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MNOACHUTEJIBHASA 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 0OcHOBE (henepaabHON paboueit mMporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIHHOE MpeIMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIYXKUT OCHOBOW Il (OPMHPOBAHUS MHUPOBO33PEHUS
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
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHUSL.

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

CtpykTypa coaepkaHusi MPOrpaMMbl N0 XUMHUHU cPOpMHpOBaHA 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 OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSASI (PYHKITUN OOBSICHEHUS U IPOTHO3UPOBAHMS CBOWCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPObI, IEHHOCTHOTO OTHOIIICHUS K HAYYHOMY 3HAHHUIO U METOJIaM
MO3HaHHUS B Hayke. M3ydyeHne XMMHUM MPOUCXOJUT C MPUBJICYCHUEM 3HAHUU W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[lpy wu3yueHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOTO TMpeaAMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX TMOJOKEHHUM, TOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU 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 ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpaleHHsl C BEHIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (GOpMHUPOBAHHME HWHTEIJIEKTyaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIBHOU JEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIMX YHUBEPCAJIbHOE 3HAYEHUE JIs
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIOILIEr0 MHUpa, MCIHOJb3Yysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3yYEHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
L€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITENIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Hpo(uis U HaNpaBICHHOCTH AAJbHEHIIETO
oOyJeHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oO1ero o0pazoBaHusi, COCTaBIsET B 9 kinacce — 68 yacoB (2 yaca B HEZIEIO).



COAEPXKXAHUE OBYUYEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Teprnonnueckuit 3akoH. [leproanueckas cuCTeEMa XMMAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJIeMeHTOB B llepuomnueckoil cucremMe u
CTPOEHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHJBl XMMHUYECKOW CBS3M. THIIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYeCKUX peakuuid Mo pa3audyHbIM MIPU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTENEHEN OKHMCIEHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusaxX. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKuuu. CocraBienue YpPaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMM C  HWCIOJB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTnonsl, annoHbl. MexaHu3Mm aucCOLMallUi BELIECTB C PAa3JIMYHBIMU BUIAMHU
XxuMHuueckon cBsizu. Crenenp auccoruanvy. CUIbHBIE U ClIa0ble JIEKTPOJIUTHIL.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkIuii MOHHOTO OOMeHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHMS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJICH B CBETE MPEICTABICHUN 00 AIEKTPOTUTHICCKOM TUCCOIUAIINH.
KauectBeHHbIe peakuyu Ha HOHBL. [IOHSATHE O THApPONIU3E COJIE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIENOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUHU OT



BO3JICHCTBUS  Pa3iMuYHbIX (PAKTOPOB, MCCIEJOBAaHHE SIEKTPONPOBOJTHOCTU
pPacTBOPOB BEUIECTB, MTPOLIEcCca AUCCOLMALIMU KHCIIOT, IIEJI0UEH U cosel (BO3MOKHO
UCITOJIb30BAaHUE BHJIEO MAaTEPHAJIOB), MPOBEJCHHE OIBITOB, HILTIOCTPUPYIOIIHUX
OpU3HAKU TPOTEKAHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHME OCajKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEeHUEe, pPEaKLUu pa3lIoKEHUS,
COCJIMHEHHUS), pACIO3HABAHME  HEOPraHWYECKMX  BEIIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pELICHUE SKCIIEPUMEHTAIBHBIX 3a/a4.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOIEHCTBHE
C MeTajulaMM, HeMeTaJlaMu, Hienodamu). Xuoposonopod. ConsHas KUCIIOTa,
XUMHUYECKME CBOICTBA, IOJIy4YyeHHWE, NpHUMEHeHue. JleicTBue Xxijopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BaskHelme XI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mas xapakrtepuctuka 31emMeHTOoB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (PU3ndYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIIOPOIa
U cepbl. XUMUYECKHUe CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMUYECKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJjlacca KHUCIOT M crnenuduueckue). XUMUUYECKHE pEaklru, JeKallue B OCHOBE
MIPOMBIIIUICHHOTO CHoco0a MOMy4YeHusi CepHOM Kuciothl. [IpuMeHeHue cepHoOU
KUCJIOThl. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklus Ha CyJab(}ar-HOoH.
Haxoxnenue ceppl M €€ COENMHEHWN B NpUpoae. XUMHUYECKOE 3arpsi3HEHUE
OKpYXarolel Cpelbl COECOUHEHUSIMH Cepbl (KHUCIOTHBIE JOXAHW, 3arpsA3HEHUE
BO3/lyXa 1 BOJOEMOB), CITIOCOOBI €r0 MPEeIOTBPALIICHHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAPAaKTEPHBIE CTENIEHW OKUCIIECHHS. A30T, pacHpOCTPaHEHHE B MPUPO/IE,
bu3nueckue U XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, ero
duznyecKkrue 1 XMMHUYECKHUE CBOMCTBA, NOJlyuyeHue u npuMenenue. Conu aMMOHus,
uX (pU3nYecKue U XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakiuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (U3HMUYECKHUE U XMUMHYECKUE
cBOMicTBa (0OlIME Kak TMpEeJCTaBUTENS KJacca KHUCIOT U  clelu(puyecKue).
Hcrionp30BaHne HUTPATOB U COJICH aMMOHHMSI B KAYECTBE MUHEPATLHBIX YI0OpEHUH.
XHWMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpelibl COETMHEHUSMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHe BO3[ayXa, MOuBbl U BoAoéMoB). docdop, amioTponHbie
Moaudukauuu docdopa, uznueckre U xumudeckue cporictBa. Okeua docdopa



