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INOACHUTEJIBHAS 3AIIMCKA.

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha ocHOBe denaepaibHOM paboyell TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsDH»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIUXCA CPEACTBAMHU y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIBHOE MIPEAMETHOE COJZIepKaHue,
IpeayCMaTpUBaET paCIpEeAesiCHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM IMpPOrpaMMbl IO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBbIC U
Ka4EeCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluMxcs, OMNpPEAeNSeT BO3MOXKHOCTU TMpeaMera s
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa30oBaTElIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1EJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENIHOM JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHUsl.

3HaHUWE XUMHHM CIYKUT OCHOBOM it (OPMUPOBAHHUS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHAIBHON I'PAaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTEeCTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUUECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
colepXaHusl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTUPOBAHHBIM OTpa’keHHeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUU
OPraHuYeCKON XUMUH.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIIUITY
IIOCJICIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TmpencTaBieHUd 00 AIEKTPOTUTHYECKOW TMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OJMIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YpPOBHSI K JPYyrOMY, BBINOJHSAS (QYHKIMM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUYECKON COCTABIIAIOLICH HAyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHM NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipy wu3ydyeHUM XUMHHM TMPOUCXOAUT (QopMHUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 0000IIEHU MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUM K HAy4YHBIM METOJaM I[I03HAHUS IIPU M3YyYEHUU BEUIECTB MU
XMMHUYECKUX peaklui, B (GOPMUPOBAHUU U PA3BUTUH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B YYEOHO-IIO3HABATENbHON U y4eOHO-HUCCIIEN0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUE NMPUOOPENN TAKUE LIETHU, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHUIO PEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHOM IO3HABATENbHOM JESATENIbHOCTH, HAayYHbBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMUCS
OMbITa PAa3HOOOPA3HON NEATETBLHOCTH, MO3HAHHUS U CAMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmENd (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATh SIBICHUS
OKpY’KaIoIlIer0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHOM JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOIIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

—pa3BUTHE MOTUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIHMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo¢uiisi U HANPABIEHHOCTH JalbHEHIIETo
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUs XHMHUU Ha YpPOBHE
OCHOBHOI0 0011ero oopasoBaHusi, cocTaBisieT B 8 kiacce — 34 yaca ( 1 gac B
HEJIEJTI0 )—AoMalliHee oOydeHue.



COJEP XAHUE OBYYEHMUAI.

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XUMUU B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEMIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckasi ¢opmyna. BajgeHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCUTENbHAS MOJICKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MomnspHas Macca. B3auMocBsI3b KOJMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHECHUH.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakiusa U e¢ MPU3HAKH.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XUMHUYecKkue ypaBHeHUs. Kiaccuduxanus
XUMHUYECKUX pEaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIlIeHHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOM, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaToOpHbBIM 00OPYAOBAHUEM, U3YYEHHE U OMUCAHUE
bu3nYecKuX CBOWCTB 0O0pa3l0OB HEOPTraHMYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHON MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHUH, HAaOI0IeHIE U
OMKMCAaHWE MPU3HAKOB TMPOTEKAHUS XMMHUYECKHX peakiuil (pasziiokKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom coiii meau (11),
U3y4eHHE CIMOCOOOB pa3esieHHss CMECei: C TOMOIBI0 MarHuTa, GUIbTPOBAHHE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OUYNCTKH TOBApESHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAaCChl, CO3JaHHE MOJIEJeH MOJICKYJI
(I1IapOCTEePKHEBBIX ).

BaskHelinmue npeacTaBUTEM HEOPraHNYECKUX BelleCTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — sneMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoiae, (U3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcunapl. [Ipumenenme xucimopoma. CmocoObI



MOJIYYeHHUs] KUcIopoAa B JabOpaTopud W MPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoje. O30H — auioTporiHas MoAuUKaIusa KUCIopoaa.

TernoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Monsipabiii 00BEM razoB. PacyéTsl MO XUMUYECKUM YPaBHCHUSIM.

dusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Posbe pacTBOpOB B mpupoie U B XKU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkainusa neopranuueckux coenuHeHuid. Oxcupapl. Kimaccudukaims
OKCHUJIOB:  cosieoOpa3yromiye  (OCHOBHBIC,  KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOIMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccupukauuss oOcCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn metamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[Tonmydyenue conen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIIPEECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YUYCHHE CBOWCTB KHCIOPOJa, HAOIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHus: TopeHust (MmoXkapa), O3HAKOMJICHHE C OOpa3laMH OKCHUIOB H
OMHUCaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJI0poJia (TOpeHue), B3auMojencTBUe Bojopoaa ¢ okcujaoMm menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPacCTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAIUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),



UCCJEIOBAaHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okxcuga menu (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOIO0 METa/la IPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknn 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. M. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble MOMBITKU KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHEe O
IpyNIax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBL.

