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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opranuzanusax Poccuiickoit deaeparuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET pPACIpPEIECICHUE €ro Mo KiaccaM U CTPYKTYpPUPOBAHHUE IO
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 y4€OHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed M3yUdeHUsl MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
posib UrparoT (GOpPMUPYEMbIE XUMHUEW NPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DYHEPIETHUECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JeATENbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUs B OOYYEHMHM XMMHUM OOECIEUMBAIOTCA CIEHM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepKaHHUE CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpeacTaBlieHUd 00 3NEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYYEHUs U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHUIO U METO[aM
MO3HAaHUSI B Hayke. M3ydeHue XMMHUU MPOUCXOJUT C MPUBJICUCHHEM 3HAHUU W3
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 M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI. 3a/1a4a
y4eOHOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIEHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIka HayKHW, B MPUOOLICHUH K



HAy4YHBIM METOJaM IMO3HAHUS MPU U3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHNY U Pa3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIeCTBAMH B TTOBCEIHEBHOM 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, CAMOCTOATEIbHOMY MPUHSATUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

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

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAHUSA LEHHOCTH XUMHUYECKHMX 3HAHUWA [UIsi BBIPAOOTKH HKOJIOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, cocrasisieT 136 dacos: B 9 kiacce — 68 yacoB (2 ydaca B
HEJIEITI0).



COAEPXKXAHUE OBYUYEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJINS, KAIBIUS U UX COETUHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJIeMEHTOB B llepuomnueckoil cucreme u
CTPOEHHEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIAYECKHUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHUJ1a XUMHUUYECKOU CBS3U.

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

Knaccuduxanuys XuMUYECKUX PeaKIUid M0 Pa3IMuHbIM IPU3HAKAM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTETNCHEH OKMUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXuUMUYecKoW peakuuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

pPaBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKunu. CocraBiienue YpPaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMI C  HMCIOJb30BaHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopus dAEKTPONUTUIECKON TUCCOUNUALMHU. DIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHu3M IHCCOLMALIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xumHuueckoi cBsizu. Crenens aucconranuu. CUibHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkIuii MOHHOTO OOMeHa,
IOJIHBIE W COKpAIIEHHbIE HMOHHBIE YpaBHEHUs peakiui. CBOWMCTBa KHUCIOT,
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



BO3JICHCTBUSL  Pa3iMuYHbIX  (PAKTOPOB, HCCIEIOBAaHUE DJIEKTPOMPOBOJHOCTU
pPacTBOPOB BEUIECTB, MTPOLIEcCca AUCCOLMALIMU KHCIIOT, IIEJI0UEH U cosel (BO3MOKHO
UCITOJIb30BAaHUE BHJIEO MAaTEPHAJIOB), MPOBEJCHHE OIBITOB, HILTIOCTPUPYIOIIHUX
NpPU3HAKK TPOTEKAHMs] peakuii HMOHHOro oOmeHa (oOpa3oBaHue OcCalka,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WIUTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEeHUEe, pPEaKLUu pa3lIoKEHUS,
COCJIMHEHHUS), pACIO3HABAHME  HEOPraHWYECKMX  BEIIECTB C  IOMOIIBIO
KAUEeCTBEHHBIX PEAKLIHI HA HOHBI, PEIICHUE DKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJuibl 1 X cOeIMHEHUS

OOmiast xapakTepucThka rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYECKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpE XJiopa (B3auMOEICTBIE
C MeTajulaMM, HeMeTallaMu, niesnodamu). Xuoposoxopon. ConsHas KUCHOTa,
XUMHUYECKME CBOICTBA, IOJIy4YyeHHWE, NpHUMEHeHue. JleicTBue Xxijopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BaskHelme XI0puabl U UX HAX0XKICHUE B
IpUPOJE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u ¢u3nyYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XuMU4eckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMHUYecKkrue cBorcTBa. OKCHIBI CEpbl KaK MPEICTABUTENTN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, GU3NIeCKue 1 XUMUYECKHE CBOMCTBA (00IIHe KaK MpeCTaBUTENs
KJjlacca KHUCIOT M crnenuduueckue). XUMUUYECKHE pEaklru, JeKallue B OCHOBE
MPOMBIIIUICHHOTO CIHOc0o0a TMOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
KUCJIOThl. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklus Ha CyJab(}ar-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. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIECHHS. A30T, paclpOCTpPAHEHHE B MPUPO/IE,
bu3nyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMUaK, ero
duznyecKkue u XMMHUYECKUE CBOMCTBA, NoyyeHue 1 npuMeHnenue. Cou aMMOHMS,
uX (pU3NYecKue U XUMUYECKUE CBOICTBA, mpuMeHeHne. KadecTBeHHas peakuys 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.
XHWMHUYECKOE 3arpA3HEHUE OKPYIKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOuBbl U BoAoéMOB). docdop, amnoTpomHbie
Moudukanuu docdopa, puznueckue n xumuueckue cpoiictea. Okcua docdopa