(V) u docdopnas xuciora, Gusnueckne U XUMHUYECKUE CBOWCTBA, MOJTYYCHHUE.
Hcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATbHBIX YI00pEHUH.

OOmas xapakrepuctuka 3eMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUS. Y TIEPO, AIIOTPOIIHbIE MOAU(PUKALINH,
pacnpocTpaHeHUE B NMPUPOAE, (pu3nueckue U XUMUYECKUE CBOMCTBA. AncopOuus.
KpyroBopotr yrimepoma B mpupome. OKcuawl yriepona, WX (U3HYECKHE U
XUMHYECKHE CBONCTBa, JEHCTBME Ha JKUBBIC OPTraHU3MbI, MOJIY4YCHHE U
IpUMEHEHHE. DKOJIOTHYecKue NpoOiieMsbl, CBs3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TJI00AJBHOrO IMOTEIUIEHUSl KiMMaTa, MapHUKOBBIM 3¢ dekT. YromapHas
KACIOTa U €€ coyid, UX (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumeHeHue. KauecTBeHHass peakiuss Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIEHHOCTH U CEJIbCKOM XO31CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
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 OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poiu B KM3HM 4YelloBeKa. MarepuanpHOE €IMHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COCAMHEHUHN.

KpemHuii, ero Qusnueckue M XHUMHUYECKHME CBOMCTBA, IMOJIYYEHUE U
npumeHeHue. CoeMHEeHHs KpeMHHUs B mpupojie. O01ure npeacraBieHus 00 OKCue
kpemHus (1V) n kpemHueBoil kuciaore. CUIMKAThl, UX UCHOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHellne cTpouTenbHble MaTepualbl: KepaMuKa, CTEKIO,
IIEMEeHT, OeToH, Xene300eToH. IIpoGiembr  ©€30macHOrO0  MCIOJIb30BAHUS
CTPOUTENHHBIX MAaTEPUAIOB B TTOBCEIHEBHOM JKM3HH.

Xumuueckuii IKCnepumenm:

H3y4eHHe 00pa3Il0oB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MMPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolre (QU3NYeCKue W XUMHUYECKHE CBOWCTBA
TaJIOTEHOB M UX COEIMHEHUU (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOPUAOB (TaJIOreHU 1I0B), 03HAKOMJICHHE C 00pa3iiaMu
ceppl W €€ COeAUHEHUsSMU (BO3MOXXHO KCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0/IeHNe Tpoliecca O0YTIIMBaHUS caxapa Mo IeWCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUYECKIX CBOMCTB Pa30aBIE€HHON CEpHON KUCIIOTHI,
MIPOBE/ICHNE KAYE€CTBEHHON PEaKIMU Ha CyJb(}aT-uoH U HAONIOeHUE MTPU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE ¢ (DU3MYECKUMU CBOWCTBaAMH a30Ta, docdhopa U ux
COEMHEHHH (BO3MOKHO MCIOJIb30BaHUE BUAEOMATEpUaIoB), 0Opa3liaMu a30THBIX
u (dochopHbIX ynoOpeHui, molydeHne, coorupanne, pacrio3HaBaHUE W W3Y4YEHUE
CBOWMCTB aMMHaKa, MPOBEACHHE KAueCTBEHHBIX pPEaKIMii Ha WOH aMMOHHS H



dochar-uoH W wU3yYEeHHWE TPU3HAKOB WX TPOTEKAHUS, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTBI C MEIbI0 (BO3MOXHO HCMOJIb30BAHUE
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
COCJIMHCHUS.

