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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha YpOBHE OCHOBHOT'O 0OI1IEro 00pa30BaHus COCTaBIICHA
HAa OCHOBE TpeOOBaHMU K pe3yJabTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeIbHOU
porpaMMbl OCHOBHOTO 00mIero obpasoBanus, npenacrasieHusix B ®I'OC OO0, a
Takke Ha OCHOBE (eaepaiabHON pabouell MporpaMMbl BOCHHUTAHHUA U C Y4ETOM
KOHIIETIIIMK TpenojaBaHusi y4eOHOro mnpeaMera «XuMHUsS» B 00pa30oBaTeIbHBIX
opranu3anusax Poccurickonn denepanuu.

[IporpaMmma mo xumuu Aa€T TPEACTABICHHE O UENSAX, OOIIEeH CTpaTeruu
oOyueHus, BOCIUTAHMS U Pa3BUTHs O0YYAIOIINXCS CPECTBAMHU yueOHOTO TpeaMeTa,
yCTaHABJIMBAET O00s3aTelIbHOE MPEAMETHOE  COJAEpXKaHUEe, TMpeaycMaTpuBaeT
pacrpeneneHue €ro o KilaccaM M CTPYKTYpUPOBaHUE MO pas3ienaM W TeMam
OporpaMMbl MO XHMHH, ONPEAEISET KOJWYECTBEHHbIE W  KAYECTBEHHBIC
XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO IOCJIEA0BATEIbHOCTh H3yYEHUS
XUMHUHU C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTMKH Y4eOHOIO
IpoLecca, BO3PACTHBIX OCOOEHHOCTEN OOy4aroluXxcs, ONpeAesieT BO3MOXKHOCTU
npeaMera i peanu3aluyd  TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
0o0pa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEr0 00pa30oBaHMs, a TAKXKE
TpeOOBaHMI K pe3yibTaTaM 00y4eHUs XUMHUU HAa YPOBHE L€ U3yyeHus npeaMera
U OCHOBHBIX BHJOB Y4€OHO-NO3HABATEIbHOW JE€ATEIBHOCTH OOYy4Yaromerocs o
OCBOEHUIO yU4E€OHOIO COJIEP KAHUA.

3HaHWE XHUMHU CIY>)KMUT OCHOBOM i (OPMHUPOBAHHUS MHPOBO33PEHUSA
oOy4aronierocs, €ro nNpeAcTaBiIeHU 0 MaTePUAIbHOM €UHCTBE MHUPA, BaXKHYIO POJIb
UTPalOT GOpMUPYEMBbIE XUMHUEN NPEICTABICHUS O B3aMMOIIPEBPAIICHUSX SHEPTUH U
00 DBOJIOLMHU BEIIECTB B MPUPOAE, O MYyTIX PELEHUs TOOAIbHBIX MpodiieM
YCTOWUYHMBOI'O PAa3BUTHs YEJIOBEUECTBA — CBHIPHEBOW, DHEPIEeTUYECKOM, MUILIEBOM U
HKOJIOTMUYECKOI 0e30nmacHOCTH, MPoOJIEM 3ApaBOOXPAHEHUS.

N3yuyenne xumun:

CIOCOOCTBYET peasin3aliii BOZMOXKHOCTEH JIJIsl CaMOpPa3BUTUS U POPMUPOBAHUS
KYJbTYpbI JINYHOCTH, €€ 0011el 1 PYyHKIIMOHAIBHON rPpaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHME MBIILICHUS U TBOPYECKUX CIOCOOHOCTEN
oOy4Jaronuxcsi, HABBIKOB UX  CaMOCTOSITENIbHOM  y4yeOHOW  JesTEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M  HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KakK B
MOBCETHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMUT CO CHeUM(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIsia HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B GOpMHUPOBAHUHN €CTECTBEHHO--HAYYHOI IPaMOTHOCTH 00YyYaroLUXCsl;



crocoOCTBYeT (OPMHUPOBAHHUIO I[EHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUAM, K MPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
o0pa3oBaHUE 00YYAIOIITUXCSI.

JlaHHble HampaBlieHUsT B OOYYEHUHM XHMHHM OOECIEeYMBAIOTCS cHelupuKon
comepKaHUsi ~ y4eOHOro  TIpeAMeTa,  KOTOPBIM  SIBISICTCS  IMENaroTHYecKd
aJanTUPOBAHHBIM OTpaXeHHEM 0a30BOM HAyKW XMMHH Ha OINpPEAECIEHHOM JTame e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1Iero oOpa3oBaHUsS OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl ME€PBOHAYAJBHBIX TMOHSITHH XHMHH, OCHOB
HEOPraHMYEeCKOM XUMHM W  HEKOTOPBIX  OTACIBHBIX 3HAYUMBIX  ITOHATHU
OPTraHUYECKON XUMHH.

CtpykTypa cojaepxkaHUsi NPOrpaMMbl MO XUMHUU CHOPMHUPOBAHA Ha OCHOBE
CUCTEMHOro mnojaxoaa K e€ u3ydyeHuro. ConepiaHHWe CKIQJbIBAETCA U3 CHCTEMBI
MOHATUHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMUUYECKOU
peakiuu. OO0e d3THU  CUCTEMBbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIMUITY
MOCJIEIOBATEILHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX MPEACTABICHUMN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3akoHa /I. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— IIpEeACTaBICHUM 00 JIEKTPOJUTHUECKON JUCCOIMALIUY BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUS  PACCMATPUBAKOTCSA HA  OCHOBE  OMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHSI K IPYrOMY, BBITIONHSS (QYHKIMH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUSI M BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHS W TMOIYYECHUS H3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl IO  XUMHU  CIHOCOOCTBYET  (DOpMUPOBAHUIO
MPEJICTABIICHNUS O XUMUYECKON COCTABIISIIOIIECH HAYYHON KapTUHBI MUpPA B JIOTUKE €€
CUCTEMHOW MPHUPOIbI, [IECHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO MU METOAaM
MO3HaHMS B Hayke. M3yueHrne XuMHUM MPOUCXOIUT C IPUBIICUCHUEM 3HAHUW U3 paHEe
M3YUYCHHBIX YUEOHBIX MpeaMeToB: «OkpyKawonmi Mupy, «buonorus. 5—7 kiacco» u
«@u3uka. 7 Knace».

[Ipu M3ydeHnn XUMUU MPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMHUUYECKOU
HayKM Kak 00JIACTM COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHUYECKON NESITEIHbHOCTH
YeJoBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTYpbl. 3ajada y4eOHOTo
MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMUUYECKUX 3HAHUN — Ba)KHEUIITUX
($akTOB, TOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJOKEHHUM, JOCTYMHBIX 0000IIeHNN
MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKH, B MPUOOIICHUH K HAYYHBIM METOJIaM



MO3HAHUS TPU W3YYCHUU BEIIECTB W XUMHUYECKUX PEaKIui, B (OPMHUPOBAHUH U
Pa3BUTHH MO3HABATEIHHBIX YMEHUN U WX MPUMEHEHUHN B Y4EOHO-TIO3HABATEIIBHON U
y4eOHO-HUCCIIEIOBATEIbCKON  JIESITEIbHOCTH, OCBOGHHUM IMpaBuUil  0€30MacHOro
oOpalieHus ¢ BEIIeCTBaMU B TOBCEAHEBHOM JKU3HU.