Ilepuonnyeckuit 3akoH. Ileproguyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (HOpMBbI
[Iepronnueckoit cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasr
u rpynnbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnomnueckonn cucremnl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JEMEHTA M0 ero noyioxeHuro B [lepuoanueckoit cucreme . 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEpUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IPpAKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (moJisipHass M HENOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUSI. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIVIOB M HEMETAJUIOB, B3aWMOJCWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEICHUE OIIBITOB,
WUTKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakliy pasioKeHHs], COSTUHEHU).



Mescnpeomemmnbnie ceasu

Peanuzanus MEXIpeAMETHBIX CBSI3€M MpU M3yYEeHUHM XMMHHM B § Kiacce
OCYUIIECTBJISICTCS. 4epe3 MCMIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO11e ecTeCTBeHHO--HAay4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusuka: marepusi, aTroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3aps]i, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHETHI, 3BE311bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MUHEpaldbl, TOPHBIC MOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUS IPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOIIEro
o0Opa3oBaHus JOCTHUTalOTCS B XOJi€¢ OOyYeHHs XUMUU B €IMHCTBE Y4EeOHOH H
BOCIIUTATEIbHON JEATENBHOCTA B COOTBETCTBUH C TPAJULMOHHBIMUA POCCUHCKUMU
COLIMOKYJIbTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH, HPHUHATBIMU B
oOlLIeCTBE MpaBUJIaMU W HOPMaMHU [OBEJIEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALIMKI 00YUYaIOIIHUXCS.

JIMYHOCTHBIE ~ pe3ydbTaThl  OTPaKalOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOJICTBOBATBbCSl CHUCTEMOW ITO3WTHMBHBIX I[IEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHNE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpMoT4ecKOro BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
W HAay4YHOMY HAacJIeIUI0, MOHMMAHMS 3HAYEHUS XUMUYECKONM HAyKW B JKHU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIANIETh JTOCTOBEPHOUM WH(pOpMAIME O
NEPEeIOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2)rpamaaHCKOro BOCIMTAHUA:

NPEACTABICHUS. O COLMAIBHBIX HOpPMax M IpaBUaX MEXINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOH,  y4eOHO-MCCIEN0BAaTENbCKOW, TBOPYECKOM M JpPYyrux  BHUAAX
JESTEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIBbHOCTU IIpU



BBINIOJIHEHUU YYEOHBbIX, IO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX

HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO

W B3aUMOIIOMOIIM B TIpoliecce JTOW Yy4uyeOHOM eATeNbHOCTH, TOTOBHOCTH

OLICHUBATh CBOE TOBEJACHHWE M TOCTYNKH CBOUX TOBAPUIIEH C TO3UIUHU

HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;
3)IEeHHOCTH HAYYHOI' 0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pEaKIIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH U COCTaBIISIOIIUE
OCHOBY JIJII TTIOHUMAaHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSL TPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOIHON CPENOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSACHEHHUS HAOJIOIaeMbIX MPOIECCOB U SIBJICHUIA,
MO3HAaBaTENbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO M TO3HAHUIO, JI00O03HATENbHOCTh, T'OTOBHOCTh U
CIOCOOHOCT K  €aMOOOpa3OBaHMIO, MPOEKTHOM U  HUCCIEHOBATEIbCKOU
JeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4)(popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KWU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBbIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUSI TpaBUi 0€30IacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PeabHOMN KU3HU;

S)TpyaoBoro BOCHUTAHUS:

MHTEpEC K MPAKTHUYECKOMY U3yUYeHHUI0 TTpodeccuii 1 Tpyaa pa3auyHoro poja,
YBOXKEHHUE K TPYAy M pe3yibTaTaM TPYJOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW 10 XWUMHUHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUs 00pa30BaHusl ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCCUOHATBLHON ASSTENHHOCTA U Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCUOHAIBHON CPEJIC;

