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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHOI pabouel mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CpPEICTBAaMU y4eOHOTO
MpeaMeTa, YCTaHABIIMBAECT 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3zaiuyu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXKUT OCHOBOW [l (OPMHPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npo0eM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIabIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpPEeAeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 110 MPUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSSI PYHKITUU OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3yYaeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3ydeHne XMMHUM MPOUCXOJIUT C MPUBJICYECHUEM 3HAHUN U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a/1a4a
y4e0HOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
00001IIeHnI T MHUPOBO33PEHUECKOTO XapaKTepa, s3blKa HAyKW, B MPHOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YUYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00OpallleHus ¢ BEIIECTBAMU B ITOBCETHEBHOM JKU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HalpaBJCHHOCTh OOY4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOM
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIECH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo11ee 9rciio 4acoB, OTBEACHHBIX JIJISl U3YYCHUS XUMUHW Ha YPOBHE OCHOBHOTO
oO1ero o0pazoBaHusi, COCTaBIsET B 9 kinacce — 68 yacoB (2 yaca B HEZIEIO).



COAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMICTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJIeMEHTOB B llepuomnueckoil cucreme u
CTPOEHHEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBA3U. THUMBI KPUCTAIUIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJ1a XUMHUUYECKOU CBS3U.

Knaccudukaiys 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccuduxaiys XuMUYECKUX PeaKIuid MO Pa3IMuHbIM MpU3HaAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTETICHEH OKMUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, TIO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuMudeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonstne o karanuse. [loHsTHe 0 XUMHUUEeCKOM paBHOBeCUU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIIMI C  HCIOJb30BAHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUHUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHu3M IHCCOLMALIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xumHuueckoi cBsizu. Crenens aucconranuu. CUibHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakiuii MOHHOTO 0OMeHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHMS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHUI1 U COJIEH B CBETE MPEJCTABICHUN 00 3IEKTPOIUTHYECKOM TUCCOLIUAIINY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsTHE O THIpONIM3E Cconel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALNIMYECKUX PELIETOK HEOPraHUYECKUX
BELIECTB — METAJUIOB U HEMETauIoB (rpadura M anmasa), CIOKHBIX BEILECTB
(XJopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT



BO3JCHCTBUS  pa3iMyYHBIX  (PAKTOPOB, UCCIEIOBAHHE AIIEKTPOIPOBOJHOCTU
pPacTBOPOB BEUIECTB, MTPOLIEcCca AUCCOLMALIMY KHCIIOT, IIEJI0UEH U cosel (BO3MOKHO
UCITOJIb30BAaHUE BHJIEO MAaTEPHAJIOB), MPOBEJCHHE OIBITOB, HILTIOCTPUPYIOIIHUX
NpPU3HAKK TPOTEKAHMs] peakuii HMOHHOro oOmeHa (oOpa3oBaHue OcCalka,
BBIJICJICHUE Ta3a, O0Opa30BaHUE BOJIbI), OIBITOB, WJUIIOCTPUPYIOUIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEHUE, pPEeaKLUu pas3lIoKeHUs,
COCJIMHEHHUS), pACIO3HABAHME  HEOPraHWYECKMX  BEIIECTB C  IOMOIIBIO
KAUEeCTBEHHBIX PEAKLIHI HA HOHBI, PEIICHUE DKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYECKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpE XJiopa (B3auMOEICTBIE
C MeTajulaMM, HeMeTaJlaMH, uiesnodamu). Xuopooaopod. ConsHas KHUCIIOTa,
XUMHUYECKME CBOICTBA, IOJIy4YyeHHWE, NpHUMEHeHue. JleicTBue Xxijopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BaskHelme XI0puabl U UX HAX0XKICHUE B
IpUPOJE.