(V) u docdopnas xuciora, Gusnueckne U XUMHUYECKUE CBOWCTBA, MOJTYYCHHUE.
Hcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATbHBIX YA0OPEHUH.

OOmas xapakrepuctuka 3eMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. Y TIEpO/], AJFIOTPOIIHbIE MOAU(PHUKALINH,
pacnpocTpaHeHue B NpUPOJE, (PU3NUECKHE U XMMHUECKHUE CBOICTBA. AJcopOuusl.
KpyroBopotr yrimepoma B mpupome. OKcuawl yriepona, WX (U3HYECKHE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJy4YEHUE U
IpUMEHEHHEe. DKOJIOTHYecKrue Npo0ieMsl, cBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00AJBHOTO IMOTEIUIEHUs KJIMMaTa, MapHUKOBBIM 3 QekT. YrosbHasd
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.

[TepBoHayabHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSX
yriaepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJ, TJINLEPHUH, YKCYCHAsl KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX MepepaloTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OeJIKaX, yriieBoJax — U UX
poJiM B JKH3HM UEJIOBEKa. MarepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYEHHE H
npumeHeHue. CoeMHEeHHs KpeMHHMs B mpupojie. OO1ue npercTaBieHus 00 OKCHuie
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 MATEPUAIIOB B MOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

W3y4YeHUE 0Opa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
WX TPOTEKAHMSI, OMNBIThL, OTpa)Kalllue (QU3NYECKHEe M XHMHUYECKHE CBOMCTBa
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOPUAOB (TaJOreHU 1I0B), 03HAKOMJICHHE ¢ 00pa3iiaMu
ceppl UM €€ COECNUHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEpPUAIIOB),
HaOJII0/IeHNe Tpoliecca O0YTIIMBaHUS caxapa Mo IeWCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUYECKIX CBOMCTB Pa30aBIE€HHON CEpHON KUCIIOTHI,
IPOBEJCHUE KAaUYECTBEHHON peakliiy Ha CyJIb(paT-uOH U HAOJIIOJEHUE IpU3HaKa €€
IPOTEKaHus, O3HAKOMJIEHHE ¢ (U3NYECKUMHU CBOMCTBamMH a3ota, ¢ocdopa U HX
COeMHEHHH (BO3MOKHO MCIOJIb30BaHUE BUAEOMATEPUaoB), 00pa3liaMyu a30THbBIX
u (dochopHBIX ynoOpeHui, moIydeHne, cOONpanne, pacro3HaBaHUE W W3YUYEHUE
CBOMCTB aMMMaKa, MPOBEACHHWE KaueCTBEHHBIX pPEAKIUl Ha HOH aMMOHMS U



dochar-uoH W wU3yYEeHHWE TPU3HAKOB WX TPOTEKAHUS, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTBI C MEIbI0 (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), M3YYCHUE MOJENEeH KPUCTAUIMYECKUX PEIIETOK aimasa,
rpaduta, QymiepeHa, O3HAKOMJICHHE C IPOIECCOM aJcopOIMKM pacTBOPEHHBIX
BEIICCTB AKTUBUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YECHUE,
coOupaHue, paclio3HABAHUE U U3YYCHUE CBOMCTB YIJIEKHCIIOTO rasza, MpOBEJCHUE
KAueCTBEHHBIX PEAKIMI HA KapOOHAT M CUJIMKAT-UOHBI U M3YyUYECHHE MPU3HAKOB UX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHOM IPOMBIIUICHHOCTH,
pellICHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BaxHelllne HEeMETaulbl U UX
COCIIMHCHUSD.