6)3K0J10r14eCKOro BOCIIUTAHMS

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIICHHE K NPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHUE LIEHHOCTU 3[I0POBOTO U
Oe3omacHOro o6Opasza JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



(¢u3nyecKkoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE LEHHOCTU COOJIOJCHUS
IpaBUJI OE30MIACHOTO MOBEEHUS MPU padOTE ¢ BEIIECTBAMM, a TAKXKE B CUTyalMsIX,
YTPOXKAOIIUX 310POBBI0 U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMbIe MPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSL ~ 3KOJIOTUYECKOW  KYyJIbTYypbl, OCO3HAaHHS TJ00aJIbHOIO  XapakTepa
HKOJIOTUYECKUX NpOoOJIEM M MyTeH MX pelIeHHs MOCPEACTBOM METOJ0B XHUMUH,
DKOJIOTHYECKOTO MBIIIJIECHUS, YMEHUS PYKOBOJICTBOBATHCS UM B IO3HABATEJIBHOM,
KOMMYHHUKATUBHOM M COLMAJIbLHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaIMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAYMMBIE IS
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
IPUHLIMKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, FIKCIIEPUMEHT U JAPYTOE.), KOTOpbIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEeAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (II03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIE), KOTOpbIE 0O€CIeunBarOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBIICHUIO y4eOHOMU
NEATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

ba3oBble Jornueckue aeiicTBUA:

YMEHUSI HCMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIIIEHUSI MPU OCBOEHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHYECKHX MOHATHH (BBLACNATh UX XapaKTEpHbIE
IpU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C JAPYTMMHU MOHSATUSMHU), UCHOJIB30BATh
MOHATHUS 1151 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U ABJICHHI, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMM XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBIMBATh IMPUYMHHO-CIEJACTBEHHbIE CBSI3M MEXAY OOBEKTaMHM H3y4YEeHUS,
CTPOUTDH JIOTUYECKUE PacCykAeHUs (MHIAYKTUBHbBIC, AEYKTUBHBIE, 110 aHAJIOTHUH),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecCe€ TNO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUHU MOJEIIbHBIE MPEICTaBICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTa), XUMHYecKas QopMmyja M ypaBHEHUE
XUMUYECKON pEeaKIUu — MPU PEHICHUH Y4eOHO-TI03HABATENbHBIX 33]1a4, C YUETOM
TUX MOJIENBHBIX MPEJCTABICHUN BBISBISITH U XapaKT€PU30BaTh CYLIECTBEHHbBIC
MPU3HAKU W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CIECICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSX.



Bba3oBnle uccienoBarejbcKye AeMCTBUSA:

YMEHHE HCIIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KA4e€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMbITa MO TUIAHUPOBAHUIO, OpPraHU3AlMU W MPOBEIACHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHUE HabioJaTh 3a XOJOM Ipoilecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MPOJIETTaHHOM padore.

Pabora ¢ nndopmanmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HUHTEPIPETUPOBATH HHGPOPMAIIUIO
pa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, OJIYyIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KpUTUUECKU OIICHUBATh NPOTHUBOPECUUBYIO U
HEJI0OCTOBEPHYIO HH(MOPMAIIHIO;

yMEHUE TPUMEHSATh Pa3IU4Hble METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(MOpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEJIBHBIX 33/1a4 ONPECIEHHOTO THUIA, MPUOOPETEHUE OIbITA B
0o0JlacTU  HCMOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO KCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEIILHO BHIOMPATh ONTUMATBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pelIaeMble 3a/Jaud  HECJIIOKHBIMU CXEMaMH, JuarpaMmaMu,
apyrumu popmamu rpaduKi U KX KOMOMHAILUSAMY;

YMEHUE UCIOJIb30BaTh W AaHAJU3UpPOBaTh B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIMIO O BIUSHUW MPOMBIIIUICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA WM TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOLHOU
Cpelbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YyMEHHMsI 3aJlaBaTh BOIPOCHI (B XOJ¢ Jauajora W (WIM) JIHUCKYCCHH) TIO
CyIIeCTBY  OOCyXmaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEAJIOAKEHHOMN 3a/1a4H;

