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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOTO
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE (enepaibHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, oOmed cTpaterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYaIOIIUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAeiieHUe ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEp>KaHUs, PEKOMEHAYEMYIO IOCIIe0BaTEeIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaesseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHMSI OCHOBHOW 00Opa30BaTENIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a Tak)Ke TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE I1eJieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHUJOB YueOHO-NO3HABATEIbHON
JeSITeILHOCTH 00yUYaroMIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMS.

3HaHUE XUMHUH CITY)KHUT OCHOBOU [T (POPMUPOBAHHS MHUPOBO33PEHHSI 00YJAIOLIETOCS, €T0
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTeTUYECKOM, MUIIEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMmMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEH O0yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
PO eCCHOHAIBHON e TETHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (JOPMHPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlaHHble HampaBieHHs B OOYyYEHMH XMMHMH O0O0ECHEeUMBAIOTCS CHEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTUPOBAaHHBIM OTpaKEHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbBIX MOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHH C(OpMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI NMOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBl MOHATUH O XMMHUYECKOH peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPraHU30BaHbl IO MPHUHIMITY ITOCJIEIOBAaTEIBHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBLHO OT OJHOTO YPOBHS K JPYroMmy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHSI M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyYEHHUS U3y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHbI MHUpAa B JIOTHUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEEe M3YYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHUECKON HAYKU KaK
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITENTbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOW KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB M XUMUYECKHX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATENBHBIX YMEHHUW W HMX TPUMEHEHUH B Y4YEOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1€ATEIbHOCTH, OCBOEHUH TPaBUJl OE30M1aCHOTO
oOpallieHus ¢ BEIIeCTBaMU B MTOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUH XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETH TaKHUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJI€HHOCTh OOYyYEeHHsS Ha CHUCTEMaTHYecKoe TMpHUOOIIEHHE O0O0y4aroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(bOopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIMX MPUOOPETEHUIO OO0YYaIOLUIMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHMs, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIIBHOE 3HAUCHUE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢popmupoBanue o61Iel PYHKIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBAThH SBICHUS OKPYXKAIOIIETO MHpA, WUCHONb3yd 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCEJHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM JKOJOTHUYECKH Ieeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOTHOMN
Cpelibl;

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanmus, coctaBisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hefieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).






COJAEP)KAHUE OBYYEHUA

9 KJIACC

BemecTtBo 1 XUMHYeCKas peaKkuust

Ilepuognuecknit 3axkoH. Ilepmomnueckas cucremMa xumudeckux odaemeHtoB J[. M.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHHU CBOWCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaldblLUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepruoandeckoi CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XUMHUYECKOW CBSA3H. THUIBI KPUCTAIUIMYECKHUX PEUIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTAIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOPraHMYECKHX BEINEeCTB. XHUMHUYECKHE CBOMCTBA
BEUICCTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COCIUHEHMM, T'€HEeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKAX PeaKkuil M0 Pa3IUdHbIM MPpU3HAKaM (IO YHCIY U COCTaBYy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TeIIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO Y4YacCTHIO KaTajau3aTopa). JK30- U
HHIO0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNUE YPAaBHEHUSI.

[TonsiTne 0 cxopocT XUMHUYEcKO peakiuu. [lonsTHe 00 0OpaTHMMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. Ilonsatue o
karanuse. llonarne o XxumuueckoM paBHOBecuU. DPakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON PEaKIMU U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJCKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTAHOBUTENIBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTENIBHO--BOCCTAHOBUTEIBHBIX
peakumii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALUU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsl,
QHUOHBI. MexaHu3M JAMCCOIMAallMM BELIECTB C pPa3IMYHbIMM BHJAMHU XHUMHMUYECKOH CBS3H.
Crenenp qucconnaiuil. CuiabHbIE U CllaOble SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIoBHs MPOTEKAHUS PEaKIMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoicTBa KUCIIOT, OCHOBaHHWI M COJIe B CBETE
NpeJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE pEakIMU Ha HOHBI.
ITonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIEeCTB —
METaJIJIOB M HEMeTalyioB (rpadura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
WCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUH OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, UCCIEI0BaHUE JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpOIEcca AUCCOLMALUU
KHUCJIOT, IIeno4Ye U cojeil (BO3MOJKHO HCIIOJIb30BAaHME BHUJEO MAaTepUalioB), IPOBEIECHUE
OTBITOB, WITIOCTPUPYIOIIMX IMPHU3HAKU MPOTEKaHMs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACNCHHE Tra3a, OOpa3oBaHME BOJBI), OIbBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOPEHHE, PEaKUUU DPA3JI0KEHUsI, COSAUHEHNS),
pacro3HaBaHHE€ HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAaYeCTBEHHBIX pPEaKIUil Ha HOHBIL,
pelleHne SKCIepUMEHTaIbHBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHue U (U3HUECKHe CBOICTBA INMPOCTHIX BEIIECTB — TaJOr€HOB.



XWMHUYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3auMOACHCTBHE C MeETalJlaMH, HEMETaJUIaMH,
mienouamu).  XuopoBopopod. ConsiHash KHCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M ueloBeka. BaykHelme Xi1opuabl
U X HaXO0XJICHUE B IPUPO/IE.

O6mas xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MUYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
ceppl. CepoBonopoa, cTpoeHue, (U3MYECKHe M XUMHYecKHe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KucCioTa, PU3NYECKUE U XUMHUYECKHE CBONCTBA
(oOme Kak MpeNCTaBHTENS Kilacca KHUCIOT M crenuduueckue). XUMHYECKUE pPEeakluu,
JeKallue B OCHOBE MHPOMBIIUICHHOTO croco0a IMOoiyudeHHUs cepHOi KucioTel. IIpumenenue
cepHot KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cynbdar-uon. Haxoxnenue
ceppl U e€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpYKalollel cpebl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3[yXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mass xapakrepuctuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHe B Tpupone, Qusmveckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XUMUIECKHIe
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KadecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyueHHe,
busznueckue W XUMHYECKHE CBOWcTBa (0OIIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOAOEMOB). Docdop, amaoTporHble MOAUDUKALNN
docdopa, duznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u pochopnas kuciora,
¢u3nueckue W XUMHYECKHE CBOWCTBa, moiydeHue. Vcmonp3oBanue ¢ochaToB B KadyecTBE
MUHEPATBHBIX YI0OpPEHHH.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTepHbIe CTENEHU OKHCICHHS. YTIIEpO, alUIOTPONHbIE MOIU(PHUKAIIMN, pACTIPOCTPaHEHHE B
npupoje, Gu3ndecKkue U XuMUIeCKrue cBoicTBa. Ancopouus. KpyroBopor yriepoaa B mpupoje.
Oxkcupapl yriaeposaa, ux pU3NYecKue U XMMHUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUNOTe3a I100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIA 3PQekT. YroibHas KuUCIOTa U eé
coiM, UX (PU3MYECKHMEe M XHMMUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnomp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COEIMHEHUSAX Yriepoja
(MeraH, »TaH, OSTWJEH, AalETWIEH, JTaHOJ, IJIHMIEpPUH, YyKCcycHas Kucnora). Ilpuponnsie
VCTOYHUKU YIJIEBOJAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHl HX INepepadoTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHsATHE 0 OHONIOTHYECKH Ba’KHBIX BEIECTBAX:
KHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KU3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX M HEOPTaHMYECKUX COETUHEHHH.

Kpemuuii, ero ¢Qusuueckre u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenuss kpemuusi B mpupone. OOmme mnpeacraBneHuss o0 okcunae kpemuus (V) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimue



CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. [IpoGiemsl
0€30MMacHOTO UCTOIH30BAHMS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHHue o0paslloB HEOPraHUYECKUX BEIECTB, CBOIMCTB COJISTHOM KUCJIOTHI, MPOBEACHUE
KaYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (QU3MUECKUe M XUMHUYECKHE CBONCTBA TaJIOTCHOB M MX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), O3HAKOMIICHHE C OOpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEpHanoB), HaOmoJeHHe Tmporecca OOyrauBaHUS —caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peaklMu Ha Cyib(ar-uoH W HaAOIIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUATIOB), 0Opa3iiaMu a30THRIX U PochOpHBIX yaoOpeHUH,
MoJlydeHue, coOMpaHue, pacrlo3HaBaHWE W UW3YYCHHE CBOWCTB aMMHaKa, IPOBEICHHE
KAUeCTBCHHBIX peaKknuid Ha HOH aMMOHUsS U Qocdar-uoH W U3YYCHHE NPH3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPHUPOBAHHON a30THON KHUCIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHATIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIICGHHE C TIPOIECCOM aJCOpPOIMM PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOTA3a, MOJIyYeHUe, coOupaHue, pacrio3HaBaHue
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CHUJIMKATHOM TPOMBIIIJICHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o Teme «Baxuenmiue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCIUHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckont cucreme xumudyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckas CBSI3b M METALINYECKas KPUCTAJUTMYECKast
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. Pu3MUecKHe U XUMUYECKHE
cBoiicTBa MetaiioB. OOmme cnocoObl MoMy4eHuss MeTaioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YyTyH, TIOPATFOMUAHUNA, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanyueckoit cucteMe XMMUYECKUX 31eMeHToB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Mpupoje. OPu3nueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KalbLUU: noyiokeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHaeneeBa, CTpo€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupozae. OU3NyecKue U XMMHUYECKHE CBOMCTBA MarHusl U KaJiblusa. BaxkHelmme coenruHEeHUs
KaJbpIus (OKCUM, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MennieneeBa, CTpO€HHE aTOMa, HaXOXJAeHHE B mpupoae. Ouznyueckrue U XMMUYECKHUE CBOWCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX a3nemeHToB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJaeHHe B mpupoae. Ouznyeckrue U XUMHUYECKUE CBOMCTBA
xkene3a. Okeunsl, Tuapokcunbl u comu skenesa (II) m xenmesa (lll), ux cocra, cBoiicTBa u
MOJTydCHHE.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3YYCHHUE PE3YJbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIOJIB30BAHKME BHICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUIA KaJbIUs U HATPUS C BOJIOH (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOpEeHHUs 3Kee3a B
KHCToposie  (BO3MOXKHO — HCIIOJIB30BAaHKWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajlbllUs, aIIOMUHUS, IMHKa, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAaHUS IIAMCHM MOHAMHU HaTpHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS ¥ THIPOKCH]IA IMHKA, PEIICHHE SKCTIEPUMEHTAIBHBIX 33134 110
TeMme «BakHeWIne METaIlJIbl U UX COCIMHEHUS.

XuMHs 4 OKpPYsKAIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH uYeloBeKa. be3omacHoe HCIoyib30BaHUE
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms MpW XUMHUYECKUX OXOTrax H
OTPaBJICHHSIX.

XUMHYECKOE 3arps3HEHHE OKpYyKarolen cpepl (MpeaenbHas JOMyCcTUMasi KOHIEHTpalus
Beniects, nainee — [1/IK). Pons Xxumuu B pemieHuu 3KOJOTHYECKUX MTPOOIIeM.

XumuuecKkuii IKcnepumenm:

U3y4eHHEe 00pa3I[oB MATEPHAIIOB (CTEKIIO, CIUIABBI METAJIJIOB, MTOJIMMEPHBIC MATEPHUAJIBI).

Mesicnpeomemmuunle céa3u

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3y4YEeHUU XUMHUHU B 9 Kilacce OCyIIeCTBISETCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHM,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTTBHBIX MPEAMETOB €CTCCTBCHHO--HAYIHOTO ITHUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHalW3,  CHUHTE3,  KilacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

®dusnka: Marepusi, aroM, OJJIGKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJI, W30TOIIbI,
pPaZIMOaKTUBHOCTh, MOJIEKYNa, DOIEKTPUYECKHM 3apsii, MPOBOAHHUKH, MOIYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHME BEIIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTAUITMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€IMHHIIB I3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTRO, TIAHETHI, 3BE3/16I, COJHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeEMa, MUHEpaIbHbIE YIOOPEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENLHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pEe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMHU U HOpPMaMM IHOBEICHHS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALINN 00YUarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIBITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIE/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW MH(OpMAaLME O MEepeoBbIX JOCTUXKEHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHCTBe
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIWYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPYU BBINOIHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW NesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX U
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YelOBeKa C MPUPOJHON Cpelod, o poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHWE HOBBIX 3HAHWH IO XHMHH,
HEOOXOAUMBIE Ui OOBSCHEHHs HAOIIOJaeMbIX MPOIECCOB M SIBJICHWH, ITO3HABATEIHLHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOH JUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEIACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHONH M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJIEHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAHOBKM Ha 370pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS



mpaBujl 0€30TMaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPO(MECCHid U Tpyaa pa3IMdHOro poja, YBaKCHUE K
TPyAy ¥ pe3ylbTaTaM TPYAOBOW JEATEIFHOCTH, B TOM YHCJIEC Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPacKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOH NMpodecCHOHAIBHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUN, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHAILHON Cpejie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHOIICHHE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/ICHHSI TIPaBMiI 0€30IaCHOTO TIOBEACHHUS MPH PabOTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOKAOIINX 310POBbIO U )KU3HU JIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMHH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS SKOJIOTHUECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYCCKUX MPOOJIeM U MyTeld WX PelIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Uil (POPMHPOBAHUS
MHPOBO33pEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINII, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecC, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHMW U3 ATHUX MPEJAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOM HAY4YHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBbIC JEHCTBUS (ITO3HABATENbHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue neicTBus:

YMCHHUSA HCIIOJb30BaATh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOENATh MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJ 00BICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KJIacCUPHUKAIUU
XUMHWYCCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHABJIMBATh NPUYINHHO-CIICACTBCHHBIC CBA3U
MEXy O0BEKTaMHU U3YU€HUs, CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
M0 aHAJIOTHH), eNaTh BBIBOBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, IpeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XxuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y‘-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBHeHHﬁ BBISBJISATH n
XapaKTEPU30BaTh CYIICCTBCHHBIC IMPHU3HAKKW H3Yy4YaCMbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1eCTBUS:



YMEHHUE HUCIOJIb30BaTh MOCTABICHHBIC BOIPOCHI B KAa4eCTBE WHCTPYMEHTa IO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHHUS THIIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHNe OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3allMU U TPOBEICHUIO YYCHUYECCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 33 XOJ0M MpOIlecca, CAMOCTOSTEILHO MPOTHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HIpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padore.

Patora ¢ undopmaumeii:

yYMEHHUE BBIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO PA3JIMIHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHWs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METOIbI U 3aIPOCHI MPH TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpeNeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B O00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAaHUS PAa3JIMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAEMble 3a/1a4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE HCIOJIb30BaTh W AHAIU3UPOBATh B MpOIEcCe yYEOHOW M HMCCIEIOBATEIbCKOM
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUSl 3aJaBaTh BONPOCHl (B XoJe auanora u (WIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxmaemMoli TeMbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIISATh MOJyYSHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 pPEe3YJIbTAaTOB BBINOJHEHUS XHUMHUYECKOIO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO MCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH TPU PEIIeHUH BO3HHUKAIOIIMX MpOoOJeM Ha OCHOBE Ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JIEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[EHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHBIE yHHBepcaibHble Y4eOHbIe AelicTBHA:

YMEHHUE CAMOCTOSITENIbHO ONPEAEIATh e AesITeIbHOCTH, MIIaHUPOBaTh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTH, BBIOMpPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM JITOPUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHMH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3ysIbTaTa 3asBICHHOW IENH,
YMEHHE HCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHUIA.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJNbTAaTOB IO OCBOEHHUIO O0053aTENILHOTO COJIEPKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHHWS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduyueckue s

IOpeIMETHOW 00sacTH «XUMHS», BUIBl JOEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konny oOydenus B 9 kijacce IpeaMETHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATUM: XUMUYECKHUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CJII0KHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKUCIIEHHS, XUMHUYECKas pPEaKLUs, XUMHUYECKas
CBSI3b, TEIIOBOM 3P deKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INIEKTPOIUTHL,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIMUS, peaklUWd HOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMBbIE W HEOOpaTUMbIE pPEAKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEpHOCTh, XUMHUUYECKas CBA3b
(koBaJIeHTHasi, HOHHAs, MeETAJIMYecKas), KpHUCTAJUIMUecKas pemeéTKa, KOppO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKOH peakluu, MpeleiabHO JOIMyCcTUMAas
koHueHrpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUW U TPUMEHSATH 3TH
MOHSITHUS TIPU ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyNn BEIECTB U
YpaBHEHUN XMMHUUYECKUX PEAKIIUI;

