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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuMuH Ha YPOBHE OCHOBHOT'O OOIIIETO 0Opa30BaHUs COCTaBIICHA Ha
OCHOBE TpeOOBaHUI K pe3ybTaTaM OCBOEHHUS OCHOBHOUN 00pa30BaTEIbHON MPOTPAMMBI
OCHOBHOTO 00111ero 0oopazoBanusi, mpeacTaBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE
benepasibHON pabouel mporpaMMbl BOCIUTAHUS U ¢ YYETOM KOHUEMIMHU MPENOoIaBaHus
yuebHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
Oenepanun.

[Iporpamma no xuMuu Ia€T MPeACTABICHUE O LENsIX, 001Iel cTpaTeruu 00y4yeHus,
BOCIIUTAHUSI W  Pa3BUTHUS  OOYYAIOIIMXCS  CPEeACTBAaMM  Y4eOHOro MpeaMmera,
yCTaHABIMBAET  00s3aTebHOE  MPEAMETHOE  COJEpKaHWe,  MpeaycMaTpuBaeT
pacrpeneneHye ero Mo KiaccaM M CTPYKTypUpPOBaHME IO pa3feinaM U TeMmam
IporpaMmbl MO  XMMHUHU, ONPEACNSIET  KOJWYECTBEHHbIE U KAYECTBEHHbBIC
XapaKTEpUCTUKU COAEPKaHUsS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD U3YYEHUS XUMUH
C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKK Y4eOHOIr0 Mpolecca,
BO3PACTHBIX OCOOCHHOCTEW OO0Yy4YaOIUXCs, OMPENesieT BO3MOXKHOCTH TpeaAMeTa s
peanu3anuu TpeOOBaHWUN K pe3yJbTaTaM OCBOCHUS OCHOBHOW 00pa30BaTEIbHOU
MporpaMMbl Ha YpOBHE OCHOBHOTO 0O0Iero oOpa3oBaHMs, a TakXke TpeOOBaHUU K
pe3ynbTaTaM OOydYeHHs XMMUU Ha YpPOBHE IeJell M3yueHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIbHOMN JI€ATEIbHOCTH 00YYaloIIerocs o OCBOEHUIO y4eOHOTO
COJICpKAHMUSL.
3HaHUE XUMHUH CIIYKUT OCHOBOU Il (GOPMHUPOBAHKSI MUPOBO33PEHUS 00YyUaromerocs,
€ro NPEACTAaBICHUA O MATEPUAIBHOM €IWHCTBE MHUpPA, BAKHYIO pOJIb HIParoT
dbopMupyeMble XUMHUEW TMPEACTABICHUS O B3aUMOINPEBPAIEHUAX DJHEPruu M 00
HBOJIIOIIMU BEUIECTB B MPHUPOJIE, O MYTIX PEIICHUs INI00ANIbHBIX MPOOJIEM YCTOMYUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOM, DHEPrE€TUUECKOM, MUIIEBOM M 3KOJOTHYECKOU
0€30MacHOCTH, TPOOIIEM 3/IPaBOOXPaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET peasin3alii BO3MOKHOCTEH Il caMOpa3BUTUA U (POpMUPOBaHUS
KYJIbTYPhI IMYHOCTH, €€ 001Iel 1 (yHKIIMOHATLHOW TPaMOTHOCTH;

BHOCUT BKJAaJ B (POPMUpOBAHWE MBIIUJICHUS W TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronmxcsi,  HaBBIKOB WX  CAMOCTOSITENIBHOW  y4eOHOH  JESTENBHOCTH,
AKCIIEPUMEHTANIBHBIX M HCCIEAOBATENIbCKUX  yMEHUH, HEO0OXOAMMBIX Kak B
MOBCEAHEBHOM KM3HU, TaK U B TPO(PECCUOHATILHOM €SI TENbHOCTH;

3HAKOMHUT CO CHEeNU(PUKOW HAYYHOTO MBINUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3MJIsila HA €AUMHCTBO MPHUPOJbI W YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON IpaMOTHOCTH 00YyYaroluXcCs,

CrocoOCTBYET (OPMUPOBAHUIO I[IEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHbIM 3HaHMSAM, K MPUPOJAE, K YEIIOBEKY, BHOCUT CBOW BKJaJ B 3KOJIOTHYECKOE
oOpa3zoBaHue 00y4YaIOIIUXCH.



JlanHbple HampaBieHUsT B OOYYEHUM XHUMHHM OOECHEUYHMBAIOTCS CIEeUUPUKON
coJiepKaHusl yueOHOTO MPEeAMETa, KOTOPBIN SBIISIETCS MEAArOrMueckK aJanTUPOBAHHBIM
OoTpakeHueM 0a30BOIM HAYKW XMUMHH HA ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI OPHUEHTHPOBAH Ha
OCBOEHHE OOYyYaIOIUMHUCS CHUCTEMbl NEPBOHAYAIBHBIX TMOHITHA XUMHH, OCHOB
HEOPraHUYECKOM XMMHHU U HEKOTOPBIX OTIAEIBHBIX 3HAUMMBIX NOHSATUA OPraHWYECKOU
XUMUH.

CtpykTypa coaepKaHusi MpPOrpaMMbl MO XUMUU Cc(HOpMHpOBaHa Ha OCHOBE
CUCTEMHOTO moaxoaa K €€ wusydeHuro. ColepKaHUE CKJIAAbIBAETCS M3 CHUCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHATHI O XUMUYECKOU
peakuuu. O0e OSTH  CHUCTEMBbl CTPYKTYPHO  OpPraHM30BaHbl MO  NPHUHIIMITY
NOCJIEN0BATENBHOTO Pa3BUTUS 3HAHWKM HAa OCHOBE TEOPETUYECKUX NPEACTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUY;

— YUYEHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— MpeJICTaBIEHUN 00 MEKTPOIUTUYECKON NUCCOLMALIMU BEIIECTB B pacTBOpaXx.

Teopernyeckre 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMITMPUYECKU MOJYYEHHBIX
U OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K
JIPYTOoMY, BBITIONHSIS (DYHKIMH OOBSICHEHHUS M MPOTHO3WPOBAHUSI CBOWCTB, CTPOCHUS U
BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHUS U MOJIYYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl 0 XMMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEIACTABICHUS
O XMMHWYECKOW COCTABJIAIOIIEN HAy4YHOM KAPTUHBI MHMpPA B JIOTMKE €€ CHUCTEMHOU
MPUPOABI, LIEHHOCTHOIO OTHOIIEHHMS K HAYYHOMY 3HAaHHIO M METOAaM IIO3HAaHHS B
Hayke. M3yueHre XMMHUM MPOUCXOAHUT C MPUBJICYEHUEM 3HAHUN M3 paHEE U3YYEHHBIX
yueOHbIX npeaMeToB. «OKpyKawmuid Mup», «buojorus. 5—7 knacce» n «dusuka. 7
KJ1acc».

[Ipu u3yyeHUH XUMHUU TPOUCXOAUT (HOPMUPOBAHHME 3HAHUN OCHOB XMMHUECKOH
HAayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUYECKOW eATeIbHOCTH
YyelloBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada y4eOHOIo
peiMeTa COCTOMT B (DOPMHUPOBAHUM CUCTEMBI XMMHYECKUX 3HAHUM — BaKHEUIIHX
(aKkTOB, TOHSTHI, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUH, HOCTYMHBIX 00O0OIIECHUM
MHUPOBO33PEHYECKOT0 XapakTepa, s3blka HAayKd, B MPUOOIICHUHA K HAyYHBIM METOJaM
MO3HAHUS TIPU M3YYCHUHM BEIIECTB M XWMHUYECKHX peakiuii, B (GopMuUpoBaHWUU U
Pa3BUTUM TMO3HABATENbHBIX YMEHHM M WX NPUMEHEHUU B Y4EOHO-TIO3HABATEIIbHOM U
yueOHO-HCCIIEIOBATENbCKON  NI€SITEIbHOCTH, OCBOGHHMM  TIpaBuWil  0€30MacHOro
oOpallieHus C BeIeCTBaMHU B TIOBCETHEBHOM JKU3HHU.