[Ipy m3ydyeHMH XMMHM Ha ypOBHE OCHOBHOTO OOINEro OOpa3oBaHMs Ba)XKHOE
3HaYeHHUE MPUOOPENN TaKUE 1EIH, KaK:

— (GOpMHpPOBaHHE WHTEIUIEKTyaJIbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATUIO PELICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIINUMCS YCIOBHAM KU3HU;

— HanpaBJIeHHOCTh 00YYEHUS Ha CHUCTEMAaTHUeCKOe MPHOOIeHNnEe 00yJaronuXCsl
K CaMOCTOSITEJIbHOM MO3HABaTEIbHOU AEATENBHOCTH, HAYYHBIM METOAAaM IO3HAHMS,
(GbOopMHUPYIOIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrnieyeHue yCJIOBUH, CIOCOOCTBYIOUIUX MPUOOPETCHUIO 00YYaIOIIUMUCS
OMbITa Pa3HOOOPA3HON JEATETBbHOCTH, MO3HAHUSA W CAMOIIO3HAHMS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEpPCAJIbHOE 3HAYCHUE A
Pa3IUYHBIX BUJIOB JICSITEIIbHOCTH;

— ¢opmupoBaHue oOmeH (PYHKIMOHAIBHOW W  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM YHCJIE YMEHHUI OOBSCHATH U OLICHUBATH SBJICHUSI OKPYKAIOIIETO
MUpa, UCIOJIb3YS 3HAHUS U OIBIT, MOJTYUYEHHBIC MPU U3YYECHUU XUMUH, IPUMEHSThH UX
IIPU pEeLIEHUH IPOOJIEM B OBCEIHEBHOM KU3HU U TPYIOBOM AESITEIbHOCTH;

— ¢opMUpOBaHUE y 00YYAIOMUXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS
LEHHOCTH XUMHUYECKHX 3HaHWM A BBIPAOOTKM SKOJOTMUYECKU IIeIecO00pa3HOro
MOBEJEHUS B OBITY U TPYJOBOM AEATENBHOCTU B LEISAX COXPAHEHHUS! CBOETO 30POBbS
Y OKPY’KAIOIIEH TPUPOTHOMN CPEBI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIOCOOHOCTEM K CaMOKOHTpPOJIO U
CaMOBOCHMTAHUIO HA OCHOBE YCBOEHUS OOIIEYEIOBEUECKUX LIEHHOCTEN, TOTOBHOCTHU
K OCO3HAaHHOMY BBIOOPY IIPOQuJIs U HAMIPABICHHOCTH JIaJIbHEHUIIIET0 00yUYeHUs.

OO111ee YynCiIo 4YacoB, OTBEIEHHBIX JUIsl U3YYEHUs] XMMHUU Ha YPOBHE OCHOBHOI'O
obmiero oOpa3oBanus, cocraBisger 136 yacoB: B 9 kiacce — 68 vacoB (2 yaca B
HEJICITIO).



COILEPKXAHUE OBYUYEHUASA

9 KUIIACC

BeurecTBo M XMMHYECKas peaKknus

Ilepnonnueckuii 3akoH. Ilepuonnueckas cuctemMa XMMHUYECKUX JJIEMEHTOB /l.
. MenpaeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOJIOB, Kalusl, KLU U UX COCIUHEHUN B
COOTBETCTBHUM C IOJIOKEHHUEM J3JIEMEHTOB B llepnoandeckor CUCTEME U CTPOCHHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BHABI XUMHUYECKOM CBS3M. THIBI KPUCTAJUIMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAJUIMYECKOM PEIIETKU U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudpukanus ¥ HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. XUMHUYECKHE
CBOMCTBAa BEIIECTB, OTHOCAUIMXCS K pa3JIMYHBIM KJaccaM HEOPraHWYECKHX
COCMHEHNN, TEHETUYECKas CBsI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMHYECKUX peakUUid MO pa3IMyHbIM MIPU3HaKaM (110 YUCIY U
COCTaBY YYacCTBYIOUIMX B PEAKIMU BEILECTB, 10 TEIIOBOMY 3((PEKTY, M0 U3MEHEHUIO
CTETNIEHEW OKUCJIEHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajan3aTopa). DK30- U SHJA0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsiTue O CKOPOCTM XHMMHYECKOW peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XHMHYECKHX peakiuusx. [IoHSATHE O TOMOre€HHBIX M T€T€POre€HHBIX
peaknusax. [lonarne o xaraimse. [loHaTHE 0 XMMHUYEeCKOM paBHOBeCHMHU. DaKTOpHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW pPEaKIUU U IOJOKEHUE XUMHUYECKOIO

PaBHOBECHS.
OKHMCANTENPHO-BOCCTAHOBUTENIBHBIE  PEAKIIUH, AIEKTPOHHBIN OasiaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON peakuuu. CocraBiienue YPaBHEHHM

OKHUCJIUTEIbHO--BOCCTAHOBUTEJIBHBIX ~ PEAKIMA C  HWCHOJIb30BAHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopus 3IEKTPOJUTHYECKON TUCCOIMALMU. DJIEKTPOJUTHI U HEIIEKTPOJUTHI.
Katnonbl, aHnonsl. MexaHuW3M JUCCOLMALAM BELIECTB C PA3JIMYHBIMUA BUIAMHU
xuMuueckoi cBszu. Crenens aucconuanuu. CUabHbIE U C1a0ble DJIEKTPOIUTHI.

Peakiuu moHHoro oOMeHa. YcCJIOBHUS MPOTEKaHHUS PEaKiMié MOHHOTO OOMEHa,
MOJHBIE W COKpalmIEHHbIE WOHHBIE YypaBHEHUs peakiuid. CBOWCTBA KHUCIOT,
OCHOBAHUM M COJIEM B CBETE MPEJCTABICHUIN 00 AIEKTPOJUTHUYECKON THUCCOIUAIINH.
KauectBeHnnbie peakiiu Ha HOHBIL. [[OHSATHE O TUIPOIU3E COJICH.

Xumuyeckuii IKCnHepuMeHm

O3HAKOMJICHUE C MOJECISIMA KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAIOB W HEMeTaioB (rpadura M aaMasa), CIO0XKHBIX BEIIECTB



(xJopuga HaTpusi), UCCIEIOBAHNE 3aBUCHMOCTU CKOPOCTH XHUMHUYECKOW PEAKIMH OT
BO3/ICHCTBUS Pa3IMUHbIX (PAKTOPOB, UCCIIEIOBAHUE NEKTPOMPOBOIHOCTH PACTBOPOB
BELIECTB, IIpollecca JAMCCOLMALMU KHUCJIOT, IIeJoued U cojeil  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MATEpPUAJIOB), MPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOIIUX
MpU3HAKU MPOTEKAHUs peakluii HOHHOTO oOMeHa (00pa3oBaHME OCaKa, BBIJICICHHE
rasza, oOpa3oBaHHE BOJIbI), OMBITOB, HILTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX pPEAKUUU (TOPEHUE, PpEaKLUU PpPA3I0KEHUS, COECIHUHECHHUS),
pacno3HaBaHWE HEOPraHWUYECKHUX BEIECTB C MOMOIIBIO KAaYECTBEHHBIX Peakluid Ha
MOHBI, pEIlICHNE YKCTIEPUMEHTAIBHBIX 3a/1a4.

Hemeranibl U MX coeIMHEHUA

OOmrast  xapakTepucThKa TamoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHue u (PU3NYECKHe CBOMCTBA MPOCTHIX
BELIECTB — raJIOT€HOB. XMMHUECKHE CBOMCTBA Ha MpUMeEpE XJI0pa (B3aUMOJECICTBHE C
MeTaljlaMi, HeMeTajlaMu, Ienodamu). XsopoBoaopod. ConsHas KUCIOTa,
XUMUYECKHE CBOMCTBA, MOyUeHUE, MPUMEHEHHE. JelicTBUE XJI0pa U XJIOPOBOJOPOAA
Ha OpraHu3M 4esoBeKka. BaykHelue XJIopuIbl U UX HAX0XKACHUE B IPUPOJE.