YMEHUSI  MPEACTABIATh  TOJYYEHHbIE  pe3yJbTaThl  I[MO3HABATEIHHOM
JEATCIBHOCTM B YCTHBIX M TMHCHBMEHHBIX TEKCTax; JejaTh MPE3CHTAIUIO
PE3YJIBTATOB BBITIOJHEHUS XMUMHUYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

yMEHUsI y4eOHOro COTPYJAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEILHOM M MCCJIEAOBATEIbCKOM  JIESITEIBHOCTH  TPU  pElIeHUHU
BO3HMKAIOIIMX TpPOOJIeM Ha OCHOBE Y4y€Ta OOIIMX WHTEPECOB M COTrJIAaCOBAHUS
no3unuid (00CyXkaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIAHHAIIHS



COBMECTHBIX JCHCTBUM, OINpeAeIeHHe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh LENH NESTEIbHOCTH, IJIaHHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee F3(pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSITh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM IIPA  BBINOJHEHUM 33JaHAA C YYETOM
MOJTyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHWBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
HCIIOJIb30BATh U aHAIIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PE3yNbTaTOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepalibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHBbIE 3HAHUSA, YMEHUS U CIOCOOBI
neucTBul, crnenuduueckue A OpeAMETHONM o0nactu  «XUMHS», BUIBI
JNESITEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETAlNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAITUsIX.

K xonIy oOyueHus B 8 kiiacce npeIMeTHbIC pe3yIbTaThl HA 0a30BOM YpOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHATHH: aTOM, MOJIEKYIIA,
XAMHWYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpDHAs Macca,
MaccoBasi J10JIs1 XUMHUUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiacCU(pUKAIUS pPEaKIUi: peakiuu
COCOVMHEHUS, PEAKUMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUuu
oOMeHa, IK30- ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BOU A(h(EKT peakiinmu,
AIpO aTOMa, HJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOUTallb, pPaaUyC
aToOMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJISIpHAs KOBAJCHTHAsl CBS3b,
VOHHAs CBS3b, NOH, KATUOH, aHMOH, PacTBOp, MaccoBas J0Js BELIECTBA
(IpolLieHTHAs! KOHILIEHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHSATHU W
MPUMEHSITH ITU TOHSATHUS MPU OMUCAHUU BEIIESCTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJHUKY IS COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTH aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCIEHUSI  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



NPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIEHTHAas W MOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbica [lepmogmueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE TEPUOJANYECKONM 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT WX ToJjiokeHHs B [lepuoanueckoil cucrteme,
3aKOHOB COXPaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

ONMMCHIBATh M XapakTepu3oBaTh Tabmmunyio Gopmy [leproamaeckoit
CUCTEMbl XHMMHMYECKHUX OJJIEMEHTOB: pa3iauyaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mnodbounas noarpynna (b-rpymnmna)», mManeie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnune «llepuoauueckass cucteMa Xumudeckux ossemeHToB [, U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia sijapa, o0lee Yucio IEKTPOHOB
U pacnpeAesieHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1accu(UIMPOBAaTh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJEKYISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUECKUX TMPEBpaAllEHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChbl
BEIIIECTB, MACCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa 1o ¢opmylie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MPUMEHSITH OCHOBHBIE OIEPAlMA MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMaTH3allnio, KiacCcu(uKaImio,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3EH — JUIsI U3YyUYECHHUS] CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHUE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CJIEIOBaTh  MPABWIAM  TOJB30BAHUS  XHUMHUYECKOM  MOCYJIOM W
Ja00paTOpHBIM  O0OpYJOBAaHMEM, a TakXKe IMpaBWIaM OOpaIlCHHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU TI0 BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOIYYEHUI0O U COOMpaHUIO



ra3oo0pa3HbIX BEIIECTB (BOJOpOAa M KHUCJIOPOJAA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEAECTEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUJAHUPOBAaTh M MPOBOAUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
PAaCIIO3HABAHMUIO PACTBOPOB LIEIOYEH U KUCIOT C OMOIIBI0 HHAUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U JPYTHE).