[Ipy u3yyeHUM XHMMUU Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs BaXKHOE
3HauY€HUE MPUOOPEH TaKUe 1eJIH, KaK:



— (QopmMupoBaHHWE HMHTEIUICKTYaJIbHO pPa3BUTOW  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEILHOMY TIPHHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHLCS K OBICTPO MEHSIOMUMCS YCIOBHSIM KU3HU;

— HaMpaBJIEHHOCTh 00yUYEHHUS HA CHCTEMATHYECKOE MPHUOOIIEHUE 00yUYaIOIMUXCs K
CaMOCTOSITeJIbHON TI03HABATEILHON NEATETLHOCTH, HAYYHBIM METOJaM TIO3HAHUS,
(hOpPMUPYIONUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMHH;

— o0ecreueHrne YCJIOBHM, CHOCOOCTBYIONIUX MPUOOPETCHUIO OOYyJaroruMuUCs
OTIBITA PA3HOOOPA3HON NESITEIILHOCTH, TTO3HAHUS M CAMOTIO3HAHNS, KIFOYEBBIX HABBIKOB
(kJIFOYEBBIX KOMIIETCHIIMH), HMECIOIIMX YHHUBEpPCAJIbHOE 3HAYCHHE JUIS Pa3IHUHbIX
BHUOB JI€SITEILHOCTH,

—  ¢opmupoBanne o0meld  (QYHKIMOHATLHOH HM  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM YHCJIC YMCHHI OOBSICHATh M OICHUBATH SIBJICHHUS OKPYKAIOIIETO
MUpa, UCTOJIb3Ys 3HAHUS M OIIBIT, TOJyYCHHBIC MPU U3YUCHUU XUMUHU, TPUMEHATh WX
IIPH PEIICHUH TIPOOJIeM B TIOBCETHEBHOM JKU3HH U TPYIOBOH JEATEIHHOCTH,

— (GopMupoBaHUE y 00YYaIONIUXCS T'YMaHUCTUYCCKUX OTHOIICHHH, MMOHUMaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUN IS BBIPAOOTKH HKOJOTHYECKH I1€JIeCO00pPa3HOTO
MOBEJICHUS B OBITY M TPYJOBOM JNEATEIHLHOCTH B IEJISIX COXPAHEHHS CBOETO 3/I0POBHS U
OKPYX aroUenl MPUPOTHONU CPEb;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOEHHUS OOIICUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HaHHOMY BBIOOPY MPOUIIS U HANIPABJICHHOCTH JabHEHIIIET0 00yUeHHUS.

OO011ee 4nCI0 YacoB, OTBEAEHHBIX ISl M3yUYCHHUS XMMHUU Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus, coctapisieT 1364acoB: B 8 kiacce — 68uacoB (2 yaca B Hejielno),
B 9 kiacce — 68uacoB (2 yaca B HezIeIIO).



COJEPKXAHUE OBYUYEHUA

9 KUIACC

BemecTBo M XMMHUYECKasl peaKkuus

Ilepnoanueckuii 3akoH. lleprnoanueckas cucreMa XUMUUYECKUX djieMeHTOB [[. .
MenpneneeBa. CTpoeHHuE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKHUX
3JIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kalus, KAIbLUUS U UX COEAUHEHUN B COOTBETCTBUHU
C TIOJIOKEHHUEM AJIEMEHTOB B lleprnoanueckon cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKA U BUAA
XUMHYECKOU CBA3HU.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIIMXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanms XMMUYECKUX PEaKIMid M0 Pa3IUYHbIM MpU3HaKaM (M0 YUCITy U
COCTaBy YYacCTBYIOIUX B PEAKIIMU BEMIECTB, MO TETUIOBOMY 3 (eKTy, 0 M3MEHEHHIO
CTETIEHEH OKHUCJICHHS XHWMHYECKHX OJJIEMEHTOB, IO OOpaTMMOCTH, TO YYaCTHIO
KaTajan3aTopa). DK30- U SHJIOTEPMHUUYESCKUEC PEAKIINH, TEPMOXHUMHUCCKHUE YPABHEHUSI.

[lonsitTue o ckopocTH Xumudeckoil peakuuu. I[loHaTue o0 o00paTUMbIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [loHATHEe O TOMOreHHBIX U TeTePOreHHBIX
peakuusax. llonsatne o karamuse. IloHsTue o xumMuueckoM paBHOBecHH. DaKTOPSI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOM PEAKIMU U IOJOXKEHUE XHUMUYECKOTO
PaBHOBECHS.

OKHUCANTETBHO-BOCCTAHOBUTENBHBIE peakuuu, AIEKTPOHHBIN OasiaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu. CoCTaBIeHUE YPaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN C MCIIOJI30BAHUEM METO/1a AJICKTPOHHOTO OaaHca.

Teopust 3JIEKTPOJUTUUECKON MUCCOLMAIUMU. DJIEKTPOJIUTHI U HEDJICKTPOJIUTHI.
Katnonel, aHmoHbl. MexaHu3M [OucCOLMAIMM BEUIECTB C PA3JIMYHBIMU BUJIAMH
XUMUYecKoi cBsi3u. CteneHp Auccounanuu. CHUIIbHbBIE U C1a0ble 3JIEKTPOJIUTHI.

Peakiuu moHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIMA HOHHOTO OOMEHa,
MIOJIHBIE U COKpAIIEHHbIE HOHHBIE YpaBHEHUS peakuuid. CBOMCTBa KHCIOT, OCHOBAaHUW U
COJiell B CBETE MPEJCTABICHUN 00 3IEKTPOJIUTHYECKON auccounanuu. KauectBeHHbIe
peakuuu Ha HOHBL. [loHsATHE O TUAPOIN3E COTEN.

Xumuueckuii IKCHepuUMeHm:

O03HAKOMJIEHUE C MOJICIISIMA KPUCTALUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEILIECTB
— METaJUIOB M HeMeTaJIoB (rpaduTa U ajMasa), CIIOKHBIX BEIIECTB (XJIOpHa HATPHS),
UCCIIEJOBAHUE 3aBHCUMOCTHM CKOPOCTM XUMHUYECKOW pEakKUWh OT BO3AECUCTBUSA
paznuyHbIX (PAKTOPOB, HCCIEAOBAHUE JIIEKTPOMPOBOJHOCTH PACTBOPOB BEILECTB,
npoiiecca AUCCOIMAIMN KUCIIOT, IIeJoYei u coyiel (BO3MOXKHO HMCIIOJIb30BAaHUE BHJICO
MaTEPHUAJIOB), TPOBEJICHUE OIBITOB, IUTIOCTPUPYIOIIMX MPU3HAKU MTPOTEKAHUS PEaKIUi
MOHHOTO 0OMeHa (0Opa3oBaHUe OcaJika, BBIJCIICHUE Ta3a, 00pa30BaHKE BOJIBI), OIBITOB,
WLTFOCTPUPYIOIIUX TPUMEPhl OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIX peakiuil (ropeHue,



peaKIuy pPa3lIoKEeHUs, COCTUHEHUs), PACIlO3HABAHUE HEOPTaHWYECKUX BEIIECTB C
IOMOIIIbI0 KAYECTBEHHBIX PEAKIMI HA HOHBI, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a7au.

HemeTa/uibl U HX cOeJUHEHUS

OOmrast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH  CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHune u (U3HUECKHE CBOMCTBA MPOCTHIX
BEILIECTB — TaJIOT€HOB. XMMUYECKUE CBOMCTBA Ha TpUMepe xyopa (B3amMOJIEHCTBUE C
MeTalJlaMd, HeMeTallaMu, mienoyamu). XiopoBojmopon. ConsHas  KHUCIOTa,
XMMHUYECKUE CBOWCTBA, MOJYYEHUE, MPUMEHEHUE. JlelicTBrE XJI0pa U XJIOPOBOAOPOIA
Ha OpPTaHU3M ueloBeKa. BaxkHelre XI0puIsl U UX HaXOXKIACHHUE B IPUPOJIE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CrpoeHne M (u3MUecKue CBOMCTBa
IPOCTBIX BEIIECTB — KUCIOpOAAa U cepbl. AJIIOTPOINHbIE MOAU(PHUKALMU KUCIOPOJA U
ceppl. Xumuueckue cBoucTBa cepbl. CepoBoAopon, CTpoeHHe, (QU3UUECKHe WU
XUMHUYECKHe CcBOMCTBA. OKCHABI CEepbl Kak MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (U3MYECKHEe W XMUMUYECKHE CBOWCTBA (0OIIME Kak MpecTaBUTEI
K1acca KHCIOT M crenuduyeckne). XUMHYECKHE pPEaKIUH, JekKallde B OCHOBE
IPOMBILUIEHHOTO CcHocoba MOJIy4eHUs CepHOMl Kuciotrel. [IpumeHeHue cepHo
kucnotel. Connm cepHOM KHCIOTHI, KayeCTBEHHAs peakuuss Ha Cyiab(paT-HOH.
Haxoxnenue ceppl um €€ COENMHEHUMM B MNpPUPOAE. XHMMHYECKOE 3arpsA3HCHHE
OKpYKaIoIIel cpebl COSAMHEHUSMU Cepbl (KUCIOTHBIE JTOXKIH, 3arps3HEHHE BO3/IyXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAIIICHHSI.