Oo6mas xapakrtepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (u3NYecKue CBONCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOIa
U cepbl. XuMU4eckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYecKrue cBoMcTBAa. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEeACTaBUTENS
KJjlacca KHUCIOT M crnenuduueckue). XUMUUYECKHE pEaklru, JeKallue B OCHOBE
MPOMBIIIUICHHOTO CIHOc0o0a TMOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
KUCJIOThl. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peakius Ha CyJb(aT-HOoH.
Haxoxnenue ceppl M €€ COENMHEHWN B NpUpoae. XUMHUYECKOE 3arpsi3HEHUE
OKpYXaIolEel Cpelbl COECOUHEHUSIMHU Cepbl (KHUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIIEHUSA. A30T, paclpOCTpPaHEHUE B MPHUPOJIE,
bu3nyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMUaK, ero
duznyecKkue u XMMHUYECKUE CBOMCTBA, NoyyeHue 1 npuMeHnenue. Cou aMMOHMS,
uX pU3nYecKue U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (U3HMUYECKHUE U XMUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEJICTaBUTEIs Kiacca KHUCIOT W crheruduueckue).
Hcnionp30BaHre HUTPATOB U COJICH AMMOHHMSI B KAYECTBE MUHEPATLHBIX YI0OpEHHUH.
XHUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpesibl COETMHEHUSMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOuBbl U BoAoéMOB). docdop, amnoTpomHbie
Moudukanuu docdopa, puznueckue n xumuueckue cpoiictea. Okcua docdopa



(V) u docdopnas xuciora, Qu3nuecKkue U XUMHYECKHE CBOWCTBA, IMOJTyUYCHHE.
Hcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATbHBIX YI00pEHUH.

OOmas xapakrepuctuka 3meMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. Y TIEpO/], AJFIOTPOIIHbIE MOAU(PHUKALINH,
pacnpocTpaHeHue B NpUPOJE, (PU3NUECKHE U XMMHYECKHE CBOMCTBA. AzncopOus.
KpyroBopotr yrimepoma B mpupome. OKcuawl yriepona, WX (U3HYECKHE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJy4YEHUE U
IpUMEHEHHEe. DKOJIOTHYecKrue NpoOieMsbl, cBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00AJBHOTO IMOTEIUIEHUs KJIMMaTa, MapHUKOBBIM 3(QekT. YrosbHas
KUCIOTa U €€ coJid, UX (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA, MOJIyYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIILJIEHHOCTH U CEIbCKOM XO351CTBE.

[TepBoHayasibHbIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJ, TJINLEPHUH, YKCYCHAsl KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOJAYKThl UX MepepaloTKu (OEH3MH), UX pPOJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM UEJIOBEKa. MarepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYEHHE H
npumeHeHue. CoeMHEeHHs KpeMHUs B ipupoe. O01me npeacTaBieHus 00 OKCHIE
kpemaus (IV) u xpemaueBoi kucinoTe. CHIIMKATHI, UX HCIIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BakHeiie CTpOUTENbHBIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobiembl 6€30macHOrO  MCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

W3y4YeHUE 0Opa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
WX TIPOTEKAHMsI, OMBIThI, OTPAKAIOIIHUE (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
raJIOTEHOB M UX COEIWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOPUAOB (TaJOreHU 1I0B), 03HAKOMJICHHE ¢ 00pa3iiaMu
ceppl UM €€ COECNUHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEpPUAIIOB),
Ha0JI0IeHNE Tpoliecca O0YTIIMBaHMS caxapa Mo AeCTBHEM KOHIIEHTPUPOBAHHON
CEpHOM KHUCIIOThI, U3YYEeHUE XUMHUECKUX CBOMCTB pa30aBIE€HHON CEpHOM KUCIIOTHI,
IPOBEJCHUE KAaUYECTBEHHON peakliiy Ha CyJIb(paT-uOH U HAOJIIOJEHUE IpU3HaKa €€
NPOTEKaHus, O3HAKOMJIEHHE ¢ (U3UYECKUMHU CBOMCTBamMH a3ota, ¢ocdopa M HX
COEIMHEHU (BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIOB), 00pa3liaMH a30THBIX
u ¢dochopHBIX ynoOpeHui, molydeHne, coonpanne, pacro3HaBaHUE U W3YYCHUE
CBOMCTB aMMMaKa, MPOBEACHHWE KaueCTBEHHBIX pPEAKIUl Ha HOH aMMOHMS U



