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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLIECTIIMU MPENOJaBAHUS YUYEOHOT0 MpeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENAX, OOIlIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZICpKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJarouuxcs, OMNpPEAeNseT BO3MOXKHOCTU TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHON
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3y4YeHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOM JEATEIbHOCTU OOYyYalolerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHUPOBO33PECHUS
o0Oy4aromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPbI JUYHOCTH, €€ 0011el U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4eOHOM JIEeSITENIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJarOITNXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI TI0O XMMHUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHYECKOM JIMCCOIMAIlMU BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX aroluid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTb OOy4YEeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCHOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmee YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSL B CUCTEME HayK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSTHHE
BemecTB. [loHsATHE O MeTOAAaxX MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIJIEMEHTOB.
3aKOH MOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAast Macca. MaccoBast 101 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHNUU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCIMHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHEeHUA. Kiaccudukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MMOCYJ0M, NMpaBUiIaMHu paboThl B JabopaTtopun U
npuéMaMu oOpalieHust ¢ JJabopaTOPHBIM 00OPYJOBaHUEM, U3YyUEHHE U ONKCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE NPHU3HAKOB IPOTEKAHUsS XMMHUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (QUIbTPOBAHUE,
BbIMIapUMBaHueE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOGHHE W  ONHMCAHWE  PE3yJIbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsl MAacChl, CO3/JaHHE MOJEJEH MOJIEKYJI
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenne kucimopoaa. CrnocoObl
NOJIy4eHHUs] KuciopoAa B JabopaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — aJIoTpoIHas MOU(pUKALINS KHUCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucmorel u comnu.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOABL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4deiioBeka. KpyroBopoT BOAbBI B IPUPOJE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyromme. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydeHue KUCIoT.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENIEIICHHE COAEpKaHUsl KUCIOpOoAa B BO3yXe, MOIYUYEHHE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHUS U
MpeKpallleHusi TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIOB U
OMHMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHUE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3aumMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpeM ©  KaiblueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),
UCCJIEIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,



uzyuyeHue B3aumopeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETajulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHenmme KiaacChl HEOPraHWYECKHX
COEIMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[TepBble MOMBITKM KiIacCU(UKALIMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNNax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METALIbI,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHbIE OKCUIBI
Y THUJIPOKCHU/IBI.

[Tepunonnueckuii 3akoH. [lepuonnueckast cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas ¥ JUIMHHONEpUOAHAs  (HOpMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M3oTonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckon cucremsl [[. M. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYyNIIaM U IEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xumnyeckasi cBs3b. KoBaneHTHass (HOJSpHAsT W HEMOJIIpHAs) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTENBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIeHNs U BOCCTaHOBIIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TMJIPOKCHJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAECHHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceazu

Peanuzanuss MeXIpeAMETHBIX CBS3€M NMPU HM3YyYEHWH XMMHM B § Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MHCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHbIX



NOHSTUH, TaK W TOHITHHU, SBJISIOMIUXCS CUCTEMHBIMHU JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OO1ue ecTecTBEeHHO--HAYUHbIE MOHATHS: HAYYHBIN (aKkT, TUIIOTE3a, TeOopus,
3aKOH, aHalnW3, CHUHTE3, Kilaccu(uKaus, TMEepUOJUIHOCTh, HAOIOICHNE,
OKCIIEPUMEHT, MOJISITUPOBAHKE, U3MEPEHHE, MOJICTIh, SBIICHUE.

®duszuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJIA, SJCKTPUUECKUN 3apsii, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEINECTBA, ra3, (PM3WYEeCKHe BEITUYUHBI, €IHHUIIbI
U3MEpEHHUS, KOCMOC, TIJTaHEThI, 3BE3/1bI, COHIIE.

buomnorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOIBI,
M0JIE3HbIE UCKOIIAeMbI€, TOTITUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU IIECHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAlUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelIeHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHaBJIIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHATh Pa3INYHbIE METOJbl W 3alpOoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJlyYEHHUS! HOBBIX 3HAHHU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKUX TMOHATHUI: aTOM, MOJEKYIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS pEeaKiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUA H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e ICII0JIb30BAaTh XUMUUYECKYIO CUMBOJIUKY JUIsI COCTaBJICHUSI (hOPMYJI BEIIECTB
Y YPABHEHUM XMUMHUYECKUX PEAKIIML;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXpPAaHEHHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHAa ABOTrajpo;

e ONMCHIBATh M XapakTepuszoBaTh TaOmuuHyto ¢dopmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siapa, o0llee YUCIO PIEKTPOHOB
U pacrpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

e KJTAaCCU(UIIUPOBATh XUMHUYECKHAE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

e XapaKTEePU30BaTh (OIMHUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

¢ BBIYMCJISITh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »djeMeHTa Mo (opMmyJie COeIUHEHHUS,
MacCoOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

o MPUMEHSTh OCHOBHBIE OTIEpAlliX MBICITUTEIBHON ACATEIHPHOCTA — aHAU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HaOIIOJICHHE, W3MEpPEHUEe, MOJCIUPOBAHKUE, SKCIEPUMEHT
(peaJibHBINA U MBICIICHHBIN);

e CJICJIOBAThH MPaBHUJIaM TOJIb30BAHUS XUMHUYECKOM MOCYI0M U TaOOpaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHIO W COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI IO PAaCIO3HABAHUIO PACTBOPOB
nieioued U KUCJIOT € MOMOIIBI0O UHAUKATOPOB (JIakMycC, (eHondTanenH,
METWJIOPaHX U IPYTHE).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
BemecTtBa 1 xuMmueckue bubnnoreka IIOK
1.2 15 1
peaxkuuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bu6mmoreka [IOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nuoreka [IOK
2.2 8 1
U CONSIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 butbmmoreka [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paznen 3. llepuoaguueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMeHToB /. U. MengeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHHU
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https://m.edsoo.ru/7f41837c

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnuoteka LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmotexa [JOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bu6mmoteka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

ITOYPOYHOE IIVTAHUPOBAHUME

KounvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [Ipeamer xumun. Ponb XUMUU B KU3HU 1 bu6mmoreka [IOK
vejoBeKa. Tena 1 BelecTna. 05.09.2023 | https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTo1aX MO3HAHHUS B 1 bu6mmoreka [IOK
XHUMHHU. 08.09.2023 = https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 1 bubnmnoreka [JOK
oOpartieHus ¢ 1a00paTOpHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM).
4 YucTteie BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 15.09.2023  https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 <<§;KT;111C;:i;ZC§I;iHa npumepe 1 1 bubmmorexa [OK
8 . prvep 19.09.2023 @ https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOM COJIM)».
bu6mmorexa [IOK
6 ATOMEI M MOTICKYJIbI. . 22.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX YJIEMEHTOB. 26.09.2023  https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOXKHBIC BEIIECTBA 1 bubmotexa [IOK
P B h 29.09.2023  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa [JOK
YPHOE ' 03.10.2023  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK

10 Xumrieckas popuysia. BanenrHocts 06.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHUX JIEMEHTOB.
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHOCUTENBHAS MOJIEKYJISIpHAsE Macca. 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYECKOr0 bubmuorexa [JOK
3JIEMEHTAa B COeIUHEHUH. 13.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bu6mmorexa [IOK
MonsipHas macca. 17.10.2023  https://m.edsoo.ru/ff0d5230
14 ®dU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHUYecKasi peaKius. 20.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCcioBUs IPOTEKAHUSA bubnnoreka [JOK
XUMUYECKHUX PEaKLIUi. 24.10.2023  https://m.edsoo.ru/ff0d3al6
3aK0oH COXpaHEHUsI MacChl BEIIECTB.
16 Xumuueckue ypaBHeHUs. PacueTsl 1o bubmorexa HOK
P ' 27.10.2023  https://m.edsoo.ru/ff0d3b88
XUMHUYECKHM YPABHEHHSIM.
BrerunciaeHus KOJU4eCcTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa [JOK
HeeTsa o yp 07.11.2023 https://m.eds00.ru/ff0d5708
peaKIui.
bubmuorexa [JOK
18 Pemterne safa. 10.11.2023  https://m.edsoo.ru/00ad9ch2
Knaccudukamnus XuMHYIECKUX peaKIuit
19 (coe I/IH(I;HI/ISIH A3JI0KEHUS e bubmmorexa [TOK
8 P ’ 14.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa).
M. B. JIoMOHOCOB — y4€HBIN-
20 sHIMKIOoNeauCT. O600IIeHNe U bubmmorexa [OK
B AneT: Hvl 17.11.2023  https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIlisl 3HAHHH.
21 Kontponbnas padora Nel o teme bubmuorexa [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d37fa
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«BelecTBa 1 XUMUYECKUE PEAKIIUI 21.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CoctaB
22 Bo3nyxa. Kucinopon — snemeHT u bubmmorexa [JOK
AR pot 24.11.2023  hitps://m.edsoo.ru/ff0d44se
npoctoe BeuiecTBo. O30H.
Du3nyecKre 1 XMMUYECKUE CBOMCTBA
23 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa LHOK
e B ’ 28.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcugax.
CrocoObI MoTy4YeHust KUCJIOPO/ia B
24 nabopato I/II/IZI 1| OMBIH_U'IerHOIE:TI/I bubmorexa LHOK
patop P ' 01.12.2023  https://m.edsoo.ru/ff0d497a
[IpumeneHue KUCIOpoIa.
TennoBoii 3¢ ekt XuMuIecKoi
o5 peaKkIuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXMMHYECKOM YPaBHEHUU, DK30- U 05.12.2023  https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUAX.
To o (HedTh, yTO €TaH).
26 3arH J;Zzeéieq;l; yianifol\cdogffiro bubmmorexa [JOK
P Ay, 08.12.2023  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS.
[Tpaktuyeckas padora Ne 3 o Teme
27 «ITomydenue u coOupaHue Kuciaopoaa bubmmorexa [TOK
Y 1P PO, 12.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY.
28 Bonopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupo/ie. 15.12.2023  https://m.edsoo.ru/ff0d4dd0
29 ®du3nvecKue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bogopoaa. [IpuMenenue Boioposa. 19.12.2023  https://m.edsoo.ru/ff0d4dd0
30 [ToHsTHE O KUCIOTAX U COJIAX bubmorexa HOK
' 22.12.2023  https://m.edsoo.ru/ff0d50d2
31 Crioco0bI moTy4eHus BOAOPO/ia B bubnnoreka [HOK
J1a00paToOpUH. 26.12.2023  https://m.edsoo.ru/ff0d4dd0
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[IpakTuueckas padora Ne 4 o reme

bubmuorexa [JOK

32 «Honyyenue u CO?HpaHHe BOAOpOAs, 29.12.2023  https://m.edsoo.ru/ff0d4f42
H3Y4YEHHUE €ro CBOKCTBY.

33 MomnsipHblii 00bEM Ta30B. 3aKOH bubnuoreka [IOK
ABorafpo. 09.01.2024  https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KOJIMYECTBA

34 BEIIECTBA ra3a I10 €ro U3BECTHOM bubmorexa LIOK

B MY 12.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIA O0BEMY.
Brruncienus o0bEMOB ra3os 110

35 ABHEHHIO pPeaKIMi Ha OCHOBE 3aKOHA bubmorexa HOK
ypas PeAiHi 16.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ia30B.

36 DduU3NYeCcKue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIBIL. 19.01.2024  https://m.edsoo.ru/ff0d587a

37 CoctaB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHIUKATOpax. 23.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacklleHHBIE

38 n HIG[:HaCLI peHHblls aCTBOPEHI B bubmorexa LOK

B pacTBopEL. 26.01.2024  https://m.eds00.ru/ff0d5b40
MaccoBast 1011 BellecTBa B pacTBOpE.
[IpakTuueckas pabora Ne 5 o teme

39 «lIpurorosieHue pacTBOPOB C bubnnoreka [JOK
onpeeNEHHON MacCOBOM J10JIei 23.01.2024  https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY.

40 KonTponbnas padorta Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Bogay. 26.01.2024 | https://m.edsoo.ru/ff0d6342

41 OKcuIbl: COCTaB, KJIacCuUKaIs, bubnmoreka [JOK
HOMEHKJIATypa. 30.01.2024  https://m.edsoo.ru/ff0d664e

42 [TonyueHne u XMMUYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 02.02.2024  https://m.edsoo.ru/ff0d664e
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OKCHJOB.