ONpENENSATh BAJICHTHOCTh U CTENCHb OKUCJICHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUH Mo QopmyiaMm, BHA XUMUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHWYEeCKUX COCAMHEHUSX, 3apsii HMOHA IO XUMHUYECKOU
dopMyiie, XxapakTep Cpelpl B BOJHBIX PAcTBOpax HEOPraHWYECKUX COEIMHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenzaeneeBa U 1€eMOHCTPUPOBATH
€ro MOHMMAaHME: OMUCHIBATh M XapaKTepu3oBaTh Ta0nuuHyo ¢opmy I[leprogundeckoit
CUCTEMBbl XHMHUYECKHUX OJIIEMEHTOB: pa3NnyaTh TMOHATUS «rJIaBHas moarpymnma (A-
rpymmna)» u «mobounas noxarpymnmna (b-rpymma)», Mameie ¥ OOJBIINE TIEPUOJBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpbIE MMEIOTCS B MEPUOAMYECKON Tabiuue, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsn aapa, odIIee YUCiIo SJIEKTPOHOB U pacCHpeIeieHHe UX M0 SJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHWU CBOWCTB DJJEMEHTOB MU HX
COCIMHEHUH B Tpejesiax MajbIX MEPUOJIOB M TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YHCIy U COCTaBy YYacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIUIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETIeHEe OKUCICHHUS XUMHUECKUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBAThH) OOMME W CHENU(PUYECKHEe XUMUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
WOHHBIX YPAaBHEHUI COOTBETCTBYIOIMNUX XUMUYCCKUX PEAKITUH;

COCTaBJISITh YPABHEHUSI SJEKTPOJIUTUUECKONU JUCCOLMAIIMN KUCIIOT, IIeJI0Yel U CoJel,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS peaKIMii HOHHOIO OOMEHa, ypaBHEHUS peaKlUid,
MOJATBEPXKJIAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIy BelleCTBaMU
Pa3IMYHBIX KJIACCOB;



pPacKpbIBaTh CYHIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO 0ajaHca ITUX peaKIuii;

IIPOrHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBHUCHUMOCTH OT WX CTPOEHHUS, BO3ZMOXHOCTHU
MPOTEKAaHUs XMMUUYECKUX MPEBPAILEHUH B Pa3IMYHbIX YCIOBUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyIie COeUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

coOnrofaTh TMpaBuia MOJb30BAaHHUS XHMMHUYECKOM TMOCYIol U J1ab0paTOpHBIM
o0opyIOBaHUEM, a TaK)Ke IMpaBuUja OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ cOOMPaHHUIO ra3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

MIPOBOAUTH PEAKIMH, MOATBEPHKAAIOIINE KAUECTBEHHBII COCTaB PAa3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOoMHI-, MOAMUI-, KapOoHar-, (ocdart-,
CWIHMKAT-, Cylb(}ar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS W HOHBI H3YyYEHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAaHMUECKUX BEIIECTB;
IPUMEHATh OCHOBHBIC OIEPALMN MBICIUTEIBHON JESTEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, OO0OOIIEHHE, CHUCTEMATHU3AlMIO, BBIABICHUE NPUYHMHHO-CIIEICTBEHHBIX
CBs3€M — JUIS M3y4YCHHs] CBOWMCTB BEIECTB UM XMMHUYECKUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOJbl TMO3HAaHUS — HaONIOJIEHHWE, W3MEPEHUEe, MOJEIMPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICIICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE
9 KVIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIe
Ne /it P Konrtpoabnbie IIpakruueckue (udpp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypcbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpeHwue U yriydiieHne 3HaHui bubnuoreka [IOK
1.1 5 1
OCHOBHBIX pa3/eNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKHE PEaKIUU B PACTBOPAX https://m.edsoo0.ru/7f41a636
Htoro no pazneny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
' pyTHIRL &ep https://m.edsoo.ru/7f41a636
COCIIMHEHUS
23 saowomonaspyme, Aor oobop i | 7 ;  BuGmorealloK
' PYIHEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
bub. OK
2.4 anemMeHToB |VA-rpynnsl. Yriepoa u 8 1 2 nomotexa 11