K koHIy 00yueHus B 9 kjiacce npeIMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKUX TMOHSITHUH: XUMHUUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA4, WOH, KaTHOH, aHHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl peaKI[usi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJb, MOJISIpPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JTUCCOLMAINS, PEAKUUH HOHHOIO
oOMEHa, KaTaau3aTop, XHWMHYECKOE€ paBHOBecHe, OOpaTUMble H
HEOoOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJICHUE,
AITOTpONUs, aM(POTEPHOCTh, XUMHUYECKasl CBs3b (KOBAJIGHTHAsl, MOHHAaf,
MeTajuInyecKasi), KpHUCTAJUIMYECKas pemeETKa, KOpPpOo3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKluu, TMPEeAeNbHO AOMyCTUMAs
koHueHrtpanus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH ITU TTOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyJ
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBaJEHTHAs, MOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapakTep cpeabl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona JI. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBAaTh W XapaKTEpHU30BaTh
tabnmunyio Gopmy [leproamueckoil cUCTEMbl XUMHYECKHX DJIEMEHTOB:
paznuyaTh TOHATHSA «rjaBHas mnoarpynma (A-rpynma)y U «modouyHas
noarpynna (b-rpynma)», manbsie u OOJbIIME MEPUOJBI, COOTHOCHTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XaPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sAapa, oOOIee YHCIO JJIEKTPOHOB U



pacmpejesieHie HUX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOLIUE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCAMHEHUUN B
npenesiax MallbIX NMEePUOIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, MO TEIIOBOMY 3P (dEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEIUPUICCKUE XHUMHYCCKUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOJATBEpPX Aasi OINHUCAHUE
npUMEpPaMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKITHil;

COCTABJISITH  YPaBHEHUS JJEKTPOJUTUYECKON JHMCCOLMALUU  KHUCIIOT,
LIETI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEakluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
IIPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPAlIEHUNH B Pa3TUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYI0O MOJIEKYJISIPHYIO W MOJISIPHYIO  MacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO 3JeMeHTa 1o ¢opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cOONIOJaTh  MpaBUjia  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakKe TMpaBWa OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUI0O U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U YTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH,  TOATBEPXKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACcMO3HABATh OMBITHBIM MyTEM XJIOPHUA-, OPOMMU/I-,
uoaua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

NPUMEHSTHh OCHOBHBIE OINEpAllMU MBICIUTEIbHON JIeATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEMATU3AIMI0, BBISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — i1 M3YyYEHHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METOJIbl [O3HAHUS —



HaO0IeHNE, W3MEPEeHHEe, MOJCITUPOBAHUE, DKCIEPUMEHT (peaiabHBId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1.IlepBoHavaibHble XUMHYECKHE TIOHSATHS
XuMHS — BaxkHas 00J1aCTh

11 €CTEeCTBO3HAHUS U 3 | ) bubnuorexa [{OK

' MPAKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

YyesoBeKa

12 BemecTBa 1 xuMuueckue 7 0 0 bu6nunorexa LIOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 10

Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelECTB
21 Boznyx. Kucnopon. ITonstue 3 0 | bubmuoreka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o kucinorax 4 0.5 | bubnmnoreka [HOK

’ U COIISX ’ https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 ) 0 1 bubnunorexa LIOK

’ OCHOBaHHSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 6 0 | bubmuorexa [{OK

’ HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 15

Paspnen 3.11epunonnyeckuii 3axkoH u [lepuoguyeckas cucrema xumuueckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoB.
XumMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. .
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUN

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

2,5

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara uudpoBbIe
Tema ypoxa Konrpoabnbie IIpakruueckue A p
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| [Ipenmer xumuu. Ponap XuMuu B KU3HU | 0 0 bu6mmoreka [IOK
yejioBeka. Teja U BeliecTBa 05.09.2023  https://m.edsoo.ru/ff0d210c
Ilonsatue o MeTo1aX NO3HAHHUS B 0 0 bubmuorexa [JOK
XUMHHU https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
) paboTHI B 1aOOPaTOPUU U IPUEMBI | 0 | bubnunoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM 12.09.2023 = https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)
YucTele BemecTBa U cMecH. CIIocoObI 0 0 bu6mmoreka [IOK
paszeneHus cMmecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
3 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorera [JOK
! | 1 TIPHMED 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
A 0 0
TOMBL I MOTICRY L https://m.edsoo.ru/ff0d2a6c
4 XUMHUYECKHUE JIEMEHTHI. 3HAKU 1 0 0 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
IT
POCTBIC H CHIOMHbIE BetliecTsa 0 0 https://m.edsoo.ru/ff0d2a6c
bu6mmnoreka [JOK
5 A - 1 0 0
TOMHOMOTICKYIIApHO® yHetue 03.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BEUIECTB.
Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMMHMYECKHUX DJIEMEHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

6 OTHOCuTENBbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca 10.10.2023  https://m.edsoo.ru/ff0d323¢c
MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUN https://m.edsoo.ru/ff0d350c