O6mrass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENeHU OoKuciaeHus. CTpoeHue U (PU3MUECKHe CBONCTBA
MIPOCTBIX BEILIECTB — KUCJIOPOJA U CEpPbl. AJUIOTPONHbIE MOAU(PHUKALIUHA KUCIOPOJA U
cepbl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOAOpPOA, CTpOEHHE, (PU3HYECKHE U
XUMUYeCKue cBoMcTBa. OKCHABI CEepbl KaK MNPEICTABUTENN KHUCIOTHBIX OKCHOB.
Cepnas kuciora, pU3MYECKUe U XUMUYECKHE CBOMCTBA (00IIME KaK MpeaCTaBUTENs
KJlacca KHUCJIOT M creuuduyeckue). XUMUYECKUE PEaKIUU, JIeKaIlue B OCHOBE
MPOMBIIUIEHHOTO CHoco0a TMOMy4YeHUsi CepHOMl KHUCIOThL. I[lpumenenue cepHol
KUCIOThl. CoOnM CepHOM KHUCIOTHI, KauyeCTBEHHas peakiusi Ha Cyib(paT-uoH.
Haxoxnenne ceppl M €€ COCAMHEHWW B MNPUPOJAEC. XHUMHUUYECKOE 3arpsi3HCHUE
OKPYXKaIOILEH Cpeibl COETMHEHUSIMU CEPBI (KUCIOTHBIE TOXKAM, 3arps3HEHUE BO3AyXa
Y BOJIOEMOB), CIIOCOOBI €r0 NMPeA0TBPAILEHUSI.

OO6mast xapakrtepuctuka 3iemMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUA. A30T, pacnpoCTpaHEHHE B MPUPOJE,
¢uznueckue u xumMuueckue cporictsa. Kpyrosopot azora B npupoje. AMMHaK, ero
¢usznueckre U XMMHUYECKHE CBOMCTBA, MOJy4YeHHEe W npuMeHeHue. Conu aMMOHUS,
ux (pusnyeckue U XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHass peakius Ha
MOHBl aMMOHHUS. A3O0THAsl KHUCJIOTa, €€ MOoJIydeHHe, (PU3NYECKHEe U XUMHUYECKUE
cBoiicTBa (OOlIME Kak TMpEJACTaBUTENS Kjacca KUCIOT U cleuuduueckue).
Hcnonp3oBaHre HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MHUHEPAIBHBIX yIO0OPECHHIA.
XHMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COCOUHEHUSMU a30Ta (KUCIIOTHBIE
JOXKIM, 3arpsi3HEHHE BO3[yXa, MOYBbl M BogoémoB). dDocdop, alnoTpomHbie
moaudukarmu Gpochopa, pusndeckue u xumudeckue cporicta. Okeun dpochopa (V)



u (Qochopnas kucnora, (UNUECKHE W XUMUYECKHE CBOWCTBA, IOJyYCHHE.
Hcnonp3oBanue hochaTtoB B KaueCTBE MUHEPATBLHBIX YI0OPCHHIA.

O6mas xapakrepuctuka 3yneMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTE€pPHBIE CTENIEHU OKUCIICHUS. YTIIEpOJl, aJUIOTPOINHbIE MOAUDUKAIIIH,
pacmpocTpaHeHHe B MpUpoJe, (PU3MUecCKhe M XMMHYECKHE CBOMCTBA. AncopOrus.
Kpyrooport yriepona B npupoje. OKCuasl yriaepoa, ux Gu3n4ecKrue 1 XUMHYECKHUE
CBOMCTBa, JCHCTBHE HAa JKUBbIE OPraHuW3Mbl, TMOJY4YeHHE U TNPUMEHEHHE.
DKoJioruYecKkre MpoOJieMbl, CBs3aHHBIE € OKcugoMm yriepoaa (1V), rumoresa
rJ1I00aJIbHOTO TOTEIUICHUs KIIMMata, MapHUKOBBIA 3P deKT. YToiabHas KUCIoTa U e
conmu, WX (u3nUeckue W XUMHUYECKHE CBOMCTBa, IMOJyY€HHE M MPHUMEHEHUE.
KauecTBennas peaxiusi Ha kapOoHaT-uoHBI. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEJUIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO035UCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTWJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHas KUCJIOTA).
[TpuponHbIe HCTOYHUKHU YTIIEBOAOPOIOB (YToJb, MPUPOIAHBIN Ta3, HEPTH), MPOTYKTHI
ux mnepepadoTku (OEH3WH), UX POJb B OBITY W NpOMbINUIEHHOCTU. [loHsiTHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OeNKax, yriaeBoJax — U UX POJIH B KU3HU
yesoBeka. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COCTMHEHUI.

Kpemuuii, ero ¢usuueckue W XUMHUYECKHE CBOMCTBA, IIOJIyYEHHE U
npuMmenenne. CoenHeHns: KpeMHusl B mpupojae. O0mme npeacTtaBaeHus: 00 OKCHae
kpemausi (1V) u xkpemHueBoil kuciore. CHIMKATHI, UX HMCIOJb30BAaHUE B OBITY, B
IPOMBIIIJIEHHOCTH. BakHelIne cTpouTeNbHbIE MaTepualbl: KepamMHuKa, CTEKIIO,
IIEMEHT, OeToH, keine300eToH. IIpoOiembl  G€30MacHOr0  MCIOJIB30BAHMS
CTPOUTENLHBIX MAaTEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3ydyeHrue 00pa3lloB HEOPraHMYECKHX BEILECTB, CBOMICTB COJISIHOM KHCIOTHI,
MIPOBE/ICHNE KaUYECTBEHHBIX PEAKIIMN HA XJIOPUI-MOHBI U HAOJIIOICHHE TPU3HAKOB UX
MPOTEKaHUs, ONBITHI, OTpaXKaIOIIKe PU3NUECKUE U XUMUYECKHE CBOICTBA raJIOT€HOB
U WX COCIUHEHHH (BO3MOXHO HCIIONH30BAHHE BUACOMATEPUAIIOB), 03HAKOMIICHHE C
oOpa3iaMu XJIOpUJOB (TaJIOT€HUIOB), O3HAKOMJICHHE C O0Opa3laMHu cepbl U €€
COCIUHEHUSIMHU (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEpHANIOB), HAOIIOACHUE
mpoiiecca OOyTJIWMBaHMUS caxapa TMOJ] JCHCTBUEM KOHIICHTPUPOBAHHON CEpHOU
KHUCJIOThl, HW3YYEHHUE XHUMHYECKHX CBOMCTB pa30aBICHHON CEpHON KHUCIOTHI,
MPOBEJCHNE KAaYeCTBEHHOW peakluy Ha cynb(arT-uoH M HaONIO/JCHHE TpHU3HaKa e
MPOTEKaHUsl, O3HAKOMIICHHE C (PU3MYECKUMM CBOMCTBaMM a3oTa, (ochopa m ux
COETMHEHHM (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEPUAoOB), 00Opa3laMHu a30THBIX U
dbochopHbIX yAOOpEeHM, MOJMydeHUE, COOMpaHHWe, pACIO3HABAHUE W H3yUYCHUE
CBOWCTB aMMHaKa, MPOBEICHNE KaueCTBEHHBIX PEaKIMil HAa NOH aMMOHHUA U docdart-
MOH M M3y4YeHHE TMPU3HAKOB MX MPOTEKaHWs, B3aMMOJCHCTBIE KOHIICHTPUPOBAHHOU



AQ30THOM KHUCIIOTBI C MeApl0 (BO3MOXKHO UCIIOJb30BAaHUE BHUIECOMATEPUAIIOB),
M3ydeHUE MOJIEIe KPHUCTAIUIMYECKUX pEemEToK anmasa, rpadwura, dymiepena,
O3HAKOMJICHUE C TPOLECCOM aJICOpOIMU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yraéM W YCTpPOMCTBOM IMPOTHBOrasa, IMOJy4YeHUe, coOupaHue, pacro3HaBaHUE U
W3y4YCHUE CBOMCTB YIJIEKMCIIONO Ta3a, IMPOBEACHHUE KAYECTBEHHBIX pEAKIMN Ha
KapOOHAT U CWJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHHUE C
MPOAYKIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
1o Teme «BakHeure HEMETAIJIbl U KX COSIUHEHUSD.