MeTaJJIbl M UX COeUHEHMS

OO6m1as XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diieMeHToB [, .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHue MeTauioB. MeTamimdeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMHUYECKUH  pAl
HamnpspKeHU MetamioB. Ousnueckue U XUMHUYECKUE CBOMCTBA MeTailioB. O01ue
crocoObl Toy4yeHuss MeTaioB. [loHATHE O KOppO3UM METAIIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI X OT KOppo3uu. CriiaBsl (CTallb, UyTYH, JIOPATIOMUHUMA, OPOH3a)
1 UX IPUMEHCHHE B OBITY ¥ IIPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
dusznyeckue ¥ XMMUYECKHUE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUIbl U
TUJAPOKCHABI HaTpusd MW Kanus. [[puMeHEHHe IIENIOYHBIX METAIOB MW HUX
COEMHECHUM.

[[lenoyno3emenbHble METAUIbI MarHuii W KaJblMi: IIOJIOXKECHHE B
[Teproanueckoii cucteMe xumuaeckux 3neMeHToB . 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJICHUE B npupoje. PU3NYecKne U XUMAYECKUE CBOMCTBA MarHusi U
Kanblus. BaxkHeinme coeiuHeHUs Kanblnsl (OKCUI, TUIPOKCHUI, COJIN). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIoJ103)keHue B [lepronueckor CUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOeHUE aToma, HaxOXAeHHUE B Ipupone. Pusnyeckue u
XUMHYECKHE CBOMCTBA aTIOMHHHUSA. AM(POTEpHBIC CBOMCTBA OKCHAA 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. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOWCTBA U MOJyUEHUE.

Xumuueckuii IKcnepumenm:



O3HAaKOMJIEHHE C O00pa3laMl METaUIOB M CIJIaBOB, HUX (PU3HYECKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJIbIUg WU HATpUsl C BOJOM (BO3MOXKHO MCIOJB30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCa TOPEHUS JKeie3a B KHUCIOPOJIe
(BO3MOXXHO  HCIIOIB30BAHWE  BHUJICOMATEPUAIOB), TPU3HAKOB  IPOTEKAHUS
KaueCTBCHHBIX PEAKIMI HAa MOHBI: MAarHUs, KaJIbIKs, aTIOMUAHUS, TMHKA, kene3a (1)
u xenesza (lll), menu (Il), HaGmromeHue M ommMcaHue MPOIECCOB OKpaIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiblusg (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
THAPOKCHJIA IIMHKA, PEIICHUE AKCIICPUMEHTAIBHBIX 337a4 1Mo TeMe «Bakueimme
METaJUTBl ¥ IX COCTMHCHUSD).

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa m matepuanbl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYCCKUX peaknuii B ObiTy. [lepBas momMoris mpu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XHAMHYECKOE 3arps3HEHUE OKpYyXKaromed cpeabl (mpenaenbHas JOMyCTHMast
KOHIIEHTpalus BeuiecTs, nainee — [1/IK). Ponb xuMuu B pelieHnH 3KOJIOTMYECKHUX
po0Iem.

Xumuueckuii IKCnepumMeHm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpH M3yYeHWH XUMHHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIC TOHSTHS: HAy4YHBIH (DaKT, rUmoTes3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, IEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJIEib, SBJICHUE, IapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwuszrka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJI, U30TOTIHI,
PaNOaKTUBHOCT, MOJIEKYJIa, AIEKTPUUECKUI 3aps, MIPOBOJTHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAs]
peméTKa, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, C€AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COHIIE.

buonorus: ¢dortocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yIA00pEeHHs, MUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.



['eorpadus: atmocdepa, ruapocdepa, MUHEpPaJIbl, TOPHBIE TOPOAbI, MOJIE3HBIE
WICKOTIaeMbI€, TOTLUINBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOYyYEeHHS XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMHN O0yUYarOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

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

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATEIbCKOM, TBOPYECKOW W JAPYTUX  BHJAAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aMOITOMOIIH B MPOIIECCE 3TOM yueOHOM NesATEeIbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEAECHUE M NOCTYNKH CBOMX TOBAPHUILEH C IMO3ULIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE U XMMUYECKOW PEaAKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEJIOH, O POJIM XUMHUHU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOMU



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOy4YEHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Js, 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 AESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ 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 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIeCTBOBaHUS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH 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  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MYyTeH HUX PEIICHUS MOCPEICTBOM METOJIOB XUMMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3YJNbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPeaMETOB (HOPMHUPOBATH IMPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIeHus (MHAYKTHBHBIC, JICTYKTUBHBIC, 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 MOJICIbHbIE TIPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (pOPM IPEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATH Pa3IUYHbIE METOJbI U 3alpOoChl MPHU 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 aKTHUBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJIM3UPOBATh B Ipolecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMsI 33]1aBaTh BOIPOCHI (B XOJ€ Auaiora v (WIn) IUCKYCCUH) IO CYILIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOrO OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAIIM3UPOBATH KOHTEKCTHI, IIPEUIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUi, crnenudpuyYecKue I TpeAMETHOW o0macth  «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 npeMETHbIC 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, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl pPeaKIusi, XUMUYECKasl CBS3b, TEIJIOBOU 3 DeKT
peakiuu, MOJlb, MOJISIpPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJCKTPOJUTHUYECKAS] TUCCOLUALNS, PEaKIUA HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC pPEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, HMOHHAaA,
MeTaJlTn4yecKas ), KpucTainyeckas pereTka, KOppo3usi METaJIOB, CIIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MpeAeabHO JOMYyCTUMAas KOHIICHTpaIus
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 PEAKIUN;

e OIpPEIETATHh BAJEHTHOCTh U CTENIEHb OKUCICHUSI XUMUUYECKUX DJIIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKMChIBaTh W XapaKTepu3oBaTh
tabnmuunyio (opmy Ilepuoamdeckoil cucTeMbl XMMHUYECKHX DSJIEMEHTOB:
paznuyaTh TOHSATUSA «rJaBHas moarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCA B IEPUOANYECKON TaOIUIE, C YNCTOBBIMU
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 COCIMHEHUN B MpeJesax MajblX NEPUOJOB U
TJIABHBIX TOJATPYMH C YYETOM CTPOEHUS 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 (OMHUCHIBATH) OOIMIME W CHCIU(PUICCKHE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIETI0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHMS SJIEKTPOHHOTO OajaHCca ATUX PEaKIIMii;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPALICHUNA B Pa3IUUYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO 3JeMeHTa Mo (opMyse COEeIUHEHMUS,
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 HHCTPYKIHUSIMU TIO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB T10 TIOJYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yTIIEKUCIIOro rasa);

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

MIPUMEHSITH OCHOBHBIE OIEpPAIIMK MBICIUTEIBHOU IEATeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHIE, CHCTEMATU3AIUIO0, BBISIBJICHUE MPUUNHHO-
CJIEJICTBEHHBIX CBSI3€M — JJI1 U3YYEHUSI CBOWCTB BEUIECTB U XMMHYECKUX
peakiii, €CTECTBEHHO-HAYYHBIE METO/Abl TO3HAaHWS — HaOII0ICHHE,
U3MEPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
pecypchbl
Pa3znea 1. BeniecTBO M XUMHYeCKHE PeaKIUn
[ToBTOpEeHUE U yriryOieHne 3HaHu bubmmoreka [JOK
11 5
OCHOBHBIX pa3/eoB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaxiuii https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLHAITHS. 9 bubnnorexa [JOK
' XHUMHUUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro mo paszneny 18
Pasznea 2. Hemerananl 1 HX coeNHEHUS
21 OO0m1as XxapakTepUCTUKa XUMHUECKUX 3 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XapakKTepUCTHKA XUMUISCKUX
2.2 anemeHToB VIA- el Cepa u eé 6 bubmmorexa [IOK
' TPYTIEL Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, Gpochop 1 ux 9 bubmmorexa [IOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
24 anemeHToB |V A-rpynmnsl. Yriaepon u 10 Bubmmorexa [IOK
' . PYHIIEL post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHCHUS



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

Wroro mo pazneny 28
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 13 https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 2 bubnmorexa [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

HOYPOYHOE INIVIAHUPOBAHUE

9 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 Knaccudukanus u HoMeHKIaTypa 1 bubnnorexa [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
5 Kiaccudukanms XuMuaeckux 1 bubnunoreka LIOK
peaKkuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
3 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/00adcade
[ToHsTHE O CKOPOCTH XUMUUYECKOMN
4 eakuu. IIoHsITHE O TOMOT€HHEIX U 1 bubnuorexa [JOK
P ] https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
KonTtponbHas pabora Nel no reme
5 «IToBTOpEHUe U yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8
KJ1accay
[lonsiTHE O XUMHUECKOM
paBHOBecuH. DAKTOPHI, BIUAIONINE
6 Ha CKOPOCTb XUMUYECKOH pEAKIIUU U 1 bubnnorexa [JOK
P P https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO
paBHOBECHs
Teopus 37IEKTPOIIUTUYECKON
but6mmoreka [IOK
7 nuccoruanuu. CUIIbHBIE U clIa0bIe 1

