
COJICPKUT IPUMECHU
46 TToHsaTHE O KOPPO3UU METAILIOB Eubmorexa IIOK
pp 21.02.2024 | https://m.edsoo.ru/00ael278
bubmuorexa [JOK
47
[Henowmere Meramtst 28.02.2024 | https://m.edso0.ru/00ael4b2
48 Oxcuapl ¥ TMIAPOKCUBI HATPUS U bub6mmorexa LIOK
KaJns 28.02.2024 = https://m.edsoo.ru/00ae14b2
49 [[{emounO3eMENBHBIE METAIIIIBI — bu6nuoreka [JOK
KaJIbIIUHA U MarHui 06.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxneiimne coequHEHUS KATBIIUS Bubmiorexa LOK
06.03.2024 | https://m.edsoo.ru/00ael15e8
51 O00011eHNE U CUCTEMATH3AIHS
3HAHUN 13.03.2024
59 JKECTKOCTH BOJIBI M CTIOCOOBI €6 bu6mmorexa [IOK
YCTpaHECHUS 13.03.2024 | https://m.edsoo.ru/00ae1886
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[TpakTrueckas pabora Ne 6 o Teme

bubmuorexa [JOK

>3 "XGCTKOCTB"BOHH 1 METOARL €€ 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHeHUs
. bu6nmoreka [JOK
>4 AJioMHHHE 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOIICTBAa OKCHJIA bu6nuorexa LIOK
TUAPOKCHIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
% AKeseso 27.03.2024 | https://m.edso0o.ru/00ae1d86
57 OKcupl, THAPOKCUIBI M COTTH bu6nmoreka [JOK
xenesa (1) u xenesa (1) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O060011IeHne U cCUCTeMaTH3alIHs
3HAHUH 10.04.2024
[TpakTrueckast padorta Ne 7.
59 Pemenue sxcriepuMeHTaIbHbIX bu6nuoreka [IOK
3a1a4 1o teme «BaxHelmme 17.04.2024 | https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COEIUHEHUS
Boruncnenus no ypaBHeHUsIM
XMMHYECKHX PEAKUUN, €CIIH OIUH
60 U3 PEareHTOB J]aH B N30BITKE WU bu6muorexa [IOK
COJZIEP>KUT IPUMECH. Brruncnenus 17.04.2024 | https://m.edsoo.ru/00ael1750
MacCOBOM JOJM BBIXOJa IPOAYKTA
peakuuu
61 O06o001eHre U CUCTeMAaTH3AIIHS
3HAHHHA 24.04.2024
Kontponbhas padota Ne4 o teme
62 «BakHeWIe MeTaTbl M UX 94.04.2024

COCOHUHCHUA»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemecTBa 1 Matepuasl B 1 bubnuorexa LIOK
IIOBCEIHEBHON KHU3HU Y€JIOBEKA 15.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHUUECKOE 3arpsA3HEHUE 1 bu6nuoreka [IOK
OKpY’Karolieu cpeibl 15.05.2024 | https://m.edsoo0.ru/00ae4270
65 Ponp xumuwm B penieHnn 1 bu6nmoreka [JOK
HKOJIOTUYECKUX TTPOOIEM 22.05.2024 | https://m.edsoo0.ru/00ae4270
66 PesepBublit ypok. O6001eHNE U 1 bu6mmorexa [IOK
cucTeMaTH3alusA 3HaHUI 22.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011eH1E 1 1 bubnmorexa [JOK
cUCTEMAaTH3AIMA 3HAHUI 29.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBuelil ypok. O6001IeHHE 1 1 bu6nuoreka [IOK
cUCTeMaTH3alus 3HaHUI 29.05.2024 = https://m.edsoo.ru/00ad9ch?2
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,
Axuunonepnoe ob6mectso «M3narensecrBo «IIpocsemenue»

* Xumus, 9 kimacc/ 'abpuensa O.C., OctpoymoB WU.I"., Cmagkos C.A.,
Axmmonepnoe o6mectBo «M3narensctBo «IIpocsemenue

tabnuubl: [lepuonnueckas cuctema Xumuueckux snemeHToB Jl. U.
Menneneesa, TabiMLa pACTBOPUMOCTH, SJIEKTPOXUMUUECKUNA P HAllPSKEHUS

MCTAJIJI0B

METOAUYECKHE MATEPHAJIBI U151 YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIi-yYPOBEHbD. -
Peanmuzanus-tpedoBanuii-d®I'OC-0cHOBHOT0-00111er0-00pa3oBaHMsl. -

MeTtoaudeckoe-mmocooue-mist-yanres. pdf

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