dbochar-noH W wU3yYeHHWE TPU3HAKOB WX TPOTEKAHMS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTBI C MEIbI0 (BO3MOKHO HCIIOJIh30BaHUE
BHUJICOMATEPUAIIOB), M3YYCHUE MOJENEeH KPUCTAUIMYECKUX PEIIETOK aimasa,
rpaduta, QymiepeHa, O3HAKOMJICHHE C IPOIECCOM aJcopOIMKM pacTBOPEHHBIX
BEIICCTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHMCTBOM IIPOTHMBOTA3a, IMOJYUYCHHUE,
coOupaHue, pacliO3HABAHUE U U3YUYCHHUE CBOMCTB YIJIEKHUCIIOTO Ta3a, MpOBEICHUE
KAueCTBEHHBIX PEAKIMI HA KapOOHAT M CUJIMKAT-UOHBI U M3YyUYECHHE MPU3HAKOB UX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHOM IPOMBIIUICHHOCTH,
pellIeHUE SKCIEPUMEHTAIBHBIX 3aJa4 M0 TeMe «BakHeWilne HeMeTalllbl U HUX
COCIIMHCHUSD.

MeTaJJIbl 1 KX COeTUHEHUSA

OO6m1as XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIOB Ha OCHOBAaHUU
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diieMeHToB [, .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHue MeTauioB. MeTajunmdeckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKUH  PAX
HamnpspKeHU MetamioB. Ousnueckue U XUMHUYECKUE CBOMCTBA MeTailioB. O01ue
crocoObl Toy4yeHuss MeTaioB. [loHATHE O KOppO3UM METAIIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 9yTYH, TIOPATIOMUHIMN, OpOH32)
1 UX IPUMEHCHHE B OBITY U IIPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
dusnyeckue ¥ XMMHYECKHUEe CBOMCTBA (Ha mpuMepe Hatpus U Kainus). OKCHIBI U
TUJAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue IIeJOYHBIX METaIOB W HX
COEMHECHUM.

[[lenoyno3emenbHble METAUIbI MarHuii W KaJblMi: IIOJIOXKECHHE B
[Teproanueckoii cucteMe xumuaeckux 3neMeHToB . 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJI€HUE B NpUpojic. DU3NYECKHE U XUMUYECKHE CBOMCTBA MarHusi 1
Kanblius. BaxkHeinme coefuHeHus KabIiys (OKCUI, TUIPOKCHUI, CoJin). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIoJ103)keHue B [lepronueckor CUCTeMe XMMUYECKUX 3JIEMEHTOB
. N. MenneneeBa, CTpoeHHUE aroma, HaxoxaeHHe B Ipupone. dusznueckue u
XUMHYECKHE CBOMCTBA aTOMHHUSA. AM(POTEPHBIC CBOMCTBA OKCHIA M THIPOKCH]IA
AITIOMUHHUSL.

Kenezo: nonoxenne B [lepuoguueckoii cucreme XMMUYECKUX 3J€MEHTOB /1.
. MengeneeBa, CTpOEHHE aTOMa, HaxXOXKJA€HUE B mpupoac. Pu3nMyeckue Hu
XUMHUUYECKUE CBOMCTBA xkene3a. Okcuibl, Tuapokcuabl U conu xenesa (1) u sxxenesza
(1), ux cocraB, CBOWCTBA U TOJyUEHUE.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHHE C oOpaslaMu METAUIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBAMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCITOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHIA
KaJbIUg W HaTpUs C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCa TOPEHUS JKeie3a B KHUCIOPOJIe
(BO3MOXXHO  HCIIOIB30BAHWE  BHUJICOMATEPUAIOB), TPU3HAKOB  IPOTEKAHUS
KaueCTBCHHBIX PEAKIMi HA MOHBI: MarHUs, KaJIbIIMs, aTIOMUAHUS, TMHKA, sxere3a (1)
u xenesza (lll), menu (Il), HaGmroneHne M omucaHue MPOIECCOB OKpaIlMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiblusg (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), UCCIIEI0BaHNE aM()OTEPHBIX CBOMCTB T'MIPOKCHIA ATTFOMUHHUS U
THAPOKCHJIA IIMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a71ad 1o TeMe «Bakueimme
METaJUTBl ¥ IX COCTMHCHUSD).

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa m matepuanbl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCITOJIb30BAaHUE BEICCTB M XUMUYCCKUX peakmnuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XHWMHYECKOE 3arps3HCHUE OKpYKaromeh cpenbl (MpeaenbHas IOmyCTHMast
KOHIIEHTpalus Beuiects, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJIOrMYECKUX
po0Iem.