MeTaJsibl 1 X COeITMHEHUS

OO0mrast XapakTepUCTUKA XUMUYECKUX DJIIEMEHTOB — METAJVIOB HA OCHOBAaHUH X
nonoxxenus B Ilepuogmueckon cucreme xumnueckux simeMeHToB JI. M. Menneneesa
U cTpoeHus aToMoB. CTpoeHHE MeTAIIOB. MeTaiuinueckasi CBA3b U METaJUIM4eCcKast
KpUCTAJUIMYECKass pemETKa. OJIEKTPOXUMUYECKUN P HaNpsSKEHUHM METallJIoB.
duznueckre W XUMHYECKHE CBOMCTBa MeTauioB. OOImMe crnocoObl MOTy4YeHUs
MetauioB. [loHsTHE O KOpPpO3MM METAIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT
koppo3uu. CruiaBbl (CTallb, YyT'yH, AIOPAIIOMUHUMN, OpOH3a) U UX NPUMEHEHUE B
OBITY ¥ IPOMBIILJICHHOCTH.

[Ilenounsle MeTayuibl: MOJIOKEHUE B llepronnueckoi cuCTeMe XHUMUYECKUX
anemeHtoB JI. M. MenneneeBa, CTpOCHME HMX aTOMOB, HAXOXKJICHHE B NPHUPOJE.
du3znyeckre U XUMUYECKHUE CBOMCTBa (Ha mpuMepe HaTpus U Kamus). OKcuuabl u
TUJIPOKCUABI HATPUA U Kanus. [ [puMeHeHne MEeN0YHbIX METAIUIOB U UX COCTUHEHUN.

[IlenoyHO3E€MENbHBIE ~ METAJIBI MAarHUM W KaJIbLMl:  TOJIOXKEHUE B
[lepuoanueckon cucreme xumuueckux snemeHToB . 1. MenaeneeBa, ctpoeHne ux
aTOMOB, HaxO0XJeHue B mpupojac. OuU3NyYecKkue U XMMUYECKUE CBOMCTBA MarHusi u
Kayiblusl. Baxuelme coeMHeHUsT KabIus (OKCHU, TUIPOKCU, COH). JKECTKOCTh
BOJIbI U CITIOCOOBI €€ yCTpaHEeHHUSI.

AmomuHuii: nosioxkeHue B Ilepuoanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
J. U. MeHnneneeBa, cTpoeHue aroma, HaxoxiaeHue B mpupoge. dusnueckue u
XUMUYECKUE CBOMCTBA amOMHHMS. AMQOTEpHbIE CBOMCTBA OKCHAA W THIPOKCHAA
AJTFOMUHUSL.

Keneso: nonoxenue B [lepuoauueckont cucreme XuMrU4Ieckux 3seMenTos 1. U.
MenzeneeBa, CTpOCHUE aTOMAa, HAX0XKAEHUE B Ipupoae. Pu3ndyecKkue 1 XUMHUYECKUe
cBoMcTBa skene3a. Okcuiwl, ruapokcuabl U conu keneza (I) m xeneza (), ux
COCTaB, CBOKCTBA U MOJIyYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C O0Opa3laMd METAIOB M CIUIaBOB, WX (U3HUECKUMU
CBOMCTBaMU, U3yUYEHHE PE3YJIbTATOB KOPPO3UU METAILIOB (BO3MOKHO MCIIOJIb30BAHHE
BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHUSI OKCHUJIAa KajlbIlUs U HATPUS C
BOJOM (BO3MOKHO HCIOJIb30BAaHUE BUJEOMATEPUATIOB), MCCIIEJOBAHUE CBOMCTB



KECTKOM BOJIBI, MPOIECCA TOPEHHUS KEJE3a B KHCIOPOAE (BO3MOKHO MCIOJb30BAHUE
BHUJIEOMATEPUAIIOB), MPHU3HAKOB IMPOTEKAHMS KAYECTBEHHBIX PEAKUUNA HA HWOHBI:
MarHus, Kajblius, amoMuHus, IuHKa, skenesa (1) u xemesa (M), memm (1),
HaAO0JII0/ICHHE U OMKMCAaHUE MIPOLIECCOB OKpPAITMBAaHUS TUIAMEHH MOHAMM HATpHs, Kajaus
M Kanblusd (BO3MOXHO MCIOJIb30BAaHUE BHJEOMATEPHANIOB), HCCIEIOBAHUE
aMm(pOTEepHBIX CBOMCTB THAPOKCHAA ATIOMHHHS W THUAPOKCUAA IMHKA, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 N0 TeMe «BaykHelIe MeTauibl U X COEMHEHUS.

XuMHA 4 OKpPYKaKIas cpeaa

BemectBa u Marepuanbl B TMOBCEIHEBHOM >KM3HM 4YernoBeka. besomacHoe
HCIIOJIb30BAHUE BEIIECTB W XUMHUYECKUX peakuuil B ObITy. IlepBas momouis mpu
XUMHUYECKUX 0KOTaxX U OTPABICHUSX.

XYMMHUYECKOE 3arps3HEHUE OKpY’Kalollel cpeasl (MmpeaenbHas AOoMmycTUMAas
KOHLIeHTpauus Bemects, naitee — IIJIK). Ponp xumum B penieHMM 5KOIOTMYECKUX
npo0Jem.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJUMEPHBIE
MaTepuabl).

Mesxcnpeomemmnunie ceasu

Peasmm3annss MeXINpeaMETHBIX CBSI3€M NpPU M3YYEHHM XHMHUM B 9 Kiacce
OCYUIECTBJISIETCS. YepPE3 MCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK W T[OHATUHM, SBIAIOMIMXCS CUCTEMHBIMM IS OTIEIbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.

OOmiue ecTeCTBEHHO-HAy4yHbIE TMOHATUSA: Hay4dHbI (hakT, TUmores3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KIacCU(PUKaLUs, MNEPUOAUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJEINPOBAHUE, U3MEPEHUE, MOJIEIIb, BICHHUE, TAPHUKOBBIN 3P (DEKT,
TEXHOJIOTHsI, MATEPUAJIBI.

®uznka: MaTrepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIbI,
PaAMOAKTUBHOCTS, MOJIEKYJIa, ANEKTPUYECKUI 3apsn, IPOBOJHUKH,
MOJIYITPOBOJHUKH, AUDJIEKTPUKH, (DOTOIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BELIECTBA, a3, pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMYECKAs PEIIETKaA,
CIUIaBbl, (PU3UUECKUE BEIIMYMHBI, EAUHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO,
IUIaHETHI, 3BE3161, COJHILE.

buonorusa: QorocunTes, apixanue, Ouocdepa, 3KOCHCTEMA, MHUHEpAJIbHBIC
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaJbl, TOPHBIE MOPOJbI, MOJIE3HBIE
VICKOIIa€MBbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMsA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yNbTaTbl OCBOEHUS MPOTrpaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHMs JIOCTUTAIOTCS B XOJ€¢ OOy4YEeHHs XHMHH B €IMHCTBE YYEOHOW U
BOCIIUTATEIBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCHUHUCKUMU
COLMOKYJIBTYPHBIMHU UM JIyXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU, TNPHUHSATHIMU B
oOllecTBe TMpaBWJIaMd M HOpPMaMu TIOBEJAEHUSI U CIOCOOCTBYIOT MpolieccaM
CaMOITO3HAaHUSI, CAMOPA3BUTHUSA U COLUATIM3AIIMN 00YUYaIOIINXCS.