7 Konunuectso Bemiectra. MoJib. bubmuorexa [JOK
MognspHas macca 17.10.2023  https://m.edsoo.ru/ff0d5230
Pu3nyecKue 1 XUMUYECKUE SBJICHUS. bubnuorexa [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa

2 [Ipu3Haky u yciioBUs IPOTEKAHUS bubnnorexa [HOK
XAMHYECKHUX PEaKIUi 24.10.2023 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnuoreka [IOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus KonuyecTBa, MacChl

9 BEIIIECTBA 10 YPABHEHHSIM XUMUYECKUX bubmorexa HOK

. P 07.11.2023 = https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukamnms XuMruaeckux peakiuit
(coenMHEHUs, Pa3NOKESHUS bubmorexa HOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
10 sHIuKIoneauct. O6o0uieHue u bubmmorexa [IOK
N ARET, RoDI 14.11.2023  https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HAaHUI
O0600mmarmuil ypok 1mo Teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290

11 Bo3nyx — cmecs razos. Cocras bubnnorexka [JOK

Bo3nyxa. Kucnopon — snemeHT u 21.11.2023 = https://m.edsoo.ru/ff0d448e




IIPOCTOEC BECUIECTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

KHCI0po/ia (peakluyi OKUCIICHUS 0 bubmmorexa LIOK
PoAia (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI mostydeH s KHCI0poa B
12 nabopaTopuu iqn OMBII_HJIerHOCTI/I 0 bubmmorexa [IOK
patop P ' 28.11.2023  https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoit 3¢ hexT XuMuIecKoi
pEaKUHH, TIOHITUE O 0 bubnnoreka [JOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TomnuBo (He(dTh, Yroiab U METaH).
13 3ar $I3H€}EI/I€(1];O3 . a, CITI0COOBI iro 0 bubmmorexa LHOK
P AYEE 05.12.2023  https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
[TpakTiueckast pabota Ne 3 mo Teme
«ﬁon eHue H1206I/1 aHUe KUCIOpoaa 1 bubmmorexa [OK
ya . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €TI0 CBOMCTB)

14 Bonxopon — anemeHT u mpocToe 0 bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupojae 12.12.2023  https://m.edsoo.ru/ff0d4dd0
Du3nYeCcKne U XUMUYECKUE CBOMCTBA
Bosiopoja. [Ipumenenue Bogoposa. 0 bubnuoreka [IOK
TecT--mpoBepouHas pabora 3a le https://m.edsoo.ru/ff0d4dd0
MOJIyTOJIUE.

bubmuoreka [JOK
15 IT 0
OHATHE O KHCIIOTax 1 COJIAX 19.12.2023  https://m.edsoo.ru/ff0d50d2
Crioco0bI ostyueHus BOA0Poia B 0 bubnnoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
16 [TpakTrueckast padota Ne 4 o teme 0,5 26.12.2023  bubmuoteka [IOK




«[lony4yenue u cobupanue BOAOPO/A,
W3yYECHUE Er0 CBOMCTB»

MoutsipHbiii 00bEM ra30B. 3aKOH

https://m.edsoo.ru/ff0d4f42

bubmuorexa [JOK

A . Tect— 0,5
BOTaApo. LeCTHPOBCPOHAT https://m.edsoo.ru/f0d542e
pabora 3a le mosyrosue.
Brrunciienus o0b€Ma, KOJIHYECTBA
17 BEIIECTBA ra3a I10 €ro U3BECTHOM 0 bubmmorexa [IOK
. .. Y 09.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILIECTBA WK 00BEMY
Berancnenus 00EM0B ra3oB 1o
ABHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA 0 bubmmorexa [IOK
P .. peait o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B

18 du3nyecKue U XUMUYECKHE CBOMCTBA 0 bubmuorexa [JOK
BOJBI 16.01.2024 | https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwuii. [Tonstie 06 0 bubnuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HachlilieHHbIS

19 u HJ:?HaCI)I pCHHBIE aCTBOPBI 0 bubmorexa HOK

5 PacTBOPEL. 23.01.2024  https:/m.edsoo.ru/ff0d5b40
MaccoBas 10151 BEIIECTBA B PaCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
«[IpuroTtoBiieHHE PACTBOPOB C 0 bubnnoreka [JOK
onpeaeNeHHON MacCOBOM J10Ier https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»