Xumuueckuii IKCnepumMeHm:

M3yueHHe oOpaslloB MaTepualioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIUMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanuzanusi MeXIpeaMETHBIX CBSI3€M MpU HM3yYEeHUH XUMHH B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATHUH, TaK W TOHATHH, SIBJISIOMIUXCS CUCTEMHBIMH JIUI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, IEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJIEib, SBJICHUE, IapHUKOBBIN
s PekT, TeXHOIOTHS, MAaTEPUAITHI.

dwuszrka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, ©30TOIIHI,
PaNOaKTUBHOCT, MOJIEKYJIa, AIEKTPUUECKUI 3aps, MIPOBOJTHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PaCTBOPUMOCTb, KpUCTAJIMYECKas
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COHIIE.

buonorus: ¢dortocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yA00pEeHHs, MUKPOIJIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIC BEIIECTBA.



['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, OJIE3HBIE
WICKOTIaeMbI€, TOTLUINBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aMOITOMOIITH B MPOIIECCE 3TOM Y4EeOHOM JesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEAECHUE M NOCTYNKH CBOMX TOBAPHUILEH C IMO3ULIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI NTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS NIPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO M TIO3HAHUWIO, JFO003HATEIHHOCTHh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  TPEAMETHBIX 3HAaHMM MO  XWMHHM, OCO3HAHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs C YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1eJIeCO00pa3HOE OTHOIICHHUE K TPUPOE KaK UICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHHIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOJIoIaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3INYHbIE METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M aHAJW3UpPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHHMsI 3a]1aBaTh BOIPOCHI (B XO€ Auasiora U (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3ECHTALHUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACATENBHOCTH  IPU  PELICHHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTBI, IPEIAracMble€ B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYarOUIMMHCS HAy4HbIE 3HAHUS, YMEHHUSI U CIIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy 00yueHus B 9 kj1acce npeIMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKUX TMOHSATUNA: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, AaHHWOH, NIPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJlb, MOJISIpPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJCKTPOJUTHUYECKAS] TUCCOLUALNS, PEaKIUA HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, HMOHHAaA,
MeTaJlTn4yecKas ), KpucTainyeckas pereTka, KOppo3usi METaJIOB, CIIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MPeAeabHO JOMYyCTUMAas KOHILICHTPAILUs
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e OIpPEIENATh BAJEHTHOCTD U CTENEHb OKUCICHUSI XUMUUYECKUX IJIIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAaHUE: OIMUCHhIBAaTh U XapaKTEePHU30BaTh
Tabnmuunyio (opmy [lepruoamueckoil cUCTEMbl XUMHUYECKHX DJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas moarpymnma (A-Tpynma)y U «mobodHas
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOAMUECKOM TabIuIIEe, C YHUCIOBBIMU
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsA sAApa, oOIiee YWCiIO BJEKTPOHOB U pacmpeleieHue HX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MECHCHHH



CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B Mpejenax MajblX MEPUOJIOB U
TJIABHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME WU CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIHi;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIETI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINN HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPALICHUNA B Pa3IUUYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIF0 XMUMHYECKOTO 3JeMeHTa Mo (opMmysie COEeAUHEHMS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMUYECKON PEaKIINH;

COOJTI0IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOM MOCYA0H 1 J1ab0paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBHUM C HHCTPYKIUSIMH TI0 BBIMIOJIHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OMBITOB T10 TIOJYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yTIIEKUCIIOro rasa);

MPOBOJAUTH PEAKIIMU, TTOATBEPKIAIOIINE KaUeCTBEHHBIN COCTaB pa3IMYHBIX
BEILIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOpUI-, OpOMHI-, HUOIUI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, TUIAPOKCUA-UOHBI, KATHOHBI
aMMOHHSI U HMOHBl M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB;

MIPUMEHSITH OCHOBHBIE OIEPAIIMK MBICIUTEIBHOU JEATeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHIE, CUCTEMATU3AIUIO0, BBISIBIIEHUE PUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JJI1 U3YYEHUSI CBOWCTB BEIIECTB U XUMHYECKUX
peakiii, €CTECTBEHHO-HAYYHBIE METOJAbl IO3HAHUS — HaOII0ICHHE,
U3MEPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN ).