JInuHOCTHBIE pe3ybTaThI OTPaXarT TOTOBHOCTh 00yYaroImuXcs
PYKOBOJICTBOBaTbCS ~ CUCTEMOW  TMO3UTHMBHBIX  I[ICHHOCTHBIX  OpPUEHTAMH U
pacIIMpEeHnE OMbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOILICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAay4YHOMY HACJICIMI0O, TOHUMAHUSI 3HAYEHUS XUMHUYECKOM HayKM B JKU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMAIUEH O
MEPEOBbIX JOCTHXKEHUSX M OTKPBITHUSX MHPOBOM W OTEUECTBEHHOM XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUSI O COLUMAJIBHBIX HOPMax W MpaBUIaX MEKIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, yU4eOHO-UCCIIEIOBATENIbCKOM, TBOPUECKONM U IPYTUX BUJIAX JEATEIHLHOCTH,
FOTOBHOCTHM K Pa3HOOOpa3HONW COBMECTHOM JIESITEIBHOCTH TIPU  BBIMOJHEHUU
y4eOHBIX, TO3HABATEJIBHBIX 3aJ]a4, BBINOJHEHUH XHUMHUYECKHX JKCIICPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOTIOHUMAHUIO ¥ B3aUMOIIOMOIIIH
B IIpOIIeCCe ITOM y4eOHOM JAeATeTbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE IMOBEICHUE H
MOCTYIIKH CBOMX TOBAapHUIIEH C MO3UIMU HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM
OCO3HaHUA MOCJIEACTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33PEHUYECKHE MPEJCTABICHHUSI O BELIECTBE U XUMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKU U COCTABIISIONINE
OCHOBY JUIsl TIOHUMAaHUSI CYIIHOCTA HAYYHOW KapTUHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
NPUPOJHOM CPENOM, O POJIM XMMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[03HABaTEJIbHbIE MOTHBBI, HANPaBJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJIWMBIC Il OOBSICHEHHUS HAOIIOJAaeMBIX IPOIIECCOB M SBIICHHH,



MO3HABATENbHOM, HMH()OPMALMOHHOM H YHTATEIbCKOM KYJIbTYpPhl, B TOM 4YHCIE
HABBIKOB  CaMOCTOSITENIbHOM paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATypoO, JOCTYNHBIMU TEXHUYECKUMHU  CpPEJICTBaMU  MH(OPMALMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOY4YeHWI0O M TIO3HAHMIO, JIO003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTB K CaM000pa30BaHUIO, MPOEKTHOM U MCCIIEI0BATENbCKON NEATEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTU U YPOBHSI 00YUYEeHHSI B JaTbHEHUIIIEM;

4) hopMUpPOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE LIEHHOCTHU KU3HU, OTBETCTBEHHOTI'O OTHOIIEHHSI K CBOEMY 3/10POBbIO,
YCTaHOBKH Ha 3J0pOBBI 00pa3 KH3HU, OCO3HAHUE TOCJICICTBUNA W HEMpPUITHE
BPEOHBIX  MNpUBbIYEK  (YyNOTPEOJICHHS  QJIKOroJyis, HApKOTHKOB,  KypeHHs),
HEOOXOIUMOCTH  COONIOZIEHUS MpaBwil  Oe30MacHOCTH Tpu  oOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pealbHOM KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHIO Mpodeccuil U TpyAa pazIuyHOro poja,
YBaXXEHUE K TPYAY U pe3yibTaTaM TPYJOBOM NEATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
NPUMEHEHHUS MPEIMETHBIX 3HAHUN MO0 XMMUHU, OCO3HAHHBIN BBIOOpP MHWBUIYaIbHOM
TPaeKTOPUM NPOAODKEHUS 00pa3oBaHUs C Y4E€TOM JIMUYHOCTHBIX MHTEPECOB U
CIOCOOHOCTH K XHMHH, OOUIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHEIIHON
MPO(ECCUOHAIBHON JIEATEIbHOCTH U Pa3BUTUA HEOOXOIUMBIX YMEHUM, TOTOBHOCTh
aJanTUPOBAThCA B MPOPECCUOHATBHON CpeE;

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

HKOJIOTMYECKHU 11eJeco00pa3HOe OTHOLIEHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, MOHMMAHUE LIEHHOCTU 3J0pOBOTO U
O0e3zomacHOro o0Opa3a JKM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
¢u3NYeCKOMy M TICHUXHYECKOMY 3/I0pPOBBIO, OCO3HAaHHME LIEHHOCTH COOJIOICHUS
npaBuJl O€30MACHOTO MOBEIEHUS IPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOXKAKOUIUX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJy4YaeMmble MPH U3YYEHUH XUMUH, IS
peleHns 3a7a4, CBA3AHHBIX C OKPYXKAIOLIECH NMPUPOAHOW CPENOM, Uil MOBBIIICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KyJbTYpbl, OCO3HAaHUS  IJ00AJbHOIO  XapakTepa
HKOJIOTMYECKUX MpOOJeM M MyTel HX pelIeHHs] MOCPEICTBOM METOAO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJACTBOBAThCS MM B TIO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTampeaMETHBIX PE3YJIbTATOB  BBIACISIOT 3HAYMMBIE IS
(dbopMUpOBaHUS MUPOBO33pEHUSI OOIIEHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIIMII,
runoresa, (axkT, CcUCTeMa, MPOLECC, OKCIEPUMEHT U JIpyroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIIOT Ha



OCHOBE 3HAHMHA M3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O IEIOCTHOU
HAy4YHOW KapTHHE MUpa, U yHUBEPCAIbHBIC Y4eOHBIC NEWCTBHS (TIO3HABATEILHEIE,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOpbIe oOecneunBaoT (HopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
NEATEIIBHOCTH.

Io3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeilCTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHHUSl HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] TIPU OCBOCHUU
3HAHUI: PACKPBIBATH CMBICT XUMHUYECKHX MOHSATUN (BBIIENSATh WX XapaKTepHBIC
MIPU3HAKKU, YCTAaHABIMBATh B3aUMOCBS3b C JPYTUMHU TOHSTUSIMU), HUCIOJIb30BAThH
MOHATHUS JJI1 OOBSICHEHUS OTICIBHBIX (DAaKTOB W SIBJICHWH, BHIOWPATh OCHOBAHUS U
KPUTEPUHN I KiIacCU(PUKAIIMM XMUMHYECKUX BEHIECTB M XUMHUYECKHUX PEaKIIH,
yCTaHABJIMBATh TMPUYUHHO-CIICJICTBEHHBIC CBS3U MEXKIAY OOBEKTaMU H3Y4CHHUS,
CTPOUTH JIOTUYECKHE PACCYXICHUs (MHIYKTUBHBIC, NEAYyKTUBHBIC, N0 AHAJIOTHH),
Jie7aTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TIPUMEHAThH B TIPOIECCE€ TMO3HAHUS TOHATUS (TIPEAMETHBIE U
MeTarpeMETHbIE), CUMBOJUYECKHE (3HAKOBBIE) MOJICIH, UCIOJIb3yeMble B XHUMHH,
peoOpa3oBbIBATh IIUPOKO MPUMEHSEMbIE B XUMHUU MOJICIbHBIE TPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ JJIEMEHTa), XUMHUYecKas (opMyna HU ypaBHEHHUE
XUMUYECKON peakiuu — MpU pelIeHUH y4eOHO-NMO3HABATENbHBIX 337a4, ¢ YU4ETOM
ATUX MOJICTBHBIX TMPEJACTABICHUN BBIABISITE U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKU M3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIHil,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH,  NPUYMHHO-CJICACTBEHHBIE  CBS3U W
MIPOTUBOPEYHS B M3yUaeMbIX MPOIIECCax U SIBJICHUSIX.