MeTaJuibl 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 3aTUTHI UX OT KOppo3uH. CIuiaBsl (CTajb, YyT'yH, TIOPATIOMUHUN, OpOoH3a)
U UX IPUMEHEHHE B OBITY ¥ IIPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHnToB /. M. MenaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKICHHE B IPUPOIE.
dusnyeckue ¥ XMMHUYECKHEe CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbl U
TUJAPOKCHABI HaTpusd MW Kanus. [[puMeHEHHe IIENIOYHBIX METAIOB MW HUX
COCIIMHCHUU.

[[lenoyno3emenbHble METAUIbI MarHuii W KaJblMi: IIOJIOXKECHHE B
[Teproanueckoii cucteMe xumuaeckux 3neMeHToB . 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJiIeHUE B mpupojae. Ouszndeckre U XUMUYECKHUE CBOMCTBA MarHus 1
KaJIbITusl. BaxkHemme coequHeHNs KanbIns (OKCH, THIPOKCU/I, cOJn). JKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEHU .

AltoMuHUN: TTo10)keHue B [lepronueckor CuCTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHHME aToMa, HaxOXKIECHHE B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA alFOMHHUSA. AM(POTEpHBIC CBOMCTBA OKCHAA M THIPOKCH]IA
AITIOMUHHUSL.

Kenezo: nonoxenne B [lepuoguueckoii cucreme XMMUYECKUX 3J€MEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpupoaec. Dusznyeckue u
XHMHUYECKHE CBOMCTBa Xkene3a. OKCubl, THAPOKCH B U comu kene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuil IKCnepumenm:



O3HAKOMJIEHWE C oOpas3lamMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBAMH, W3yUYCHHE PE3yJbTaTOB  KOPPO3WHW  METALIOB  (BO3MOIKHO
WCITOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBHUS OKCHIA
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
BUJIEOMATEPUAIIOB), UCCIIE0BaHKNE aM()OTEPHBIX CBOMCTB THIPOKCHUIA aTIOMUHUS U
THAPOKCHJIA IIMHKA, PEIICHUE AKCIICPUMEHTATBHBIX 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
KOHIIeHTparus BemecTs, nainee — [1JIK). Poxs xumun B perieHnn 3KoJI0ruuecKux
npo0em.

Xumuueckuii IKCnepumMeHm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpH M3yYeHWH XUMHHM B 9 Kiacce
OCYIICCTBJISICTCS dYepe3 MCIIONBb30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO1mue ecTeCTBEHHO-HAYYHbIC TOHSTHUS: HAy4YHBIH (DaKkT, rumoresa, 3aKoH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBJICHUE, TapHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwuszrka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJI, U30TOIIHI,
PaNOaKTUBHOCT, MOJIEKYJIa, AIEKTPUUECKUI 3aps, MIPOBOJTHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, T'a3, PaCTBOP, PAaCTBOPUMOCTh, KpUCTAJUTHUCCKAs
peméTKa, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, C€AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocuntes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.



['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

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypoO, IOOCTYNHBIMH TEXHHUYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHUI0 U TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CHOCOOHOCTH K  CcaMOOOpa30BaHUIO, MPOEKTHOW U  MCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 >KU3HHU, OCO3HAHUE IMOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11€TIECO00pa3HOe OTHOUIEHUE K MPUPOJIE KAK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYECKOMY M TICUXMYECKOMY 30pOBbIO, OCO3HAHUE LIEHHOCTU COOJIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOW  KyJNbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHHIO 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
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHHS,
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 —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JIoIaTh 3a XOJA0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHble METOJbI U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W  aHAJU3UpOBaTh B IIpollecce Y4YeOHOUW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMsI 33]1aBaTh BOIPOCHI (B XOJ€ Juajiora 1 (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTo OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IPU  PELICHUU
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 YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS M CIOCOObI