JJIEKTPOJIUTHI

https://m.edso0.ru/00adcd68



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68

bubnunoreka LIOK

8 Hounrle ypaBHEHUST peaKIIni
yp peartt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT B
9 CBETE IPEeACTaBICHU 00 buGnuorexa [IOK
peAl N https://m.edso0.ru/00ae0dOa
AIEKTPOJIUTUYECKON JUCCOIHAITIH
XUMHUYECKHE CBOMCTBA OCHOBAHUU B
10 CBETE IIPEICTAaBICHUN 00 buGnuorexa [IOK
P . https://m.edsoo.ru/00add5d8
AICKTPOJUTUYECKON JUCCOIHAIUH
XHUMHUYECKHE CBOMCTBA COJIEH B
11 CBETE IIPEICTaBICHUNA 00 bubnnorexa [IOK
pe o https://m.edso0.ru/00add8b2
ANEKTPOIUTUICCKOU TUCCOITUAIU
12 Jlaboparopnas pabota Ne 1 bubnnoreka [JOK
«Peakiimy noHHOrO 0OMEHAY https://m.edsoo.ru/00addbfa
13 ITonsatue o ruApoOIN3€E CONEH bubnnorexa [JOK
AP https://m.edsoo.ru/00add9d4
O000I11IeHIE U CUCTEMATHU3AIUS
14 3HAHUHU 10 TEME «XUMUYECKUE bubnuorexa [JOK
https://m.edsoo.ru/00addd12
pEaKIuu B pacTBOPax»
KonTponbnas padora Ne2 o teme
15 «DNEKTPOIUTHYUECKAS JUCCOLMALIHS bubmmorexa [OK
p ) https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIMH B PACTBOPAX)»
OO6m1ast XxapakTeprucTruKa
16 HEMETaUIOB. BUpl XuMu4ecKkoit but6mmoreka [JOK
CBSI3U M THUIBI KPUCTAITTMYECKUX https://m.edsoo.ru/00adbac6
pemeToK
OO01as xapakTepuCTUKA TaJIOTEHOB.
P pv bubmuorexa [{OK
17 XWMHYECKHE CBOMCTBA HA TIPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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XinopoBogopo. ColisiHast KUCIOTA,

bubnunorexa LIOK

18 XAMUYECKHE CBOMCTBA, OJyUEHHUE,
i https://m.edsoo.ru/00ade104
IIPUMEHEHHE
19 OO01mmas xapakTeprcTHKa SJICMEHTOB bubnmnoreka HOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
20 Haxoxnenue cepbl 1 €€ coeTMHeHU N bu6nmorexa LIOK
B IIpUpoOJie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBomopoJ1, CTpOEHHUE,
21 (bnznqe(:l(ie u XI/III:\)/II/I‘ICCKI/IG bubmorexa HOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpl cepol. CepHasi KHCIIOTA,
22 (bI/ISI/ILIeCKI/IE " Xmi)ﬂqecxne bubmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
Jlaboparopnast pabota Ne 2 o Teme
23 «XUMHUYECKHE CBOMCTBA CEPHOUN U bubmorexa LOK
. P https://m.edso00.ru/00ade348
COJITHOW KHCIIOT»
XHUMUYECKUE PEAKIINH, JICKAIIHUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
24 MTOJIyYEHUSI CEPHOU KUCIIOTHI. bu6muoreka [JOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpe/ibl COeTMHEHUSIMU
cepbl
Brruucnenust mo ypaBHEHUSIM
. bubnuotexa [JOK
25 XUMHUYECKUX PEAKITUi, €CIIM OJUH U3

peareHTOB J1aH B H30BITKE

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00adec8a
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Brlunciienne MaccoBOi 101U

bubnunorexa LIOK

26
BBIXOJIa TPOIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUi, €CIIM OJUH U3

97 peareHToB J1aH B U30BITKE WIIH Bbu6muotexa [JOK
COAEPKUT puUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJIH BBIX0OJa MPOAYKTA
peaku
KonTponbnas padorta Ne3 no teme