TEMATHUYECKOE IIJNTAHUPOBAHUE

9 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnsie IIpakruyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znes 1. BemecTBo 1 XUuMHYeCKHe peakuuu
[ToBTOpEeHUE U yriryOieHue 3HaHUuM bubmmoreka [JOK
11 5 1
OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAS TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX cOeNHEHUS
21 OO0m1as XxapakTepUCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL L6p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO61mas xapakTepUCTHKa XUMHUYECKUX
2.3 aneMeHToB VA-Tpynimsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
24 Z-)JIeHI\iCHTO]f IVAI-JF Tkl YTIEpoa u 8 1 2 Bubmmorexa [IOK
' . PYHIEL pos https://m.edso0o.ru/7f41a636
KPEMHUI U UX COSANHECHUS



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

Uroro mo pazneny 25
Paznen 3. MeTaJuIbI M MX COeAUHEHUS
. bubnuorexa [JOK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnuorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KosaunyecTBo 4acoB Hara DJIeKTPOHHbIE
Ne usyuyenusi uudposBbie
Tema ypoka
n/n yp Bcero Ko;npo.m;nme HpaRTlgqec 9A, 9b, o0pa3oBaTejibHbIE
padoTsI KHe padoTshl 9B, 9T o
Brenenue. [lepnoanueckuii 3aKoH.
1 Ilepnomuueckas cucreMa XUMHYECKUX 1 01.09.23 Bubmrorexa IOK
proA AR https://m.edsoo.ru/00adb59e
anemenToB /I. 1. Menaeneera
bubnuoreka [{OK
2 Knaccnbukanuss XMMHIeCKUX COe TUHEHNN 1 06.09.23
Purcan A https://m.edsoo.ru/00adb6b6
3 Kraccudukanms XMMAYIECKUX PEAKIHii 110 1 08.09.23 bubanorexa [JOK
Pa3IMYHBIM [IPU3HAKAM o https://m.edso0.ru/00adb7e2
CkopocTh xuMuueckux peakuuii. Karanus.
4 d)aKIT)o B, BIIUSAIOIIHE le: CKOPOCTbH 1 13.09.23 Bubmiorexa HOK
PEL . B P AR https://m.edsoo.ru/00adbac6
XUMUYECKON peakluu
KonTponsHnas padora Nel no Teme Bu6 LIOK
noInoTEKA
5 «[loBTOpEenue u yriyOiieHre 3HAHUH 1 1 15.09.23
p yrry https://m.edsoo.ru/00adbac6
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
bubmnoreka IIOK
6 DIIEKTPOIUTHYECKAS JUCCOIIAALIIS 1 20.09.23
p A THar https://m.edsoo.ru/00adbcb0
7 OCHOBHBIE TIOJIOKEHUST TEOPUHU 1 9.09.23 bubnnorexa [JOK
DIIEKTPOIIUTHIECKON JUCCOIMAIIMU o https://m.edsoo.ru/00adbe9a
3 XUMHYECKHE CBOMCTBA KUCIIOT KaK 1 7.09.23 bubnunorexa LIOK
3JIEKTPOJIUTOB o https://m.edsoo.ru/00adc28¢c
XUMHUYECKHE CBOMCTBAa OCHOBAHUU KaK
9 1 59.09.23 bubanoreka [JOK

SJICKTPOJIHUTOB

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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XMMHYECKHE CBOMCTBA OCHOBAaHUH KakK