NeHCcTBUM, crnenupudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETAlNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHIy 00yueHus B 9 kJjiacce npeaIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e pACKpBIBAaTh CMBICI OCHOBHBIX XHWMHYECKHUX IOHATHNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKITis, XUMUIECKast CBS3b, TEIUIOBOU d(PdeKT
peakiuu, MOJIb, MOJISIpHBIA  00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLUALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHUMHUYECKOE€ paBHOBecue, oOOpaTUMble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEaKIINH,
OKHCJIUTENb, BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, HMOHHAaA,
MeTayuIndecKas ), KpuCTaInyecKas peneTka, Koppo3usi METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW peaKkUuu, MPEAEIbHO JOMYyCTUMAas KOHLEHTPALUS
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOpMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONPEAEHATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMUECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUM KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBAaTh W XapaKTepHU30BaATh
Tabauunyo Gopmy Ilepuogndyeckold CUCTEMbl XUMHYECKUX AIIEMEHTOB:
pa3uyarh TOHSTHS «rJjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpymnmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHN s, KOTOPBIC UMEIOTCS B IEPUOINUECKON TabIUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snapa, oOllee YHCIO DJJISKTPOHOB U pacHpeiesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTU B M3MEHEHUU



CBOMCTB 2JIEMEHTOB W HMX COCJUHEHWW B Tpelesiax MajbiX MEPHUOJOB H
TJIABHBIX TIOATPYIII ¢ y4ETOM CTPOSHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE 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 PEaKIIii;

COCTaBJISITh YPABHEHMSI AJIEKTPOJMTUUYECKOW JAUCCOLHUAIIMM  KHCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX PEaKIIHii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUHBIX
YCIIOBHUSIX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIFO XUMHUYECKOTO 3jeMeHTa 1o (opMyse COEeIHHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHUIO
XAMUYECKON PEaKIINH;

COOJTI0IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOM MOCYA0H 1 J1ab0paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB M0 TOJYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yrieKuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUNIHBIX
BEII[ECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHat-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSTh OCHOBHBIE OTIEPAIlN MBICIIUTECIILHOM IEATeILHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CHCTEMAaTH3aIINIO, BBISIBIICHUE IPUUUHHO-
CJICICTBEHHBIX CBSI3€U — /I M3YYCHHSI CBOWCTB BEIIECTB M XUMHUYECKUX
peakiuii, €CTEeCTBEHHO-HAYYHBIE METOJbl TO3HAaHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOICIIMPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnsie IIpakruyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BeniecTBO M XUMHYeCKHE PeaKIUn
[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 DIIEKTPONUTHYECKAsT JUCCOLHAITHS. 8 1 1 bubnnorexa [JOK
' XHUMHUUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17 2 1
Pasznea 2. Hemeraaianl 1 HX coeNHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmmnoreka HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmmorexa [IOK
' PymIaL ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 snemeHToB |VA- nbl. YTIepoa u 8 1 2 bubmmorexa [JOK
' . TPYITIBL. pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHCHUS
Hroro mo pazaeny 25 1 4



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

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

bubmuorexa [IOK
31 Obmpme CBOHCTEA METAIIOB 4 https://m.edsogru/7f4la636
3.2 Baxwueiimme MeTamuibl U KX COCTUHEHUS 16 ﬁ;I;ZH;;T:;(;?r(S/I?f 113636
Wroro mo pazneny 20
Pasznen 4. Xumus u okpyxamwomasi cpeaa
4.1 BemiectBa 1 MaTepualbl B )KM3HU YEJIOBEKa 3 bubmorexa HOK
https://m.edso00.ru/7f41a636
Wroro mo pazneny 3
PesepBHOe Bpems 3 bromiorexa LIOK
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

9 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[lepuoanueckuii 3aKoH.