Obmass xapaktepuctuka 23yeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUsA. A30T, pacnpoCTpaHEHHE B MPUPOIE,
¢usznueckne U XxuMu4yeckue cBoicTBa. KpyroBopoT azota B mpupoje. AMMHUak, €ro
¢u3nueckne U XMMHUYECKHUE CBOMCTBA, MONyYeHUEe U npuMeHeHue. Coau aMMOHUS, UX
(¢u3nueckne U XMMUYECKHE CBOMCTBa, MpuMeHeHUe. KauecTBeHHas peakiys Ha MOHBI
aMMOHHMA. A30THas KHUCIIOTa, €€ ModydyeHue, (PU3uueckrue M XUMHUYECKHE CBOMCTBA
(oOmme kak mpencTaBWTENsl Kiacca KHCIOT M crenududeckue). Vcnoiabp3oBaHue
HUTPAaTOB M COJIEH aMMOHMsS B KadeCTBE MHHEPAJIbHBIX yn0OpeHuil. XUMHUYECKOe
3arpsi3HCHWE OKPY)KAIOLIeW Cpelbl COCAMHEHHWSIMHU a30Ta (KUCIOTHBIE —JIOXK/IH,
3arpsi3HEHHE BO3MyXa, MOYBBI U BOAOEMOB). Docdop, amIoTporHble MOIU(PHUKAIUH
dochopa, ¢pusnveckne u xummaeckue cporicta. Okcun dochopa (V) u pochopHas
KHCIIOTa, (pr3nuecKre 1 XUMUYECKUE CBOMCTBa, nonydyenue. Mcnonb3oBanue Gocharon
B KaU€CTBE MUHEPAJIbHBIX y100pEHUI.

O6mass xapaktepuctuka »djeMeHToB |V A-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHHU OKUCICHMs. YTJIEpPOJ, alIOTPOIHbIE MOAU(pHUKAINH,
pactpocTpaHeHuEe B TpuUpoje, (PuU3nyUeckne M XHUMHYECKHE CBOWCTBA. AncopOrms.
Kpyrosopot yrnepona B npupoae. Okcuabl yriaepoaa, ux (Gpusndeckue U XUMUYECKUe
CBOMCTBA, ICIICTBUE HA KUBbIE OPTaHU3MBI, IOTYYEHHE U IPUMEHEHHUE. DKOJIOTUYECKHE
npoOJieMbl, cBsi3aHHbIEe ¢ okcuaoM yriepona (IV), rumoresa rio0aibHOTO MOTETUICHUS
KJIUMaTa, MapHUKOBBIN 3¢ ¢ekT. YroapHas KHUCIOTa U €€ CONU, UX (PU3NYECKUE U



XUMUYECKHUE CBOWMCTBA, IOJydeHHE U IpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Mcnonb3oBaHue kKapOOHATOB B OBbITY, MEAULIMHE, IPOMBILUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHauyanbHble MOHATHS 00 OPraHWYECKUX BEHIECTBAX KAaK O COCIUHEHMSIX
yrinepona (MeTaH, 3TaH, STWIEH, aleTHJICH, ITAHOJ, TIIHIEPHH, YKCYCHas KHCJIOTA).
[IpupoaHbIe HICTOYHHUKH YTIIEBOIOPOIOB (Yroib, IPUPOIHBIN a3, HE(Th), MPOIYKTHI HX
nepepabotku (O€H3WH), WX pOJdb B OBITY M MNpOMbIIUICHHOCTH. [loHsTHE O
OMOJIOrMYeCKH Ba)KHBIX BEIECTBAaX: KUpax, OeNKax, yriieBoJax — M UX POJH B >KU3HH
4yesioBeKa. MarepranbHOE €IMHCTBO OPraHWYECKUX U HEOPraHUYECKUX COEUHEHUM.

Kpemuuii, ero ¢pusnyeckue u1 XUMUYECKUE CBOMCTBA, MOJyY€HHUE U MPUMEHEHUE.
CoenuHenus kpeMuusi B npupoje. O0muue npeacrabieHus o6 okcuae kpemuus (V) u
KpeMHUEBOW Kucnore. CHUIMKaThl, UX HCIOJIb30BAHHUE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxxneiiie cTpouTenbHblE MaTepHalbl.  KepaMHKa, CTEKJIO, IIeMEHT, OeTOoH,
xene300eToH. [Ipobiembl 6€30MacHOr0 MCIOJIb30BAHUSA CTPOUTENBHBIX MAaTepUAOB B
[OBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:.

U3yuyeHUe 00pa3lloB HEOPraHMYECKHUX BELIECTB, CBOWCTB COJISIHOM KHCIOTHI,
MPOBEJCHNE KAaYeCTBEHHBIX PEaKIMi Ha XJOPUA-MOHBI M HAONIOEHUE MPU3HAKOB UX
MPOTEKaHUs, OMBITHI, OTPAKAIONIUE (PU3NIECKUE U XMMHUUECKHE CBOMCTBA rajoreHOB U
X COCTUHEHUH (BO3MOXKHO WCIIOJh30BaHUE BHUICOMATEPUANIOB), O3HAKOMIICHHE C
oOpasuamu XJOpua0B (TaJOTEHUAOB), O3HAKOMIICHHE C oOOpaslamMu cepbl u eé
coerHEeHUsIMHU (BO3MOYKHO UCTIOJIB30BaHUE BUACOMATEPHAIIOB), HAOIIOICHHE MTPOoIecca
oOyraMBaHUs caxapa Moj JAeWCTBUEM KOHLIEHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUCHHE
XUMHUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KHUCJIOTHI, MPOBEIECHUE KadyeCTBEHHOMN
peakuuu Ha Cyiab(paT-uOH M HAOJIIOJEHUE MpU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHUE C
¢usmueckuMu  cBOMcTBaMM  a3zoTa, (Qocdopa MW WX COenUHEHUH  (BO3MOXKHO
UCTIOJIh30BAHNE BHCOMATEPUAIIOB), 0OpaslaMu a30THBIX U (POcHOpPHBIX yT0OpEHUH,
noJiyueHue, coOupaHue, pacro3HaBaHUE M M3yY€HUE CBOICTB aMMHUaka, MPOBEICHHUE
KayeCTBEHHBIX pEakUuii Ha MOH aMMOHHA U (ocPaT-HOH U HU3yUEHHE NPU3HAKOB UX
POTEKAaHMUs, B3aUMOJCHUCTBHE KOHLUEHTPUPOBAHHOM a30THOM KHCIOTBI C MEABIO
(BO3MOKHO HCIOJIB30BaHHE BHICOMATEPUANIOB), U3yYCHHUE MOJENCH KPUCTATUYECKIX
peméTok anMaza, rpaduta, ¢yIepeHa, O3HAKOMIJICHHE C MPOIECCOM ancopOnuu
pPacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM VYIJIEM M YCTPOMCTBOM IPOTHUBOrasa,
[OJlydYeHUE, COOMpaHUE, pacloO3HABAaHME W HU3yYEHHE CBOMCTB YIJIEKUCIOrO rasa,
IPOBEJCHUE KAYECTBEHHBIX pEakUuil Ha KapOOHaT W CUJIMKAaT-WOHbl U H3Yy4YEHHE
NPU3HAKOB  MX  MPOTEKaHUs, O3HAKOMJIIEHHE C  MPOAYKLIHEH  CHJIMKATHOU
MPOMBILUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX 3a1ad o Teme <«BaxHeimue
HEMETAJUIbl U UX COCAUHEHUSI.

MeTajlibl M X COCTUHEHHS

OOmas XxapakTepuCTUKa XMMHUYECKHUX 3JEMEHTOB — METAJJIOB Ha OCHOBAaHUHU HUX
nonoxxeuus B [lepuonnueckon cucreme xumudeckux sneMeHToB [l. M. Menneneesa n



ctpoeHus atomoB. CTpoeHue MeTauioB. MeTajuiMdeckas CBSI3b U METajuIM4ecKas
KpUCTAJUIMYECKasd pElETKA. OJICKTPOXUMHUUECKUN Ppsii HANPSOKEHUH METAILIOB.
dusznyeckue M XHUMHYECKHE CBOMCTBA MeTauioB. OOImme CcrnocoObl MOTydYeHUS
MeTauioB. [loHSTHE O KOpPpPO3WM METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI WX OT
koppo3uu. CruiaBsl (CTallb, 9yT'yH, JIOPATIOMUHUN, OpOH3a) U X MPUMEHEHHUE B OBITY U
MPOMBIIIJIEHHOCTH.

[Ilenounsie MeTabl: MoJIOKeHUE B IlepuoaMYecKol cuCTeME XMMHUYECKUX
anementoB JI. W. MenaeneeBa, CTpoeHHME HX aTOMOB, HAaxO0XJIEHUE B IPUPOJE.
dwusnyeckue W XUMHUYECKHE CBoWcTBa (Ha TpuMepe HaTpus W Kamus). OKCHUIBI |
TUIPOKCUIBI HATPUA U KiK. [ [puMeHeHne MEen0YHbIX METAIJIOB U UX COCTMHEHHM.

[IlenoyHO3EMENBHBIE METAJIIBI MATHUM U KaJIbIIUI: MOJIO)KEHUE B [leprnoanueckoit
cucteMe xumuueckux osneMeHTtoB JI. WM. MeHneneeBa, CTpOE€HHE HX aTOMOB,
HAaXOXJEeHUE B mpupoae. OU3NyYecKkue U XMMHYECKUE CBOWCTBA MATHUS U KaJIbLUS.
Baxnelimme coequHeHHs KaiabIUs (OKCHJ, THAPOKCHI, coir). JKECTKOCTh BOABI U
CIocoOblI €€ yCTpaHEHHUS.

AJroMuHUI: TIoN0keHue B [leproandeckoil cucteMe XUMHYECKUX 3JeMEHTOB /I,
N. MenneneeBa, CTpoeHUE aTOMA, HAXOXKI€HUE B npupojie. Puzndeckne u XuMUIeCKUe
CBOMCTBa aTIOMUHUS. AM(POTEPHBIE CBOMCTBA OKCUA M TUAPOKCHIA ATFOMUHMS.

Keneso: nonoxenue B Ileproanueckoin cucreme XumMu4yeckux anemMeHToB /1. .
MenpeneeBa, CTpOEHUE aTOMa, HAXOXJEHUE B mpupojae. OU3NYecKue U XUMUUYECKUE
cBoiicTBa xene3a. Okcuapl, ruapokcuabl u comnu sxenesa (1) u xenesa (lll), ux cocras,
CBONCTBA U NOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3ilaMu METaJUIOB M CIUIABOB, MX (PM3MUYECKHUMH CBOWCTBAMH,
U3yuyeHHE  PEe3yJbTaTOB  KOPPO3UHM  MeTaioB  (BO3MOXKHO  KCIIOJIb30BaHHUE
BUICOMATEPHAJIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCH/IA KaJbI[Us U HATPHUS C BOJIOM
(BO3MOHO MCIOJIb30BaHNE BUICOMATEPHAIIOB), HCCIICIOBAHUE CBOMCTB JKECTKOM BOJIBI,
mpouecca  TOpPEHHs  Kejle3a B KUCIOPOJE (BOBMOKHO  MCIOJIb30BaHHE
BUICOMATEPHAJIOB), PU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMH HA MOHBI. MarHus,
KaJblus, amfoMuHus, uHka, xkenesa (1) wu sxenesa (lII), mexu (1), HabGnroneHue u
ONMCAHUE TPOILIECCOB OKpAIIMBAHUSA IJIJAMEHM HOHAMU HATpUsl, Kajdusid W KaJblUs
(BO3MOXHO HMCIIOJIb30BaHUE BUICOMATEPHAIIOB), MCCIICIOBAaHUE aM(POTEPHBIX CBOWCTB
TUIPOKCHUAA ATFOMUHUS U TUAPOKCUAA [IUMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10
TeMe «BakHele MeTamiabl ¥ UX COSIUHCHUS.

XUMHA U OKpPYKaKIIas cpeaa

BemecrBa u Marepuansl B TOBCEIHEBHOW JKM3HM 4YeENIOBEKa. be3omacHoe
WCIIOJIh30BAaHNE BEIIECTB M XHUMHUYECKUX peakiuid B ObITy. [lepBas momomp mpu
XMMHUYECKUX 0KOTaxX U OTPABJICHUSAX.

XUMUYECKOE 3arpsA3HEHHE OKpysKawllehd cpenbl (mpefeibHas —JOMyCTHMAs
KOHIIeHTpals: BemiecTB, aainee — IIJIK). Poiap XuMHM B pelICHHUH DKOJIOTHMYSCKUX
npooJieM.



XumuuecKkuii IKCnepumMeHm:

M3y4eHue oOpas3loB MaTepHaioB (CTEKIO, CIUIaBbl METaJJIOB, IOJMMEPHBIC
MaTepuasbl).

Meosicnpeomemnuwle ceasu

Peanuzamus MexnpeaMeTHBIX CBA3eM nOpu u3yuyeHUH xumuu B 9 Kiacce
OCYILECTBIISIETCSl Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATH,
TaK U TMOHSATHUM, SABISIOMIMXCS CUCTEMHBIMU IS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-
HAYYHOTO IIHKIIA.

OO111e ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIN (akT, THIOTE3a, 3aKOH, TEOpHS,
aHalu3, CHUHTE3, Kilaccu(puKauus, TMepUOAUYHOCTh, HAOMIOJACHUE, OSKCIEPUMEHT,
MOJICIUPOBaHKEe, HU3MEPEHHEe, MOJIENb, SBJICHHE, MApHUKOBBIA 3P (EeKT, TEeXHOJIOTHS,
MaTepHallbl.

®duszuka: maTtepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOIIHI,
pPaaMOaKTUBHOCTH, MOJIEKYJA, AJIEKTPUUYECKUI 3apsil, MPOBOJIHUKH, MOIYNPOBOIHUKH,
OUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPAacTBOPUMOCTb, KpHUCTAUNIMYecKas pemérka, cIjiaBbl, (U3nYecKue
BEJIMYMHBI, E€AWHUIBI H3MEpPEHHsl, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
CounHre.

buonorust: ¢otocunTes, apixanue, Ouocdepa, >3KocucTEMAa, MHUHEpATbHbBIC
ya00peHus, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, TUTATEIbHbBIE BEIECTBA.

['eorpadus: atmocdepa, rumpocdepa, MUHEpabl, TOPHbIE MOPOJBI, IMOJIE3HBIE
MCKOIaeMble, TOIIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA HIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JJMUHOCTHBIE PE3YJIBTATHI

JIMaHOCTHBIE Pe3yIbTaThl OCBOCHUS ITPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs
JOCTHTAIOTCSI B XOA¢ OOYYCHHS XUMHUH B €IWHCTBE YYCOHOW M BOCHHUTATEIBHOU
JEATEILHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMU POCCUHCKUMU COIIMOKYJIBTYPHBIMU U
JTYXOBHO-HPABCTBCHHBIMU IICHHOCTSIMHM, TPHHATHIMH B OOIIECTBE TMpaBWIAMH U
HOpPMaMH TIOBEJCHHS M CIOCOOCTBYIOT MpOIIECCAM CaMOIIO3HAHUS, CaMOpPa3BUTHSA U
COIMAJIM3aIUU O0YJaFOIIMXCS.

JInunocTHBIE pE3yNbTaThI OTpaXkaroT TOTOBHOCTD 00yJaroIITIXCsI
PYKOBOJICTBOBAThCSI CUCTEMOM IO3UTHBHBIX IICHHOCTHBIX OPHCHTAIIMN M pacIIMpCHUC
OIIBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH.

1) naTpHOTHYECKOTO BOCTIMTAHUA '

IIEHHOCTHOTO OTHOIICHHS K OTEUYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAyYHOMY HACJICIHWIO, TIOHMMaHUS 3HAYCHHS XHMHYECKOM HAyKH B IKH3HHU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW WHQpOpMaANUed o
MEPEIOBBIX JIOCTYDKEHUSAX M OTKPBITUSIX MHPOBOH M OTCYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBRA,

2) TpakIaHCKOT0 BOCTIMTAHMA

IIPEJICTABIICHUS O COITMAIBHBIX HOPMaX M MPaBHJIaX MEKINYHOCTHBIX OTHOIICHUHN
B KOJUIGKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIC3HOM,
y4eOHO-UCCIIeI0BAaTeILCKON, TBOPUECKON U IPYTUX BUAAX JAEATEIHHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOW  JEATEIBHOCTH  IPHU  BBIMOJIHCHWUH  YYCOHBIX,
MO3HABATENIbHBIX 33J1a4, BBIITOJIHCHHM XUMHUYCCKUX OKCICPHUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHMIO M B3aHMOITOMOIIM B IIpoIiecce
ATOW y4eOHOU JEesATETHHOCTH, TOTOBHOCTH OIICHMBATh CBOE TIOBEACHHE WM TOCTYIKU
CBOUX TOBApHWIIEH C MO3UIMU HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJICJICTBUM ITOCTYITKOB,;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS

MHPOBO33PEHUYECKUE TIPEJICTABIICHUS O BEMIECTBE M XHUMHYECKOW pPEaKIlny,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOIINE OCHOBY
JUTSI TIOHMMAaHWsI CYNTHOCTH HAyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MIPUPOIBI, B3AUMOCBS3AX YeJIOBEKA C MMPUPOTHOMN Cpe/ioit, O
POJIM XMMUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBICE MOTHBBI, HAINPaBJICHHBIC HA TIOJYYCHHWE HOBBIX 3HAHWHM 110
XUMUHU, HEOOXOAWMBbIC 7l OOBSICHEHUS HAOIIOJAEMbIX TMPOIECCOB U  SIBJICHHM,
M03HABATEJILHOHN, MHOOPMAITMOHHOW M YUTATEIBCKON KYJIbTYphI, B TOM YHCJIC HABBIKOB
CaMOCTOSTEIIbHOH paboThl ¢ Y4YCOHBIMM TEKCTaMH, CIPABOYHOW JIMTEPATypPOH,
JOCTYITHBIMU TEXHHUECKUMH CPEJICTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHIA;



UHTEpeC K OOY4YeHHI0 M TO3HAHHIO, JHOO0O3HATENBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K caM000pa30BaHUIO, MPOEKTHOM U MCCIIE0BATENbCKON IEATENILHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIPABJICHHOCTU U YPOBHS O0yUYeHUS B AaJbHEHUIIEM;

4) popMupoBaHUS KYJIbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 370pPOBbIN 00pa3 ®U3HU, OCO3HAHUE MOCIEACTBUIA U HETIPUSATHE BPEIHBIX
npuBblYeK (YIOTpEOJCHUST alKOroJyisi, HApKOTHKOB, KypeHHs), HEOOXOAUMOCTH
coOutoieHus! MMpaBuil 0€30IaCHOCTH NpU OOpAaIeHWH C XMMUYECKHMMH BEIIECTBaMH B
OBITY U peaTbHOU KHU3HU,

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K MPaKTHUECKOMY H3y4YeHHIO npodeccuil u TpyAa pasiuyHOrO poja,
yBaOKEHHE K TPYAy M pe3yjbTaraM TPYAOBOH IESTEIbHOCTH, B TOM YHCJIE Ha OCHOBE
NpUMEHEHUS TMPEeIMETHBIX 3HAHWN MO XUMHH, OCO3HAHHBIH BHIOOP MHIMBUIYAIbHOM
TPACKTOPUHU TMPOJOJDKEHUS OO0pa3oBaHHs C Y4YETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEW, YCHEIIHOM
npopeCcCUOHATBPHON JEeSTETbHOCTH M Pa3BUTUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTb
alanTUPOBAThCS B IPOPECCUOHATILHOMN Cpejie;

6) IKOJIOrH4eCKOr0 BOCIIUTAHUA

HKOJIOTMUYECKH 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPOE KaK UCTOUHUKY >KM3HHU Ha
3emiie, OCHOBE €€ CyIlIeCTBOBaHUs, TTOHMMaHUE IIEHHOCTH 370POBOTO M OE30MaCHOTO
o0Opa3a >HU3HH, OTBETCTBEHHOE OTHOILICHHE K COOCTBEHHOMY (U3MUYECKOMY U
ICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJIEHHsI MpaBuil 0€30MacHOro
MOBEICHUA MPU paboTe ¢ BEHIECTBAMHU, a TAKXKE B CUTYAIUAX, YIPOKAIOMIMX 310POBbBIO
U JKU3HU JTIOOEH,

CIOCOOHOCTH TNPHUMEHSATh 3HaHUS, IOJIydaeMble NpU HU3YUYEHUH XUMHH, IS
pelieHus 3a7ay, CBS3aHHBIX C OKpYXarolled MPUPOIHOW CPenod, AJIi MOBBIIICHUS
YPOBHSI 9KOJIOTHUECKOM KYJIbTYPbI, 0CO3HAHUS TTI00AILHOTO XapaKTepa HKOJIOTHIECKUX
npodlieM W TyTed WX PEIeHHs MOCPEICTBOM METOAOB XHUMHUH, IKOJIOTUYECKOTO
MBIIIUICHUS, YMEHHSI PyKOBOJICTBOBAThCS UM B IMO3HABATEIHbHON, KOMMYHHUKATHBHON |
COLMAJIbHOW MIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDI

B cocraBe MeTampenmMETHBIX ~ PE3yNbTAaTOB  BBIACISIOT 3HAYUMBIC  JUIA
dbopMHUpOBaHHUS MHPOBO33pPEHHS OOIICHAYYHBIE MOHATUS (3aKOH, TEOpWs, MPUHITHIM,
THI0TE3a, (PaKT, CHCTEMA, MIPOIECC, IKCIIEPUMEHT U IPYTOE. ), KOTOPHIE HCIIOIB3YIOTCS B
€CTeCTBEHHO-HAYYHBIX y4EOHBIX MpeIMeTax W MO3BOJSIOT HA OCHOBE 3HAHWM M3 3TUX
npeaMeToB (OpPMHUPOBATH MPEACTABICHHE O IIEIOCTHOW HAy4yHOW KapTWHE MHpa, U
yYHHBEpCallbHble  y4eOHbIe  nedcTBusi  (IO3HaBaTelbHBIC, KOMMYHHKATHUBHBIE,
perynsTHBHBIE),  KOTOpbIe  oOecreunBaloT  (OpMHpPOBaHWE  TOTOBHOCTH K
CaMOCTOSTEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU AEATEIbHOCTH.



Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA

Ba3oBble Jjornyeckue 1eiicTBUA:

YMEHMSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIECHUS] PU OCBOCHUU 3HAHUM:
pPacKphIBaTh CMBIC XHMHWYECKUX IOHATHH (BBIACIATh WX XapaKTepHBbIC IMPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JPYTHMMH TOHSTHSIMHM), HCIOIB30BaTh IMOHSATHS JIJIS
OOBSCHEHHsI OTHENBHBIX (DAaKTOB W SBJICHW, BHIOMpPATh OCHOBAHUS W KPUTEPUU IS
KJacCU(pUKAIM XUMHYECKUX BEIIECTB U XHUMHYECKUX pEeaKIuid, yCTaHABJIMBAThH
MPUYMHHO-CJICJICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HM3Y4YEHUS, CTPOUTH JIOTHYECKHE
paccyxacHus (MHIYKTHBHBIC, JCHYKTUBHBIC, II0 aHAJOTHH), JCJIaTh BBIBOABI U
3aKJIIOYCHUS

yMEHHE TPHMEHATh B IpOIECCe IMO3HAHUSA MOHATHSA  (IpeIMETHbIE U
METanpeAMETHbIE), CHUMBOJIMUYECKHE (3HAKOBBIC) MOJCIH, HCIOJb3yeMble B XHMHUH,
npeoOpa3oBbIBATh IIUPOKO MPUMEHSEMbIE B XUMHUHM MOJCIbHBIC MPEACTaBICHUS —
XUMHYCCKHA 3HAaK (CHMBOJI DJIEMEHTa), XUMHYecKas ¢opMylia W ypaBHEHHUE
XUMUYECKOUN peaklud — NpU PElICHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, C YYETOM ATUX
MOJICTIBHBIX TPEACTABICHUN BBISIBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC IMPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHYECKMX BEIIECTB U XUMHUUYECKUX PEaKIUi, BBISBIATH
oOmue 3aKOHOMEPHOCTH, NPUYMHHO-CJICICTBEHHBIC CBSI3M W TPOTUBOPEYHs B
M3y4aEMBIX ITPOLECCAX U SBJICHUAX.

ba3oBble uccienoBarebCKHe JeiCTBUSL.

YMEHHME HCIIOJb30BaTh IIOCTABJICHHBIE BOMPOCHI B KA4€CTBE HWHCTPYMEHTA
MO3HAHMS, a TaKXE€ B KaueCTBE OCHOBBI sl (DOPMUPOBAHUS THIIOTE3BI IO MPOBEPKE
MPABUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUMU;

NpuoOpETEeHUE OMbITa 10 I[UIAHUPOBAHWIO, OPTaHU3AIMd W  IPOBEICHHUIO
YYCHUYECKHX  OKCIEPUMEHTOB, YMEHHE HaOmojaTh 3a  XOJIOM  IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3yyibTaT, (HOpMyIupoBaTh OOOOIICHUS W
BBIBOJIbI IO PE3YyJIbTATaM IMPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIATh OTYET O
MPOJIeIaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEHUE BbIOMpaTh, AaHAJIM3UPOBATH W HUHTEPIPETUPOBATH HH(OpPMAIIHIO
pPa3IMYHBIX BUJIOB U (OpM MpeacTaBiCHUsS, MOIYyYaeMyl M3 Pa3HbIX HCTOYHHUKOB
(HaydHO-TIONYJISIpHAS JIMTEpaTypa XUMHYECKOTO COJEp)KaHUs, CIPaBOYHBIC MOCOOHS,
pecypcel MHTepHETa), KPUTHYECKH OIEHUBATH MPOTUBOPECUYUBYIO U HEIOCTOBEPHYIO
uH(DOpMaIHIo;

YyMEHUE TPUMEHSTh pPa3MYHbIE METOAbl M 3alpoChl MPU TOUCKE U OTOOpe
uH(pOpMaIIMK ¥ COOTBETCTBYIOLIUX JaHHBIX, HEOOXOIUMBIX JJISI BHITIOJHEHHS YUeOHBIX
¥ TIO3HABATENBHBIX 3a/Ja4 OMNPENeIEHHOTO THIA, MPUOOpETEeHHWEe OmbITa B 00JIACTH
UCIIONIB30BaHUs ~ WH()OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTWUW,  OBJIAJICHUE
KyJbTYpOH  AKTMBHOTO  HCMOJIb30BaHUSI  PA3JIMYHBIX  TOHUCKOBBIX  CHUCTEM,



CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJIbHYIO (OpMYy NPEACTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATH pellaeMble 3aa4l HECIOKHBIMU CXE€MaMH, JuarpaMmamMu, JpyruMu
dhopmamu rpadUKy ¥ KX KOMOMHAITUSMU,

YMEHHE HCIONb30BaTh M  aHAJU3UpPOBAaTh B  TMpolecce yueOHOM U
HCCIIEIOBATENbCKON  JIEATENIbHOCTH HMH(POPMAIMI0O O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SIICTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH MPUPOTHON CPEIBI.