bubnunoreka LIOK
10 04.10.23
PJICKTPOIIITOR https://m.edsoo.ru/00adcd68
bubnunoreka LIOK
11 r el 06.10.23
HAPOIHS Colien https://m.edsoo.ru/00add448
12 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 11.10.23 bubnunoreka LIOK
«XMMHYECKHUE PEAKIIUM B pACTBOPaX» o https://m.edsoo.ru/00add5d8
13 [Ipaktuyeckas padora Ne 1. «Pemenue 13.10.23 bubmuoreka [IOK
SKCIIEPUMEHTANIBHBIX 331249 o https://m.edsoo.ru/00add8b2
KonTponbnas paborta Ne2 mo teme
14 «INEKTPOJIUTHYECKAS TUCCOIUALIHS 18.10.23 bubmorexa [JOK
P AHCCOTHAITL o https://m.edso0.ru/00addec0
XVWMHUYECKUE PEAKIIMH B PACTBOPAX)»
bubnuoreka [IOK
15 06 20.10.23
HHasl XaparTepueTHia HeMeTailIon https://m.edsoo.ru/00adbac6
16 OO61mas xapakTepuCcTHKa raJIOr€HOB. 25.10.23 bubnnoreka [JOK
XHUMHUUYECKHUE CBOMCTBA HA IIPUMEPE XJI0pa o https://m.edsoo.ru/00addfe2
XmopoBogopoa. CoJisiHast KHCIIOTA,
17 XUMUYECKHE CBOMCTBA, MOJTYyYEHUE 27.10.23 bubmorexa HOK
» OIYH ’ o https://m.edsoo.ru/00ade104
MpUMEHEHUE
[IpakTuueckas pabora Ne 2 o teme
18 «lTonyyeHne COIIHON KUCIOTHI, U3YYEHUE 08.11.23 bubmorexa [JOK
B y:{ » 1Y o https://m.edsoo.ru/00ade348
e€ CBOWCTBY»
Berurcnenus mo ypaBHEHUSIM XUMHUYECKUAX
19 €aKIUi, €CITM OJTMH U3 PEarcHTOB JaH B 10.11.23 bubmorexa OK
DEAKIHH, A P g o https://m.edsoo.ru/00ade488
M30BITKE
20 OO6mmas xapakTepucTrka 31eMeHToB VIA- 151123 bubnmnoreka [JOK

rpynnsl. XanbskoreHsl. Cepa.

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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AnnotpornHbie MOAU(DUKALIUY CEPHI.

bubnunoreka LIOK
21 Haxoxnenue cepbl 1 €€ coeTuHEHUI B 17.11.23
a p fl https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKUE CBOMCTBA CEPBI

99 CepoBoaopoi, cTpoeHHE, (PU3HUECKUE U 991123 bubnmnoreka HOK
XUMHUYECKHE CBOWCTBA o https://m.eds00.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,

23 bu3HYEeCKHEe U XUMHUYECKUE CBOMCTBA 24.11.23 bubmmorexa [IOK

’ o https://m.edsoo.ru/00adea28
MPUMEHCHUE

24 [TpakTuueckas paborta Ne3 «M3yuenue 29.11.23 bubmmoreka [JOK
CBOMCTB CEPHOM KUCIOTHI» o https://m.edsoo.ru/00adbac6
XHUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE
IPOMBIIIJICHHOTO CIIOC00a MOTyYCHHUS

25 CEPHOI KUCIOThL. XUMUYECKOE 01.12.23 bubmorexa OK

P ' ) o https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAKOIIEH CpeJibl
COCIIMHCHUSIMH CEPbI

26 Brruncnenue MaccoBoii 10U BBIXO/1a 06.12.93 bubmmoteka IIOK
IPOJIyKTa PEAKIHU o https://m.edsoo.ru/00adec8a
K 5 06 bubnuoreka [{OK

OHTpOJIbHAs paboTa « ast

27 P P B 08.12.23 https://m.edsoo.ru/00ae3f
XapaKTepUCTHKA 3JIeMeHTOB VIA-Tpynnb» 50
OO01mmas xapakTepucThKa 3JeMeHTOB VA-

28 rpynnsl. A30T, pacipOCTpaHEHHE B 13.12.93 bubmuoreka [IOK
npupoe, Gu3ndeckue 1 XUMHUYECKUe o https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHUak, ero Gpu3nuecKue 1 XUMUIECKUE

29 d 15.19.93 bubnuoteka [JOK

CBOﬁCTBa, MOJIY4YCHHUEC U ITPUMCHCHUC

https://m.edsoo.ru/00adf004
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[IpakTuueckas padora Ne 4 o reme

bubnunoreka LIOK
30 «Ilomydyenne aMmmuaka, u3yuyeHue ero 20.12.23
i > 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€¢ Gu3nIecKue u 991223 bubnmnoreka HOK
XUMHUYECKHE CBOWCTBA o https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH

32 aMMOHMS B KAYECTBE MUHEPAJIbHBIX 2712.23 bubnmnoreka HOK
ynob6penuii. XuMUUECKOE 3arpsa3HEHIE o https://m.edso0.ru/00adf518
OKPY’KaIOILeH Cpebl COEAUHEHUSMH a30Ta
dochop. Oxeup pochopa (V) u

33 (1)0(:(%)0 pHa;I KI/ICJ'I((l))Ta Q)Q)Pl;)SH(‘IGZKI/IC u 29.12.23 bubmorexa [JOK

p o o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, MOJyYCHHE
Hcnons3oBanue GhochaToB B KaUECTBE
34 MUHEpaIbHBIX yI0OpECHHM. 3arps3HeHne 10.01.24 bubsmorexa [JOK
PATBHBI YAODP AP o https://m.eds00.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu

35 Yrnepon, pacupocTpaHEHHE B IPUPOJIE, 12.01.94 bubmmnoreka HOK
(GH3HYECKrE U XUMHYECKHE CBOMCTBA o https://m.edso0.ru/00adfd9c
Oxkcunsl yraepoaa, ux Gpusndeckue u

36 XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE 19.01.24 bubnuoreka [{OK
po06JIEMBI, CBA3aHHBIE C OKCHIOM o https://m.edsoo.ru/00adfebe
yriepona (1V)

bu6nmorexa LIOK
37 YronapHas KUCIIOTa B €€ COTTN 17.01.24
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
| bubnunorexa LIOK
38 [TorydeHne yriIeKUCIIOro rasa. 19.01.24

KauectBennast peakuus Ha KapOoHaT-HOH"

https://m.edso0.ru/00ae027¢
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[TepBoHauanbHBIE MOHATHS 00

bubnunoreka LIOK
39 OpraHUYEeCKUX BEIECTBAX KaK O 24.01.24
p m https://m.edsoo.ru/00ae054e
COCIMHECHUSX YIiIepoaa
Kucnopoxoconepxkaliie opraHn4ecKkue bubmorexa HOK
HCIT U raHUYECKU
40 POAOCOACPALL p 26.01.24 https://m.edso0.ru/00ae3f
COEUHEHUS
50
bu6nmoreka [IOK
41 Kpemunii u ero coequaenus 31.01.24
P a https://m.edsoo.ru/00ae080a
bubnunoreka LIOK
42 CunmmkaTHasi IPOMBIIIUIEHHOCTD 02.02.24
P https://m.edsoo.ru/00ae0bf2
[IpakTrueckas padora Ne 5. Pemenue
43 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME 07.02.24 bubmmoreka [JOK
«Baxxueiime HeMeTaIbl U UX N https://m.edso0.ru/00ae0bf2
COEIMHEHU»
KonTtponsnast padora Ne3 o teme
44 «BaxHeln1e HeMeTaluIbl U UX 09.02.24 Bubmrorexa IOK
R https://m.edso0.ru/00ae0e18
COETUHEHU
OO01mas xapakTepUCTHKa XUMUYECKUX
45 3JIEMEHTOB — METaJIJIOB. MeTaimnueckas 14.02.24 bubnuoreka [{OK
CBSI3b U METAUTMYECKAST KPUCTAITHIECKAST o https://m.edsoo.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XUMHYECKHE CBOMCTBA METAJIOB. Eu6 110K
noInoOTEKA
46 DIEKTPOXUMHUYECKUN DA HANPSKEHUH 16.02.24
p P p https://m.edsoo.ru/00ae1156
METAJUIOB
O6111e cnocoObl MOTYyYSHHsI METALIOB.
CmutaBel. BeluncieHus mo ypaBHEHUSIM b K
47 P 21.02.24 nommorexa O

XUMHUYCCKUX peaKI_II/II\/'I, €CJIM OAUH U3
PCarcHTOB COACPIKUT IMIPHUMECHU

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

bubnunoreka LIOK

48 I1 28.02.24
OHATHE O KOPPO3HI METAILIOB https://m.edso0.ru/00ael1278
49 OO01as xapakTepuCcTHKa 3JIEMEHTOB 1 A 01.03.24 bubmmoreka [JOK
rpynnsl. 1{eno4Ynbie MeTasIbl N https://m.eds00.ru/00ae14b2
bubnunoreka LIOK
50 O 06.03.24
KCHRT H THAPORCHAB! HATPHA 1 KaTHA https://m.edsoo.ru/00ae14b2
[lemouHO3eMeIbHBIC METAIITBI — KaJIbIIHI bubnuorexa [IOK
51 . 13.03.24
1 MarHum https://m.edsoo.ru/00ael5e8
bubnunoreka LIOK
52 Baxueiimme coequHe an 15.03.24
PRHCHIH FIHCHITT KATBHIA https://m.edsoo.ru/00ael5e8
Bnbanoteka LIOK
53 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 20.03.24 https://m.edsoo.ru/00ae3f
50
54 JKécTkocTh BOABI M CLIOCOOEI €€ 22.03.24 bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme Bu6 110K
noIMoTEKa
55 "YKécTkocTh BO €TOJIBI €€ 03.04.24
e TB"B AR METOME https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubmmoteka IIOK
56 Amro 7 05.04.24
JTOMIHIH https://m.edsoo.ru/00aelc64
57 AM@oTepHbIe cBOMCTBA OKCHIA U 10.04.24 bubmuoreka [IOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bu6nmorexa LIOK
58 X 12.04.24
e1eso https://m.edso00.ru/00ae1d86
Oxcuasl, THAPOKCUABI U cou keire3a (11
59 i ap i Q) 17.04.24 bubnuorexa [IOK