Ba3oBble uccienoBarejabckue 1eMCTBUS:

YMEHHUE UCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAaye€CTBE HWHCTPYMEHTA
MO3HAHUS, a TAK)KE€ B KAUECTBE OCHOBHI I (POPMUPOBAHUS TUIIOTE3bI TIO MPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OPTAaHU3AIMH U TMPOBEICHUIO
YYECHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOJIoJaTh 3a XOJOM IIpoIllecca,
CaMOCTOSTENILHO TPOTHO3UPOBATh €ro pe3yiabTaT, (HopMyIupoBaTh OOOOIICHUS U
BBIBO/JIBI TI0 pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISTh OTUET O
MpoJieJIaHHOM padore.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AaHAJW3UPOBATh W MHTEPHPETHUPOBATH HHPOPMAIHIO
Pa3ITUYHBIX BUAOB M (HOPM TPEACTABJICHHS, TOJYYaeMYI0 W3 Pa3HbIX MCTOYHHUKOB
(HayYHO-TIOMYJISIpHAS JINTEPATypa XUMUUECKOTO COJIEPKAHUS, CIIPABOYHBIC TOCOOMSI,
pecypcel HTepHETa), KPUTHYECKH OIEHHUBATh MPOTUBOPEYUBYIO U HEIOCTOBEPHYIO
uH(pOpMaIHIO;



YMEHHE MPUMEHATh pa3jNyHble METOABl M 3ampochl MPH TOUCKE M OTOOpE
uHPOPMAllMd W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMWMBIX [UIsl BBINOJHEHUS
y4eOHBIX U TMMO3HABATEJIbHBIX 3aJlay ONPEACTIEHHOrO TUIA, MPUOOPETEHUE OMbITa B
0o0JlaCTH  HCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O HCIIOJIb30BAaHUS PA3IMYHBIX MOHCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BbIOMpaTh ONTUMAaJbHYIO (OpMy TpelacTaBiIeHHs UHPOPMALUU U
WUIIOCTPUPOBATh pEIIaeMble 33Jauyd HECIOXKHBIMA CXEMaMH, JuarpaMMami,
IpyruMu opMamMu rpaduKu U UX KOMOHUHALIMSIMU;

yMEHUE WCIOJB30BaTh MW  aHAIM3UPOBATh B  Tpolecce ydyeOHOM U
HCCIIEIOBATENbCKON ACSITENbHOCTH WH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIEH TPUPOJHOMN CPEIBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC Yy4eOHbIe JeHCTBUS:

YMEHHUs 3a/1aBaTh BOMPOCHI (B XOJ€ uajiora u (Ujiu) JUCKYCCHM) MO CYILIECTBY
oOcyxxnaemMoll  TeMmbl, (OPMYJIUPOBaTb CBOM NPEUIOKEHHS  OTHOCHUTEIBHO
BBIIIOJIHEHHUS IPEJJIOKEHHOM 3a1a4H;

YMEHUS  NPEICTaBIATh  MOJYyYEHHbIE  pe3yibTaTbl  MO3HABaTEIbHOU
JEATEIBHOCTH B YCTHBIX M IIMCbMEHHBIX TEKCTaX; JEJAaTh IIPE3EHTALUIO PE3YJIHTATOB
BBITIOJTHEHUSI XUMHYECKOI0 IKCIEpPUMEHTa (Ja0OpaTOpHOIo OIbITA, J1aOOpaTOPHOU
pabOThI O UCCIIEAOBAHUIO CBOMCTB BELIECTB, yU€OHOTO IIPOEKTA);

yMEHUs y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MTO3HABATEJIbHOM U UCCIEI0BATEIbCKON NEATEIBHOCTH MPU PEIICHUH BO3HUKAOIINX
npobsieM Ha OCHOBe Yyuéra OOIIMX MHTEPECOB U COIVIACOBAHUS MO3ULMN
(obcyxnenusi, 0OMEH MHEHUSIMHU, «MO3TOBbIE HITYPMbI», KOOPJIUHAIUS COBMECTHBIX
NEeUCTBUH, OMpeNIeSICHNEe KPUTEPUEB MO OILIEHKE KaueCTBa BBIMOJHEHHOW PabOThI U
IpyTHE).

PeryisiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIe JCHCTBHS:

YMEHUE CaMOCTOSITEIBHO OIPEAENATh LEJIH JESATEIIbHOCTH, IIJIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBATH W MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTEeNbHOCTh, BbIOMpaTh Hanbosee 3(PEeKTUBHBIE CIOCOOBI pElIEHUs YUYEOHBIX U
MO3HABATENIbHBIX ~ 3aJa4, CaMOCTOATEIbHO COCTAaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  AJITOPUTM  JIEUCTBUM MPU  BBINIOJHEHUM 33aJaHUA C  YYETOM
MOJIyYEHHUsI HOBBIX 3HAHUM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U pEaKLUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBICHHON IelH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUM.

NPEAMETHBIE PE3YJIBTATHI
B coctaBe npeaMeTHBIX pe3yabTaTOB [0 OCBOCHUIO 0053aTEIBLHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JIaHHOM (efiepalibHO padodeil MporpaMMOi, BBIICTISIOT:
OCBOCHHBIE 00YYaIOUTUMUCS HAy4YHbIEC 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUI,
cnenupuyeckue s IpeIMETHOM 00JacTH « XUMHUS», BUJIBI A€SITEILHOCTH 110



IMOJIYYCHHUIO HOBOI'O 3HAHUA, €0 MHTCPIIPCTALINH, HpGO6p&30BaHI/IIO H IIPUMCHCHHIO B
Ppa3INIHbIX y‘-Ie6HLIX M HOBBIX CUTyallHUAX.

K koH1y oOyueHus B 9 kJjiacce mpeIMETHBIE PE3YJIbTAThl HA 0A30BOM ypOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:

e PACKPBIBATH CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUN DIIEMEHT,
aToM, MOJEKyJa, WOH, KAaTHUOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHCICHUS,
XUMHUECKas peaklus, XUMHUECKas CBSI3b, TEIUIOBOM 3PPEKT peaKkiuu, MOJb,
MOJISIPHBIN 00BEM, pacTtBop, AIEKTPOJIUTHI, HEANEKTPOJIUTHI,
AIEKTPOJIUTHYECKAS JUCCOLMALIMS, PEAKIIMM HOHHOTO OOMEHa, KaTajau3arop,
XUMUYECKOE paBHOBecHe, oOOpaTUMble U  HeoOpaTUMBbIE  pEakluH,
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLIUN, OKUCIHUTENb, BOCCTAHOBUTEID,
OKHCJIEHUE W BOCCTAHOBJIEHHE, AJUIOTPONHS, aM(POTEPHOCTb, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKAs), KpUCTAJUTMUECKasi peneTka,
KOPpPO3HsI METAJUIOB, CIUIABBI, CKOPOCTh XMMHYECKON pEAKLUU, IPENEIBHO
nonycrumas konnentpauus [1JIK Bemecrtsa;

 WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMUYECKUX TOHSATUN U MPUMEHSIThH
9T MOHATHS TIPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHUMH;

* ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsI COCTaBJICHUS ()OpMYJT BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

e ONIPEACINIATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHMSIX  PAa3IMYHOTO  COCTaBa, MPUHAIJICKHOCTh BELIECTB K
ornpeneNéHHOMY KJIacCy COeIUHEHHH 1o ¢popMyiaM, BUJI XUMUYECKOU CBS3U
(koBaJieHTHAsi, MOHHAs, METAIMYECKas) B HEOPTAaHMUYECKUX COCIUHEHUSX,
3aps]l MOHA M0 XUMHUYECKOU (popMyIie, XxapaKTep Cpelibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHHM, TUIT KPUCTATUIMYECKOW PEIETKA KOHKPETHOTO
BEILIECTBA;

epackpbeiBaTh cmbich Ilepuognueckoro 3akonHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAaHHWE: OINHUCHIBATH W  XapaKTEPU30BaTh
tabnuunyo Qopmy Ilepuonnyeckoil CUCTEMbl XMMHYECKUX DJIEMEHTOB:
paznuyaTh TMOHATUSA «IJaBHasg mnoarpymnmna (A-rpynma)» Hu «1oOo4YHas
noarpynmna (b-rpynma)», wmanble u OoNbIIME TEPUOMABI, COOTHOCHUTh
0003Ha4YEHHUS, KOTOPhIE UMEIOTCS B MEPUOANUECKON TaOJIHIle, C YMCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XHMHUYECKUX SJIEMEHTOB (COCTaB M
3apan  Aapa, oOIlee YHCIo DJIEKTPOHOB U paclpeleieHue X 10
AJIEKTPOHHBIM CJIOSIM), OOBSCHSTHL OOIIME 3aKOHOMEPHOCTH B W3MEHCHHH
CBOWCTB D3JIEMEHTOB M HX COCJAMHEHUW B Tpeienax MalbIX MEepUOIOB H
[JIABHBIX MOJTPYMH C YYETOM CTPOEHUS UX aTOMOB;



e KJTJaCCU(UIIUPOBATh XUMHUYECKHUE DJEMEHThI, HEOPTraHMYECKHE BEIIeCTBa,
XUMUYECKUE peakiuuu (M0 YUCIy M COCTaBy YYacTBYIOUIUMX B PEAKIUU
BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo HU3MEHEHHUIO CTEIEeHEW OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOMIME ¥ CHCIMUPUIECKUEC XUMHUUYECKUC
CBOMCTBAa TPOCTBIX M CJOXHBIX BEHIECTB, TMOJTBEPKIAsi OIUCAHUE
MpuUMEpaMu  MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUii;