28 «Baxkueiimune HeMeTaIbl U UX bubmorexa [IOK

https://m.edsoo.ru/00ae0e18
COEIMHEHU S

29 [TonyueHnue HEMETAIOB
OO1as xapakTepuCcTUKa SJIEMEHTOB
VA-rpynmsl. A30T,

30 acI poycl; aHEeHUeE B IIPUPOJIE bubmorexa [TOK
paclpoctp PHPOJIE, https://m.edsoo.ru/00adeea6
¢busznuecKkrue 1 XUMUYECKHe
CBOICTBa
AMMHuak, ero puznueckue u

31 XUMHYECKHE CBOMCTBA, IOIYUYEHHUE U bubmorexa [TOK

’ ya https://m.edsoo.ru/00adf004
MIPUMEHEHHE

32 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHnE HUTPATOB U CONEN
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

. bubmuoreka [{OK

33 ynoOpeHnid. XuMH4IecKoe

3arpsI3HEHUE OKPYKAIOLIEH CpeJibl
COETMHEHUSIMH a30Ta

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
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docdop. Oxcun dhochopa (V) u

bubnunorexa LIOK
34
ocopras KHCH?Ta’ Pusmicckue 1 https://m.edsoo.ru/00adf68a
XUMHAYECKHE CBOWCTBA, MOTyYCHHE
Hcnonb3oBanue GocaToB B
35 KaueCcTBE MUHEPATBHBIX YIOOPEHUH. bubmmoreka [JOK
3arpsi3sHEeHUE TPUPOTHON CpEbI https://m.edsoo.ru/00adfc20
dhocharamu
[IpaxTuueckas padbora Ne 1 o teme
36 «3yueHne CBOMCTB a30THOU bubmmorexa [JOK
i https://m.edsoo.ru/00adf180
KHCIIOTBD
Yraepol, pacnpocTpaHeHHE B
37 npu I()) g Em;ecxie u bubmorexa HOK
PHPOAC, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux (pusnveckue
Y XUMHYECKHE CBOMCTBA.
38 DKOJOTHYECKHE MPOOIEMbI brbmmorexa [TOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
bu6nmorexa LIOK
39 \% &
FOTBHAT KHETOTA 1 €6 COrH https://m.edso0.ru/00ae006¢
JlaGopatopnas pabora Ne 3 o Teme
40 "IlosrydeHne yrieKucioro rasa. bubmuoreka [IOK
KauecTBenHnas peakiusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-NOH"
[TepBoHayanbHbBIE MOHATHS 00
41 OpraHUYEeCKUX BEUIECTBAX KaK O bubmmorexa [JOK
P Hl https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
42 Kucnoponoconep:xarue bubmuoreka [IOK

OpraHnyeckue coenuHenus. Poib

https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae4270

XUMHHU B PCHICHUHN 3KOJIOTHUYCCKUX

npobiem
43 Kpemuunii u ero coequHeHNs buGnuorexa [IOK
p https://m.edsoo.ru/00ae080a
CuniukaTHasi TPOMBIIUICHHOCTbD.
44 BemecTBa 1 MaTepuasl B buGnuorexa [IOK
. P https://m.eds00.ru/00ae3f50
MMOBCETHEBHOM KU3HU YeJI0BEKa
[TonydeHnue BaxHEHIINX

45 XUMHUYECKUX COEIUHEHUN
HEMETAaJIJIOB
KonTponbHas padora No 4.

46 «BaxHelnme HeMeTauIbl ¥ UX bubmorexa HOK

https://m.edso0.ru/00ae0bf2
COCIUHCHHUS»
Ilepnonrueckuit 3aKoH.

47 IIepnonnueckas cucrema bubmmnoreka HOK
XAMUYECKHX deMeHToB /1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

48 CBOMCTB XMMUUYECKHX AJIEMEHTOB bubmorexa LOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

49 XUMHUYeCKoe 3arpsi3HeHne bubmuoreka [IOK
OKpY>KaloIleu cpeibl https://m.edso0.ru/00ae4270
OO01mmas xapakTepucTHKa
XUMHYECKUX AJIEMEHTOB —

50 MeTaJIOB. MeTaiindeckas CBsI3b U bubmuoreka [{OK

MCTAJUINYCCKasA KpUCTAIIIMICCKas
pemérka. Pu3ndyeckKue CBOMCTBA
METaJJIOB

https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae103e

XUMHUYECKUE CBOUCTBA METAJLIOB.