u xenesa (I11)

https://m.edso0.ru/00ae35e6
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0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

Bubnnoteka LIOK

60 = 1 19.04.24 https://m.edsoo.ru/00ae3d
«BaxHee MeTaIbl 1 UX COETUHEHUI» o8
[TpakTuueckas padora Ne 7. Pemenue
61 3KCIIEPUMEHTAJIBHBIX 3a71a4 10 TEME 1 24.04.24 Bubmorexa IIOK
P . o https://m.edso0.ru/00ae3de8
«Baxueme MeTaIbl 1 KX COETUHEHUI»
BbruncieHus o ypaBHEHUSAM XUMHYCCKUX
€aKIii, eCJIM OJUH U3 PEarcHTOB JaH B
62 §36HTK6 HJIH COJIE )KI/ITI:'I HMECH 1 26.04.24 Bubmrorexa IOK
AP . p ) R https://m.eds00.ru/00ae1750
BrlunciieHns MacCoBOM IOJIU BBIXOIa
MPOJYKTA PCAKIIUU
O00011IeHNE U CHCTEMATH3a 3HAHHH bubnvoreka LIOK
HHUE U CUCTEMAaTU3aLMA 3HAHUN
63 H . 1 1 03.05.24 https://m.edsoo.ru/00ae3f
«Baxueime MeTaIbl 1 KX COETUHEHUI» 0
KontponbHas pabota Ne4 o teme bubnmoteka LIOK
HTPOJIbHAS ta Ned o Tem
64 P . P 1 08.05.24 https://m.edsoo.ru/00ae3f
«BaxkHei1e MeTaIb U KX COEIUHEHUI» <0
BemecrBa 1 maTepuainsl B IOBCEIHEBHOU bubmmoteka IIOK
65 1 15.05.24
JKU3HU YeJIOBEKa https://m.edso0.ru/00ae3f50
66 XUMHYECKOE 3arps3HEHNE OKPYIKaAIOIIEH 1 17.05.24 bubnnorexa [JOK
cpesl A https://m.eds00.ru/00ae4270
Ponp XuMHH B peIIEHUH DKOJIOTMUECKHX
67 p 1 29 05.24 bubnuoreka [{OK
npodiem https://m.edsoo.ru/00ae4270
PesepBHrlit ypok. O6001ICHHE U
68 cucremaTusauus 3HaHui «Bemecrtsa. 1 24.05.24 bubnuotexa [JOK
Xumuueckue peakiuu. OCHOBBI e https://m.edsoo.ru/00ae0d0a
HEOPTaHMYECKON XUMUNY
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkor C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

[Toypounsie pa3zpaboTtku no xumu, 8-9 kinacc, M.FO.I'opkoBeHKo;

Xumust TeTpajb i 1abopaTopHbIX onbITOB K yueoHuky O.C.I'abpuensna, 9
KJIACC;

Xumus 8-11 kiaccel, CIpaBOYHUK B TaOIUIAX;

Xumusi, KOHTPOJIbHO-U3MEPUTENIbHBIE MaTepuabl, kK yueoOnuky O.C. ['abpuensHna;
Xumus B Tabnunax, 8-11 kmaccel, cipaBouHoe nocodue, A.E. Hoconona;

OKuCIUTENBHO-BOCCTAaHOBUTEIbHBIC peakunu, xumus. J1.J1. JI3yn3oBa

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://edsoo.ru/

https://fipi.ru/ https://resh.edu.ru/
https://lesson.academy-content.myschool.edu.ru/04/08

http://school-collection.edu.ru/