1 [Iepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX IIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOJIOB

3 Knaccugukanus 1 HOMEHKIaTypa 1 bubmmnoreka HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XMMUYECKO CBSI3U U TUIIBI 1 bubmuoreka [IOK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «[ToBTOpEHUE n yrnyoiaeHue 1 1
3HAaHWUM OCHOBHBIX Pa3/elioB Kypca
8 Kimacca»

5 Krnaccudukanus XuMuueckux 1 bu6nunorexa LIOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHYECKOU

but6mmorekxa [IOK
7 peakuuu. [loHsTHEe O TOMOTE€HHBIX U 1

TCTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a



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

TlonsaTue o XMMHUYECKOM
paBHOBecuu. DakTOphI, BIUSAIONINE

bubnunoreka LIOK

8 €CKOl pe
Ha CKOPOCTD XUMUHACCKOM peaKiin https://m.edsoo.ru/00adc28c
U TI0JIOKEHUE XUMHUUECKOTO
paBHOBECHs
9 OKHCIUTEIBHO- bubnunoreka LIOK
BOCCTaHOBUTEJIbHBIE PEAKIIMH https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTHYECKON
10 nccormanu. CUiabHbIE U ciaaldble bubnmnorexa [IOK
a TRATHHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHnuble ypaBHEHHUS PEAKIIUN bubnnorexa [JOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubnmnorexa [JOK
00 BIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
UCCOLIHAIINHT
XHUMHU4YECKHEe CBOMCTBA cojell B
13 CBETE IIPEICTAaBICHUN 00 bubnmorexa [JOK
ped N https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
14 ITonsaTue o ruApOINU3E CONEH bubnnorexa [JOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 A bubmuoreka [{OK
3HaHUHU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pernrenne skcriepuMeHTAILHBIX bubnnorexa LOK
p https://m.edsoo.ru/00addbfa
3a1au»
17 KontponbHas padota No2 o teme bubmuoreka [IOK

«INEKTPOTUTHYECKAS

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

aucconuanis. XUMHYEeCKue
peaKkuuu B pacTBOpax»

OO01mast xapakTepuCTHKA TaJIOTCHOB.

bu6nmoreka [IOK

18 XuUMHUYEeCKre CBOMCTBA Ha IIpUMEPE
PHUMED https://m.edsoo.ru/00addfe2
XJIopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHUYECKHUE CBOKCTBA, IMOTYyYEHUE bubmorexa HOK
> HOIYH ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[IpakTuueckas padbora Ne 2 o Teme
20 «[TonydeHne coNsTHOM KUCITOTHI bubmmorexa [JOK
yH N _ ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus mo ypaBHEHUSM
21 XUMUYECKUX PEAKIUi, €CIIH OJUH bubmmorexa [JOK
PEAKIHH, a https://m.edsoo.ru/00ade488
U3 pEareHToB JIaH B U30BITKE

29 OO6m1ast xapakTepruCTHKa SJIEMEHTOB bubnnorexa [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(DUKALIUN CEPHI.

93 Haxoxnenue cepbl u € bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoaopo/1, CTpoeHHUE,

24 (pnznqecm}:e u XI/II;/II/I‘ICCKI/IC bubmmorexa LIOK

. https://m.edso0.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 (pI/BI/IquKHI; u XI/II\IZI/I‘ICCKI/IC bubnmorera LOK
. https://m.edso0.ru/00adea28
CBOWCTBa, MPUMEHEHUE
26 XUMUYECKUE PEAKIINH, JISKAIIHNE B bubmuoreka [IOK

OCHOBC IIPOMBIIIJICHHOT'O crocoba

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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MOJTY4CHUS] CEPHOM KUCIIOTHI.
XUMUYECKOe 3arpsi3HeHue
OKpY>Kalolleu cpelibl
COCTUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bubnunorexa LIOK

27
BBIX0/1a IIPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCcTHKa 3JICMEHTOB
VA- bI. A30T,

28 acnrpoycll aHEHME B IIPUPOJIE bubmorexa [JOK
pactipoctp PHPOJE, https://m.eds00.ru/00adeea6
(bu3HUYeCKre U XUMUICCKHEC
CBOICTBA
AMMHUak, ero Gu3HYECKue U

29 XAMUYECKHE CBOMCTBA, IOJyUCHUE bubmorexa [JOK

’ v https://m.edso0.ru/00adf004
Y IPUMCHEHUE
[TpakTuyeckas pabora Ne 3 o Teme
30 «ITomydyenne aMMHaKa, H3ydeHHe bubmorexa LHOK
yqv > 3YH https://m.eds00.ru/00adf180
€ro CBOMCTBY

