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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XHMMHM Ha YPOBHE OCHOBHOrO 0O1Iero o00Opa3oBaHUs
COCTAaBJICHA HAa OCHOBE TpeOOBaHHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHMUsl, MPEICTAaBIECHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eiepalibHON paboueld IporpaMMbl BOCITUTAHUS
U C Yy4YETOM KOHIEMIMKU TMpEenojaBaHusi ydyeOHOro rmpeamera «XuMus» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumum Aa€T TPEACTaBICHHE O IIENSIX, OOIIeW cTpareruu
oOy4eHHsi, BOCHUTaHUS U PA3BUTHUS OOYUYaIOIIMXCA CPEACTBAMU Yy4eOHOTO
npeameTa, yCTaHaBJIMBAET 00s13aTeNbHOE MPEeAMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeelieHue €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE MO
pazzienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJWYECTBEHHBIE H
KAuE€CTBEHHbIE XapaKTEpUCTUKU CoZIepKaHUS, PEKOMEHAYEMYIO
MOCJIENOBATENBHOCTh  M3YYEHHS XHUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro mpoliecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHMs, a Takke TPeOOBaHUM K
pe3yJibTatamMm 00yUYeHHs] XUMUU Ha YPOBHE II€JIEH U3yUueHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Yy4YEOHO-IIO3HABATEIBHON JEATEIbHOCTH OOYyYarolerocs IO OCBOECHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XWMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyJaromierocsi, €ro npejcTaBiIeHUN O MaTepUaTIbHOM E€IUHCTBE MHUpPA, BAXKHYIO
posib urpator GopMUpPyEMbIe XUMHUEHW MTPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUHA U 00 DBOJIIONWU BEIMIECTB B MPHUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS UYEIOBEUECTBA — CBHIPbEBOM, JYHEPIETUUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30IacHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumum:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXKHOCTEH /IS CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPHI JIMYHOCTH, €€ 001IeH 1 (PyHKITMOHATILHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHUE MBINUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEILHOM  Y4eOHOM  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEAOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHON eI TENHLHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsSI1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUU €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YyYaIOLIUXCsl;



croco0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAY4YHBIM 3HAHMSM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJaJ B KOJIOTMYECKOE
o0pa3oBaHUE O0yJArOLTUXCS.

JlanHbie HampaBleHUS B OOYYCHHHM XWMHH OOCCIECYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOTOo  mpeaMera, KOTOPBIA  SIBISETCS  MEJarorudecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUU Ha OINpPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I1I€T0 00pa3oBaHUsl OPUCHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUH, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OpraHUYECKON XUMUMU.

CtpykTypa conepkaHus MPOrpamMMbl MO XUMHUU CPOPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxoga kK €€ m3ydeHuro. CoaepKaHHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKOU
peakiuu. OO0€ 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIIUITY
MIOCJIEI0OBATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pPa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /1. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUsI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 HIEKTPOJIUTHYECKOM JUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OSMIIUPUYECKH
TIOJTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS MOCJICIOBATEIHLHO OT OJTHOTO
YPOBHSI K IpYyTrOMY, BBITIOJHSAS (DYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BO3MOXKHOCTEH MPAKTUYECKOTO TPUMEHEHUS U MOJTYyUYEHUS N3y4aeMbIX
BEIIIECTB.

OcBoeHne mporpaMmbl 1O XHMHH CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MIPEJCTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CICTEMHOM NPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3yueHWe XMMHUU NPOUCXOAMUT C MPHUBJICUCHUEM 3HAHUU U3
paHee M3Yy4YEeHHbIX Y4YeOHbIX mpeameToB: «Oxkpykawomuii Mupy, «buonorus. 57
KJ1acce» U «Dusuka. 7 Kinacey.

[Ipy wu3ydyeHHUH XUMHUU TNPOUCXOAUT (PopMUpOBaHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEILHOCTH YEJI0BEKA U KaK OJTHOTO W3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7a4a
y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUUECKUX 3HAHUU —
BOKHEUITNX (PAKTOB, MOHATHIA, 3aKOHOB M TEOPETHUECKUX MOJOKEHUHN, JOCTYITHBIX
000011IeHnIT MUPOBO33PEHUYECKOTO XapakTepa, si3blka HAayKH, B TMPUOOIIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU U3YYCHUH BEIIECTB U XMMHUYECKUX PEaAKIUH, B
(dbopMHUpPOBAaHUY U PA3BUTUH MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATEIILHON 1 y4eOHO-MCCIIeIOBATEIBCKON JIEATEILHOCTH, OCBOCHUH TPABHII
0e30macHOro o0paIieHus ¢ BeleCTBAMH B TOBCETHEBHOM KU3HH.

[Ipu M3yueHnn XUMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaXKHOE
3HauY€HHE MPUOOPENTH TaKue IeNH, KaK:

— (dopmMupoBaHHE MHTEIJIEKTYaJlbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY NPUHSTHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HamNpaBJIICHHOCTh OOYyYCHUS Ha  CHCTEMaTHYECKOE IPHUOOIICHUE
oOydJaronmxcsi K CaMOCTOATENbHON IM03HABATEIIbHONU JIEATEIbHOCTH, HAYyYHBIM
METOJIaM TTO3HAaHUS, (OPMHPYIONTUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CITOCOOCTBYIOIIUX MTPUOOPETEHUIO O0YyYarOIIUMUCS
OMBITa PA3HOOOPA3HON NEATEILHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINI), WUMCIOIMNX yHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUJIOB ACSITEIBHOCTH;

— ((dopmupoBanue oOmEeld (QyHKIIMOHATBHOW W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHHUHA OOBSCHITH W OICHUBATH SIBICHUS
OKPY’KaIOIIEer0 MHpA, WCIOJIb3ys 3HAHWUS W OIBIT, MOJYYEHHBbIE MPU HU3YyUYEHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B MOBCEITHEBHON KU3HU U TPYAOBOU
NEeSATENHHOCTH;

— ¢opMmupoBaHHEe y OOyYaOIIMXCA T'yMAaHUCTHYECKUX OTHOIICHHMA,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH HKOJIOTHYECKU
1eaecooOpa3Horo TMOBEACHUSI B OBITY W TPYJIOBOM JEATEIBHOCTU B IEJISIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOWIEH PUPOJHON CPENBL;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANPABJICHHOCTH JATBHEUIIIETO
00yueHus.

OO61iee 4KcIio YacoB, OTBEAEHHBIX IS U3YUEHUS] XUMUHU Ha YPOBHE OCHOBHOTO
obmrero oOpaszoBaHusi, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHUM B )KM3HHU Y€JIOBEKAa. XUMHUS B CUCTEME HAyK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOMax Mo3HaHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CniocoObI pa3iesieHus: CMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE dJIeMEHTbl. CHUMBOJIB XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BElIECTBA. ATOMHO-MOJIEKYISIPHOE YUEHHE.

Xumundeckas ¢hopmyiia. BaieHTHOCT, aTOMOB XMMHUUYECKUX 2JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemlecTB. OTHOCHUTENbHAS aTOMHasg Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHasi Macca. MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COEJUHEHUH.

KonuuectBo BemecrBa. Monbs. Monsipaast macca. B3anumMocCBsI3p KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

Du3nuecKue U XUMHUUYECKHUE SBJICHUSI. XUMHUECKas peakius U €€ MpU3HaKH.
3aK0H COXpaHEHHSI MacChl BEIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX peaKIuil (COeTuHEHNs, Pa3I0KEeHUs, 3aMEIIeHHsI, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYI0M, mpaBuiiaMu pabOThl B Ja0OpaTOpuu U
npuémMamMu o0paleHus ¢ JIabopaTopHBIM O00OpPYAOBAaHUEM, U3YUCHUE U OMUCAHUE
¢bu3nueckux CBOWCTB O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HaOIIOJCHUE
¢usnueckux (IJIaBJIeHUE BOCKa, TasHUE JbJa, pacTUpPaHHE caxapa B CTYIKE,
KUIIEHUE U KOHACHCALMSI BOJABI) U XUMHYECKUX (FOpPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KUCJIOTOM) SIBICHUN, HAOIIOICHUE U
ONMUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxKeHUe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHE THAPOKCUIA
menu (I1) mpu HarpeBanuu, B3auMoJieicTBHUE kele3a ¢ pactBopoM coiu meau (II),
U3Y4YEHUE CIOCOOOB PA3JEIICHHsS] CMECEH: C MOMOILIBI0 MAarHuTa, (UIBTPOBAHUE,
BBIIApUBAHUE, NUCTHILISAINSA, XpoMaTorpadusi, MpoBEJCHNUE OYUCTKH TTOBAPEHHOU
conmv, HaONIOJEHUE W  ONMUCaHWE  pe3yJbTAaTOB  MPOBEJCHHS  OTbBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEJEH MOJIEKYJI
(IIapOCTEPHKHEBBIX).

Ba:kHeililne npeacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3ayx — cMech razoB. CoctaB Bo3zayxa. Kuciopoa — 31€MEHT U MPOCTOE
BemecTBO. HaxokneHue kucimopoma B mpupoie, (GU3MUYECKHE M XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. I[lpumenenne kucimopona. CrocoObl
NOJIy4YeHUsI KHUCJIOpoJa B Jadoparopud U MOpOMbIIUIEHHOCTH. Kpyrosopot
Kuciopoza B mpupojae. O30H — aJTOTpOonHAs MOAU(PUKAIIHS KUCIOPOIa.