KoMMmyHMKaTHBHBbIE YHHBepPCAJbHbIE y4eOHbIe 1eHCTBUS:

YMEHUS 3a/1aBaTh BONPOCHI (B XOJe auanora u (WiM) JTUCKYCCHUHU) IO CYHIECTBY
oOcykaaemMoi TeMbl, (POPMYIUPOBATh CBOM MPEIIOKEHHUSI OTHOCUTEIHHO BBITOTHEHHS
MPEIIOAKECHHOM 3a/1a4H;

YMEHUS NMPEACTABIATh MOTYYEHHBIE pe3ybTaThl TO3HABATEILHOMN JEATEILHOCTH B
YCTHBIX W TMHCbMEHHBIX TEKCTaX; JeNaTh MPE3CHTALMIO PE3YJbTATOB BBINOJHEHUS
XMMHUYECKOTO 3KCIIEPUMEHTa (1abopaTOpHOTo OMbITa, JA0OPAaTOPHOW pPadbOThI IO
UCCIICZIOBAHUIO CBOMCTB BEUIECTB, y4EOHOTO MTPOEKTA);

yMEHHSI y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHHUKAMU B  COBMECTHOMU
MO3HABATENILHON M HCCIIEIOBATEIbCKON AESATENBHOCTA MPHU PEIICHUH BO3HHUKAIOIIUX
npo0JieM Ha OCHOBE y4éTa OOIIMX WHTEPECOB M COTJIacOBaHMs MO3MIMKA (00CYXKIeHHMS,
OOMEH MHEHMSIMH, <«MO3TOBBIE IITYPMbD», KOOpPJIUHAIIMS COBMECTHBIX JIEHCTBUH,
OIIpeJIeICHNE KPUTEPUEB TI0 OLIEHKE Ka4eCTBa BBIITOJHEHHON paboThI M IpyTHE).

PeryasiTuBHbIe yHHBepCaJbHbIe Y4eOHbIe AeilicTBHS:

YMEHUE CAMOCTOSTEIBHO ONpENeNsTh IeNu JESTENbHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJMPOBaTH MU TNPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTh, BBIOMpaTh Hambosnee 3(PQeKTHUBHBIE CIOCOOBI pEIICHHs YYEOHBIX U
MO3HABATENbHBIX  337a4, CaMOCTOSTEIbHO  COCTABIATh HIJIM  KOPPEKTHUPOBAThH
MPEIOKEHHBIN AJITOPUTM JECHCTBUM MPHU BBINIOJHEHUM 33JJaHUNA C YYETOM MOJTYYEHHUS
HOBBIX 3HAHUM 00 u3y4aeMbIX OOBEKTaX — BEIIECTBAX U pPEaKUUsiX, OLICHUBATh
COOTBETCTBHUE MOJYYEHHOTO pe3yJjbTaTa 3asBJIICHHOM II€JIM, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MPEJiaraéMble B YCJIOBHH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpenMeTHBIX pe3yJbTaTOB MO OCBOCHHIO 00s13aTE€IBLHOTO COJEpKAHUS,
YCTAHOBJICHHOTO JIaHHOM (enepanbHOi paboueld MporpaMMoi, BBIACISIOT. OCBOCHHbBIE
oOy4aroIuMuUCs HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUM, crierupuiecKue Is
peIMeTHOM 00nacTu «XUMUSI», BUABI JESITEIbHOCTH MO MOJTYYEHHIO HOBOTO 3HAHUS,
€ro UHTEPIpPEeTalNY, TPEoOPa30BAHUIO U IPUMEHEHUIO B PA3JIMUHbIX YU€OHBIX U HOBBIX
CUTYAIUSIX.

K koHny oOyuenus B 9 kJjiacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMEHUN:

« pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATUN. XUMHUYECKHUN 3JIEMEHT,

aToM, MOJIEKyJia, MOH, KAaTHOH, aHHOH, IMPOCTOE BEIIECTBO, CIOAKHOE BELIECTBO,



BaJICHTHOCTh, AJIEKTPOOTPHUILIATEILHOCTh, CTENEHb OKUCICHUS, XUMUYECKas
peaKkiusi, XUMUYECKash CBS3b, TEIJIOBOW 3((eKT peakiuu, MoJib, MOJSIPHBIN
00BEM, pacTBOp, DJIEKTPOJUTHI, HEIIEKTPOJUTHI,  BJIEKTPOJIUTUUYECKAS
AUCCOLMAIS, pEeakUMu HMOHHOTO OOMEHa, KaTaiau3aTop, XHUMHUYECKOoe
paBHOBecHe, OOpaTUMble U  HeoOpaTHUMble  PEaKIHH, OKUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE PEAKIMH, OKHCIUTENIb, BOCCTAHOBUTEJb, OKHCIEHUE U
BOCCTAaHOBJICHHE,  aUIOTpomus,  amM(OTEpPHOCTb,  XHUMHYECKass  CBS3b
(koBaJIeHTHAsI, HIOHHAS, METAJUTMYECKas), KPUCTAIUTNYECKAs PEIIETKA, KOPPO3Us
METaJIJIOB, CIUJIaBbl, CKOPOCTh XMMHUYECKOW PEaKIuu, MPEeAesbHO JTOMYyCTUMAas
koHueHTpanus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U MPUMEHSIThH
9TH TOHSTHS MPU ONUCAHUU BEUIECTB U UX MPEBPALCHUH;

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JUIsl COCTaBieHHs (POpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

OTIPENENATh BAJICEHTHOCTh U CTEIECHb OKWCICHUS XUMUYECKHX D3JIEMEHTOB B
COCIMHEHMSIX ~ Pa3IM4YHOrO0  COCTaBa, MPHUHAJICKHOCTh  BEIIECTB K
onpenen€éHHOMY KJIacCy COEIMHEHHHM mo (opMmyliaM, BHJ XMMHUYECKOW CBSI3U
(koBasieHTHasl, MOHHAs, METAJUIMYECKas) B HEOPTaHMYECKUX COSAMHEHUSX,
3apsi[i MOHA MO0 XUMHUYECKOU QopMmysie, XapakTep Cpelabl B BOAHBIX PAcTBOPAx
HEOPTaHMYECKUX COCTUHEHUH, TUIl KPUCTAUIMYECKON PEHIETKH KOHKPETHOTO
BELIECTBA,;

packpbiBath cmbica [lepuommueckoro 3akona J[. WM. MenngeneeBa wu
JE€MOHCTPUPOBATH €r0 MOHUMAHUE: OMUCHIBATh U XapaKTEPU30BaTh TAOIMUHYIO
dbopmy [leprnoamdeckoil CHCTEMBI XUMUYECKHUX AJIEMEHTOB. PA3IN4aTh MOHITHS
«rmaBHass moarpynna (A-rpymma)» u o «qo6ounas moarpymmna (B-rpymma)»,
Majble U OOJIbIIME MEePUOAbl, COOTHOCUTh 0003HAUEHHUS, KOTOPhIE UMEIOTCS B
NePUOJUYECKON TabJIMIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XAMHAYECKHX DJIEMEHTOB (COCTaB W 3apsi sipa, oOIIee YHCIO AJIEKTPOHOB M
pacrpeneieHne WX O  DIEKTPOHHBIM  CJOSIM), OOBSCHATH  0OIIUe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB JJIEMEHTOB U HUX COEAMHEHUN B
npenenax MajblX [EPUOJOB M TIABHBIX MOATPYHN € YYETOM CTPOCHUS UX
aTOMOB,;

KJIACCU(PUIIUPOBATh XUMUYECKUE DJIEMEHTHl, HEOPraHWYeCKUE BEIECTBa,
XUMHAYECKHE PeakIiu (110 YKCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEIIECTB,
no TeraoBoMy 3G(dEeKTy, M0 MU3MEHEHHUIO CTENEeHEW OKUCIEHUS XHUMHYECKUX
9JIEMEHTOB);

XapakTepu3oBaTh (OMKCHIBATH) O0OmMEe ¥ CrHeUu(UIECKHEe XUMHUYECKUE
CBOMCTBA MPOCTHIX U CIOXHBIX BEIIECTB, MOJATBEPK/asi OMHMCAHUE TPUMEpPaMuU



MOJICKYJSIDHBIX W HMOHHBIX YpPaBHEHUH COOTBETCTBYIONIMX XHMHUYECKHUX
peaKkiuu;