43 OcHoOBaHHUS: COCTaB, KJIacCU(PUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa. 06.02.2024  https://m.edsoo.ru/ff0d67ca
44 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUH. 09.02.2024  https://m.edsoo.ru/ff0d67ca
45 Kucnotsl: cocras, kinaccudukarus, bubmuoreka [JOK
HOMEHKJIATYypa. 13.02.2024  https://m.edsoo.ru/ffOdfee2
46 [lomyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT. 16.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa,
47 CHOCOéIf HIE)J'I ‘{)eHI/I}I XI/IMI/II{Z(I:KI/Ie bubmorexa LHOK
. y ’ 20.02.2024  https://m.edso00.ru/00ad9474
CBOIiCTBA.
[IpakTuueckas pabora Ne 6. Pemenue
48 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuoteka [JOK
«OCHOBHBIE KJIACChl HEOPraHMYECKHUX 27.02.2024  https://m.edsoo.ru/00ad9b7c
COEMHEHUIN.
49 I'enernyeckas cBsI3bp MEXKY KJIacCaMu bubnuotexa [JOK
HEOPTraHUYECKUX COCTMHECHUI 01.03.2024  https://m.edsoo.ru/00ad9a50
50 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHW. 05.03.2024  https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 o reme
51 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa [OK
on P 07.03.2024  https://m.edsoo.ru/00ad9ela
COeTMHEeHUI".
[TepBBIe TOMBITKY KIIACCH(PUKAITAN
52 XUMUYECKHX AeMeHTOB. [loHaTHe 0 bubmorexa LHOK
' 12.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX dJIEMEHTOB.
53 [lepuoauueckuii 3aKOH U bubmuorexa [JOK
[lepnonnueckas cucremMa XMMHUYECKUX 15.03.2024  https://m.edsoo.ru/00ada52c
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snemenToB /I. 1. Menpeneena.

54 [Tepuopl, TPyMITBI, TOATPYIIIEL. bubmorexa HOK
19.03.2024  https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
snaep. N3oTomsl. 22.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YCK
56 aToMOB 3J1eMeHTOB [leproanueckoit bubmorexa LHOK
05.04.2024  https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHaeneeBa.
XapakTeprucTUKa XUMHIECKOTO
57 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepunoanueckoii cucreme /. U. 09.04.2024  https://m.edsoo.ru/00ada824
Menpeneena.
3nauenue [lepuonnyeckoro 3aKkoHa
58 JUISL pa3BUTHS HAayKu U nipaktuku. 1. W. bubnuoreka [IOK
MeHneneeB — y4€HBIN, IEATOT U 12.04.2024  https://m.edsoo.ru/00ada96e
TpaKIAHHH.
59 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnorexa [JOK
XUMHYECKHUX JIEMEHTOB. 16.04.2024  https://m.edsoo.ru/00adaab8
60 NonHas xumuueckas CBs3b. bubmorexa HOK
16.04.2024  https://m.edsoo.ru/00adac34
61 KoBanieHTHast mossipHast XUMHYECKast bubnmnoreka [JOK
CBSI3b. 19.04.2024  https://m.edsoo.ru/00adaab8
62 KoBanenTHast HenossipHasi XUMHUYECKast bubnuoreka [IOK
CBSI3b. 23.04.2024  https://m.edsoo.ru/00adaab9
63 CreneHb OKUCIEHHUS. . ... bubmmorexa [OK
26.04.2024  https://m.edsoo.ru/00adae28
64 OKHMCIHUTENBHO-BOCCTAHOBUTEIBHBIE bubnmoreka [JOK
peakuu. 30.04.2024 | https://m.edsoo.ru/00adb076
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65

OKHUCITUTENN U BOCCTAHOBUTEIU

bubmuorexa [JOK

03.05.2024  https://m.edsoo.ru/00adb076
KonTtponsnast padora Ne4 o reme
66 «Ctpoenue aroma. XuMu4eckas 1 bubmmorexa LIOK
. 07.05.2024  https://m.edsoo.ru/00adb486
67 Pesepsriii ypok.(pemerne 3ana). 1 14.05.2024 E;Ifg;;?:;szgg/%%db%c
68 Pe3zepBHBIl ypoK. AIMUHUCTpaTUBHASA 1 bubnuorexa [JOK
KOHTpOJIbHast paboTa\BIIP . 17.05.2024  https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi, 8 kiacce/ ['abpuensa O.C., Octpoymo U.I'., Cnaakos C.A., AknuonepHoe 001mecTBo «3marenscTBo

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-khimii/

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH UHTEPHET
https://uchi.ru/

bu6munoreka IJOK


