TernoBoit 3hdekT XUMHUUYECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, YCWJICHHE TapHUKOBOTro 3¢ (deKTa, pa3pyieHne 030HOBOTO CJIOS.

Bonopon — anemenT n mpocroe BemecTBo. Haxoxaenne Bogopoaa B mnpupoe,
busnueckre U XUMUIECKHUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI ToydeHust. Kuciaotst
Y COJIH.

Monsipablii 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpiieHHble 1 HEHACBIIIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji4 BEIIECTBAa B pacTBOpe. XMMHUYECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponp pactBOpoB B npupoze U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanuss neopranmdeckux coeanHeHuid. Oxcunbl. Knaccudukaims
OKCUJIOB:  cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, amMQpOTEepHbIE) U
HeconeoOpazyromue. Homenkmarypa oxcugoB. Duzmyeckne U XUMUYECKHE
CBOKCTBA OKCHJIOB. [lomydeHne okcuoB.

OcHoBanusa. Knaccudukanuss oOCHOBaHUM: IIETOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmil. PU3MYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [loryyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. @usnyeckue u
XHMHUYECKHEe cBoMcTBa KucioT. Psan aktuBHoctM MetayuioB H. H. bekerosa.
[Tonydenue KuCIoT.

Conu. Homenknarypa coneil. @usnueckue U XUMUYECKHE CBOICTBA COJEH.
[Tomyuenue couei.

I'eneTnueckas cBsI3b MEXAY KJIaCCAaMU HEOPTAaHUYECKUX COCTUHEHUI.

Xumuueckuit IKcnepumenm:

KA4YE€CTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpoAa B BO3yXe, IMOIYy4YECHHUE,
coOupaHue, pacro3HAaBaHWE M U3YYCHHUE CBOWCTB KHUCJIOpO/aa, HAOI0IeHNe
B3aMMOJICMCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHHUS U
peKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3aMu OKCHUJIOB U ONTMCAHUE
UX CBOWCTB, IMOJy4YEHUE, COOMpaHHe, pacClNO3HABAHME W HW3YUYEHUE CBOMICTB
BOJI0poJia (ropeHue), B3aumo/iericteue Bogopoaa ¢ okcugoM meau (II) (BozmoxHo
UCIIOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOAEHUE 00PA3II0B BEIIECTB KOJIMUYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pPAcCTBOPEHMs BEIIECTB C Pa3IMYHON
PaCTBOPUMOCTBIO, NPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM JOJEU
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METa/NIaMU (HATPUEM H
KaJbllieM) (BO3MOXKHO MCIIOJIb30BAHUE BHUJEOMATEpUANIOB), HCCIIEAOBaHUE
00pa3IioB HEOPraHWUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB, HAOIIOICHIE U3MEHEHUS
OKpacCKH MHIMKATOPOB B paCTBOPAX KUCIOT U LIET0YEH, U3YUYEHHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTBopom cepHO KUCTOTHI, KHCIOT C METaJJIaMH, PeaKiui
HEWTpaau3aluu, MOJYyYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTajiia IpyruM U3 pacTBOPA COJIM, PELICHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 10 TEME
«BakHeHImme KIacchl HEOPraHUYECKUX COEAUHEHUID.

Ilepuoanuyecknii 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
yiemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBSA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MOMBITKM KJIacCU(PUKAUMKA XUMHYECKHX 3JeMeHTOB. [lonstne o
IpyINIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJOYHO3EMEJIbHBIE METALIbI,
raJIoreHbl, THEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpble 00pa3yloT aMPOTEpHbIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. Menneneera. KopoTkonepuoanas u nnuaHonepuoaHas hopmel [lepuoguueckoit
cucreMbl xumuudeckux sneMeHToB . M. MenpeneeBa. Ilepuonsl u rpynimsl.
Du3nueCKui CMBICI ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUO/IA U IPYIIILI HJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
Ilepnogmueckont cucremnl [[. M. Menneneesa. XapakTepucTuKa XHMHYECKOIO
AJIEMEHTA 110 ero noyoxkeHuto B [lepuonnueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS paauyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METAIUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB MO IrPyMNIaM U Nepuoaam.

3nauenue [lepunoanueckoro 3akona u [leprnoanyeckoil CUCTEMBI XUMAYECKUX
QJIEMEHTOB I pa3BuTUsA Hayku W npaktuku. [[. M. MenneneeB — y4€HbIM U
rpakIaHUH.

Xumuueckas cBsi3b. KoBasieHTHas (ToJjisipHass M HEMOJSIpHAs) CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucineHus.  OKUCIUTEIBHO--BOCCTAHOBHUTENBHBIE  PEAKIUU.
[Ipoueccsl okucaeHUs U BOCCTaHOBJICHHS. OKUCIUTENIN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJECHCTBUE
TUAPOKCUIA [HMHKA C PACTBOPAMHU KHUCJIOT M UIENOYEH, NPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCINUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakinu pa3ioKeHUs, COCAUHEHUS).

Mescnpeomemmuoie ceasu

Peanmzannst MeXnpeaMETHBIX CBSI3€M NMpPH HW3yYEHUM XHMHU B 8 Kiacce
OCYLIECTBJISIETCS 4Yepe3 MCIOJb30BAHME KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
NOHATHW, TAK W MOHATHUM, SBISIOLNIUXCS CHUCTEMHBIMU JUISl OTAEJIBHBIX ITPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.



OO0mme ecTecTBEHHO--HAYUHbIE TIOHITHS: HAyYHbIN (aKT, TUTIOTE3a, TEOPus,
3aKOH, aHaJU3, CHUHTE3, KiIaccuukanus, TMepUuOJAUYHOCTh, HAOIIOIECHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

®duszuka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, ©30TOIIbI,
PaZAMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUH 3apsij, BEIIECTBO, TeIO, OO0BEM,
arperaTHoO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKUE BEIUYHMHBI, €IUHUIIBI
U3MEpEHHUs, KOCMOC, TUIaHEeThI, 3B€3/1b1, CoHIIe.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATIbI, TOPHBIE TTOPO/IbL, TIOJIE3HbIE
MCKOITa€MBbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYeECKasi peaKI s

[Iepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aTtoMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMICTB
XUMHUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KM, KATbIUA U UX COEIUHEHUM
B COOTBETCTBUM C TMOJIOKEHUEM »JJIeMEHTOB B llepuonnueckoil cucreme u
CTPOEHUEM HX aTOMOB.

Crpoenue BellecTBa: BUABl XMMHYECKOW CBsI3U. THIBI KPUCTAIUTMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHYECKOH CBSI3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHX BEIIEeCTB. XUMHUYECKUE
CBOMCTBa BEIIECTB, OTHOCAILIMXCS K Pa3jIM4YHbIM KjaccaM HEOPraHuYeCKHUX
COEIMHEHMI, FTEHETUYECKAsl CBSI3b HEOPraHWYECKHUX BEILECTB.

Knaccudukanys XuMUuecKuX peakifii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEUIECTB, MO TeIuioBOMYy 3 deKTy, Mo
U3MEHEHUIO CTENEeHEH OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, MO O0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
ypaBHEHHS.

[Tonsitue o ckopoctu xumMuueckou peakiuu. [lonsitne 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne o xumuyeckoM paBHoBecuu. DakTopswl,
BIUSIOIIME HAa CKOPOCTb XHMHYECKOW pPEAaKUHMH M IO0JO0KEHHE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pEaKIUu. CocraBneHue  ypaBHEHUU
OKHUCJIUTENIbHO--BOCCTAHOBUTENIHBIX ~ PEaKUUid C  HCIOJIb30BAaHUEM  METOJa
AJICKTPOHHOTO OajaHca.



Teopust ANEKTPONUTHIECKON TUCCOUMAIMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M AHCCOLMALMU BEIIECTB C PAa3JIMYHBIMH BUIAMH
xuMuueckoit cBsa3u. Crenenp aucconuan. CUibHbIC U CIA0bIe DJICKTPOJIUTHI.

Peakiuun nonHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIN HOHHOTO OOMEHa,
MOJIHBIE M COKpAalllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBoiCTBa KHUCIOT,
OCHOBAHMI U COJICH B CBETE MPEACTABICHUM 00 IJIEKTPOIUTUYECKON TUCCOIUALINN.
KauectBeHnHbie peakiinu Ha HOHBL. [IoHSATHE O TUIPOIU3E CONEH.