¢ COCTaBIIATh YPABHEHHUSI DJIEKTPOIUTHUECKON AUCCOLMALIUU KUCIIOT, MIEJIoueh U
COJICH, TOJIHbIE W COKpalIHHbIE YpaBHEHHs peakluuid HOHHOTO OOMEHa,
yYpaBHEHUSI pEaKIui, MOATBEPKIAIOIMINX CYIIECTBOBAHUE T€HETUYECKOU
CBSI3U MEXK/1y BEUIECTBAMU PA3IMYHBIX KIIACCOB;

e PAaCKpbIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIMMA
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;

e IPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH TPOTEKAHUS XHUMHYECKHX TMPEBpaAIlICHUH B Pa3IMIHBIX
YCIIOBUSX;

e BBIUUCTISITh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MAacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO JJIEMEHTa IO (QOpMyJie COEIUHEHUs,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI 0 YPABHEHUIO
XUMHAYECKON PEAKLINH;

e COOMIONATh TIpaBWja TOJIB30BAHUS XUMHUYECKON MOCYJ0M M J1abOpaTOpHBIM
o0opyIoBaHMEM, a Takke TmpaBuia OOpallleHus C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKIMSMU TIO  BBINOJHEHUIO  JIaDOPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yrJIEeKUCIIOTO ra3a);

¢ POBOANTH PEAKIINH, MOATBEPKIAIONINE KAYECTBEHHBINM COCTaB pPAa3IHMYHbIX
BEIIIECTB: PACMO3HABaTh OMBITHBIM NYTEM XJIOPUA-, OpPOMHUI-, HUOIUI-,
kapOoHat-, Qocdar-, cuiMKaT-, Ccyab(har-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W WMOHBl HM3YYCHHBIX METAJIOB, TMPUCYTCTBYIONIUE B BOIHBIX
pacTBOpaxX HEOPTaHUYECKUX BEIICCTB;

e IPUMEHSITH OCHOBHBIC ONEPAIMHM MBICIUTEIBHON NEATEbHOCTH — aHAIU3 |
CHUHTE3, CpaBHEHHE, 0000IICHUE, CUCTEeMATU3AIINIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3¢d — JUIsl M3YYEHUSI CBOMCTB BEIIECTB W XUMUUYECKUX
peaKklMii, eCTEeCTBEHHO-HAyYHbIE METOJbl TO3HAaHUS — HaOJIIOACHHUE,
HU3MEPEHHE, MOJCIIUPOBAHUE, DKCIIEPUMEHT (PeaTbHbIM U MBICTICHHBIN).



9 KJIACC

a51eMeHTOB VA-
rpynmnsl. A3oT,

dochop n ux

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HauMeHoBaHHe
(undposbie)
n/  pasiesioB M TeM Becer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMMbl 0 ble padoThI ue padoThbl
pecypchl
Pa3znes 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
IToBTOpEeHue u
yriayoneHue bubmnoreka [JOK
1.1 3HAHUI OCHOBHBIX 5 1 0 https://m.edsoo.ru/7f41a6
pasaenoB Kypca 8 36
KJjacca
OcCHOBHEIE
3aKOHOMEPHOCTHU Bubmrorexa IOK
1.2 p 4 0 1 https://m.edsoo.ru/7f41a6
XUMHAYECKUX 36
peakuuii T
DNEKTPOIUTUUECK
as TMCCOLMAIIHSL. bu6nmorexa LIOK
1.3 XuMHUYecKue 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Hroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
O61mmas
XapaKTePUCTHKA
MIIECKIX bubnmorexa LIOK
2.1 4 0 1 https://m.edsoo.ru/7f41a6
sieMeHTOB VIIA- 36
IPYTIIBL. o
T"ajmorensl
O61mmas
XapaKTePUCTHKA
- bubnmorexa LIOK
2.2 6 0 1 https://m.edsoo.ru/7f41a6
ni1eMeHTOB VIA- 36
rpynnsl. Cepa u eé€ o
COEIUHEHNS
O6mmas
XapaKTePUCTHKA
MICCKIX but6mmoreka [IOK
2.3 7 0 1 https://m.edsoo.ru/7f41a6

36
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COCOUHCHUA

O61mas
XapaKTEPUCTHKA
XAUMUYCCKHUX bu6nmoreka [IOK
2.4 s1eMenToB |VA- 8 https://m.edsoo.ru/7f41a6
rpynnsl. Yriepoa 36
U KPEMHUU U UX
COEIUHEHHNS
Hroro mo pazaeny 25
Pasznea 3. Merajliibl M X COeTHHEHHUS
. bu6nunorexa LIOK
06
3.1 HIE CBOHCTBA 4 https://m.eds00.ru/7f41a6
METAIIOB
36
Baxneiimme bubnunoreka LIOK
3.2 METAIUILI U UX 16 https://m.edsoo.ru/7f41a6
COEIMHEHUS 36
Wroro mo pazneny 20

Pasznen 4. Xumus u okpyxaomas cpeaa

BemectBa n bubnuoreka [JOK
4.1 Marepuabl B 3 https://m.edsoo.ru/7f41a6
KU3HH YEIIOBEKa 36
Wroro mo pazneny 3
bubnmorexa LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME
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9 KVIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[Tepuonuueckuii 3aKOH.

1 Ilepuonuueckas cucrema 1 0 0 bubnnoreka [JOK
XUMHUYECKUX emenToB [l. U. 04.09.2023  https://m.edsoo.ru/00adb59e
MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 0 0 bubmorexa HOK

R 08.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 0 0 bu6mmoreka [IOK
HEOPraHUYECKHUX BEILECTB 11.09.2023 @ https://m.edsoo.ru/00adb7e2

4 Buapl XuMU9eCKOM CBS3U U THITBI 1 0 0 bubmuorexa [JOK
KPUCTATIMYECKUX PELIETOK 15.09.2023  https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme

5 I1 i 1 1 0
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 18.09.2023
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

6 Knaccugukanus XuMmuaeckux 1 0 0 bubnnoreka [JOK
peaxkuuii Mo pa3IMYHBIM IIPU3HAKAM 22.09.2023  https://m.edsoo.ru/00adbchb0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknuu. [ToHATHE O TOMOTE€HHBIX U 1 0 0 bubmmorexa [TOK
P ' 25.09.2023  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
[ToHsITHE 0 XUMHUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIONINE 1 0 0 bubmmorexa [JOK
P ’ PEL, m 29.09.2023  https://m.edsoo.ru/00adc28c