COCTABJISITh YPaBHEHUS AJICKTPOJUTUICCKON TUCCOIUAIIMN KUCIIOT, MIEIoYeH H
COJIeH, TOJHBIE W COKpamEHHBIE YypaBHEHHS pEaKIuii HOHHOTO OOMEHa,
YpaBHEHUS PEaKIINii, TOATBEPKIAIONINX CYIIECTBOBAHNE TCHETHYECKOW CBS3U
MEX/y BEIIeCTBAMH Pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX ~ PEaKIIHH
MIOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3WPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH IMPOTECKAHMSI XUMUYIECKUX MIPEBPAIICHUHA B PA3TUIHBIX YCIOBHUSIX;
BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSPHYIO M MOJISPHYIO MacChl BEIICCTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTA 10 (GOopMyJie COSAMHEHHS, MaCCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI M0 YPABHECHUIO XUMUYCCKOMN
peaKuy;

coOI0IaTh TpaBWJIa TOJIB30BAHUS XMMHUYECKOW TOCYI0M U J1abopaToOpHBIM
o0opya0oBaHUEM, a TAaK)KE MpaBUjIa 0OpaIIeHUs C BEIICCTBAMU B COOTBETCTBUU
C MHCTPYKIUSMHU I10 BBITOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IIO
MOJIyYCHUI0 U COOMpPaHMIO ra3000pa3HbIX BEMICCTB (aMMHaka M yrIICKHUCIIOTO
rasa);

MPOBOJIUTh PEAKIMH, TOITBEPIKIAIONINE KAYECTBEHHBI COCTaB Pa3IUYHBIX
BCIICCTB. PaClO3HABaTh OMBITHBIM NYTEM XJIOPHA-, OpOMHUA-, HWOIWI-,
kapOoHart-, d¢ocdar-, cuaukar-, cyiabdar-, TUAPOKCUI-UOHBI, KATHOHBI
AMMOHHS ¥ WOHBI HW3YYCHHBIX METAJUIOB, IPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTAaHUYECKUX BEIIECTB,;

IPUMEHSTh OCHOBHBIC OIEPAIIMM MBICIUTEIBHOW JEATCIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, 0000IIEeHHEe, CHCTEMAaTH3aIUI0, BBISIBICHUE NPUYUHHO-
CIICICTBCHHBIX CBSI3¢d — JII1 WM3Y4YCHHUS CBOWMCTB BEIIECTB M XHMHYECKHUX
peaknmii, €CTeCTBEHHO-HAy4YHbIC METOABl TO3HAHWS — HaOJII0JeHuE,
H3MEpeHHEe, MOICITUPOBAaHNE, SKCIIEPUMEHT (pealbHBIN M MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIACC
KonuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Kontpoasunie IlpakTnueckue (wicp )
NMpOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcebl
Pa3znen 1. BemecTBO U XUMHYeCKHE PeaKIIUA
11 [ToBTOpEeHME U YIITyOJICHUE 3HAHUN 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JeioB Kypca 8 kiacca https://m.edso0.ru/7f41a63
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubmmoreka [JOK
1.2 . 4 A
peakuiu https://m.edso00.ru/7f41a63
13 DNEKTPONIUTHYECKAs! AUCCOLIHALIHS. 8 1 1 bu6nuoreka [IOK
' XHUMHYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a63
Uroro mo pazaeny 17
Pa3znen 2. Hemeranibl M X COeTUHEHUS
OO6m1ast XapaKTepruCTUKa XUMHYECKUX bubnuoreka [JOK
21 4 1 A
anemeHToB VIl A-rpymmel. ["agoreHsr https://m.edsoo.ru/7f41a63
OO61as xapakTepUCTHKa XUMUYECKUX
2.2 anemeHnToB VIA-rpynmnsl. Cepa u eé€ 6 bubmorexa [IOK
' YR L€P https://m.edso0.ru/7f41a63
COETMHEHUS
OOm1ast xapaKTepUCTHKA XUMHYECKIX
2.3 aneMeHToB VA-rpymisl. A30T, pochop u ux 7 1 bubmorexa [IOK
' PYHHEAL ’ P https://m.edsoo.ru/7f41a63
COEIMHEHUS
OOm1ast xapaKTepUCTHKA XUMHYECKUX
24 aneMeHToB |V A-rpynmel. Yraepon u 8 1 2 bubmorexa OK
’ . Py | pos https://m.edsoo.ru/7f41a63
KpPCMHHHU U UX COCAUHCHUA
Hroro mo pazaeny 25

6

6

6

6

6

6

6



Pasznea 3. Merajiibl M X COeIUHEHHUS

. bubmuoreka [IOK
3.1 Obmye cBolicTBa METAILIOB 4 https://m.edso0.ru/7f41a63
. but6mmoreka [IOK
3.2 Baxxueline Metayuisl 1 UX COSIUHEHUSI 16 hitps://m.eds00.ru/7f41a63
Hroro mo pazaeny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
but6mmoreka [IOK
4.1 BemectBa 1 MaTepuansl B )KM3HU YEJIOBEKa 3 hitps://m.eds0.ru/7f41a63
Hroro mo pazaeny 3
PesepBHOE Bpems 3 bubmorexa LIOK
p P https://m.edso0.ru/7f41a63
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68

6

6

6

6



ITIOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Kontponbnbie IlpakTnyeckue
n/n Bcero u3ydeHusi  oOpazoBaTeibHbIE

padoThI padoThI
pecypcsl

[Tepuonuueckuii 3aKoH.

1 IIepuonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 3eMeHToB /I, U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMUYECKHUX IEMEHTOB 1 bubmmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Krnaccudukanus u HoMeHKIIaTypa 1 bubmmoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Busl xuMudeckoi CBS3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «[ToBTOpEeHUE U yrirybieHue 3HaHui 1 1
OCHOBHBIX Pa3/eNioB Kypca 8 kiiacca»

6 Knaccudukanms xumuaeckux 1 Bbu6nuoreka [JOK
peaKuuii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTU XUMHUYECKOMN

7 eakuuu. [loHsATHE O TOMOTE€HHBIX U 1 bubmmorexa LOK
PEAKIH. https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
ITonsaTue 0 XUMHUYECKOM PaBHOBCCHUU.

8 @DaxTOopHl, BAUSIOLUINE HA CKOPOCTh 1 bubmmoreka [IOK

XUMHYSCKOMN PCaKIMU U IMOJIOKCHUC
XUMHYECKOTI'O paBHOBECHU A

https://m.edsoo.ru/00adc28c




OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

Bbu6nuoreka [JOK

MIpUMEHEHNE

9
peakuu https://m.edsoo.ru/00adcade
Teopust 21EKTPONIUTHYECKON
10 nccounanu. CUIbHBIE U c1adbie bubmorexa LIOK
A HHATIH. https://m.edsoo0.ru/00adcd68
DJIEKTPOJIUTEL
11 Monurle ypaBHEHUS PEAKIIUN bubmorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IMPEACTABICHUIN bubmorexa LIOK
pu):[ https://m.edso0.ru/00add5d8
06 SJIGKTpOJII/ITI/I‘-IGCKOI/I aucconualnnun
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IIPENCTABIIEHUNA 00 bubmorexa LIOK
pea . https://m.edso0.ru/00add8h2
BHGKTpOHI/ITI/I‘-IGCKOI/I aucconualnnun
14 ITousTre 0 TUOpPOIU3E CONEH bubmorexa OK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHUHU https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «PGH_IGHI/IG SKCIICPUMCHTAJIBbHBIX BH6HHOTeKa HOK
p https://m.edsoo.ru/00addbfa
3agau»
KonrtponsHas padora Ne2 o reme
17 «IIIEKTPOIIUTHIECKAS TUCCOIIUALIUS bubmorexa LIOK
p A HHATIA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKLIUU B pACTBOPaxX»
OO6m1ast XxapaKTepuCTHKA TajJOTeHOB.
18 XUMHYECKME CBOMCTBA HA IIpPUMEPE bubmorexa LIOK
p p https://m.edsoo.ru/00addfe?
xJjiopa
Xmoposonopond. ConsgHas KUCIIOTA,
POBOZIOPOA N bubmuorexa [JOK
19 XUMHUYECKHUE CBOMCTBA, MOTYyUEHHE,

https://m.edsoo.ru/00adel104




[TpakTuyeckas pabora Ne 2 o teme

20 «[TomydeHne coNsTHOM KUCTOTHI bubmmorexa [IOK
yi . . ' https://m.edsoo.ru/00ade34
U3y4YeHHE €€ CBOMCTB»
Brruucnenus mmo YpaBHCHUAM
21 XUMHUYECKHUX PEaKIIUM, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade4é
peareHToB J1aH B U30BITKE
29 OO1mast xapakTepuCTHKA SJIEMEHTOB bubnnorexka [JOK
VI A-rpynibl https://m.edsoo.ru/00ade64
AnnoTponHbie MOIU(UKALIUU CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTUHEHU I bu6mmoreka [IOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64
CephI
24 CepoBonopon, CTpOeHHE, bubmmoreka [JOK
(bU3MYeCKre U XMMUYECKHIE CBOHCTBA https://m.edsoo.ru/00ade8(
Oxkcuabl cepbl. CepHast KUCIOTA,
25 ¢du3nveckue 1 XUMHUYECKHE CBOCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adeaz
IIPUMEHEHNE
XUMUYECKHE peakliny, Jexalinue B
OCHOBE TIPOMBIIIUICHHOTO criocoba
26 P N bubmmoreka [JOK
TOTYHCHIA CCPHOM KHCTIOTBL. . https://m.edsoo.ru/00adec8a
XHUMHYECKOE 3arps3HCHUC OKPYXKaAKOIICHU
CpE€Abl COCMUHCHUAMU CEPBI
27 Beruucnenne MaccoBOi J0IM BBIXO/1a bubmuorexa [JOK
IIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO11ast xapaKTepUCTUKA 3JIEMEHTOB
o8 V A-rpynmsl. A30T, pacipocTpaHeHUE bubnnorexka [HOK
B IpHpoe, puznyeckue u https://m.edsoo.ru/00adeese
XUMUYECKHUE CBOMCTBA
AMMHak, ero Gpu3ndecKue u
. bubmuorexa [JOK
29 XUMHUYECKHUE CBOMCTBA, MOTyYEHUE U