Xumuueckuii IKChepumenm:

O3HAKOMJICHUE C MOJCIISIMH KPUCTAUIMYECKUX PEUIETOK HEOPTaHHUYECKUX
BEIIECTB — METAJJIOB M HeMeTayioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJ0puaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEaKIUU OT
BO3JICUCTBUS  pa3IMYHBIX  (DAaKTOPOB, HCCIEIOBAHUE  DJIEKTPONPOBOTHOCTH
pacTBOPOB BELIECTB, POIIECCa TUCCOLMAIIUN KUCIIOT, IE0Ueh U cosiel (BO3MOMKHO
UCIIOJIb30BaHUE BHUACO MAaTEpPHUAJIOB), MPOBEICHUE OIbBITOB, HWILTIOCTPHUPYIOIINX
NpU3HAKK TPOTEKAaHMsSI peakIMii HMOHHOro oOmeHa (oOpa3oBaHuE OcCajka,
BbIJICJICHUE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKkiuid (TOpeHHe, peakuu paslioKeHUs,
COCAMHEHHUSI), pPAcCNO3HABAaHWE  HEOPraHUYECKUX  BEIIECTB C  MOMOIIbIO
KAQ4ECTBEHHBIX PEAKIMI HA MOHBI, PEIIEHNE KCIIEPUMEHTAIBHBIX 33/1a4.

HeMmeTaJibl U X COeIMHEHU S

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Pu3nueckue CBOMCTBA MPOCTHIX
BEIIIECTB — raJIOTeHOB. XMMHUUYECKHE CBOMCTBA HA ITpUMEPE XJI0pa (B3aMMOJEHCTBUE
C MeTaJUlaMH, HeMeTaJlaMH, Ienoyamu). Xisopooaopohd. ComsiHas KHUCIOTa,
XUMHAYECKHME CBOWCTBA, TIOJIydeHHE, MpuUMeHeHue. JleiicTBue Xjopa H
XJIOPOBOJIOPO/Ia HA OPTraHU3M YeJIOBEKA. BaxkHenIne XJIOpUIbl U UX HAX0XKICHUE B
PUPOJE.

Ob6mrast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue M (pumyeckue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U Cephbl. AJIIIOTPOITHBIE MOAU(PHUKAIIUN KUCIOPOIa
u cepbl. XumMuueckue cBoiicTBa cepbl. CepoBoJ0OpoJ, cTpoeHue, GU3UYECKUe U
XuMH4Yeckue cBoucTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, GU3NIECKUE 1 XUMUYECKHUE CBOMCTBA (00IIHe KaK MpeICTaBUTENS
KJlacca KHUCJIOT U crnenuduyeckue). XUMHUUECKUE PEeakinu, JeKallue B OCHOBE
IPOMBIIIEHHOTO CHoco0a MOdy4YeHusi CepHOM KuciaoThl. [IpuMeHeHue cepHoOU
KucaoThl. CoNi CEpHOW KHUCIOThI, KAayeCTBEHHAs peakius Ha Cyiab(}aT-uoH.
Haxoxnenue cepbl u €€ COCAUHEHUM B NpUPOAEC. XHMHUUYECKOE 3arpsi3HCHUE
OKpY’KaloIIel Cpelbl COCIMHEHUSIMH Cepbl (KHCIOTHBIE OXIHW, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €0 MPeIOTBPAILICHHUS.



OO6mrast xapaktepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, PaCHpOCTPAHEHHE B MPHUPOJIE,
du3nueckue U XuMHUeCcKre cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
dusnyecKkue U XMMHYECKHE CBOMCTBA, oyuyeHue u npuMenenne. Coinu aMMOHUS,
uX Qu3nyeckue U XUMUYECKUe CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ TOoJydeHHe, (U3UUYECKUEe U XUMHUYECKHE
cBOMcTBa (0OIIME Kak TMPEACTaBUTENs Kjacca KHUCIOT W cruenuduueckue).
Hcnonb3oBaHre HUTPATOB U COJIE AMMOHMSI B KAUECTBE MUHEPATIbHBIX YI0OpEHU.
XHWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpellbl COEIMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKAM, 3arpsA3HEHHe BO31yxa, MouBbl U BopoémoB). docdop, amnorponHbie
moaudukanun docdopa, uzndeckue u xumuueckue cBorcta. Okcupa docdopa
(V) u dochopHas kuciora, puznueckue U XUMHUYECKHE CBOMCTBA, MOJIyYEHUE.
Hcnons3oBanue pochartoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Ob6mrast xapaktepuctuka diaemMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pPHbIE CTENICHU OKUCIIEHUS. Y TJIEpO/], JIFIOTPOITHbIE MOAU(DUKALINY,
pacnpocTpaHeHue B MPUPOJE, PU3MUECKHEe U XMMUYECKHE CBOMCTBa. AcopOiusl.
Kpyrosopor yriepona B mnpupoae. Okcuisl yriepoaa, HUX (HU3MYECKUE U
XUMUYECKUE CBOWCTBA, JEHCTBHE HAa JKUBBIE OPraHU3Mbl, [OJIYYEHUE U
PUMEHEHHE. DKOJOTHYECKHE TPoOJIeMbl, CBA3aHHbIE C OKcuaoMm yriuepoaa (IV),
rUNoTe3a TJI0O0ATBHOTO TMOTEIJICHUS! KIMMaTta, MapHUKOBBIA 3(dexT. YromapHas
KHCIIOTa U €€ COoNM, UX (PU3MYecKue M XHMMHUYECKHE CBOWCTBA, MOJIyYEHHE U
npumeHeHue. KauecTBeHHass peakiuss Ha KapOoHaT-uOHBI. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEJULIMHE, IPOMBIIJIEHHOCTH U CEIbCKOM XO31CTBE.

[lepBoHayanbHbIe TOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, 3TaHOJI, TJIULEPUH, YKCYCHas KUCIIOTa).
[TpupoaHble HMCTOYHUKU YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTie 0 OMOJIOrMYECKU Ba)KHBIX BEIIECTBAX: XKHUpPax, OeNKax, yrieBojaax — U ux
polii B OKM3HHM 4eNoOBeKa. MaTepuallbHOE €JIMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIYYEHUE U
npumenenue. CoequHeHs KpeMHus B pupoje. O6mume npeactaBieHus 00 okcuae
kpemaus (IV) u xpemaueBoii kucimore. CHIIMKATHI, UX HCIOJB30BaHKUE B OBITY, B
IPOMBIIIEHHOCTH. BaxkHeire cTpouTeNnbHbIle MaTepualbl: KepaMHKa, CTEKIIO,
IEeMEHT, OeToH, xene300eToH. I[lpobiembl ©6€30MaCHOrO0  UCIIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIOTHI,
IIPOBE/ICHNE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOJIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsSI, ONBITHI, OTpaKalIue (PU3NYECKHEe M XUMHUYECKHE CBOMCTBA
TaJIOTeHOB M WX COEJUHEHHA (BO3MOXKHO HCIOJIb30BAHUE BUAEOMATEPUATIOB),
03HaKOMJIEHUE C 00pa3aMu XJIOPUIOB (FaJIOT€HHUI0B), O3HAKOMIICHHUE ¢ 00pa3iaMu
ceppl U €€ COCNMHEHUSMH (BO3MOXKHO HCMOJb30BAHUE BHICOMATEPHUAIIOB),
HAOJIIOICHNE TIpollecca OOYTIIMBAaHUS caxapa MoJI IeWCTBHEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIIOThI, U3YYECHUE XUMHUYECKIX CBOMCTB pa30aBIEHHON CEPHON KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON PeaKIuM Ha CyJib(paT-uoH U HAOII0/ICHHE MTpU3HaKa e
IPOTEKaHMUs, O3HAKOMJIEHUE ¢ (PU3MYECKMMHU CBOWCTBaMM a30Ta, ¢ochopa U HX
COEIMHEHHI (BO3MOYXHO HCIIOIb30BaHUE BHUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX
u (dochopHBIX ynoOpeHUH, MoyuyeHue, coOupanre, paclio3HaBaHUE M M3YUCHHUE
CBOWCTB aMMHaKa, NPOBEIACHUE KAaYECTBEHHBIX pEaKlUMii HAa HOH aMMOHHUS U
dbochar-uoH W U3yyeHHE TIPU3HAKOB HUX TNPOTEKAHUs, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MeIbI0 (BO3MOXXKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), M3YyUYCHUE MOJIETEH KPUCTAUIMYECKUX PEHIETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJICOPOIMU PacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHUBOra3a, IOJIYYEHHUE,
cobupanue, pacrio3HaBaHUE W U3y4YEHUE CBOMCTB YIJEKHUCIIOr0 rasza, IpoBeICHUE
KauyeCTBEHHBIX PEaKIMi Ha KapOOHAT M CHIIMKAT-WUOHBI U U3YYCHHE MTPU3HAKOB UX
NPOTEKaHMs, O3HAKOMJIEHWE C MPOAYKUMEH CUIMKATHOW MPOMBIILIEHHOCTH,
pEelIEHNE 3KCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHelline HeMeTalulbl U X
COCTMHEHHUSI.

MeTaJibl U MX COeIMHEHU S

OO0mias xapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nojiokeHuss B llepmommueckor cucreme xumuueckux snemeHroB [, .
MenpneneeBa u ctpoeHus: aromoB. CTpoeHuE MeTauioB. MeTramudeckas CBs3b U
METAJUTMYECKasT ~ KpUCTA/UIMUecKass  pem€Tka.  DJICKTPOXUMUYECKUN Pl
HanpspKeHU MeTaiuioB. U3NYecKre U XMMUYECKHE CBOWCTBa MeTayioB. O0mue
crocoObl ModxyueHus: meTauioB. [[OHSATHE O KOPpPO3MHM METANIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiiaBel (CTallb, YyT'YH, TIOPATIOMUHHMN, OpOH32)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lenoynbie MeTamibl: mosiokeHue B [lepuonnueckoil cucteMe XUMHUUYECKUX
anementoB JI. . Menneneesa, CTpoO€HME HMX aTOMOB, HAaxXOXXJIECHUE B IPUPOJE.
du3nuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUbI U
TUAPOKCUABl HAaTpusi W Kanus. [IpruMeHeHHe MIeNTOYHBIX METAUIOB U HX
COE€IMHEHUM.