20 KonTtponbhas padora Ne2 o reme | bubmuoreka [IOK
«Kucnopoa. Bogopoxa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KacCupUKaIIUs, 0 bu6mmorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e

21 [ToryueHue 1 XuMHUYECKUE CBOMCTBA 0 bubnuorexa [IOK
KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX 06.02.2024  https://m.edsoo.ru/ff0d664e




OKCH 0B

OcHoBaHusI: cOCTaB, Ki1accuduxams, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
2 [TonyueHne u XuMU4eCKHE CBOMCTBA bubnumoreka [IOK
OCHOBaHMI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kitaccudukanms, bubnunoreka [JOK
HOMEHKJaTypa https://m.edsoo.ru/ff0dfee2
3 [TonyueHne n XuMU4eCKHE CBOMCTBA bubnnorexa [HOK
KHUCJIOT 20.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa,
(cp ) P bubmuorexa [JOK
CIOCOOBI TOJYyYEHUS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue
24 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX 27.02.2024  https://m.edsoo.ru/00ad9b7c
COETUHEHUIN)
['eneTnueckas CBA3b MEXIY KJIaCCaAMU bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9as50
)5 O06o01eHre U cucTeMaTu3aIus bubnuotexa [JOK
3HAHUU 05.03.2024 = https://m.edsoo.ru/00ad9cb2
O000maromunii ypoK o TeMe
" P bubnmoreka [JOK
OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
“n https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbIe MOMBITKY KIIACCHU(PUKAITUU
26 XUMUYECKUX AiieMeHTOB. [loHsaTue o bubmorexa HOK
' 12.03.2024 | https://m.edsoo.ru/00ad9fta

Tpynmnax CXOJHbIX 3JIEMCHTOB

[lepronnueckuii 3aKOH U
Ilepronnueckas cucTeMa XUMHUYECKHUX

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c




snemenToB M. Y. MenaeneeBa

27 [lepuoapl, rpynibl, HOATPYIIIBI bubmmorexa [IOK
19.03.2024 | https://m.edsoo.ru/00ada52¢
Crpoenune atoMoB. CoCcTaB aTOMHBIX bubnumoreka [IOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
28 aToMOB 3JieMeHTOB [lepruoanueckoit Bubmorexa ITOK
02.04.2024 | https://m.edsoo.ru/00adabbc
cucremsl [. 1. Menaeneesa
XapakTepucThKa XUMHUYECKOTO
3JIEMEHTA 10 €T0 IOJIOKEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3aKkoHa
29 JUIS pa3BUTHs HAyKU U npakTuku. 1. W. bubnuorexa [JOK
MenpeneeB — y4€HbIN, IIE1Aror U 09.04.2024  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnuotexa [JOK
XUMUUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
30 Honnas xuMHu4deckas CBsI3b bubmorexa HOK
16.04.2024 | https://m.edsoo.ru/00adac34
KoBanenTHast nonsipHast XuMH4YeCKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
a1 KoBasileHTHas HeMoaspHas XUMUYECKast bubnnoreka [JOK
CBA3b 23.04.2024 | https://m.edsoo.ru/00adaab9
CreneHb OKHUCICHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
- OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC 07.05.2024 bubmuorexa [JOK

peakiuu

https://m.edsoo.ru/00adb076




bu6mmoreka [IOK

OKHUCIUTENN U BOCCTAHOBUTEIIH 0 https://m.edsoo.ru/00adb076
O000MmaOINIA YPOK 110 TEME

33 «CTpC];I;HI/I:l aTon};Ia)l. XuMuueckas 1 0 bubmmorexa LOK

14.05.2024 | https://m.edsoo.ru/00adb486

CBSI3b»
PesepBHbIil ypok. O0001ICHNE U 0 bubnunoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
PesepBHeIit ypok. O000IICHHE 1

34 cucTeMarusanus 3HaHui. Tect— 1 | bu6mmoreka [IOK
mpoBepoyHas paboTa 3a rof, 3a Kypc 8 21.05.2024 = https://m.edsoo.ru/00ad9cb2
KJIacca.
Peseprublit ypok. O6o0IeHNE U 0 bubnnorexa [JOK
cUCTeEMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 232073181972512699898233767037314662005693763356
Bnageney 3onoTosa MpuHa AnekcaHoposHa

OeicTevTened C13.02.2023 no 13.02.2024



http://www.tcpdf.org

		2023-09-24T13:22:54+0500