31 A30THas KuCNoTa, e€ pusnyeckue u bubmmnoreka HOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB M COJICH
aMMOHHS B KQ4eCTBE MUHEPATHHBIX

32 nobOpennii. XUMHUIECKOE bubmmorexa TIOK
YROOP i . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpeabl
COCAMHEHMSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

dop docgopa (V) but6mmoreka [IOK
33 docdopHas kucinora, Gu3UIECKue U

XHUMHUYCCKUC CBOfICTBa, IIOJIYUCHHUEC

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

Hcnonp3oBanue GocdaToB B
Ka4eCcTBE MHHEPAIbHBIX

bubnunorexa LIOK

34
ynoOpeHui. 3arpsa3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpelbl hochaTamu
VYraepon, pacipocTpaHeHIE B
35 npu z):[e g)mnlt){ecxie u buomorexa LIOK
pHpOAE, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcunel yriaepona, ux Gu3nveckue
Y XMMHYECKHE CBOMCTBA.
36 DKOJOTUYECKHE MTPOOTIEMBI brbmmorexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
N bubnuorexa [JOK
37 h%
FOIRHAT KHCIOTA 1 €C COTH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
"[losrydeHue yrieKucsioro rasa. bubmmnoreka HOK
38
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O buomrorexa LIOK
P B https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
bubnmnoreka LIOK
40 K i
DEMHIH I €10 COCMHERHA https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemenne skcriepuMeHTaNIbHBIX bubmuoreka [IOK

3aj1a4 110 TeMe «BakHenme
HEMETAJJIbl X UX COSTUHECHU

https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adfc20
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/00ae080a
https://m.edsoo.ru/00ae0bf2

KontponsHas padora Ne3 o reme

42 «Ba)kHeI1me HeMeTaUIbl U UX bubmorexa [JOK
https://m.edso0.ru/00ae0el8
COCAUHCHHMS
OOm1ast xapaKTepUCTHKA
XAMUYCCKHUX DJIECMECHTOB —

43 METaJI0B. MeTaandecKkas CBiI3b U bubnunoreka LIOK
MeTaJUInYecKas KpucTaaindeckas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckue CBOMCTBA
METAILJIOB
XHWMHUYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUYCCKUI PSIJT bubmorexa HIOK

P . P https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
MeTasnoB. CriaBel. BerauciaeHus
45 110 YPaBHEHUSIM XUMHYECKUX bubnmorexa IOK
P . https://m.eds00.ru/00ae1156
peakIuii, €clii OJIMH U3 PeareHTOB
COJIEPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UN METAIIIIOB bubmorexa [TOK
PP https://m.edso0.ru/00ae1278
bubmmoreka IIOK

47 €II0YHBIC METAJIJIbI
= https://m.edsoo.ru/00ael4b2

48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJus https://m.edsoo.ru/00ael4b2

49 [IlemouHO3eMeTbHBIC METAILIBI — bubmuoreka [{OK
KanbIIUM 1 Maraui https://m.edso0.ru/00ael15e8

50 Baxkueiime coeTMHEHNS KaabIIHs bubmrorexa LIOK

g t https://m.edsoo.ru/00ael5e8

51 O0o0011IeHNEe U CHCTEMATH3aLIHS

3HAHUH



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKEcTtkocTh BOIBI U CIIOCOOEI €8

bubnunorexa LIOK

52 YCTpaHECHUS https://m.edso0.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "XEécTKoCTh BOIBLI 1 METOBI €8 bubnmorexa LHOK
| https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bub6numoreka [IOK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
95
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
o Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U COJIH bubnnoreka [JOK
xenesa (1) u sxemesa (1) https://m.edso0.ru/00ae35e6
58 O06001IeHne U cCUCTEMaTU3AIIHS
3HAHUU
[IpakTnueckas padora Ne 7.
59 Pemenue skcriepuMeHTaNIbHBIX bubmuoreka [IOK
3a7a4 no teme «BaxHeimme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Beruncnenus mo ypaBHEHUAM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHToB JIaH B U30BITKE WU bu6muoreka [JOK
COACPKUT mpuMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOH J0JM BBIXO/a TIPOYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS

3HaHUHU



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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
https://m.edsoo.ru/00ae1750