[[lenouno3eMenbHble METAJUIbI MAarHMid MW KalbLMA: IIOJIOXKEHHE B
[lepnoandeckoit cucreMe Xxumudeckux 3jeMeHToB [[. . MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJE€HUE B Npupoae. PU3NUeCKUe U XUMUYECKUE CBOICTBA MarHus U



Kanblysl. Baxkueimue coequHeHus: KaibIns (OKCUI, TUIAPOKCHU, COn). JKECTKOCTD
BOJIbI M CTIOCOOBI €€ YCTpaHCHUSI.

AJroMUHUN: TIoJI0)keHuE B [leproinueckon cucTreMe XuMHYECKUX 3JIEMEHTOB
J. . Menpneneesa, cTpoeHuE aToMa, HaxOXKJICHWE B mpupone. Pu3nvecKue u
XUMHUYECKHE CBOMCTBA aTIOMHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenpgeneeBa, CTpoeHME aToMa, HaxoXAeHUE B Ipupone. Dusnyeckue u
XUMUYECKUE CBOMCTBA xene3a. OKCUIbl, TUIPOKCU bl U conu xenesa (11) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ o0pasllaMd METAUIOB M CIUIABOB, HUX (PU3MUECKUMHU
CBOMCTBAaMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UH  METAIOB  (BO3MOXHO
UCIIOIb30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KIS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, IpOIECCa TOPEHHUS Kejle3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKIMii HA MOHBI: MAarHus, KaJblIKsl, aTFOMUHUS, IIMHKA, Kene3a (1)
u xenesa (III), menu (II), HaOmromeHWE W OMHMICaHWE IIPOIIECCOB OKpAITMBAHUS
IJIaMEHM WOHAMM HATpusi, Kajdud U Kalblusi (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPUAJIOB), CClieIoBaHuEe aM(OTEPHBIX CBOMCTB TUAPOKCHIA ATTFOMUHHUS U
TUJIPOKCUIA [IMHKA, PEIICHUE KCIEPUMEHTAIbHBIX 33/1a4 M0 TeMe «Baxuenine
METAJIJIbl U KX COCTUHEHUSD).

XuMHS M OKPYKAOLIAA cpeaa

BemecrBa u Marepuanbl B MOBCEAHEBHOM >XM3HU 4eloBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyXKawlleh cpeabl (MpeaeibHas AOMyCTUMAas
KOHIIeHTparus BemecTB, nanee — [1/1K). Poas Xxumuu B penieHun SKoJIOTrHIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloOB MaTepUalioB (CTEKJIO, CIUIABBI METAJIOB, MOJIMMEPHBIC
MaTepualbl).

Meoscnpeomemmnule céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU M3YUYCHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4YE€pe3 HCMOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX
MOHATHUM, TaK U MOHSATHUM, SBIISIIOMIMXCS CUCTEMHBIMU JIJIsI OTJIEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' 0O [IUKJIA.



OO1iue ecTecTBEHHO-HAayuUHble MOHATHA: HAy4YHBIH (PakT, TMIIOTE3a, 3aKOH,
TEOpHsl, AaHajlu3, CHUHTE3, Kiaccudukauus, TMEepUOAUYHOCTh, HaOIIOACHNE,
OKCIIEPUMEHT, MOJCITUPOBAHUE, H3MEpPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ (exT, TEXHONIOT S, MAaTEPHAITBI.

dusuka: matepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIHI,
PalMOaKTUBHOCTb, MOJIeKyJIa, AIIEKTPHUYECKUI 3apsi, POBOJTHUKH,
MOJYNPOBOJTHUKY,  AWDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pAaCTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs
pemérka, CruiaBbl, (pU3MUYECKHE BEIMYMHBI, €AMHULIBI W3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢otocunres, apixanue, O6uocdepa, IKOCUCTEMA, MHHEPAIHHBIC
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIhHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MuUHEpalibl, TOPHbIE TOPOAbI, TIOJIE3HBIE
UCKOMaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS TIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOT'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOydeHUs XUMHHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU U JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, MPUHSITHIMU B
oOIiecTBe MpaBWJIaMU M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT TpoIieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIM3AIMU O0YyUaArOITXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCA  CHCTEMON TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAUUM WU
paclIMpeHre OMbITa AESITEIbHOCTU Ha €€ OCHOBE, B TOM YUCIIE B YACTHU:

1) mIaTpUOTHYECKOTO BOCIIMTAHMS:

LEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAaydyHOMY HaCJEIUI0, TOHUMAaHUSI 3HAYCHUS XUMHUUYECKOM HAayKH B >KU3HU
COBPEMEHHOTr0 OO0IIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOM HH(pOpManmenr o
NEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUJiaX MEKIUYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOW U JPYTUX  BHJAAX
NEeSTEeIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIITY B TIPOIIECCE TON YIEOHOMU IeATeTbHOCTH, TOTOBHOCTH OIICHUBAThH
CBOE TMOBEJECHUE M MOCTYINKH CBOMX TOBApHIIEH C MO3ULHMH HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YUETOM OCO3HAHMUSI TIOCIJICICTBUI TTOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pPEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTAaBIISIIOLIUE
OCHOBY I TIOHUMAaHHUS CYIIHOCTH HAyYHOW KapTUHBI MUpaA, MPECTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKAa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOJMMBIC JIsI OOBACHEHHUS HAOJIOJaeMBbIX MPOIIECCOB M SIBIICHHM,
M03HABATENbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEILHOM paboOThl C Yy4eOHBIMH TEKCTaMM, CIPABOYHOMU



JUTEPaTypor, JOCTYIIHBIMH TEXHHYECKUMHU CpPEJACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
JEATeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOydYCHHS B
JIaJIbHEUIIIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU U
HETPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0O€30MacHOCTH Tpu  OOpalieHun ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HM;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUEeHUIO TTpodeccuii U Tpyia pa3InyHOTO POJia,
YBOXEHHUE K TPYLy U pe3yJibTaTaM TPYI0BOM JIESITEILHOCTH, B TOM YHCJI€ HA OCHOBE
NPUMEHEHHUS  TMPEAMETHBIX  3HAaHMM 10  XHUMHH, OCO3HAaHHBIH  BBIOOD
WHJMBUAYAJIbHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHanbHON IeITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTH aJalTUPOBATHCS B TPOdeCCUOHANILHON cpeie;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 1eJI€CO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAHUE LEHHOCTH 3/I0POBOTO U
Oe3omacHOro oOpas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
paBuUJl 0€30MaCHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAIOIIKNX 3I0POBbIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUA, MOJIydyaeMble NPU HU3YYCHUU XUMUH, JJIS
pelleHus 3aa4, CBA3aHHBIX C OKPY>KaIOIIeH TPUPOAHON Cpeaon, Il TOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTel MX pPElIeHUs MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeTampeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupOBaHUS MUPOBO33PEHUSI OOIICHAYYHBIC MOHATHS (3aKOH, TEOPUSs, MPUHITUII,
runore3a, (QakT, CHUCTEMa, TIPOIECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbhIe
UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX IpeAMETax M ITO3BOJISIOT Ha
OCHOBE 3HAHUU W3 ITUX MPEeIMETOB (OPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOU



HAay4YHOW KapTHHE MHpa, U YHHBEpCaAJIbHbIC YueOHbIE JAeHCTBU (IT03HABATEIIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecredruBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE JeHCTBUS

Ba3oBble Jijoruyeckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUSI TPH OCBOCHHUU
3HAHUW: PACKPBIBATH CMBICI XUMUUYECKUX TMOHATUM (BBIACISATH MX XapaKTEPHBIC
MpPU3HAKU, YCTaHABIMBATh B3aUMOCBSI3b C JPYTMMU TMOHSTHUAMH), HUCIOJIb30BaTh
MOHSATHS JIs1 OOBSICHEHUS OTJICIbHBIX ()AaKTOB U SIBIICHHH, BRIOWpPATh OCHOBAHUS U
KpUTEpUU JUIS KIACCU(PUKAIIMU XUMHUYECKUX BEIICCTB M XUMHUUYECKUX PEaAKIIUH,
yCTaHaBJIMBaTh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHUH),
JIeNIaTh BRIBOJIBI M 3aKJIFOUCHUS

YyMEHHE TIPUMEHSATH B TIPOIlECCe ITO3HAHWS TOHATHSA (TIpeAMETHBIE |
MeTaInpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIN, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ JJEMEHTa), XUMHUUYecKas ¢opMyia W ypaBHEHUE
XUMHUUYECKON peakly — MPHU PEIICHUHM Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEJACTABICHUM BBISIBIATH M XapPaAKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBarTe/bCKHeE AeiiCTBUSA:

YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHMS, @ TAKXKE B KAYECTBE OCHOBBI sl (JOPMUPOBAHUS TUIIOTE3BI 10 TIPOBEPKE
MPaBUWIbHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OpPraHU3AIlMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIENOBAHUS, COCTABIATh OTUET
0 MPOJIeJIAaHHOM padoTe.