I(peMHI/Iﬁ N UX COCOAUHCHUA

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




Wroro no pazueny 25
Pasznea 3. Mera/iibl M MX COCIUHEHUS
. bub6nmmoreka [IOK
3.1 Obmme cBoHCTBa MeTAIIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 bubmorexa HOK
' A https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmmorexa [IOK
' H P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
Pe3epBHOC Bpems 3 bubmmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KoauuecTBo yacoB JlaTa uzyuenust
Hpakr Ilnan dDakTt
Ne Tema ypoka Kounrpoun HYeCKHU JIeKTPOHHBbIE U(PPOBHIE
n/m Bcero  HbIe e odpa3oBaTebHbIE PeCypchl
padoThI pador
bl
[Teprnoanyueckuii 3aKoH. 05.09
1 Ilepuoauueckas cucrema 1 bu6mmoreka [IOK
XUMHYECKHX 31eMeHToB J1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
2| cxohermssmmssorm snememon 1 o biorera LIOK
- https://m.edsoo.ru/00adb6b6
HEPBBIX TPEX MEPHOJIOB
3 Knaccudukamus 1 HoMeHKIaTypa 1 12.09 bubnuotexa [JOK
HEOPraHMYECKUX BEIICCTB https://m.edsoo0.ru/00adb7e2
4 Buasl XuMU4uecKo# CBS3U U THIIBI 1 15.09 bu6mmoreka [IOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel mo reme 19.09
5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUi 1 1
OCHOBHBIX Pa3/IelioB Kypca 8 Kiaccay
5 Knaccudukanus XumMuaeckux 1 22.09 bubmuorexa [JOK
peakuii o pa3IUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMHUYECKOM 26.09
7 peaKum. HOH?II")FI/IG 0 TOMOTCHHBIX U 1 bubmmorexa LIOK
https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHSIX



[TonsiTHE 0 XUMHUYECKOM PABHOBECHHU.
@DakTOpBI, BIUAIOIIME HA CKOPOCTh

29.09

bubmuorexa [JOK

8 XMUMHUYECKON PEaKIMU U TOJI0KECHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS
9 OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIC 03.10 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/00adcade
Teopust 3EKTPOIUTUYECKOMN 06.10
10 z[HcfouHauHI/I.pCHnLHHe U ciia0ble bubmorexa [JOK
https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HoHHbIEC ypaBHEHHS peaKInii 10.10 Bubmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U 13.10
12 OCHOBAaHHH B CBETE MPEACTABICHUI bubmorexa HOK
. https://m.edsoo.ru/00add5d8
00 3JIEKTPOIIUTUYECKON JUCCOLMAIIIHI
XUMHUYECKHEe CBOMCTBA COJICH B CBETE 17.10
13 MpeICTaBICHH 00 bubmorexa HOK
. https://m.edso0.ru/00add8b2
ANEKTPONUTUYECKON TUCCOITUAITUI
14 [TonsTHE O TUAPOIM3E COJIEH 20.10 Brbmiorexa LIOK
https://m.edsoo.ru/00add9d4
15 O00011eHNe U CUCTEMAaTU3ALIHS bu6mmoreka [IOK
3HaHUI https://m.edsoo.ru/00addd12
IIpakTrueckas padora Ne 1.
16 «I‘E)CI_HGHI/IG BKCHpepI/IMeHTaJ'ILHLIX Bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3aJau»
KonTpoinbHas padora Ne2 1o Teme
17 «9J‘ICII()TpOJ'II/ITIf‘-IeCKa}I JTUCCOITHAITHS. bubmorexa LIOK
https://m.edsoo.ru/00addecO
XYUMUYECKUE PEeaKIIMH B PACTBOPAX)»
18 OO0m1as XxapakTepuCTHUKA rajJoreHOB. bubmuotexa [JOK




XUMHUYECKUE CBOMCTBA HA MPUMEPE
XJiopa

XnopoBogopoa. CossiHasi KUCIIOTa,

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

bu6mmoreka [IOK

19 XUMHUYECKHUE CBOWCTBA, MOTyYEHUE, https://m.eds0o.ru/00ade104
pUMEHEHHE
[IpakTudeckas padora Ne 2 mo Teme
20 «HponyquHe colijoﬁ KHUCIIOTBI Bubmorexa LIOK
. ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOUCTB»
Berurcnenus mo ypaBHEHUSIM
21 XAMHYECKHUX peal};ﬁnﬁ €CJI OJWH U3 Bubnuorexa LIOK
’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepuCTHKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPHI.
23 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IpHpoje. XMMUYECKUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoi, CTpOEHHUE, bubnuotexa [JOK
(du3nyeckre 1 XMUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcupl cepol. CepHasi KHCIIOTa
25 @HSH‘?@CKI/IIC) u xmfnqecxne CBOI:/'ICTBa Brbmiorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMEHEHUE
XVMUYECKUE peaKkilui, JiexKalinue B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MOJIy4EHUS] CEPHOW KUCIIOTHI. bubnnoreka [JOK

XUMHUYECKOE 3arpsi3HEHNE
OKpYKarolleu cpeibl COETUHEHUSIMU
cepbl

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




Brrancnenune maccoBoit JOJIM BbIXOJa

bu6mmoreka [IOK

2t IPOJIyKTa PEaKIUu https://m.edsoo.ru/00adec8a
OO61mas XxapakTepuCTHKA 3JIEMEHTOB

28 V A-rpynisl. A30T, paclipOCTpaHECHHE bubnuorexa [JOK
B IIpupoe, GU3NIECKUE U https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMuak, ero (GpU3NIECKUC U

29 XUMUYECKHE c(il;oﬁCTBa MOJTyYeHUE U bubmmorexa LIOK

’ https://m.edsoo.ru/00adf004
pUMEHEHUE
[Ipaktrueckas padota Ne 3 o Teme
30 «ﬁony%mae al\fMI/IaKa M3y4eHHUE ero Bubmiorexa LIOK
N ’ https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KHCIOTa, e€ Pusmueckue u bubnnorexka [HJOK
XUMHYECCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U cOJIeH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 ynoOpeHuit. XumMudeckoe ’ bubmorexa IOK

. https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Oxeun docdopa (V) u
33 (I)OC(%)OII))HaSI ann((l))Ta (1)(1)1/1:1)31/1(1163:Kﬂe u bubmorexa LIOK
o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHUE
Ucnonb3oBanue pocdaTtos B
KauyeCTBE MHUHEPAIbHBIX yI00pEHUI. bubnmnoreka [JOK

34 .
3arpsi3HeHUE IPUPOTHON CpeIbl https://m.edsoo.ru/00adfc20
docharamu

35 Yraepona, pacipocTpaHEHHE B bubnmuotexa [JOK

npupojie, GU3NYECKue 1 XUMHUYECKHE

https://m.edsoo.ru/00adfd9c




CBOMCTBA

Oxkcupel yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOWCTBA.

bu6mmoreka [IOK

36 DKOJIOrH4YeCcKue mMpooOIeMBbI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIoM yriepoaa (1V)
37 YronpHas KUCIoTa U €€ COu bubmiorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o Teme
38 "ITosrydyeHune yrieKucioro rasa. bubnnorexka [HJOK
KavecTBeHHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
IlepBoHaYabHBIE TOHATHS 00
39 Oplf)aHI/I‘ICCKI/IX BEIIECTBaxX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
40 Kpemnwuii u ero coemnHeHus bubmmorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 SKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnuotexa [JOK
«Baxueiime HeMETaIbl U UX https://m.edso00.ru/00ae0bf2
COCTMHCHUS
KonTponbnas padora Ne3 1o Teme
42 «Bamrf)leﬁmne I:IeMeTannm U UX Bubnuorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO0mras XxapakTepruCcTUKa XUMHIECKIX
3JIEMEHTOB — METAJIJIOB.
43 Meramnndeckas CBSI3b U bubmmorexa [OK

METAJJINYECKask KpUCTAITMYEeCKast
pemérka. Pu3n4yeckKre CBOMCTBA

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




MCETAJJIOB

XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMUYCCKUN P bubmmorexa LIOK
. https://m.edso0o.ru/00ae1156
HaIpsHKEHUH METaNIOB
O06m1me crnocoObl MoTy4eHHs
MeTasuioB. CruiaBbl. BeraucieHus mo
45 YPAaBHEHUSIM XUMUYECKUX PEaKLUN Bubmorexa LIOK
’ https://m.edso0o.ru/00ael1156
€CJIM OJIMH U3 PEeareHTOB COJCPIKHUT
pUMECHU
46 [TonsiTHE O KOPPO3UHU METATIIOB Bubmiorexa LIOK
https://m.edsoo.ru/00ae1278
47 [lenouHbIe METAILIbI bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcCHUJIbI ¥ TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [llenouHno3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJIbIIMHA U MarHUH https://m.edsoo.ru/00ae15e8
50 Baxnelnme coenMHEHN KaJIbIUI bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U cucTeMaTH3aIus
3HAHUM
59 JKEcTKOCTh BOJBI U CITIOCOOBI €& bu6mmoreka [IOK
yCTpaHECHUS https://m.edso00.ru/00ae1886
[Ipaktrdeckas padbora Ne 6 o Teme
53 "}IFZéCTKOCTL BOEBI U METOILI €€ bubmorexa HOK
., https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
54 J— bubmuorexa [JOK

https://m.edsoo.ru/00aelc64




AmMdoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [JOK
55
THJPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
> HKeneso https://m.edsoo.ru/00ae1d86
57 OKcuibl, THIAPOKCUIBI U COJIM JKEJe3a bubnmoreka [JOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3ALIHS
3HAHUHN
[Ipaktrueckas padota Ne 7. Pernenue
59 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnunoreka [JOK
«Bakueiinme MeTauIbl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brruucnenust mo ypaBHEHUSIM
XUMHYECKHUX PEAKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT NpuMecHu. Berancnenus https://m.edsoo.ru/00ae1750
MacCOBOU 1011 BbIXOJa MPOAYKTa
peakiuu
61 O06o0011eHre U cucTeMaTu3alus
3HAHUU
KontponbHas padota Ne4 o teme
62 «BaxHeumme MeTalIbl 1 UX
COCTMHECHUS
63 BemectBa u marepransl B bubnnoreka [JOK
[IOBCEIHEBHOM XU3HU YEI0BEKa https://m.edso0.ru/00ae3f50
XHUMHUYECKOE 3arpsi3HEHUE bubmuoreka [IOK
64 .
OKpY’KaroIen cpeibl https://m.edsoo.ru/00ae4270
65 Posb xumum B penieHnn bubmuotexa [JOK




9KOJIOTHYCCKHX HpO6J'ICM

https://m.edso0.ru/00ae4270

66 PesepBublit ypok. O0o0mIeHNE 1 1 bubmumoreka [IOK
CHCTEMATU3ALNS 3HAHUMN https://m.edso0.ru/00ae0d0a
67 Peseprublit ypok. O0o0meHne 1 1 bubmumoreka [IOK
cHCTEMaTH3allNs 3HAHHUIA https://m.edsoo.ru/00adb33c
68 Peseprubiil ypok. O600meHNE U 1 bubnuorexa [JOK
CHCTEMATU3ALNS 3HAHUN https://m.edso0.ru/00ad9ch?2
OBHIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

Xumus, 9 knace/ Pynsurtuc I'.E., ®enpaman @.I°., Akiimoneproe obmectBo «M31aTenbcTBO
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

Xumus. 9 kinace/Pynsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6mecTBo «3mareascTBo
«IIpocsemenney; Jlenucora B.I'. Mactep-knacc yuurens xumuu 8-11 kiaccsl. MockBa
«IInanera». 2010 Ieaucosa B.I' + CD auck

Eropos A.C.. Penerurop no xumud .. PoctoB-Ha-gony «®@enukcy. 2009

Panenxwmit H.C. Ilumaktuueckue 3aganus mo xuMu. 8-9 kimacc. Mocksa. 2011
DNEeKTPOHHBIEC U3IAHUS:

Xumus (8-11) Bupryansnas naboparopus. Map.I'TVY .JlabopaTtopus cucrem
MynbTMenna.2004

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Poccwuiickast anekTpoHHast mikona. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. Kypnan «Xumust u xu3ub»io - https://hij.ru/

4. TTonOopHa mutepatypsl o xumunio - http://c-books.narod.ru/

5. Kypnan " 1 centsiops" - https://1sept.ru/

6. Muadoypox - https://iu.ru/video-lessons
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