KontponsHas pabora Ne4 o reme

62 «BaxuHennme MeTauibl 1 UX 1
COETUHEHUS»
63 BemecrTsa u maTepuaisl B 1 bubnmnoreka HOK
[MOBCEJHEBHOW )KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY’Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienun 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
PezepHblit ypok. O6001eHne u bubnuoreka [IOK
66 . 1
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O60011eHUE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60611eHNE U 1 bubmmnoreka HOK
cucTeMaTu3auus 3HaHUN https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxknmonepHoe obmectBo «M3aarenseTBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

9 KJIACC

1. B nomomp mkoiasHOMY yuutento. M. FO. 'opkoBenko «Iloypounbie
pa3zpabotku o xumuu K yueonukam: O. C. I'abpuensna; H. Y. Conuna, M. I1.
Canuna; I'. E. Pynsutuca, ©. I'. ®enpamana» 9 kiacc. «Bako», Mocksa 2005 r.

2. B nomomp adbutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «XuMusi».
[Tocobue AJis1 MKOJIBHUKOB CTapIIUX Ki1accoB U noctymnaronmx B BY3sl. Jlpoda,
Mockaa 2005 r.

3. B momomis abutypuenty. P. A. Jlugun, B. A. Monouko, JI. JI. AaapeeBa
«Xumust». {15 IIKOABHUKOB CTapIIMX KJIAacCOB M NMOcTynaromux B BY3bI.
Teopetuueckue ocHoBbl. Bonpockl. 3agauun. Tectsl. [lon penakuueit mpodeccopa
P. A. JIuguna 3 — e uzganue, ucnpasieHHoe. J[poda, Mocksa 2004 r.

4. T'abpuensu O.C. IIporpamma kypca xumuu it 8-11 kimaccon
obmreoOpa3zoBaTenbHbIX yupexaeHuil. — M.: Jlpoda;

5. Xumus 9 knacc: yue6nuk / O. C. I'abpuensin. — 7-e uzn. npepad. — M. : [Ipoda

—2019r. 319, [1] . . (Poccuiickuii yaeOnuk) ISBN 978-5-358-21507-8



6. 'a6puensu O.C. U3yuaem xumuio B 9 ki1.: nuaaktudeckue matepuanst / O.C.
["abpuensn, T.B. CmupHoBa. — M.: bauk muitoc

7. I'abpuensn O.C., Buckoboitnukosa H.I1., SlurykoBa A.B. HacronbHas kHura
yuutens. Xumus. 9 ki1.: Metonuueckoe nocodue. — M.: Jlpoda;

8. I'abpuensia O.C., Pynos H.H., Tonkynos B.1. XuMudaeckuii skCriepuMeHT B
mikone. 9 kinacc. — M.: [Ipoda

9. MunucrepctBo oopazoBanusa Poccuiickoid @enepaunu. [Iporpammel ais
oO1reoOpa3zoBaTenbHbIX yupexaeHuil. Xumus 8 — 11 kiacchl. -3-¢

u3aHne, crepeoTunHoe - Mocksa; [poda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumust kK YMK O. C. I'abpuensua JIlabupuHT. py.
N3narenscTBo "Bako" 2016 r.

11. ®enepanbHOro KOMIOHEHTA TOCYJAPCTBEHHOTO CTaHAapTa OOIIEro
oOpazoBanus no xumuu (Yacte 1. OcHOBHOE 00111€€ 0Opa3oBaHue) AJisi OCHOBHOM
0011e00pa3oBaTeNbHOM MKOJIBI B COOTBETCTBUHU C CYIIECTBYIONICH KOHIICTIIIHEH
XUMHYECKOTO 00pa30oBaHMs.

12. Xumust: 9 kiacc: KOHTPOJIbHBIC U MTPOBEPOUHBIE paboThI K yueOHuky O.C.
[Mabpuensna «Xumus. 9 knace» / O.C. I'abpuensn, [1.H. bepeskun, A.A.
VYmakosa u ap. — M. : Jlpoda;

13. Xumus 9 knacc: yueonuk / O. C. I'abpuenss. — 7-e uzf. npepad. — M. :
Hpoda —2019 . 319, [1] c. un. (Poccuiickuii yueonuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnuiax 8 — 11 kmacesl. CripaBouHOe mocodue. ABTOp —



cocraButenb A. E. Haconoa 10 — e uzganue, crepeoruntoe. poda, Mocksa

2007 r

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru
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