Pabora c nndopmanueii:

YyMEHHE BBIOMpATh, aHAIM3UPOBATh W HHTEPIPETUPOBATH HHGOPMAIHIO
pPa3IMYHBIX BUJIOB U (OPM IPEACTaBIEHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHHWBATH MPOTHBOPECUYMUBYIO U
HEJ0CTOBEPHYIO HH(MOPMAIIHIO;



YMEHHE MPUMEHATh Pa3IuYHbIe METOJbl U 3alpOoChl MPU MOMCKE U OTOOpE
UHGOpPMAIlMM U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIIIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0JacT UCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHUE KYJbTYpOH aKTUBHOI'O UCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMAJIbHYIO OpMY IpeACTaBlIeHUs HHPOPMALUU U
WUIIOCTPUPOBATh pEIIAeMble 33Ja4d  HECIOXKHBIMU CXEMaMH, JuarpammaMu,
apyrumu ¢popmamu rpaduki U MX KOMOMHALUAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBAaThb B Ipolecce Y4YeOHOH W
UCCIIEIOBATEIbCKOM N1€ATEIbHOCTH UHPOPMAIMIO O BIUSHUHU MPOMBIIIIEHHOCTH,
CENbCKOTO XO3SIMCTBA W TPAHCIIOPTAa HA COCTOSIHUE OKPYXKaroled IpUPOAHOU
Cpelbl.

KoMMyHHMKATHBHBIE YHMBeEpPCAJbHbIe YueOHbIe 1eiCTBHUA:

YMEHHSI 33]]aBaTh BOMPOCHI (B XO/€ rUanora u (W) IUCKYyCCUM) MO CYyIIECTBY
oOcyxgaeMoil  Tembl, (POPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO
BBIIIOJIHEHUS [TPEIIOKEHHON 3a1a4H;

YMEHUSl  NPEJCTaBIATh  NOJYyYEHHbIE  pPe3yJbTaTbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTOpHOI pabOTHI 110 HUCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO IIPOEKTA);

yMeHUsI y4eOHOro COTpYyJHHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuil (00cyxaeHuss, oOMEeH MHEHHSIMH, «MO3TOBbI€ LITYpMbD», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIPENCICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBINIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIE YHMBepcaJbHbIe y4eOHbIe AeHCTBUSA:

YMEHUE CAMOCTOATENBHO ONPEIENATh UENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesITEeNbHOCTD, BBIOUPATh Hanbosee 3PpPpeKkTuBHBIE CIIOCOOBI pelIeHusl yUeOHbIX U
NO3HABATENBbHBIX 33Ja4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTHPOBATH
NPEIOKEHHBIA AJTOPUTM JEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJyYeHUs] HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEILECTBAX M PEaKIMsIX,
OLICHMBATb COOTBETCTBUE IIOJIYYEHHOIO pe3yibTaTa 3asBICHHOW ILEJIH, YMEHHE
UCIOJIb30BAaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIaraéMble B YCIIOBUU 33JIaHUN.

NPEAMETHBIE PE3YJIBbTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO 005A3aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepaibHOW pabodeil mporpaMMoHu,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



nercTBul, crnenuduUecKue IS IpeAMeTHOHM o0jacth  «XUMHUS», BHUIBI
NEATEIbHOCTH 10  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOyueHusi B 8 kiacce npeaMeTHbie pe3yibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTEIEHb
OKUCJICHMS, XMUMHUYECKas peakius, Kiaccupukaius peakiui: peaxiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHUS, PEaKIUU 3aMElIeHUs, pPeaKIuu
oOMeHa, PK30- ¥ SHJIOTEPMHUUCCKHUE PEAKIINH, TEII0BOM A((EKT peakiumu,
SJIpO aToMa, SJICKTPOHHBIN CJI0M aToMa, aTOMHas OpOUTalb, pauyc aToMa,
XUMUYECKas CB3b, NOJISIPHAS W HEMOJISIPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KaTMOH, aHWUOH, pPACTBOP, MaccoBas JOJis BEIIeCTBa
(OpolLieHTHAs! KOHILIEHTpAI[Us) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATUHA U
MPUMEHSTH 3TH NOHATHUA IPU ONMMCAHUY BELIECTB U UX MPEBPALLICHHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJISI COCTaBJieHHS (QopMyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpENENsATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCIEHUS  DJJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIAcCy COEOUHEHHM IO
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHasT M HOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSIX;

e packpseiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Mengeneena:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOANYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX JIEMEHTOB OT MX MojiokeHus B [lepuoauyeckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4YE€HUsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMMuHY0 (opmy Illepuomnyeckoit
CUCTEMBbl XHMHMYECKHX JJIEMEHTOB: pa3auyaTh IMOHATHS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIMEe TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HMEIOTCA B
tabaune «llepumomuueckas cucTteMa XuMHYeckux diemeHToB J[. H.
MenpeneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij Apa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeiesieHrue UX MO JIEKTPOHHBIM CIIOSM);

KJ1acCU(UIIMPOBATH XUMUYECKHE 3JIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKHE peakuud (0 YUCIAy U COCTaBy YYACTBYIOIUMX B pPEaKLUU
BEIIECTB, 10 TeTIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUS XUMUYECKHX IPEBpAILCHUA B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYMCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyJe COEeIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOAUTE PACUETHI 10 YPABHEHHUIO
XUMUYECKOU pEaKInH;

IIPUMEHSTh OCHOBHBIE OIEPALIMK MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHUCTeMaTU3aluIo, KiIacCUu(uKaIuio,
BBISIBJICHUE NPUYUHHO--CIEACTBEHHBIX CBSI3€M — JUIsI M3Y4YEHUS CBOMCTB
BEIIECTB M XHMHMYECKMX PpEaKIUi, EeCTECTBEHHO-HAYYHbIE METOJbI
NO3HAHUA — HAONIOJIEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIe10BaTh MPaBUJIaM MOJb30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
obopymoBaHueM, a TakKe IMpaBujaaM oOOpaieHusi ¢ BEIECTBAMH B
COOTBETCTBUM C HHCTPYKUMSIMHM 110 BBINOJHEHUIO JaOOPAaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia M KHCIIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C OMNPENEIEHHOM
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IMPOBOIAUTH
XUMUYECKHE KCIEPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMyC, (heHON(PTANICHH, METUIIOPAHK

U IpyTHE).

K xonny oOyuenus B 9 kiaacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y 00yUYaIOIIUXCSI YMEHUI:

pacKpbIBaThb CMBICI OCHOBHBIX XWMHMYECKHUX IOHATHW: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIOKHO€ BEUIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJIEHUS, XUMUYECKas pPEeaKUusi, XUMUYECKasl CBA3b, TEIJIOBOU 3P (DeKT
peakiuuu, MOJb,  MOJSIpHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIHMTEHI,
HEDJICKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT IUCCOLMALUA, PEAKLHUH HOHHOIO
oOMeHa, KaTalu3arop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEaKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, aJUIOTPOIN,
aM(OTEepHOCTb, XUMHUYECKas CBSI3b (xoBasieHTHAsI, VMOHHAaA,
METaNINYEeCcKast ), KpUCTAIMYECKas pelIETKa, KOPPO3Hs METAIOB, CILJIABbI,
CKOPOCTh XMMHUYECKOW pEaKIUH, MPEAEIbHO AOMYCTUMAasi KOHILIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TH TOHATHUS MPU OMMCAHUY BEIIECTB U UX MPEBPAILICHUII;
WCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX PpA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpeen€éHHOMY KJacCy COEIMHEHHM 1o (opmysiaM, BUJ XUMUYECKON
CBSI3U (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opMmyJsie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona [[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
Tabnuunyio Gopmy [lepuoanueckoid CUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpynna (A-rpynma)y U «mobouyHas
noarpynna (b-rpynna)», manble u OOdbIIME MEPUOAbI, COOTHOCHUTH
0003HaYEHUS, KOTOPbIE UMEIOTCS B IEPUOANUECKON TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTHUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB H
3apan  sApa, oOliee YHCI0 JJIEKTPOHOB U paCHpeesieHHe WX 110
AJIEKTPOHHBIM CJIOSIM), OOBICHSTH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpeenax MalbIX MEpPUOJOB U
[JIABHBIX MOJTPYIH C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOMIME U CleNU(PUUECKUE XHUMHYECKUE
CBOWCTBAa NPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPKAAsl OIMNKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBIIATb YPAaBHEHUS BJEKTPOJIUTUYECKOM JHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIUI HOHHOT'O



oOMeHa, ypaBHEHHUs pEaKlHil, TMOATBEPKAAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXK/y BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXKHOCTH TPOTEKaHUS XWMUYECKHX TMPEBpPALIEHUH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJISPHYIO MACChI BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO JJeMeHTa 1o (OopMysie COCIMHCHUS,
MacCOBYIO JIOJIIO BEIIIECTBA B pACTBOPE, TPOBOIUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOM peaKInu;

coOJTr01aTh TIpaBuJIa MOJIb30BAHMS XUMUYECKON TTOCY/I0M B Ja00paTOPHBIM
o0Opy/ZOoBaHMEM, a TakkKe TMpaBuia OOpallleHUsT C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMH TI0 BBITIOJHEHUIO J1aOOPaTOPHBIX
XUMHUYECKUX OTBITOB MO MOJYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yTJIeKUCIIOoro ras3a);

MIPOBOIUTH PEAKITUH, TOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TMIHBIX
BEIECTB: PACMO3HABATH OMBITHBIM IyTEM XJIOpUI-, OPOMHI-, WOIUI-,
kapOoHnar-, docdar-, cunukar-, cyiabdar-, THIAPOKCHII-UOHBI, KATHOHBI
aMMOHMSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OTIEPAIUH MBICIIUTEIILHOMN NEITEILHOCTH — aHATN3 U
CHUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTeMAaTH3alINIO, BHISIBJICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€W — JJII M3YYECHHS] CBOWMCTB BEHIECTB M XMMHUYECKUX
peakiMii, eCTEeCTBEHHO-Hay4yHble METOAbl TO3HAaHUSI — HaOIOICHHE,
U3MEpEeHUe, MOACIUPOBAHUE, IKCTICPUMEHT (PEAJIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBO 4acoB
Ne HanmMeHoBaHMe pa3/ie/ioB U JIeKTPOHHBIE (HH(PPOBHIE)
n/n TeM MPOrpaMMBbl Bceero Konrpoanusie Hpakrieckue o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoThI
Paznea 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubmmorexa [JOK
MPAKTUYECKOU NEATEIbHOCTH https://m.edsoo.ru/7f41837¢c
YyesjoBeKa
12 BemectBa 1 xumMuueckue 15 1 0 bu6mmorexa [IOK
peakunu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3znen 2. BaxxHeiimme npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
1 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubmmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax 2 0 1 bubnunoreka [IOK
M COJIIX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bu6mmorexa [IOK
OCHOBAHHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJIACCHI 1 | ) bu6nuoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xummuiyeckux 31eMeHToB /. . MenaesieeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTE/IbHbIE peaKIIUN



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

[Tepronuueckuii 3aKOH U
[Tepronnueckas cucrema

bu6mmorexa [IOK

3.1 XUMHUYECKHX djieMeHToB 1. 1. 7 hitps://m.cdsoo.ru/ 741837
Mengaene-eBa. CtpoeHue
aToMma
X €CKas CBSI3b.
39 OHMHq Kt er 2 bu6mmorexa [IOK
' KHCTHTEIIBHO https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEIIbHBIE PEAKIINH
bu6mmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
p 3 bu6mmorexa [IOK
C3CPBHOC Bpems https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

IMTPOTPAMME



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

9 KJIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne ni/nn P Konrtpoasnbie | IIpakTnueckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3zne 1. BemecTBo 1 XUMHYECKHE PeaKIu
11 [loBTOpeHnue u yrinyOieHue 3HaHUM 5 | 0 bubnumorexa [IOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 0 0 bubnnorexa [JOK
' peaxkuuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs AUCCOLMALIUS. ? 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEaKIIUU B pacTBOpaxX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3gen 2. HeMeTaJJILI M X CO€IHHEHUS
21 OO6m1as XxapakTepucTUKa XUMHUECKUX 4 0 | bubnmoreka [JOK
' aneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepuUCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 0 0 bubmmorexa [TOK
' Py - oP https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO61mas xapakTepuCTHKa XUMUYECKUX BuG 1OK
nonmoTexa
2.3 aneMeHToB VA-rpynnsl. A30T, hocdop u ux 7 0 1
124 > bocop https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6m1as XxapakTepruCTUKa XUMHIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 brbnmorexa [OK
‘ ) PYIHBL S TIEpon https:/m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS
Hroro no pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paszngen 3. MeraJiIbl M MX COeITMHEHUS

. bubmuoreka [JOK
3.1 Obmye cBoHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Bakueimue MeTaiuisl 1 BX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pazgen 4. Xumusi 4 OKpyKamas cpeia
4.1 BemecTtBa 1 MaTepuanbl B )KU3HHU YEJIOBEKA 3 buGnnorexa [IOK
‘ H P https://m.cds0o.ru/7f41a636
Hroro no pazneny 3
p 3 bu6mmoreka [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

INIOYPOYHOE INIAHUPOBAHUME

8 KJIACC
KoJsnyecTBO yacoB DJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| IIpeamer xumun. Ponbs xumuu B | 0 0 bubnuoreka [IOK
JKU3HU YyesoBeKa. Tena u Bemecrsa 05.09.2023 | https://m.edsoo.ru/ff0d210c
) [TonsiTE 0 MeTOAAX MO3HAHHUS B | 0 0 bu6mmoreka [IOK
XUMHUHU 05.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTnueckas padora Ne 1
3 «IIpaBuna paboThl B 1abopaTopuu u | 0 | bubmmoreka [JOK
pUEMBI OOpALLIEHUS C 12.09.2023 | https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAHUEM
4 YucTthic BelecTBa U CMECH. | 0 0 bu6nmoreka [JOK
CriocoObI pa3aeneHus cMecei 12.09.2023 | https://m.edsoo.ru/ff0d26ca
ITpaxTrueckas pabota Ne 2
) «Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [TOK
8 . PHMEP 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKU TTOBAPEHHOU COJIN)»
bu6mmorexka [{OK
6 ATOMEL H MOIICKY IEL ! 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6¢
. XUMHYECKUE DJICMEHTBI. 3HAKH | 0 0 bu6nmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IT 1 0 0
POCTHIC I CTOAHBIC BEMIECTBA 26.09.2023 | https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [{OK
9 A - 1 0 0
TOMHO-MOTICIYIAPHOE YHEHHE 03.10.2023 |  https:/m.edsoo.ru/f0d2d50



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
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3aK0OH MOCTOSHCTBA COCTaBa
BeleCTB. XUMUYeCcKas (hopMyJia.

bu6mmoreka [IOK

10
BaneHTHOCTh aTOMOB XMMUYECKUX 03.10.2023 | https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOCuTeNbHAs aTOMHAs Macca.
11 OTHOCHUTEIbHAS MOJICKYJISIpHAS bubmorexa HOK
P 10.10.2023 | https:/m.edsoo.ru/f0d323¢
Macca
12 MaccoBasi 107151 XUMHUYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIMHCHUH 10.10.2023 | https://m.edsoo.ru/ff0d350¢
13 KonnuectBo BemectBa. Mouib. bu6mmoreka [{OK
MounspHas macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 OU3NICCKUEC U XUMUYSCKUE SBICHUS. bubmuoreka [JOK
XuMHu4eckasl peakius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBUs NPOTEKAHUS bubnuoreka [IOK
XUMHUUYECKUX PEAKIUI 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Beraucienus konuuecTBa, MacChl
17 BEIIECTBA 10 YPAaBHECHUSIM bubmorexa HOK
B P . 31.10.2023 | https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIUi
Knaccudukanus XuMHIeCcKux
18 €aklMi (COeAMHEHUS, PA3I0KEHUS bubmmorexa [JOK
pearl A P ’ 31.10.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoOMOHOCOB — y4€HBIN-
19 sHIKIoneAUCT. O000IICHHE 1 bubmmorexa [TOK
' . 07.11.2023 | https://m.edsoo.ru/ff0d40c4
cHUCcTeMaTH3aIvs 3HaHU I
20 Kontponbnas pabora Nel mo teme bubnuoreka [JOK
«BemiecTBa 1 XUMHUYECKHUE PEAKIIHI 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
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Bozayx — cmecsk razos. Cocrtas

21 Bo3nyxa. Kucnopon — anemeHT u brbnmorexa HOK
AV PO 14.11.2023 |  https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
OU3NYECKUE U XUMUYECKUE
” CBOMCTBA KUCJIOpO/ia (peaKiuu bubnmoreka [JOK
okucieHus, ropeaue). [loustue 06 14.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHAX
Crioco0bI mostydeHust KUCIopo/a B
23 1ab0paTopuu U MPOMBIIUICHHOCTH bubmmorexa [JOK
paTop P ' 21.11.2023 | https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TernoBoit ekt xumudeckoit
24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHUH, IK30- 21.11.2023 | https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYICCKUX PEAKITUIX
TorumBo (HedTh, yroiab U METaH).
25 3arpsi3sHEeHHE BO3yXa, CIIOCOOBI €0 bubmorexa LOK
P yxa, 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHUS
[TpakTnueckas pabora Ne 3 o Teme
26 «ITomyuenue u cobupanue brbmmorexa [TOK
y P . 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yUEHUE eT0 CBONCTBY
7 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BelecTBO. Haxoxxnenue B nmpupoje 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
duznvecKkrue U XUMUYECKHE
28 cBoiicTBa Bonopoaa. [Ipumenenune bubmmorexa [TOK
AopoRa. 1p 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
bu6mmoreka [IOK
29 [ToHsITHE O KHUCIIOTaX U COJISIX
12.12.2023 | https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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CniocoOslI nosty4eHus BOAOpoa B

bubmuoreka [JOK

30
nabopaTopun 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
31 «ITonmyuyenue u cobupanue BoAOpoaa bubmmorexa [JOK
Y . P FOPOAd, 19.12.2023 | https://m.edsoo.ru/ff0d4f42
W3YYCHHE €T0 CBOMCTBY
1 MossipHblit 00bEM ra30B. 3aKOH bubnuoreka [IOK
ABorazpo 19.12.2023 | https://m.edsoo.ru/ff0d542¢
Brruncienusa o0néMa, KOJIMYECTBa
33 BEIL[ECTBA ra3a M0 €ro U3BECTHOM bubmorexa HOK
. N Y 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKIIMU Ha OCHOBE bubmmorexa [IOK
P "p B . 26.12.2023 | https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUH ra30B
35 DU3NYECKUE U XUMUUECKHUE bubmuoreka [JOK
CBOWCTBA BOJIbI 09.01.2024 | https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [Tonsitue 06 bubnuorexa [JOK
HHIAKATOPAX 09.01.2024 | https://m.edsoo.ru/ff0d59¢2
Boga xak pactBopuTens.
37 HacepImennasie 1 HEHACHITIICHHBIS bubmuoreka [JOK
pacTtBOpbl. MaccoBas 70Jis BELIECTBa 16.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTuueckas padora Ne 5 o teme
18 «IIpurotoBiieHre pacTBOPOB C bubmmoreka [JOK
onpeaeaEéHHON MacCOBOM 10en 16.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacCTBOPEHHOTO BEILIECTBA»
39 Konrponsnas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopon. Bona» 23.01.2024 | https://m.edsoo.ru/ff0d6342
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Oxkcuppl: cocTaB, KiaccupuKanus,

bubmuoreka [JOK

40
HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX H bubmorexa LIOK
’ 30.01.2024 | https://m.edsoo.ru/ff0d664e
aM(OTepHBIX OKCUIOB
4 OcHoBaHus: cOCTaB, Kinaccudukarus, bu6mmoreka [JOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tomyuyenue u XMUMHYECKUE CBOMCTBA bubnunorexa [JOK
OCHOBaHMHI1 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukamus, bu6mmoreka [JOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XUMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT 13.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnocoi(ibllj OJIT q)eHI/m XI/IMI/I‘IZEKI/IC bubmorexa HOK
o Y ’ 13.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTnueckas padorta Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 33724 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COCTMHEHMI
I'enernueckas cBsI3b MEKIY
48 KJIacCaMU HEOPraHNYECKHUX bubmorera [IOK
. p 20.02.2024 | https://m.edsoo.ru/00ad9a50
COeIMHCHUI
49 O06o01IeHre 1 cucTeMaTru3aIus bubmuoreka [JOK
3HAHUN 27.02.2024 | https://m.edsoo.ru/00ad9cb2
KonTponbhas pabora Ne3 no teme
50 "OCHOBHBIE KJIaCChl HCOPTAaHUUECKHUX bubmorexa HOK
P 27.02.2024 | https://m.edsoo.ru/00ad9ela

coequHeHun"
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[TepBbie MOMBITKH KITacCUPUKATII

51 XUMUYECKHX A1eMeHTOB. [IoHATHE O bubmorexa LHOK
) 05.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
5 [lepuoauueckas cucrema bubnuorexa [IOK
XUMHYECKHX 351eMeHToB [[. 1. 05.03.2024 | https://m.edsoo.ru/00adas52¢c
Menneneena
53 [Tepuomsl, rpymnmsl, Mo TITTBI bubmotera [JOK
DHOABL TPYTHIRE, NOMPY 12.03.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oromnsl 12.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
. bubmmoreka [JOK
55 aToOMOB 3JIeMeHTOB [lepnoanueckoit
19.03.2024 | https://m.edsoo.ru/00adabbe
cuctemnl J1. 1. MenaeneeBa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKECHHUIO B bubmuoreka [JOK
[Tepuonnueckoii cucreme /1. Y. 19.03.2024 | https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKU U NPAKTUKU. 1. bubnuoreka [IOK
N. MenaeneeB — y4€HbIi, I€IArOr U 26.03.2024 | https://m.edsoo.ru/00ada96e
rpakJIaHUH
53 DJIIEKTPOOTPULIATETLHOCTh ATOMOB bubnnorexa [JOK
XUMHYECKHUX JIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumudeckas CBs3b bubmorexa HOK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBasienTHast mossipHasi XUMUYECKast bubnmnoreka [JOK
CBSI3b 09.04.2024 | https://m.edsoo.ru/00adaab8
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61 KoBanientnast nenomnsipHast | 0 0 bubmmoreka [JOK
XUMHYECKasl CBA3b 16.04.2024 | https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
2 1
6 CTeneH, okucieHs 0 0 16.04.2024 | https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 0 0 bu6mmoreka [JOK
peakuuu 23.04.2024 | https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 (0] 1 0 0
(HCITITEIIL T BOCCTAROBHTEH 23.04.2024 | https//m.edsoo.ru/00adb076
Konrponsnas padora Ne4 o reme
65 «Ctpoenne aToma. XUMHYECKast 1 1 0 bubmorexa HOK
P ' 30.04.2024 | https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O6001eHNEe 1 1 0 0 bubnnorexa [JOK
cucTeMaTu3alus 3HaHui 30.04.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O60011eH1e 1 | 0 0 bubmmorexa [IOK
CUCTEMAaTH3alys 3HaHU! 14.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypok. O600IIeHNHE 1 | 0 0 bubnnorexa [JOK
CHCTEeMaTH3alIus 3HAHU N 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 6
ITPOI'PAMME
9 KJIACC
Konn4yectBo 4yacos DJICKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero H3YYeHH S o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 [Tepuoanueckuii 3aK0OH. 1 0 0 bu6mmoreka [JOK
[Tepuoanueckas cucrema 06.09.2023 | https://m.edsoo.ru/00adb59e
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XHMHUYECKUX djieMeHToB /I, U.
Menpeneena

3aKOHOMEPHOCTU B U3MEHEHUU
CBOWMCTB XUMUYECKHUX JIIEMEHTOB

bu6nmoreka [JOK

.. 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudukanus u HOMEHKIATypa bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB 13.09.2023 | https://m.edsoo.ru/00adb7¢2
Bupl XUMUYECKOM CBSI3U U TUIIBI bubnuorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KonrponsHas padora Nel mo reme
«IloBTOpenue u yriayOnaeHue
3HaHUU OCHOBHBIX Pa3/IeNioB Kypca 20.09.2023
8 Kmacca»
Knaccudukanus XuMruaecKux
€aKIUM 10 pa3InIHBEIM bubmorexa LIOK
peardtt P 20.09.2023 | https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[ToHsATHE O CKOPOCTH XMMHUYECKOM
eakuyu. [IoHATHE O TOMOT€HHEIX bubmmorera [TOK
PEAIIUH. 27.09.2023 | https://m.edsoo.ru/00adbe9a
U TETEPOTreHHBIX PEAKIUAX
[lonsTHE O XUMHYECKOM
paBHOBecHH. DAaKTOPHI, BIUSIONTHE
Ha CKOPOCTh XMMUYECKOHN peaKIu bubmorera [TOK
P peaxt 27.09.2023 | https://m.edsoo.ru/00adc28c
U MOJIOKECHHUE XMMHUYECKOTO
paBHOBECHS
OxkuciuTenpHo- bubnuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU 04.10.2023 | https://m.edsoo.ru/00adcade
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Teopust 2nEKTPONUTHYECKON

10 ncconuanuu. CUiIbHBIE U Ci1a0bIe bubmaorexa [IOK
A HHatiH. 04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnrle ypaBHEHUS peakIui Bubmiorexa LOK
yp peart 11.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHU B CBETE MPEACTABICHUI bubnnorexa [JOK
00 PIIEKTPOTUTUIECCKON 11.10.2023 | https://m.edsoo.ru/00add5d8
UCCOLAINU
XUMHUYECKHUE CBOMCTBA COJIEN B
13 CBeTe IpeACcTaBICHUI 00 bubmmorexa LIOK
beA . 18.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOLIAIITU
14 ITousgaTue o ruaponn3e coiaen bubmorexa [IOK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O060011IeHHE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HAHUH 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTuueckas pabora No 1.
16 «Pemenue >xcrepuMeHTaIbHBIX Br6moreka LOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3agauy
Kontponbnas padota No2 o teme
17 «INEeKTPOIUTHYECKAS bubnuorexa [JOK
agucconuanusg. XuMHU4ecKue 08.11.2023 | https://m.edsoo.ru/00addecO
peaKkIK B paCTBOPAX»
OO01as xapakTepucTUKa
18 ranl(l)lreHOBp XI/IMI:/I‘IGCKI/IG CBOMCTBA bubmorexa [IOK
’ 08.11.2023 | https://m.edsoo.ru/00addfe?

Ha IpUMepe Xjopa
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Xnoposoaopoa. CossiHast KUCIIOTA,

19 XUMUYECKHE CBOKCTBA, ITOIyYEHUE bubmorexa LHOK
’ y ’ 15.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTudeckas pabora Ne 2 o Teme
20 «ITonmyueHne COITHON KUCIOTHI bubmorexa HOK
' . . ’ 15.11.2023 | https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUUYECKUX PEAKIUH, ECIIU OJUH bubmorexa HOK
PeAlt, A 22.11.2023 | https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE
” OO11as XxapakTeprCTUKa SJIEMEHTOB bubmuorexa [JOK
VIA-rpynimst 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTtponHsle Mo (UKAIH
” cepnl. Haxoxienue cepsl 1 €€ bubnuorexa [JOK
COEMHEHHI B IPUPOJIE. 29.11.2023 | https://m.edsoo.ru/00ade64a
XUMHUYECKHE CBOMCTBA CEpPbI
CepoBoa0po, CTPOEHHE,
24 Q)Mlz)nqecxge u xnfmqecxne bubmmorexa [JOK
N 29.11.2023 | https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepbl. CepHas KMCIIO0TA,
25 ¢du3nuecKkne 1 XUMHYECKHE bubmmorexa [TOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XUMHUYECKUE PEaKIINH, JeKaIHe B
OCHOBE MPOMBIIIIEHHOTO criocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsi3HEHUE 06.12.2023 | https://m.edsoo.ru/00adec8a

OKpY>Karolleu cpebl
COCIMHEHUSIMU CEPBI
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Brruncnenue MmaccoBou I0JIU

bubmuoreka [JOK

27
BBIXOJa MPOJIYKTa pEaKIK1 13.12.2023 | https://m.edsoo.ru/00adec8a
OO01mast xapakTeprCcTUKA SJICMEHTOB
VA-rpynnsl. A30T,

28 acIpoCTpaHEHUE B MIPUPOJIE bubmmorexa [IOK
pactpoctp PHPOZE, 13.12.2023 | https://m.edsoo.ru/00adeea6
(U3UYECKHEe U XUMUYECKUE
CBOMICTBA
AMMHaK, ero pu3nvecKue u

29 XUMHUYECKHE CBOMCTBA, MOJyYEHUE bubmmorexa [JOK

> HOTY 20.12.2023 | https://m.edsoo.ru/00adf004
Y TIPUMEHEHUE
ITpakTuyeckas padora Ne 3 o Teme
30 «ITonyuenne ammuaka, u3ydyeHue bubmmorexa [TOK
Y . > Y 20.12.2023 | https://m.edsoo.ru/00adf180
€ro CBOMCTB)»

31 A3oTHas KucioTa, e€ puznueckue bubnuorexa [JOK
Y XMMHYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonbs3oBanne HUTPATOB U COJIECH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 o0peHunii. XuMHU4eCcKoe bubmorexa [IOK
yAODD ' . 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPY KarolIei cpebl
COETMHEHHSIMH a30Ta
dochop. Oxeun pochopa (V) u

13 dbocdopnas kucnora, puznyeckue bubnmoreka [JOK
1 XUMHYECKHE CBOMCTBA, 10.01.2024 | https://m.edsoo.ru/00adf68a
MOJTy4yeHue
Hcnonb3oBanue GocdaToB B

34 KauyecTBE MUHEPAIbHBIX bubnuorexa [IOK
yaoOpeHut. 3arpsi3HeHNe 10.01.2024 | https://m.edsoo.ru/00adfc20

MIPUPOHOM cpenbl pochaTamu
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VYraepon, pacipocTpaHEHUE B

35 npupoje, Gu3nIecKue u bubmorexa LHOK
pHpoxe, . 17.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxcuppl yriaepona, ux Gu3ndeckue
U XUMHUYECKHE CBOMCTBA.
36 DKOJIOTHYECKHUE IIPOOIEMBI buGnnorexa [IOK
p ’ 17.01.2024 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(IV)
37 VroabHast KUCIIOTa U €€ COJIu bubnnorexa [IOK
24.01.2024 | https://m.edsoo.ru/00ae006¢c
ITpakTuyeckas padora Ne 4 o Teme
18 "[losry4yeHne yriekucioro rasa. bubnuoreka [IOK
KauectBennas peaxuus Ha 24.01.2024 | https://m.edsoo.ru/00ac027¢
KapOoHaT-1oH"
[TepBoHavanbHBIC TOHATHS 00
39 OpraHNYeCcKHUX BeIlecTBax KakK O bubmmorexa LOK
P Hl 31.01.2024 | https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX yIiIepoaa
40 Kpemunii u ero coefuHEHUS bubmmorera [TOK
p A 31.01.2024 | https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5.
41 Pemenue skcriepuMeHTaIbHbBIX bubnuorexa [IOK
3a;ad 1o reMe «Baxueimme 07.02.2024 | https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI M UX COEIUHEHUI»
Konrponsnas padora Ne3 no reme
42 «BaxHelIne HeMeTalJIbl U UX Bubmorexa OK
07.02.2024 | https://m.edsoo.ru/00aec0el8
COEIMHEHUSY
43 OO1as xapakTepucTUKa bubnnorexa [HOK
XUMHUYECKHUX DIIEMEHTOB — 14.02.2024 | https://m.edsoo.ru/00ael03e
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MeTaJUIOB. MeTtaiuinueckas CBsi3b U
MeTaJlJInuecKasi KpucTayuinyecKkas
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB

XUMHUYECKHE CBOUCTBA METAJLIOB.

bubmuoreka [JOK

44 6 7
HeKTpOXHI\quGCKHH A 14.02.2024 | https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJIOB
OOu1re cnocoObl MOTyYeHUS
MmertaioB. CriaBel. Beluncienus
45 10 YPaBHEHUSIM XUMHYECKUX Bubmzorexa LIOK
M . 21.02.2024 | https://m.edsoo.ru/00ael156
peaKIuii, €Clii OJIMH U3 PEareHTOB
COJICPKHUT TPUMECH
46 ITonsgaTue o KOppo3UU METAIIIOB Bubmioreka IJOK
PP 21.02.2024 | https://m.edsoo.ru/00ae1278
bu6mmoreka [{OK
47
[Henorbre meTabt 28.02.2024 | https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ TUIIPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus 28.02.2024 | https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENIBHBIC METAIIITBI — bubmuoreka [JOK
KaJbIIUA U MarHui 06.03.2024 | https://m.edsoo.ru/00aecl5e8
50 Baxueiinme coeIMHEHNUA KaJIbIN Bubmrorexa HOK
g . 06.03.2024 | https://m.edsoo.ru/00ael5e8
51 O000111eHIE U CUCTEMATH3ALS
3HAHUN 13.03.2024
5) JKEcTKOCTH BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
YCTpPaHECHUS 13.03.2024 | https://m.edsoo.ru/00ac1886
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[IpakTuueckas pabora Ne 6 o Teme

53 "YKEcTKOCTh BOJBI I METOIEI €€ bubmmorexa LHOK
" 20.03.2024 | https://m.edsoo.ru/00aclae8
YCTpaHCHUS
. bubmuoreka [JOK
>4 Amomuinit 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOWCTBA OKCUAA U bubnuoreka [IOK
TUAPOKCHIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bub6mmoreka [{OK
36 Keseso 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THIAPOKCUIBI U COJIU bubnunoreka [JOK
xenesa (I1) u xxenesa (III) 10.04.2024 | https://m.edsoo.ru/00ae35¢6
53 O00011IeHIE U CUCTEMATU3AIUS
3HAaHUU 10.04.2024
[TpakTuueckas pabora Ne 7.
59 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3a7ad4 1o teMe «Baxkuelmnue 17.04.2024 | https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Berurcnenus mo ypaBHEHUSM
XUMUYECKUX PEAKIUN, €CITH OJIUH
60 W3 PEareHTOB JIaH B U30BITKE WIH bu6mmoreka [IOK
COCPKUT MpuMecH. Brruncienus 17.04.2024 | https://m.edsoo.ru/00ael1750
MacCOBOM JOJIH BBIX0OJIa MPOIAYKTa
peakuuu
61 O06o001mmeHne 1 CHCTEMaTH3aIIHS
3HAHUI 24.04.2024
Konrponsnas padora Ne4 o reme
62 «BaxuHeime MeTalljibl U UX 24.04.2004

COCOAUHCHU



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 matepuansi B | bubmmoreka [JOK
IIOBCEIHEBHOH XU3HU UEJIOBEKA 15.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HEHUE 1 bubnnorexa [JOK
OKpY>Karolleu cpeibl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perennn 1 bubmuorexa [JOK
HKOJIOTHYECKUX MPOoOIeM 22.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBubIil ypok. O60011eHIE 1 | bubmmoreka [JOK
cucTeMaTu3alus 3HaHu| 22.05.2024 | https://m.edsoo.ru/00ac0d0a
67 PesepBHelii ypok. O6001ICHNHE 1 1 bubnnoreka [JOK
cucTeMaTu3auus 3HaHUI 29.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O60011eHue u | bubnuorexa [JOK
CUCTEMATH3alNsI 3HAHUHN 29.05.2024 | https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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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-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kimacc/ 'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.,
AxnmonepHoe oomectBo «M3aarenberBo «IIpocBemenne»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe odmectBo «M3aarensctBo «IIpocBenienue»

tabunbl: [leprogudeckas cucteMa XuMHIECKUX demeHToB 1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTH, STEKTPOXUMHUUECKHUI Pl HATTPSIKEHUS

MCTAJIJIOB

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBEHb. -
Peammzanus-rpedoBannii-dI"OC-0cHOBHOT0-00111er0-00pa30BaHMSI. -

Mertoanyeckoe-mocooue-mis-yanrens. pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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