Ha CKOPOCTh XUMUYECKON PEaKIH U



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakiumn 02.10.2023  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nccorranuu. CHIbHbIE U ci1a0ble Bubmaorexa ITOK
A HHat. 06.10.2023  https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HoHHbBIe ypaBHEHUS peaKil bubnmorexa LOK
P peaxt 09.10.2023  https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEACTABICHHI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 13.10.2023  https://m.edsoo.ru/00add5d8
JIUCCOLIUALIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUNA 00 Bubmorexa ITOK
P . 16.10.2023 | https://m.edsoo.ru/00add8b?2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsatue o ruApoIN3€E CONEH Bubmorexa ITOK
P 20.10.2023 | https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH 23.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pemenne sKcrIepuMEHTATBHBIX bubmmorexa [JOK
27.10.2023 | https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHast pabora Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOLIMALIS Eubmorexa IIOK
P A HHALA. 06.11.2023  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
18 OO01mas xapakTepuCTHKA TaJIOTeHOB. bubnmuotexa [JOK
XHUMHYECKUE CBOWCTBA HA IIPUMEPE 10.11.2023  https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKUE CBOMCTBA, MOTYyYEHUE bubmmorexa [IOK
> HOAYA ’ 13.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «I[TomydeHne coNsTHOM KUCITOTHI bubmorexa LHOK
YHCHTE €077 ’ 17.11.2023  https://m.edso0.ru/00ade348
U3y4YeHHe e€ CBOMCTBY
Brruncnenus no ypaBHEHUSM
21 XUMUYECKUX PEAKIUi, €CIIH OJUH U3 bubmmorexa LIOK
PeAiIuH, A 20.11.2023  https://m.edso0o.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuoreka [JOK
VIA-rpynnsl 24.11.2023  https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
93 Haxosxnenue cepsl 1 €€ coeTMHEHU I bu6mmoreka [JOK
B IIpHpoie. XUMUYECKHE CBONCTBA 27.11.2023  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopoJ1, CTpOEHHUE, bubnnoreka [JOK
¢bu3nuecKkrue U XUMUYeCKHe CBOMCTBA 01.12.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE bubmmorera LOK
. 04.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIICHHOTO Crioco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 08.12.2023  https://m.edsoo.ru/00adec8a
OKpY’Karolen cpebl CoeTMHEHUSIMU
cephl
27 Brraucienre MaccoBOM JOIX BBIXOJA bu6mmoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

MPOAYKTa PEAKLUU 11.12.2023  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA AIIEMEHTOB
28 VA-rpymisbl. A30T, bu6mmoreka [IOK
pacnpocTpaHeHue B IPUPO/IE, 15.12.2023  https://m.edsoo.ru/00adeea6
(du3nUecCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u
29 XUMHUYECKHUE CBOMCTBA, MOTYUCHUE U bubmorera [JOK
> HOIYH 18.12.2023  https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas pa6ora Ne 3 mo Teme
30 «ITonmyyenne amMmmMuaKa, U3y4eHHE €T0 bubmmorexa OK
) ik 22.12.2023  https://m.edsoo.ru/00adf180
CBOWCTB
31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 25.12.2023  https://m.edso0.ru/00adf306
Hcnons30BaHrne HUTPATOB U COJICH
aMMOHHS B KQ4eCTBE MUHEPATHHBIX
32 noOpeHuii. XuMudeckoe bubmmorexa [JOK
% ' . 29.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u
33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta q)Q)IESI/I(lIe)CKI/Ie " bubmorexa HOK
P . 08.01.2024  https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
Hcnonb3oBanue GpocaToB B
34 KaueCcTBE MHUHEPATbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 12.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
35 npu Eﬂg ;HSJiCC;;CIIXHMquCKHC bubmorera [JOK
PHPOJE, 15.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcupel yriaepona, ux pu3snveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TPOOIEMBI, 19.01.2024  https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
37 VropHas KACIOTa U €€ COJIN bubmorexa [IOK
22.01.2024 = https://m.edso00.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOOHaT- 26.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYeCKMX BEIIECTBaX KaK O bubmorexa LOK
P H 29.01.2024  https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 Kpemnuii u ero coequHeHUS bubmorera [JOK
P s 02.02.2024 @ https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5.
a1 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
mo Teme «BakHeiile HeMeTaIbl 1 05.02.2024  https://m.edso00.ru/00ae0bf2
HX COCOUHCHHMS
KonTponbnas padorta Ne3 no teme
42 «Baxaelne HeMeTauIbl U UX bubmorexa HOK
09.02.2024  https://m.edsoo.ru/00ae0el8
COEIUHEHMS»
OO01mas xapakTepucTHKa
XAMHYECKUX DIIEMEHTOB —
43 MeTautoB. MeTtayuimueckas CBs3b U bubnmnoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 12.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3nyYecKue CBOMCTBA
METAJIOB
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XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DIEKTPOXUMHUUYECKUN P Eubmorexa ITOK
P . b 16.02.2024  https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MmeraiuioB. CiuiaBel. BerauciieHus mo
45 ABHEHUIM XMMHYECKUX PEAKIIUU Eubmorexa ITOK
P PCAKHIH, 19.02.2024  https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 ITonsaTHe 0 KOPPO3UK METAIIIOB Bubmorexa ITOK
pp 22.02.2024  https://m.eds00.ru/00ael1278
bubmuorexa [JOK
47 [enoumbie MeTaner 26.02.2024 | https://m.edsoo.ru/00ael4b?2
48 Okcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJns 01.03.2024 | https://m.edsoo.ru/00ael4b2
49 [llenouHO3eMeTbHBIC METAILTBI — bubmuorexa [JOK
KaJIbIIMA U Mardui 04.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxueiinme coefMHEHNAA KaJIbIUA Bubmorexa ITOK
s H 06.03.2024 | https://m.edsoo.ru/00ae15e8
51 O0001IeHre U CUCTEMAaTU3aIU
3HAHUH 11.03.2024
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubmuorexa [JOK
YCTpaHECHHS 15.03.2024  https://m.eds00.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOABI M METOJEI €€ Eubmorexa IIOK
" A 8 18.03.2024  https://m.edsoo.ru/00aelaed
yCTpaHEHUS
. bubnuotexa [JOK
>4 AdomHHHi 22.03.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA 1 bubmuorexa [JOK
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TUAPOKCH]IA 05.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
o6 Keneso 08.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COJIH Keje3a bubmuoreka [JOK
(1) u xeme3a (1) 12.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HaHUI 15.04.2024
[IpakTuueckas padborta Ne 7.
59 Pemienue skciepuMeHTAIbHBIX 3a7a4 bubnnoreka [JOK
o Teme «BakHeime MeTaJlIbl U UX 19.04.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB /1aH B U30BbITKE WU bubnuoreka [IOK
COJICPKUT MpUMecH. Beruncnenus 22.04.2024  https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaknuu
61 O0600611eHre U cucTeMaTH3amus
3HAHUH 26.04.2024
KontpomnbHas pabota Ne4 o reme
62 «BaxuHelnme MeTauibl 1 UX 99.04.2024
COCTTUHEHUS
63 BemecTBa u maTepuaisl B bubnuorexa [JOK
MOBCETHEBHOM KU3HU YEIOBEKa 03.05.2024  https://m.edso0.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHne bubnuoreka [IOK
OKpY KaloIen CpeIpl 06.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp x¥umuu B pelieHun bubnnorexa [JOK
IKOJIOTHYECKUX TPOOIEM 10.05.2024  https://m.edso0.ru/00ae4270
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66 PezepBHblit ypok. O6o01eHue 1 1 bubmumoreka [IOK
cHUcTeMaTu3aIys 3HaHUI 13.05.2024  https://m.edsoo.ru/00ae0dOa

67 PezepHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cHUCTeMaTH3aIvs 3HaHUI 17.05.2024 = https://m.edsoo.ru/00adb33c

68 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
CHCTEMAaTH3aIusI 3HAaHUH 20.05.2024 | https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienne

» Xumus, 9 kimace/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,
AxknmonepHoe obuectBo «M3aarenserBo «lIpocBemenne»

tabnuupel: [lepuonuyeckas cucrema XuMuueckux snemenTos J1. U.
MemnneneeBa, Tabnuia pacCTBOPUMOCTH, SJIEKTPOXUMHUUECKUN PsiL
HaIPsHKEHUS

METaJIOB

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypOBEHb. -

Peanuzauus-tpedoBanuii-@I"OC-0cHOBHOTr0-00111€r0-00pa30BaHusl. -
Metoanueckoe-nocooue-mis-yuntens.pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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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