MIpUMEHEHNE

https://m.edso0.ru/00adf00

18

38
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[TpakTuyeckas pabora Ne 3 mo Teme

Bbu6nmuoreka [JOK

30 «HounyquHe aMMHara, HsyHene ero https://m.edsoo.ru/00adf18
CBOMCTB»

31 A3oTHas KucioTa, e€¢ Gu3ndecKue u bubanorexa [HOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf30
Hcnonb3oBaHne HUTPATOB U COJIEH
AMMOHHSA B KaUCCTBC MUHCPAJIbHBIX

32 ynoOpenuii. XuMu4yeckoe bubmmorexa LIOK

. https://m.edsoo.ru/00adf51
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl
COCTUHEHUSIMU a30Ta
docdop. Oxeun pocdopa (V) u

33 dbocdopHas kucnora, pundecKue u bubnnorexka [HOK
XMMHYECKHUE CBOMCTBA, IMOJyYEHUE https://m.edsoo.ru/00adf68
Hcnonb3oBanue GochaToB B

34 KaueCTBE MUHEPATHHBIX YIOOPECHUH. bubanorexka [HOK
3arpsi3HEHUE IPUPOTHOMN Cpebl https://m.edsoo.ru/00adfc?
dbocharamu
VYriepond, pacopoCTpaHEeHUE B

35 Hpnpg,ue, E)mnlr){ecxie U XUMHUYECKHE bubmmorexa LIOK

N https://m.edsoo0.ru/00adfd9
CBOWCTBa
Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHUE TIPOOIIEMBI, https://m.edsoo.ru/00adfeb
cBsi3aHHBIE ¢ okcuaoM yriepoaa (1V)

. bu6mmoreka [IOK

31 YrombHas KHCIOTa  e€ con https://m.edso0.ru/00ae006
[TpakTrueckas padota Ne 4 o Teme

38 "TlomydeHne yrieKucioro rasa. bubanorexka [HOK

KauecTtBenHnas peakuus Ha KapOoHaT-

HOH

https://m.edso00.ru/00ae027
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[TepBoHayanbHbBIE TOHATHS 00

39 OpPraHUYECKHUX BEIIECTBAX KAK O bubmorexa LIOK
p B https://m.edso00.ru/00ae054
COCIIMHEHUSX YTIIepoaa
40 Kpemuuii u ero coefuHeHus bubmorexa LIOK
p a https://m.edso00.ru/00ae08(
[TpakTudeckas padbora Ne 5. Pemenue
SKCIEPUMEHTAIIBHBIX 33]a4 I10 TEME bubmmoreka [JOK

41 .

«BasxkHelme HeMeTaIbl 1 UX https://m.edso00.ru/00ae0bf
COEIMHEHUI»
KonrtponsHas padora Ne3 o reme

42 «BaxkHennme HeMeTalIbl U UX Bbu6nmuoreka [JOK
COCIUHCHUI» https://m.edsoo.ru/00ae0e]
OO01mas xapakTepuCTHKa XUMUIECKUX
SJIEMEHTOB — METAJIJIOB.

43 Meranueckas CBsi3b U bubmuorexa [JOK
MeTaJUTnYecKas KpucTaaanyeckas https://m.edso0.ru/00ae 103
pemérka. @u3nveckre CBOMCTBa
METAJIIIOB
XUMHYecKre CBOMCTBA METAJIIOB.

44 ONEKTPOXUMHUYECKHI PsI bubmorexa LIOK

P . AR https://m.edso00.ru/00ael156
HaIPsDKCHUH METaJIJIOB
OOu1re criocoObl MOTyYSHHS
MCTAJIJIOB. CHHaBBI. BBI‘-II/ICJICHI/ISI 110

45 aBHEHMSIM XMMHUUYECKUX PEaKIIAi bubmorexa LIOK
yp peaKiH, https://m.edso0.ru/00ael1156
€CJIM OJIUH U3 PEarcHTOB COACPKHUT
MIPUMECH

46 ITousiTre 0 KOPPO3UU METAIIOB bubmorexa LIOK

pp https://m.edso00.ru/00ael278
Bubnuoreka IIOK
47 [IlemouHbIe METAIIIBI 1

https://m.edsoo.ru/00ael4b2
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Oxcupl ¥ TUIPOKCHUIBI HATPUSL U

bubmuorexa [JOK

48 KaJus https://m.edsoo.ru/00ael4b2
49 [[lenoyHo3eMenpHBIE METAIUIBI — bubanorexa [HOK
KaJIblIUA U Maruui https://m.edsoo.ru/00ael5e8
50 BaxHeiiime coequHEHUS KaIbITUs bubmorexa HOK
A H https://m.edso00.ru/00ael5e8
51 O06001IeHrE U CHUCTEMAaTU3ALIHS
3HAHUH
JKécTkoCcTh BOBI U CIOCOOEI €€
59 CTDAHCHIS bu6mmoreka [IOK
yerp https://m.edso00.ru/00ae1886
[TpakTrueckas padota Ne 6 mo Teme
53 "JKE€cTKOCTh BOIBI M METOMBI €€ bubmnorexa [JOK
YCTpaHCHHS https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
54 A
JTOMITHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 K
e1e30 https://m.edso00.ru/00aeldé
OKcuabpl, THAPOKCUILI H COJIH JKeJIe3a
57 (I nfxeneajp(m) " bubnmorexa LIOK
https://m.edso00.ru/00ae35¢
58 O06001IeHrE U CHUCTEMAaTU3ALIHS
3HAaHUH
[TpakTuyeckas pabora Ne 7. Pemenue
59 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK

«Baxuennme MeTayIbl U UX
COEINHEHUI»

https://m.edsoo.ru/00ae3de
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Brruncnenus mo ypaBHeHUSIM
XUMHUYECKHUX PEaKIIHii, €CJIi OJIUH U3
peareHToB J1aH B U30BITKE WU bubmmoreka [JOK
60 1 I
COJICPKUT puMecH. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOH J0JIH BBIX0Ja MPOAYKTA
peaxkuuu
61 O06001IeHrE U CHUCTEMAaTU3ALIHS 1
3HaHUU
KontponsHas padora Ne4 o reme
62 «BaxuHeime MeTauibl 1 UX 1 1
COCITUHEHUS»
63 BemectBa u Mmarepuassl B 1 bubanorexka [HOK
MOBCEIHEBHON JKU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHWMHUYECKOE 3arpsi3HEHUE 1 bubmmoreka [JOK
OKpY>Karolleu cpebl https://m.edso0.ru/00ae4270
65 Ponb xumun B perieHnn 1 bubmmoreka [IOK
IKOJIOTHYECKUX TPOOIEM https://m.edso0.ru/00ae4270
66 PeseprubIil ypok. O60061eHIE 1 1 bubnnorexa [HOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHue 1 1 bubmmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o01IeHne 1 1 bubmmoreka [IOK
cUCTEeMaTU3alus 3HAaHUI https://m.edso0.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 68 4 7
[MPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumust, 9kmacc/ Pymsutuc I'.E., ®enpaman @.I°., AKiinoHepHOE 00IIECTBO
«M3natenpctBO «IIpocBemenne» 2021

Xumusi. Paboumne nmporpammel. [Ipenmernas nunus yueonukon I'. E. Pyna3utuca,
@. I'. ®enpamana. 8-9kiaccel: yueOHOe mocodue A1t 0011e00pa3oBaTeIbHBIX
opranm3aruii: 6a3oBblii ypoBens/H. H. T"apa. - M. : IIpocsemnienne, 2019

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
Xumus. Ypoku B 9 kitacce: mocooue myist yaurens /H. H. 'apa

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
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