51 DIIEKTPOXUMHUYCCKHUH S, bubmorexa OK
POXIV b https://m.eds00.ru/00ae1156
HaIpsDKEHUH METaJlIOB
bubnunorexa LIOK
2
> [Henosrste MeTaEL https://m.edsoo.ru/00ae14b2
53 Okcubl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
KaJus https://m.edso0.ru/00ae14b2
54 Il{enr04YHO3EMENBHBIE METAILIIBI — bubmuoreka [{OK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ael15e8
55 Bakneiime coeIMHEHUS KaJIbIIHs bubmorexa [JOK
s H https://m.edsoo.ru/00ae15e8
[IpakTuueckas padbora Ne 2 o Teme
56 "M3ydyeHre XUMHUYECKHX CBOMCTB bubmorexa [JOK
i " https://m.edsoo.ru/00aelae8
METAIIJIOB
JKécTkoCcTh BOJIBI M CIOCOOBI €€ bu6mmoteka IIOK
57
YCTpaHEHHUs https://m.edso0.ru/00ae1886
bubmmoteka IIOK
58 A 7
JTOMITHIH https://m.edsoo.ru/00aelc64
59 AMpoTepHbIe CBOMCTBA OKCHIA U bubmmnoreka HOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
60 K
ees0 https://m.edso0.ru/00ae1d86
61 OKcupl, TUIPOKCUIBI U COJIU bubmmoreka [JOK
xenesa (1) u sxemesa (111) https://m.edso0.ru/00ae35e6
JlaGopartopHnast pabota Ne 4.
paTopHai p . bubmuoreka [{OK
62 «[lonyuyenue coenuHeHuit

METAJIJIIOB»

https://m.edso0.ru/00ae3de8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

63

64

Ilonsrue o KOppO31uHn MECTAJIJIOB

O06001IeHNe U CUCTEMATU3AIIHS
3HAHUM 32 KypC XUMHH CpeIHEN
IIKOJIBI

bubnunoreka LIOK
https://m.edsoo.ru/00ael1278

65

KontponsHas pabora Ne5 o reme
«Baxxgeuiime MeTajuibl U X
coeguHeHus. UTOroBbIil KOHTPOJIb»

66

OO6m1re crnocoObl MOTyYSHHS
MmetaiuioB. CriaBel. Beraucienus mno
YpPaBHCHUAM XUMHWYCCKUX peaKqu/'I,
€CJIM OJIMH U3 PEareHTOB COJCPIKHUT
OpUMECH

bubnunoreka LIOK
https://m.edsoo.ru/00ae1156

67

68

PesepubIit ypok. O600611eHIE 1
CHCTEMAaTH3aINsI 3HAaHUH

PesepBHeliit ypok. O600111eHNE 1
crcTeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68

bubnmorexa LIOK
https://m.edsoo.ru/00adb33c

bubnunorexa LIOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

1. I'abpuensn, O. C. Metoandeckoe nocodue k yueonuky O. C. ['abpuensna
«Xumus». 9 knacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 108.

2. Xumusl : TexHosiorudeckue kaptol K yueonuky O. C. 'abpuensna «Xumus. 9
Kjaccy : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2020

3. Xumus : TexHosorndeckue kaptol K yueouuky O. C. ['abpuensna « Xumus. 9
Kjacey» : metonuuyeckoe nocodue / JI. . Acanoa. — M. : Jlpoda, 2018

4. Xumus. 8 ki1.: KoHTposbHBIE M TpoBEpOUYHbIE padoThl K yueOHuKy O. C.
INabpuensna «Xumus. 9» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u

ap. - M.: JIpoda, 2022. nanabie

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caiit i yuutens «5 uay Ha ypok
XAMHN

http://him.1september.ru Exunas komiekmus LIOP: TlpeqmeTHast KOJUTSKITUS

«XUMUA»



http://school-collection.edu.ru/collection/chemistry EctectBenHo-Hay4uHBIC
sKkcriepuMenThl: xumusi. Kommekiust Poccuiickoro o01ieo0pa3oBaTeabHOTO
nopTaia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast onuMIiinaaa MKOJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YISOHUK JUIS
CpPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN y4COHUK
http://www hemi.nsu.ru OTKpeITHIIA KOJIIEIK: XUMUS
http://www.chemistry.ru JluctaniinonHas oJIuMIIHAAA 10 XUMHUH:

TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT



