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IMosicHuTeALHAA 3alIUCKA

[IporpamMMa 1Mo XMMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS COCTaBJieHA Ha
OCHOBE TpeOOBAaHMI K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMbl
OCHOBHOT0 o001mero ooOpazoBanus, mpenactaBieHHbIx B ®I'OC OOO, a Takke Ha OCHOBE
¢benepanbHON pabodell HporpaMMbl BOCHUTAHUS M C YUETOM KOHLEHIIMHM TPENOAaBaHUS
yueOHoro npeaMera «XuMus» B 00pa3oBaTeiabHbIX opranusanusx Poccuiickoit denepanuu.

[IporpaMma mo xumuM Aa€T MpeACTaBICHHE O MLENsAX, OOmed cTparerud oO0ydeHus,
BOCIIUTaHUSI W pPa3BUTHS OOyJaroIUMXCs CpEACTBAaMH y4eOHOro NpeaMeTa, yCTaHABIMBAET
00s13aTeIbHOE MPEIMETHOE COAEPKAHUE, MPEAYyCMAaTPUBACT PACIpPENEICHUE €ro Mo KjiaccaM U
CTPYKTYPUPOBAHHE IO pa3jenaM U TeMaM IIPOorpaMMsbl 10 XUMHUH, ONpenesieT KOJTNYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKU COIECPKAHUSA, PEKOMEHIYEMYIO I10CJIEI0BATENbHOCTD
W3Y4YEHUS XUMHUU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKU y4eOHOTO
polecca, BO3pacTHBIX OCOOCHHOCTEN 00y4aroIIUXCsl, ONpeeiseT BO3SMOXKHOCTU MpeaMeTa Js
peanu3anuy TpeOOBaHHUM K pe3ylbTaTaM OCBOCHMs OCHOBHOM 0Opa3oBaTeIbHOM MpOorpamMmbl Ha
YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus, a TaKkkKe TPeOOBaHUH K pe3ysbTaTaM 0OydeHUsI XUMUHU
Ha YpOBHE LeJeil Hu3ydYeHHs] MpeaMeTa W OCHOBHBIX BHJAOB Y4eOHO-IIO3HABATEIbHOU
JeATeIbHOCTH 00YyYaroIIerocs o OCBOCHUIO y4eOHOr0 COJIepKAHUS.

3HaHUE XUMHH CIY)KUT OCHOBOH Ui (hOPMHUPOBAHHSI MHUPOBO33PEHHUS 00yUaromIerocs,
€ro IpeJCTaBICHUNH O MaTepualbHOM EIUHCTBE MHUpPA, BAXKHYIO POJIb UTparoT (HopMUpyeMmble
XUMHEH TPeCTaBlIeHUs O B3aUMOIPEBPAILICHUAX YHEPTUU U 00 IBOIOLUHU BEIIECTB B MIPUPO/IE,
0 MYTSAX peuleHHs INI00albHBIX MPOOJEM YCTOWYMBOIO Pa3BUTHs YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBON U IKOJIOTMYECKON O6€30MacHOCTH, TPOOJIEM 3/1paBOOXPaHEHUSI.

N3yuenue xumunu:

- CIIOCOOCTBYET pealM3allMd BO3MOXKHOCTEH It caMopa3BUTHS U (HOPMHUPOBAHHS KYJIbTYPbI
JUYHOCTH, €€ o0mieit 1 GyHKIIMOHATBHOW IPAaMOTHOCTH;

- BHOCHUT BKJaJ B (OpMHUPOBAHHE MBINUICHUS M TBOPUYECKUX CIOCOOHOCTEH O00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSTENbHOM  yueOHOM  JesATeNbHOCTH,  OKCIEPUMEHTAIbHBIX U
HCCIIEIOBATEIbCKUX YMEHHMM, HEOOXOAUMBIX KaK B IIOBCEIHEBHOM MKH3HH, TaKk U B
npoeccuoHaIbHON NesITeNbHOCTH;

- 3HAKOMUT CO CHEHU(PHUKON HAYYHOI'O MBIIUICHUS, 3aKIabIBAET OCHOBBI LIEJIOCTHOTO B3IJIAa
Ha €IMHCTBO MPUPObI U YETOBEKA, ABJISETCS OTBETCTBEHHBIM 3TAllOM

B (hopMHpOBaHUM €CTECTBEHHO-HAYYHOM IPAMOTHOCTH 00y4aIOLIUXCS;

- C1I0cOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MPUPOJIE, K YeTOBEKY, BHOCHT CBOM BKJIAJ B 9KOJIOTMUECKOE 00pa3oBaHKe 00yUYatOIINXCs.

JlanHble HampaBlieHUs] B OOYYCHHH XUMHH OOCCIICYMBAIOTCS CIEIM(PUKON COMEpIKaHMs
y4yeOHOro mnpeaMeTa, KOTOPBIH SIBISETCS MEAarorMueckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOM HAYKM XMMHH Ha ONpPEIEIEHHOM dTane €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHHsl OPUEHTUPOBAH HAa OCBOEHUE
00yYaIOLMMUCS CUCTEMbI NIEPBOHAYAIBHBIX MOHATHI XUMHUHU, OCHOB HEOPTAHUYECKON XUMHUHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX ITOHATUN OPraHUYECKON XUMUH.

CrtpykTypa comepaHusi IporpaMMBbl 0 XUMUHU c(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoda kK e€ u3ydeHuro. ConaeprKaHUE CKIIAIBIBA€TCA U3 CUCTEMBbI MOHATHI O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl MO NPUHLUIY MOCIEIOBATEIBHOIO Pa3BUTUS 3HAHWNA Ha OCHOBE
TEOPETUUYECKUX MPEICTABICHHI pa3HOrO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOIO YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;
— Ilepuogmueckoro 3akoHa /JI. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;
— Y4YEHUs O CTPOCHUH aTOMa U XUMUYECKOM CBA3H;
NpEeCTaBICHUN 00 NEKTPOTUTUYECKON TMCCOIAIIMH BEIIECTB B PACTBOPAX.
Teopernueckue 3HaHUS PACCMATPUBAIOTCSA HAa OCHOBE JMIMPUYECKH TOJYYEHHBIX U

OCMBICHEHHBIX d’\ﬂ KTOB PA3BUBAKOTCS HOCHEOOBATECABLHO OT OOJHOFrO— VDOBHSYI K OIDPVEOM\L
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BBINOJIHASA (YHKUHUU OOBSACHEHHS U IPOTHO3MPOBAHUS CBOWCTB, CTPOEHHS U BO3MOXKHOCTEH
MPAKTUYECKOTrO MPUMEHEHUS U MOTyYSHHS N3Y4aeMbIX BELIECTB.

OcBoeHne MporpaMmbl 1O XHMHH CIIOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTABJIAIONIEH HAay4YHOW KapTHHbBI MHpa B JIOTMKE €€ CHCTEMHOW IIPHUPOJIBI,
LIEHHOCTHOT'O OTHOIIEHUS K HAyYHOMY 3HaHMIO U METOJlaM M03HaHMs B Hayke. V3ydeHne xumuun
IPOMCXOOUT C TMPHUBJICYCHHWEM 3HAHUM M3 paHee U3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinacce» u «Pusnka. 7 Kiacey.

[Ipu m3ydeHHn XUMHHM OPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKON HAYKH
Kak 00JacTH COBPEMEHHOI'0 €CTEeCTBO3HAHUS, MPAKTHUECKOW JEATENIbHOCTH YeJOBEKa M Kak
OHOTO W3 KOMIIOHEHTOB MHPOBOH KYJIBTYphl. 3agada y4eOHOro TIpeaMeTa COCTOUT B
(OpMHUPOBAHUU CHCTEMBl XMMUYECKMX 3HAHMM — Ba)KHEHIIMX (PAKTOB, MOHATUHN, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUH, JOCTYIHBIX OOOOLICHUI MUPOBO33PEHYECKOrO XapakTepa, s3bIKa
HAyK{, B TPUOOIIEHNH K HAYYHBIM METOAAM MO3HAHUS MPHU U3YYCHUU BEIIECTB M XUMHUECKUX
peakuuii, B (GOPMUPOBAHUU U PAa3BUTUU MO3HABATENIBHBIX YMEHUH U UX NPUMEHEHUH B y4eOHO-
MIO3HABATEJILHOW U y4eOHO-UCCIIE0BATENLCKOM J1eATEIbHOCTH, OCBOCHUH MPaBUJl O€30MaCHOTO
oOparieHus ¢ BeuIeCTBAMH B TIOBCETHEBHON KHU3HH.

IIpy n3yyeHMM XMMHU Ha ypOBHE OCHOBHOrO 00IIero o0pa3oBaHMs Ba)KHOE 3HAUYEHUE
npuoOpeIy Takue 1eH, Kak:

— (opMHpOBaHHE WHTEIUIEKTYaJbHO pPAa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPHUHATUIO PEIICHUH, CIOCOOHOW aganTupoBaThes K
OBICTPO MEHSIIOIUMCSI YCIIOBHSIM KU3HH;

— HamNpaBJICHHOCTh OOyuYeHHs Ha CHCTEMaThyeckoe NpuolIIeHne oO0ydarommxcs K
CaMOCTOSITENTHOM ~ TTO3HABATENBHOW  JIGATENIFHOCTH, HAYYHBIM  METOIaM  IIO3HaHWUS,
(OopMUPYIOLIMM MOTHBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XMMUU;

— ofecriedyeHHe YCIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYarOIIMMHUCS — OMbITa
pa3sHOOOpa3HOI IesITeNbHOCTH, TMO3HAHUS M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHIIH ), UMEIOLINX YHUBEPCAIbHOE 3HAUE€HUE [T PA3IUYHbIX BUI0B JIESTEIbHOCTH;

— (opmupoBanue o01iel GpyHKIMOHATBHONW M €CTeCTBEHHO-HAyYHON I'PaMOTHOCTH, B TOM YHCIIe
YMEHUH OOBSCHATh M OLEHUBATH SIBICHHUS OKPYXAIOIIETO MHUPA, MCIOJIb3YS 3HAHHUS M OIBIT,
MOJyYeHHbIE IPU U3YYEHUM XMMHUHU, NMPUMEHATh UX NPU PELIEHUU NMPOoOJEeM B MOBCETHEBHOM
KHU3HU U TPYJOBOH JIEATENBHOCTH;

— (opmMupoBaHHE Yy OOYYaIOUIMXCS TYMAaHHCTUYECKUX OTHOLICHWH, MOHMMAaHUS IEHHOCTU
XUMHUYECKUX 3HAHUHM A BBIPAOOTKH HKOJOTMYECKU LIEIeCO00pa3HOro MOBEAEHUS B OBITY U
TPYZOBOH AESTENbHOCTH B LIEISIX COXPAHEHMs CBOETO 37I0POBbS U OKpYKaIOIIEH MPUPOTHOM
cpensl;

— pa3BUTHE MOTUBALMU K OOYyUYCHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIUTAHHIO HA
OCHOBE YCBOEHMs OOIIEYEIOBEUECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBHIOOpY
poUIs ¥ HAPABICHHOCTH JTAIIBHEUIIIETO 00yYeHUSI.

OOmiee ynciio 9acoB, OTBEAEHHBIX /IS U3YYCHUSI XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBiisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 4aca B HEJIETIO).

Coneprxanue yueOHOro npeamera

BemectBo n xumuveckne peakuuu(1l7 gyacos)

Ilepuonnueckuit 3akoH. llepuommueckas cucrema xuMudeckux osyemeHrtos [[. .
MengeneeBa. CrpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XUMHYECKHUX
JJIEMEHTOB NEPBbIX TPEX MEPHUOAOB, Kalus, KaJbliMg U HUX COCIUHEHUH B COOTBETCTBUHU C
MOJI0KEHHEM 3JIeMeHTOB B [leproandeckoii cuctemMe U CTPOSHHEM UX aTOMOB.

CrpoeHre BemiecTBa: BHUAbI XMMHYECKOW CBS3H. THIBI KPUCTAUIMYECKHX PEHIETOK,
3aBHCUMOCTb CBOWCTB BEIIECTBA OT THUMNA KPUCTAIIMUECKOW PEIETKH M BUAA XUMHYECKOH
CBSI3U.
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Knaccudukanuss 1 HOMEHKIATypa HEOPTaHMYECKHUX BEIIECTB. XHMHYECKHE CBOMCTBA
BEILECTB, OTHOCSUIMXCS K Pa3jIW4YHBIM KJIacCaM HEOPraHWYECKUX COCAWHEHMM, IeHeTH4ecKas
CBSI3b HEOPIraHUYECKUX BEIIECTB.

Krnaccudukanus XuMuyeckux peakiuil o pa3jiMuHbIM [IpU3HaKaM (110 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3¢ (eKTy, MO0 H3MEHEHHUIO CTeneHei
OKMCIIEHUS XUMHUYECKHX 3JIEMEHTOB, 110 OOpaTMMOCTH, [0 yYacTHUIO KaTaiu3aropa). JK30- U
SHJOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTrie 0 ckopocTn XUMHYECKOM peakiuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHATHE O TOMOIeHHBIX WU TETePOreHHbIX peakiusax. [loHstue o
karanuze. lloHarne o XxumuueckoM paBHoBecHH. DaKTOpbl, BIHSIIOIIMNE HAa CKOPOCTh
XUMHUYECKON PEAKIUHU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHS.

OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, JJIEKTPOHHBIM OaJaHC OKHCIUTEIbHO-
BOCCTAHOBUTENBbHON peakiuu. CocTaBiieHue YpaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BaHUEM METO/1a SJIEKTPOHHOT0 OajaHca.

Teopus 37AEKTPOTUTUYECKON AUCCOLMALIMU. DIEKTPOIUTHI U HEINEKTPOIUTHL. KaTnoHBI,
aHUOHBI. MeXaHM3M [HCCOLMALMM BELIECTB C pa3jIMUYHbIMM BHJAMHU XHMHUYECKOW CBS3H.
Crenens aucconuanuu. CUIbHbIE U C1a0bIe AIEKTPOJIUTHI.

Peakiun MoHHOro oOMeHa. YCIIOBUS MPOTEKAaHUs peakiii HOHHOr0 oOMeHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakiuil. CBoicTBa KUCIIOT, OCHOBAHMM M COJIEH B CBETE
Mpe/ICTaBICHU 00 3IEeKTpONUTHYECKOW aucconuanuu. KadecTBeHHblE peakiMy Ha HOHBI
[TousTHE O TUIPONIN3E COTEH.

Xumuueckuii 5kcnepumenm:

- O3HAaKOMJICHHE C MOJEJIIMU KPUCTAINTIMYECKUX PEIIETOK HEOPraHUUYECKUX BEIIECTB — METAJJIOB
u HeMeTauioB (Tpadura M amMmasa), CIOXKHBIX BEIISCTB (XJIOpHJA HATPHs), HCCIEIOBaHUE
3aBUCHMOCTH CKOPOCTHM XHMHYECKOH peakIuu OT BO3ACHCTBUS pPa3IHYHBIX (PAKTOPOB,
HCCIIEIOBAaHUE DJIEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, Ipolecca AUCCOLUAIMN KUCIOT,
mienoyed U coneid (BOZMOXHO HCIIONBb30BAHME BHUIEO MAaTEpHalioB), MPOBEACHHE OMBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKU TPOTEKaHUS peakluii MOHHOro oOMeHa (oOpazoBaHWE OCaJKa,
BBIJICNICHNE Ta3a, 00pa3oBaHHE BOJbI), OMBITOB, HIUTFOCTPHPYIOUIMX MPHUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEIIbHBIX peakiuil (rOpeHHe, PeakiH pPa3oKeHHUs, COCTUHEHUS), paclio3HaBaHHE
HEOPraHWYECKUX BEHIECTB C TOMOUIbI0 KAUYEeCTBEHHBIX pPEAKIUNA Ha HOHBI, pelIeHUue
9KCIIEPUMEHTAJIbHBIX 3aa4.

HeMmeraJjiibl 1 ux coeaunenns (25 yacoB)

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE
crerieHn okucieHus. CtpoeHne M (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XWMHYECKHE CBOWCTBA Ha TMpUMEpEe XJopa (B3aMMOJCHCTBHE C METaUIaMH, HEMETaJUIaMH,
menoyamu).  XsopoBogopoa. ConsiHas — KHUCIOTa, XUMHUYECKHE CBOMCTBA, IOMy4YEHHE,
npuMeHeHue. JleficTBre XJ10pa U XJIOpOBOIOPOia Ha OPraHU3M 4esloBeKa. BakHelme Xinopu bl
U UX HaXxOXJI€HUE B IPUPO/IE.

Obmas xapaktepuctuka 3yeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHune W (pu3nyeckre CBOWCTBA IMPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHbIE MOJIU(UKALIUYU KUCIOPOJa U Cepbl. XUMUYECKHE CBOMCTBA
cepel. CepoBomopos, cTpoeHue, (pu3mveckrue U XUMUYEcKHe CBOMCTBa. OKCHIBI CEphl Kak
MIPECTaBUTENIN KUCIOTHBIX OKCcHIOB. CepHasi KUCIOTa, (PU3MUECKHE M XMMHUYECKHE CBOWCTBA
(obmme kak mpeAcTaBUTENS Kiacca KHUCIOT M croenuduyeckue). XHUMHUYECKUE PEaKIuH,
JeKallfe B OCHOBE IMPOMBIIUIEHHOTO croco0a MONy4eHUs CepHOM KHUcIoThl. [IpumeHeHme
cepHO# KUCIOTHI. CoNu CepHON KUCIIOTHI, KaueCTBEHHAsl peakus Ha cyiab(ar-uoH. Haxoxaenue
ceppl U €€ COeIMHEHUN B Mpupoae. XHUMHUYECKOE 3arps3HEHHE OKPYXKalolled cpelibl
COCIMHEHHUSIMH Ccepbl (KUCIOTHBIE IOXAM, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
MIPEIOTBPALECHUS.
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OO6mast xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHblE CTEMEHU OKUCIEHUs. A30T, pacnpocTpaHeHue B Tmpupone, ¢usnueckue u
XHUMHYecKHe cBoiicTBa. KpyroBopor azora B mpupoae. AMMHAK, ero (pu3nuecKue 1 XUMHUIECKUe
CBOWMCTBa, MoiTydeHrne U npuMeHerne. Com aMMOHUS, UX (pU3HUYECKHe U XMMUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBl aMMOHHMA. A30THas KHCIIOTa, €€ IMOIy4YeHHe,
¢usznyeckue M XMMHUYECKHE CBOicTBa (0OmIMe Kak TpEeACTaBUTENS Kiacca KUCIOT U
cnenupuyeckne). Vcnonp3oBaHWe HHUTPATOB M COJCH aMMOHHS B KaueCTBE MHHEPAIHHBIX
ynoOpeHuii. XUMHU4ecKoe 3arps3HEHHE OKpYXKarollel cpe/ibl COeTUHEHUAMH a30Ta (KMCIOTHbIE
JIOKIM, 3arpsi3HEHHE BO31yXa, MOYBBl U BOM0EMOB). Dochop, amioTpornHble MoaudUKALUU
dochopa, puznveckne n xummueckre cporctBa. Oxcun docdopa (V) u dochopnas kuciora,
(dbu3nyeckne W XUMHUYECKHE CBOWCTBa, monydeHue. Mcmomb3zoBanue QocdaToB B KadecTBe
MUHEPAIBbHBIX YA0OPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbel. OcoOE€HHOCTH CTpPOEHUSI aTOMOB,
XapaKkTepHbIE CTENEHU OKUCIECHUA. YIJIEpO/, aJUIOTPOINHbIe MOAM(UKALINHY, paCIPOCTPAaHEHHUE B
npupoze, pusnyeckrue 1 XuMU4eckue cBorcTBa. Ancopbuus. KpyroBopor yriaepona B npupoze.
Oxcuapl yriaepona, ux (Gpu3nuecKre U XMMUYECKHE CBOMCTBA, ACHCTBUE HA KUBBIC OPTaHU3MBI,
MOJIydYeHUE W MPUMEHEHHE. JKOJIOTHYECKUEe MPOOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepona (IV),
TUIIOTE3a INI00ANBbHOrO MOTEIJICHUs KIMMarta, MapHUKOBbIM 3¢ ¢eKkT. YronbHas KuUciIoTa U €€
conmu, UX (U3MYeCKHe W XMMHUYECKHE CBOWCTBA, MOJy4YeHHWE M NpuMeHeHHe. KauecTBeHHas
peakuuss Ha  KapOoHaT-wioHbl. lcmomb3oBanume  kapOOHAaTOB B OBITY, MEIUIIUHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHauyanbHbIe TOHATUS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriiepoja
(MeraH, dTaH, JTHWJCH, AaleTWJICH, ATAHOJN, TJHIEPHH, YKCyCHas Kuciora). [IpupogHbie
UCTOYHUKU YTJIEBOJOPOJOB (yrojb, HPUPOAHBIA ra3, He(QThb), MPOAYKTHl HUX HEpepadOTKU
(OeH3uH), UX poib B OBITY M MPOMBIIUIEHHOCTH. [TOHATHE O OMOIOrMYECKH BaXKHBIX BEIECTBAX:
KHpax, Oenmkax, YrjaeBoJaXx — W HMX pPOJIM B JKM3HH YeEIOBEKa. MarepuanbHOEe €IWHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COEAUHEHUH.

Kpemuuii, ero ¢usnyeckne M XHUMHUYECKHE CBOWCTBA, IOJyYeHHE M IPUMEHEHHE.
CoenuHenus kpemHust B mnpupozge. OOmue mnpencrtaBieHus o0 oxcuzae kpemHus (IV) u
KpeMHHUEBOH kucioTe. CUIMKAThI, UX UCIOIb30BAHKE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelne
CTPOUTENIbHBIE MaTepuaibl: KepaMHKa, CTEKJIO, LEMEHT, OeTOH, jkene300eToH. IIpobiembl
0€301acHOr0 UCTIIOIH30BAHHS CTPOUTEIBHBIX MATEPHAJIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuu sKcnepumenm:

- u3yueHue OOpa3lOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSTHOW KHCIIOTBHI, IPOBEICHHE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUA-WOHBI U HAOIIOJCHHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpaxaromue (pU3MUecKue U XUMHUYECKUE CBOMCTBA I'aJIOT€HOB U MX COEAMHEHUH (BO3MOXKHO
UCIOJNb30BaHUE BUEOMATEPHATIOB), O3HAKOMJIEHHE C O0pa3lamMH XJOPUAOB (raJlOr€HHUJIOB),
O3HaKOMJIGHHE C oOpa3mamMu cepsl M €€ COCAMHEHUSMH (BO3MOXKHO HCIIOJNIb30BaHHE
BHJICOMATEPHAIIOB), HAOMIOJEHHE TIpolecca OOYIrJIWBaHHMS  caxapa IOJ  JICHCTBUEM
KOHILIEHTPUPOBAHHON CEpHON KUCIOTHI, U3yUYCHHE XUMHUYECKHX CBOWCTB pa30aBICHHOM cepHOM
KHCJIOTBI, TIPOBEJICHHE KauyeCTBEHHOW peakiuHu Ha Cylb(paT-uoH U HaONIoJeHHe MpHU3HaKa eé
MIPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYECKMMHU CBOMCTBaMHU a30Ta, gochopa M UX COEAUHEHMI
(BO3MOXHO HCIIONIB30BAHKUE BUIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (pochOpHBIX ynoOpeHui,
nojy4yeHue, coOupaHue, pacrno3HaBaHWE M HW3yYCHHE CBOWCTB aMMHaKa, IPOBEICHUE
Ka4eCTBEHHBIX pEaKknuid Ha HWOH aMMOHHS W (ocdar-uoH M H3y4YCHHE TPU3HAKOB UX
MIPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOM a30THOW KHUCIOTBHI C MEJbI0 (BO3ZMOXKHO
UCIONb30BaHUE BHUICOMATEPUANIOB), M3YUYE€HUE MOJETeH KPUCTAJUIMYECKUX PEHIETOK aiMasa,
rpaduTa, ¢ymiepeHa, O3HAKOMJIEHHE C TPOLECCOM aACOpOIHMH PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM NPOTUBOra3a, MojJy4eHue, coOupaHue, paclo3HaBaHue
U U3y4YeHHE CBOWCTB YIJICKUCIIOTO ras3a, MPOBEJCHHE KAUeCTBEHHBIX PEaKIMH Ha KapOoHAT U
CHJIMKAaT-UOHBl WM W3Y4YeHHWE TIPU3HAKOB HX TNPOTEKAHUS, O3HAKOMIIEHHE C MPOAYKIHUEH

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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CHUJIMKAaTHON IPOMBINUICHHOCTH, PELIEHUE JKCIIEPUMEHTAIBHBIX 33Jad N0 Teme «BaxkHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTaiibl ¥ uXx coequHeHus (20 yacoB)

OOmast xapakTepUCTHKAa XUMHYECKHX OJJIEMEHTOB — METa/NIOB HAa OCHOBAaHUHM WX
nonoxenus B [lepuonnueckoit cucreme xumudeckux snemeHToB Jl. . MenneneeBa u ctpoeHus
atomoB. CTpoeHue MeTaioB. Meraminueckas CBs3b M METAJUTMYECKash KpUCTaNIMYecKast
peméTka. DNEeKTPOXUMHUYECKUN Psfl HANpsDKeHHH MeTawioB. DU3MYECKHEe U XUMHYECKHE
cBoiicTBa MetayuioB. OOmMe crnocoObl MonydeHus MeTauioB. [IoHATHE O KOPPO3UU METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3un. CIUIaBkl (CTallb, YYT'YH, AIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilenounble MeTayIbl: MonoxeHue B Ilepuoanyeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB
J. U. MenpneneeBa, CTpOCHHE UX aTOMOB, HAXO0XACHUE B Ipupoje. Gusndeckue 1 XUMUIECKHE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATpusl U Kanus. [Ipumenenue
LIEJOYHBIX METAJUIOB U UX COCAUHEHUN.

[[leroyHO3eMENBbHBIE METAUIBI MAarHUM M KajlblMil: nojoxkeHue B Ileproanueckoit
cucreMe xumuyeckux siieMeHToB . M. MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXICHUE B
npupoae. Pu3nveckue U XMMUYECKUE CBOMCTBA MAarHus M Kajplusd. BakHelmue coeauHEHUs
KanmbIus (OKCU, TUAPOKCU, CONH). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Antomunuil: nonoxenue B Ilepumoauueckoil cucreme Xxumuueckux sneMmeHToB J[. WM.
MengeneeBa, CTpOEHHUE aTOMa, HaxOXAeHUE B mpuponae. Ousznueckue 1 XMMUYECKUE CBOMCTBA
amoMuHMS. AM(OTEpHBIE CBOMCTBA OKCHJIA M TUAPOKCHIA aTFOMUHHUS.

Keneso: nonoxenue B Ilepuomnueckor cucrteMe XuMHUeCKux diemeHTtoB /. U.
MengeneeBa, CTpOEHUE aToOMa, HaXOXKJIeHUE B mpupoje. Ou3nueckue 1 XMMAYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U conu skene3a (II) m sxkenmesa (III), ux cocraB, cBoiicTBa U
MOJTyYEHHUE.

Xumuueckuu sKcnepumenm:

- O3HaKOMJIEHHE ¢ OOpa3llaMHU METaUIOB M CIUIABOB, MX (PU3NYECKHMMH CBOMCTBAMHU, U3yUCHHE
pe3ynbTaTOB  KOPPO3MHM  METauIOB  (BO3MOXKHO — HCIONB30BAaHUE  BUICOMATEPUATIOB),
OCOOCHHOCTEH B3aMMOJCUCTBHS OKCHJIA KAIBIHUS U HATPHUS C BOJOH (BO3MOXHO HCIIOIb30BAHHE
BUJICOMATEPUAIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOABI, Ipollecca TOPEHHUsS Keile3a B
Kucinoposne  (BO3MOXKHO — HCIIOJIb30BAaHHME  BUACOMATEpUATOB), TMPU3HAKOB  IPOTEKAHUs
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJbIus, aJlOMUHUS, ITUHKA, xene3a (II) u xenesza
(IIT), memu (I1), HAOMrOIEHWE W OMHMCAHKE TPOIECCOB OKPAITMBAaHUSI TUIAMEHH MOHAMH HaTpHs,
Kamusl U Kalblus (BO3MOXKHO HCIOJIb30BAHKE BHUIEOMATEPUANIOB), UCCIeI0BaHUE aM(pOTEPHBIX
CBOICTB TUJIPOKCHU A ATFOMUHHS U TUJIPOKCUAA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4d 110
TeMe «BaxxHennme MeTajuibl U X COEAMHEHUS».

XuMmus 4 oOKpy:Kamomas cpeaa (3 gaca)

BeniecTBa n Marepualibl B TOBCETHEBHOM KU3HU YEJIOBEKA. be3omacHoe UCIONb30BaHUE
BEIIECTB M XHMHYECKHX peaknuii B ObITy. [lepBas momMomp Npu XUMHYECKHX OXOTax M
OTpaBJICHUSX.

XUMHYECKOE  3arpsi3HEHUE  OKpyXKawIlled  cpeasl  (mpeaenbHas — JOMYCTUMAs
KOHIIEHTpaIus Bemects, nanee — [1/IK). Pons xumuu B pemmeHnn 3KoI0ru4ecKux mpooiem.

Xumuyeckuil sxcnepumenm:

- U3y4eHHe 00pa3IloB MaTepHalIoB (CTEKIIO, CIJIABbl METAIIOB, TOJIMMEPHBIE MaTEPUATIbI).

Meoswcnpeomemnule ces3u

Peanu3anus MexnpeaMeTHBIX CBSI3€M IPU M3YyYEHUU XUMHH B 9 Kiacce OCyIIeCTBISETCA
4yepe3 HCIOIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK © MOHSITHIA,
SIBJISTIOLIIAXCS] CHCTEMHBIMH JIJISl OT/IETTbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'0 [IUKJIA.

Obwue ecmecmeeHHO-HAYUHble NOHAMUA: HAYYHBIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHalM3,  CHHTe3,  KIacCHU(UKaIus,  MEePUOJUYHOCTb,  HAOIIOJACHHME,  DKCICPUMEHT,
MOJICTTMPOBAHUE, H3MEPEHUE, MOJICITh, SIBJICHHUE, TAPHUKOBBIN 3P PEKT, TEXHOTOTUS, MATCPHAITBI.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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®dusnka: Martepus, aTroM, OJJIEKTPOH, IPOTOH, HEHTPOH, WOH, HYKIHM, H3OTOIIB,
pPaIMOaKTUBHOCTh, MOJIEKYNa, OJCKTPHYECKHH 3aps], MPOBOJHHKH, MOJYIPOBOIHHKH,
JMIJIEKTPUKHU, (OTORJIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BElIECTBa, ras,
pacTBop, pacTBOPUMOCTh, KPUCTAUIMYECKas pemETKa, CIUIaBbl, (U3WYECKUE BEIUYHHBL,
eIMHHIIBI U3MEPEHNs, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/161, CONHIIE.

Buonorus: ¢orocunres, npixanue, Omocdepa, dKocHCcTEMa, MHUHEpaJIbHBIE yI0OpeHus,
MHUKPODJIEMEHTHI, MAaKPOAJIEMEHTBI, TUTATEIILHBIC BEIIECTBA.

leorpadusa: armocdepa, rumpocdepa, MHHEpadbl, TOPHBIE IOPOIBI, IIOJIC3HBIC
HCKOIIaeMble, TOITUBO, BOJIHBIE PECYPCHI.

IMoBTopenne Kypca xumuu 3a 9 kiacc (3 yaca)

MeTtoabl, GopMbI U TEXHOJOTHH OPTraHU3ANUMN YUeOHOI 0 mpolecca:
OCHOBHBIE METO/IbI, UCTIOTB3YEMbBIC B PA3IUYHBIX COUETAHUSIX

1.O0BSACHUTENBHO — WIIKOCTPATUBHBIM, COUETAIOUINI CIOBECHBIE METO/bI (pacckas3, 00b-
sCHEHHue, paboTa ¢ JTUTEPATypPHbBIMU HUCTOYHMKAMH) C WILIIOCTpAaLUel pa3iMyHbIX 1O COAepKa-
HUIO UCTOYHUKOB (CIIPABOYHUKH, CXEMBI, TUArpaMMBbI, HaTypaJlbHbIE OOBEKTHI, JIp.).

2.YaCTUYHO — MOUCKOBBIN

3. UccnenoBarensCKUil METO.

@opMbl OPraHU3alUHOOPA30BATEILHOIO MpoLecca:IeKIus, MpaKkTuiyeckas pabora,
MapHble W TPYNNOBBIE (QOPMBI pabOTHI, 3a4EThl, TBOPUYECKUE OTYETHI, YPOKH OOIIEHUS,
MIPOEKTHBIC PabOTHI, AUATIOTH U OeceIbl.

TexHonoruu, ucnonvsyemsvie 8 06pazoeamerbHOM npoyecce:

Texnonmoruu audPepeHIInPOBAHHOTO 00yUCHUS
TexHomorus pa3BUTUSL KPUTHUECKOTO MBIIIEHUS
JINYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJIOTUU
NHupopmaiinoHHO-KOMMYHUKAIIHOHHBIE TEXHOIOTHH.
e CHUCTEeMHO-/IEATEIbHOCTHBINA TTOIXO]I.

Buabl yueOHO# nesiTeJJbHOCTH

e  BuodsideamenbHocmu co cl08eCHOlU OCHOBOI.

e (CamocTosiTenbHast paboTa ¢ Y4eOHHKOM, 3JICKTPOHHBIMH 00pa30BaTEIbHBIMH peCypcamMu
(B0P)

e [loaroroBka u mpeacTaBieHre MyOIUYHOTO BBICTYIIJICHUS B BUC MPE3CHTAIINHT

e [lonck mH(pOpMAITUHU B AJICKTPOHHBIX CIIPABOYHBIX U3/IaHUSIX: DJICKTPOHHON
SHIMKJIONEINH, CIIOBApX, B ceTh IHTepHET, JICKTPOHHBIX 0a3ax M 0aHKaX JaHHBIX.

e OTt0OOp M cpaBHEHHE MaTepHalla U3 HECKOJIBKIX HCTOYHUKOB (00pa3oBaTeIbHbIN pecypc
cetu Unteprer, DOP, TekcT ydyeOHMKA, TEKCT HAYYHO-TTOMYISIPHON JIUTEPATYPHI)

e (CocraBieHue C TOMOIIBIO PA3IMYHBIX KOMITBIOTEPHBIX CPECTB 00yUEHUS TIJIaHa,
TE3HMCOB, PE3I0OME, aHHOTAIIMH, aHHOTHPOBAHHOTO 0030pa JINTepaTyphl U JIp.

e [lonroroBka BHICTYIJICHUN U JOKJIAJIOB C UCIIOJIb30BAHUEM Pa3HOOOPa3HBIX HCTOYHUKOB
nHpopmaruu.

e Pelrenue 3ajau.

e BrnoigHeHHne TECTOBLIX 3aJaHUM.

e [lonck mH(pOpMAITUU B CETH UHTEPHET M COCTABJICHUE CPABHUTEILHOM TAOTHIIBI

(obpa3zoBarenbHbIi pecype cetu MHTepHET, DOP, TEKCT yueOHMKA, TEKCT HAYIHO-

MOMYJISIPHON JTUTEPATYPHI)

Buovl desmenvnocmu na ochose gocnpusmus 0opasza:

[Ipocmotp u 06CcyxaeHne yueOHbIX (PUIBMOB, IPE3eHTALUN, POJIUKOB

Habmronenue 3a 1eMOHCTpAIMAMU TIPETIo1aBaTeIs

OUOBJICHCHUE U I/IHTeBHpeTaHI/ISI HaOJIOOJA€EMBIX ABJICHUU
OOKYMEHT HOLU'IVICAH SJIEKTPOHHOW NOoANNCb
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AHanu3 rpaduKoB, TaOJIHII, CXEM

N3yueHue ycTpoicTBa MEXAHU3MOB U MIPUHITUIIA UX JIEUCTBUS

AHanu3 Npou3BOJACTBEHHBIX CUTYallui, CUTYaTUBHBIX 3a/1a4

N3yuenune nocienoBaTeIbHOCTH BBIMOIHEHUS ONepalnil

AHanu3 npoOJeMHBIX YYCOHBIX CHUTYaIlUi

Buovi desamenvrnocmu ¢ npakmuueckoii 0CHOBOU:

[TocTanoBKa OMBITOB ISl AEMOHCTPAIIUU TPYIITIE

[ToaroroBka u oopmiieHHE C MOMOIIBIO MPUKIAAHBIX TPOrpaMM OOIIIeTo Ha3HAUYCHUS
pPE3yabTATOB CAMOCTOSITEIBHOI- pa0OTHI B X0J1¢ Y4€OHON M HAYYHO-TI03HABATEIHHOU
JESITETHHOCTH

Brinonnenue paboT mpakTuKyma

[IpoBenenme rccienoBaTeIbCKOro IKCIIEPUMEHTA

MopenupoBaHue U KOHCTPYUPOBAHUE

Pemrenue skciepuMeHTANBHBIX 33124

Yuer BOCHUTATEIbHOI0 MOTEHI[HAIA YPOKOB
Pabouas mporpamma chopmupoBana ¢ yderom DenepanbHON pabodell MporpamMMbl
BOCIIUTaHMSL.
BocnuratenbHblil moTeHIaN npeaMera « XHMHUS» peaTn3yercs yepes:

®  UCIOJNB30BaHME BOCIHUTATEIFHBIX BOZMOKHOCTEH COAEpKaHUS YI€OHBIX MPEIMETOB IS
(dopMupoBaHUs Yy 00y4arOMIUXCSI POCCUHCKUX TPAAULIMOHHBIX JyXOBHO-HPABCTBEHHBIX U
COIIMOKYJIbTYPHBIX IIEHHOCTEH, POCCHHCKOrO MCTOPUYECKOrO CO3HAHHS HA OCHOBE
HCTOPUYECKOTO TIPOCBEUICHHSI;, IOAOOD COOTBETCTBYIOUIETO COJCPXKAHHS YPOKOB,
3aJJaHUi, BCIIOMOIaTeJIbHBIX MaT€pPUaIoB, MPOOIEMHBIX CUTYalUH JUIsl 00CYXKIECHUH;

e BKIIOYCHHE YYHUTEISIMH B paboune HporpaMMbl MO y4eOHBIM IpeaMeTaM, Kypcam,
MOJYJISIM IICTICBBIX OpPHUEHTHUPOB PE3yJIbTATOB BOCIMTAHUS, WX YYET B ONPEICICHUU
BOCIIUTATENbHBIX 33/1a4 YPOKOB, 3aHATHIH;

e BbHIOOp METO/I0B, METOJHK, TEXHOJIOTUH, OKA3bIBAIOIIMX BOCIIUTATEIILHOE BO3ACHCTBIE HA
JUYHOCTb B COOTBETCTBUHU C BOCIIUTATENBHBIM UJEATIOM, LIETIbIO U 33/1a4aMU BOCIIUTAHMS,
[EJIEBBIMA  OPHEHTUPAMHU  PE3yJIbTaTOB  BOCIMTAHUS; peaM3alldi0  IPUOpHUTETa
BOCITUTaHUA B y4eOHOU AEATEIbHOCTH;

® [IPUBJICYEHHE BHUMAHUS OOYYAIOUIMXCS K IEHHOCTHOMY aclleKTy U3y4aeMbIX Ha ypOKax
IPEIMETOB, SIBJCHUN M COOBITUH, HHUIIUMPOBAHUE OOCYKICHUH, BBICKA3bIBAHUN CBOETO
MHEHHS, BBIPA0OTKM CBOETO JIMYHOCTHOIO OTHOUICHHS K HW3Y4aeMBbIM COOBITHSIM,
SBIICHUSIM, JINLAM;

® [pPUMEHEHHE MHTEPAKTUBHBIX (opM y4eOHOW paboThl - HHTEIUIEKTYaJIbHBIX,
CTUMYJUPYIOIINX TO3HABATEIIbHYI0O MOTHBAIMIO, WIPOBBIX METOJHK, JHUCKYCCHUH,
JAIOIUX BO3MOKHOCTh IPUOOPECTH ONBIT BEJEHHUSI KOHCTPYKTHUBHOIO JMAJOra;
IPYNIIOBOM PabOTHl, KOTOpasi yYUT CTPOUTh OTHOUICHHS U JAEHCTBOBAaTH B KOMAaHJE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIICHHS,

e no00yxaeHue oOy4aromuxcs COOJII0AaTh HOPMBI IOBEAEHUS, IpaBuia OOLIEHHS CO
CBEpCTHHKAMU ¥  TEJarorH4ecCKUMH  pabOTHHKAMH, COOTBETCTBYIOUIME  YKJIATy
00111e00pa3oBaTeIbHON OpraHU3alliy, YCTAHOBJICHUE U MOAJEPKKY 100poKenareabHOn
aTMocdephl;

e OpraHu3alfi0 HACTABHMYECTBA MOTHBUPOBAHHBIX M APYIUPOBAHHBIX O0yYarOIIUXCs Hal
HEYCTICBAIOIIMMH OJHOKIACCHUKAMH, B TOM 4YHCIIE C OCOOBIMH 00pa30BaTEbHBIMU
HOTPEOHOCTSMH, JTAIOIIEro 0OyJaroUIMMCs COLMATbHO 3HAYMMBII ONBIT COTPYIHUYECTBA
U B3aMHOM TOMOIIIH;

® UHUIMHUPOBAHUE M TOANEPKKY HCCIEJOBATEILCKOM AEATENBHOCTH 00yJaroIuxcs,
IUIAHUPOBAaHME M BBINOJHEHHE  HMHAMBUIYAJIbHBIX W  TPYNIOBBIX  IPOEKTOB

BOCIIMTAT CJUQHUI/'I HAIIPABJICHHOCTH.
JOKYMEHT NOAMNCAH SNEKTPOHHOW MOAMNUCHI
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OT1ianyuTe/IbHbIE 0COOEHHOCTH Padoyeid MPOrpaMmMbl

Conepxanue paboueil mporpaMMmbl He OTJIMYaeTcs OT coJep)kaHus (enepanbHON
paboueil mporpaMmMbl OCHOBHOTO 0011er0 oOpa3oBanus «Xumus (0a3oBbIi ypoBeHb)» (g 8—9
KJ1acCOB 00pa3oBaTeNbHbIX Opranu3anuii). CoraacHO KajieHaapHOMY Y4eOHOMY rpaduKy IIKOJIbI
Ha M3y4YeHUe XUMHHU B § Kilacce OTBOAUTCS 68 KaJeHIapHBIX YacoB, 2 4aca B HEJEIIO.

Ocobennocms Oannoil pabdoueil npozpammsvl COCTOUT B TOM, UYTO PE3EPBHBIC YacChl
nporpaMMmsl (3 4aca) pacrpeesieHbl Ha MMOBTOPEHUE 3HAHUH 3a Kypc 8-9 Kilacca W mpoBeJeHHE
UTOTOBOM KOHTPOJIBHOM pabOThI 32 KypC OCHOBHOM IIKOJIBI.

ITnanoevix KonmponsHslx padom - 4, IpaKTHUECKUX padoT - 7.

Cpoku peanuzayuu padoueii yaeonoit mporpammsl 2024-2025 yaeOHbIi TO/I.

I[lnannpyemble pe3y/ibTaThbl 0CBOCHHSI IPOrPaAMMBbI 10 XMMHUM HA YPOBHE OCHOBHOI'0
o0uero odopasoBanus
JIMYHOCTHBIE Pe3VJIbLTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO 00IEro oOpa3oBaHUs
JOCTHTAIOTCS B X0O/Ie 0OyYeHUs] XUMHUHU B €JMHCTBE y4eOHOW M BOCIIUTATEIILHON JESITETLHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIBTYPHBIMH M  JTyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMU, MPUHATHIMH B OOILECTBE MpaBUJIaMH U HOpPMaMH MOBEICHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M COLMAIIN3AIMN O0YJaIOIIHXCS.

JINYHOCTHBIE PE3YNBTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMH M PaCIIMpPEHHE OMbITA JEATEIHHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTHU:

1) maTpuoTHYECKOro BOCINTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAydYHOMY
HAClle/IMI0, TIOHUMaHMUsA 3HA4YeHUs XMMUYECKOM HAayKd B JKU3HH COBPEMEHHOTO OOIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(MOpMAIMEl O TMEePENOBBIX JOCTIKEHHUSIX M OTKPBITHIX
MHPOBOH M OTEUECTBEHHOH XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE
MHUpa 1 00IIEeCTBA;

2) TpaXJaHCKOTO BOCITUTAHUS:

MIPEACTABICHHUS O COIMATBHBIX HOPMAaxX M MPaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHHH B KOJJICKTHBE,
KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, yueOHOHMCCIIeN0BaTeIbCKOH,
TBOPYECKOM W JPYruX BHJAX JCATEIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM
NEATeIbHOCTU MPU BBIMOJHEHNN y4eOHBIX, TO3HABATEIbHBIX 33/1a4, BHIMOJHEHUN XMMHYECKHX
HKCHEPUMEHTOB, CO3JIaHMM Yy4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aHMMOINOHUMAHHUIO U
B3aMMOIIOMOIIA B TIpPOIECCe ATOW y4eOHOW IesTeNbHOCTH, TOTOBHOCTH OIICHWBAaTh CBOE
MIOBE/ICHHE ¥ TOCTYIKH CBOMX TOBApHINEil C MO3WIIMM HPABCTBEHHBIX W TIPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUN OCTYIKOB;

3) HEHHOCTH HAYYHOI'O TO3HAHMUSL:

MHPOBO33pPEHYECKHE MPEACTABICHUS O BEIIECTBE M XMMHUYECKON PEaKInHu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIOIIME OCHOBY JJIsl TOHUMAHUS CYIIHOCTH
HAyYHOH KapTUHBI MUpA, MPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIBL,
B3aUMOCBSI35IX 4EJIOBEKAa C NPUPOMHON Cpemoil, O pOIM XUMHM B TO3HAaHWU JTHUX
3aKOHOMEpPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAalpaBJICHHbIE Ha TIOTYYEHHE HOBBIX 3HAHUH MO0 XUMHH,
HEOOXOIUMBIE JUII OOBSCHEHHs HAOIIOaeMbIX TPOIECCOB W SIBICHHIA, ITO3HABATEIBHOM,
MH(POPMAIMOHHON M YUTATENbCKON KYJIbTYPBI, B TOM YHCJIE HaBBIKOB CAMOCTOSITENILHON paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATYpOil, AOCTYIHBIMH TEXHHYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

MHTEpeC K OOYYEeHUIO M TI03HAHUWIO, JIIOOO3HATENBHOCTh, T'OTOBHOCTH M CIOCOOHOCTH K
caM000pa3oBaHMI0, TPOCKTHON M HMCCIIEIOBATENbCKON NEsTeIbHOCTH, K OCO3HAaHHOMY BBLIOOpY

[OKYMERTATEPABIIIHOCTHHEDY POBHS-00YICHUS B TaTbHEHIIIEM;
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4) popmupoBaHus KyIbTyphI 370POBBS:
OCO3HAHUE I[EHHOCTH KM3HU, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/I0pOBBIO, YCTAHOBKH Ha
3I0pOBBIA  00pa3 JKU3HHU, OCO3HAHWE TOCIEACTBUI ¥ HEMPUSATHE BPEIHBIX MPHUBBIYCK
(ymotpeOieHus ankorojs, HapKOTHKOB, KYypEHHs), HEOOXOAMMOCTH COONIOACHHUS IPaBUII
0e30IacHOCTH MTPHU 0OpaIIeHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOM JKU3HH;
5) TpyZOBOTO BOCIIUTAHUS:
HWHTEpEC K MPAKTHUYECKOMY U3yUEHHUIO TTpodeccrii U Tpyaa pa3IudHOro poja, YBaKEHUE K TPYIY
U pe3yapTaTaM TPYAOBOM AEATEIHHOCTH, B TOM 4YHCIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHMA TI0 XWMHHU, OCO3HAHHBI BBIOOP WHIAWUBUIYATbHOW TPAGKTOPUU TMPOAOTKEHUS
o0pa3oBaHMs C YYETOM JIMYHOCTHBIX WHTEPECOB U CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX
WHTEPECOB U TMOTPEOHOCTEH, YCHENmHOW Npo(ecCHOHaTbHON IeATeIbHOCTH W Pa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B IPOGECCHOHATBHON CPEIE;
6) SKOJIOTUYECKOT0 BOCIIUTAHMUS:
9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK UICTOYHHUKY KU3HU Ha 3eMJie, OCHOBE
e€ CyllecTBOBaHUS, IOHUMaHHE IIEHHOCTH 3J0pOBOro U Oe3omacHOro obpa3a KHU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3MUYECKOMY U TICUXHMYECKOMY 3]10pOBBIO,
OCO3HAHME IEHHOCTH COOTFOZICHUS MpaBmUJI 0€30MMaCHOI0 TIOBEACHHS MIPU padOoTe C BEIECTBAMH,
a TaKXKe B CUTYALUSAX, YTPOXKAIOUIUX 3J0POBbIO U KU3HU JTIOJCH;
CIIOCOOHOCTH TPUMCHSTh 3HAHHS, TOJTydaeMble MPU H3YyICHUH XUMHUH, IS PEIICHUS 3a/ad,
CBSI3AHHBIX C OKPYXKAIOLIEW NPUPOJHOW CpPEeAOW, IJIsi TMOBBIMIEHUS YPOBHS 3KOJOIMYECKOU
KYJIbTYpPbI, OCO3HAHUS TTI00aTBHOrO XapakTepa HKOJIOTMUECKUX MPoOJieM U MyTed WX perIeHHs
MOCPEJICTBOM METOJ0B XMMHH, SKOJIOTMUYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
II03HABATEJIbHOM, KOMMYHUKATUBHOW M COLUAJILHOM MPAKTHKE.
MetanpeaMeTHbIe Pe3YJIbTAThI
B cocTtaBe meTampeaMETHBIX PE3YNIbTATOB BBIICISIOT 3HAYUMBIC I (POPMHUPOBAHUS
MHPOBO33pEHUS OOIIECHAYYHBIC MOHATUS (3aKOH, TEOpHsl, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYIroe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
MpeaIMeTax 1 MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATUX MPEeIMETOB (OPMUPOBATH MIPECTABICHHUE O
LIETTOCTHOM HAy4YHOM KapTHHE MUpa, U YHUBEpCAIbHBbIC Y4eOHBIC JCHCTBUA (ITO3HABATEIbHEIE,
KOMMYHHUKATHBHbBIC, PETYJISATUBHBIC), KOTOpble oOecnedrnBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU ACSITELHOCTH.
IMo3naBaTesbHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
basosvie nocuueckue deticmeusi:
® YMEHHS HCIOIb30BATh MNPUEMBI JIOTUYECKOIO MBIIUICHUS TPU OCBOECHUU 3HAHUM:
PacKphIBaTh CMBICT XUMHUYECKHX TOHSITHHA (BBIICIATH HMX XapaKTEPHBIC MPHU3HAKH,
yCTaHaBIMBATh B3aUMOCBSI3b C JIPYTMMH TOHSTHUSIMH), HUCIOIb30BATh MOHSATHS IS
OOBSICHEHHSI OTACNbHBIX (DAaKTOB U SBIICHWH, BHIOMPATh OCHOBAaHUS W KPUTEPUH IS
KIacCH(PUKAIIMM XUMHYECKUX BEIISCTB W XHMHUYECKUX PEaKIUH, YCTaHABJIUBATH
NPUYMUHHO-CJIE/ICTBEHHBIE CBA3M MEXIy OObEKTaMH H3y4YCHHs, CTPOUTH JIOTHYECKHE
paccyxaeHus (MHIYKTUBHBIC, ACAyKTHBHBIC, IO aHAJOTHH), JelaTh BHIBOABI H
3aKJIIOUEHUS;
® yMEHHE NPUMEHATH B Mpollecce MO3HAHUS MOHATUA (IIpeIMETHbIE U METanpeaMeTHbBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, HCIONb3yeMble B XHUMHHU, MpeoOpa3oBBIBATH
IIMPOKO TMPUMEHSEMbIE B XHMHU MOJICTBHBIC MPEACTABICHUS — XUMHYECKHUH 3HaK
(cuMBON BeMeHTa), XuMudeckas GpopMmyia U ypaBHEHHE XMMHUYECKOM peakiuu — MpU
pelieHny y4eOHO-TI03HaBaTeNbHBIX 3a7a4, ¢ y4ETOM ITHUX MOJIENbHBIX MPEICTaBICHUN
BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKUM HM3Y4aeMbIX OOBEKTOB —
XMMHYECKUX BEIIECTB M XHMMHUYECKHX PEaKIHi, BBIABIATH OOLIHME 3aKOHOMEPHOCTH,
MPUYMHHO-CJIEACTBEHHBIE CBSI3U U MMPOTUBOPEYUS B U3yYAEMBIX MPOIECCaX U SABICHUSIX.

bazosvie uccnedosamenvckue oelicmeus.
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® yMEHHUE HCIOIb30BATh IOCTABJICHHBIE BOIPOCH B KaueCTBE MHCTPYMEHTA IO3HaHUS, a
TaKKe B KauecTBE OCHOBBI JUII (POPMHUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKAa3bIBAEMbIX CY)KJICHUI;

e [puoOpeTeHHe OmbITa MO IUIAHUPOBAHUIO, OPTaHU3ALMU U IMPOBEACHUI0 YYECHHUYECKHUX
SKCIEPUMEHTOB, yMEHHe HaOmoJaTh 3a XOJOM  Ipolecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATH €r0 Pe3yJIbTaT, POPMYIUPOBATH 000OLIEHNUS U BBIBOJIBI 110 pE3YJIbTaTaM
IPOBEIEHHOIO OIBITA, UCCIIEIOBAHUS, COCTABIIATh OTYET O MPOAETAaHHON padore.

Paboma c ungpopmayueii:

e yMeHHE BHIOMpaTh, AHAIM3UPOBATb W MHTEPHPETHUPOBATH HHOOPMAIUIO PA3TUYHBIX
BUIOB M (HOpM TMPEICTABICHMS, IOIY4aeMyl0 U3 Pa3HbIX HMCTOYHHKOB (HAay4yHO-
MOMYJISIpHASL JINTEpaTypa XUMHUYECKOTO COJEpPKAHUS, CIPABOYHBIE MOCOOUS, PECypChl
WuTepHera), KpUTHYECKH  OIEHUBAaTh  IMPOTUBOPEYMBYID U  HEIOCTOBEPHYIO
UH(OPMAIHIO;

e yMEHHE NMPUMEHSTH pa3IMYHbIE METOABI M 3allPOCHI TIPH MOUCKE M 0TOOpe WH(pOpMaIuu
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMUMBIX [UIsl BBIIOJTHEHHS Y4eOHBIX U
NO3HABaTENBHBIX 3a7a4 ONpENeNEHHOr0 THIA, NpUOOpeTeHHe ombiTa B 00nacTu
WCTIONB30BaHUS  WH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTWH,  OBJAJICHHE
KYJIbTYpOil aKTUBHOT'O HCIIOJIb30BAHUS PA3TUYHBIX TOUCKOBBIX CHCTEM, CAMOCTOSTEIBHO
BBIOMpATh ONTUMANBHYIO (OpMYy NpeAcTaBICHUS HWHPOPMAIMM W HIUTIOCTPHPOBATH
pelaeMble 3a/1a9d HECIOKHBIMU CXeMaMH, TuarpaMMaMu, Ipyrumu Gpopmamu rpaduku
U UX KOMOWHAIUSAMU;

e yMEHHE HUCIOJNb30BaTh U AHAIM3UPOBATH B IpoIEcce y4eOHOW M HCCIEI0BaTEIbCKON
NEeSITeIbHOCTY MH(POPMALIMIO O BIMSHUM IPOMBIIUIEHHOCTH, CEIbCKOTO XO3SMCTBA U
TPaHCIIOPTa Ha COCTOSIHUE OKPYKAroIIeld MPUPOIHOM Cpebl.

KoMMyHHKaTHBHBbIE YHHBepcaJbHble y4eOHbIe el CTBUA:
- YMEHHS 3a/1aBaTh BOMPOCH (B X0/¢ Anaiora u (MiaM) IMCKYCCHUU) IO CYIIECTBY 0OCYXIaeMOi
TeMbl, HOPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIILHO BBIMTOTHEHUS IPEIOKEHHOMN 3a1a4uu;
- YMEHHMsI MPEJCTABIATH MOJyYEHHbIE Pe3yJbTaThl MMO3HABATEILHON JIEATEILHOCTH B YCTHBIX U
MUCHPMEHHBIX TEKCTaX; JIeNaTh MPE3CHTAIlMI0 pPE3YyJIbTAaTOB BBIIIOJHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (J1abopaTOpPHOro OMbITa, JaO0OpaTOpHON pabOTHl MO HCCIEIOBAHUIO CBOKCTB
BEIIECTB, YI€OHOTO MTPOCKTA);
- yMeHHUS Y4eOHOTrO COTPYJHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW IO3HABATEIHHOH W
HCCIIEIOBATENbCKON NEATENbHOCTH MPU PELICHUH BO3HUKAIOIIMX MpoOjeM Ha OCHOBE yuéTa
O0IIMX MHTEPECOB U COIVIACOBaHMA MO3UIMH (0OCYyKIeHHs, OOMEH MHEHHSIMH, «MO3I'OBbIE
HITYPMBI», KOOPAWHAIHMS COBMECTHBIX JIEHCTBHIA, ONPEEICHIE KPUTEPUEB 1O OIIEHKE KayecTBa
BBITIOJITHEHHOW PabOTHI U IpyTHe).
PeryasiTuBHBIe yHMBepcaabHble y4eOHbIe AeiicTBUA:
- YMEHHE CaMOCTOSTEIBHO OIpPENENATh IeNH JeATENbHOCTH, IUIAHUPOBATh, OCYIECTBIATH,
KOHTPOJIUPOBATh U TpPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JESATENbHOCTb, BbIOHMPAThH
HauOonee H¢QeKTUBHBIE CHOCOOBI pelIeHHus Y4eOHBIX W [O3HABATENbHBIX  3ajad,
CaMOCTOSATEIIBHO COCTAaBJIATh MJIM KOPPEKTUPOBATH IPEUIOKEHHBIM aIrOpUTM ACUCTBUN IIPU
BBIIIOJTHEHUM 3aJaHuil ¢ Y4YE€TOM IIOJIy4eHMs] HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIMSIX, OLICHUBATh COOTBETCTBUE MOTYYECHHOT'O pe3yibTaTa 3asiBICHHOH IIeNH,
YMEHHUE UCIIOIh30BaTh U AaHATU3UPOBATH KOHTEKCTHI, IIPEAIaracMble B YCIIOBHH 33aJaHUN.
IIpeaMeTHBIE Pe3VIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO O00S3aTENBHOTO COAEPIKAHUSA,
YCTAQHOBJICHHOTO JaHHOW (enepaiabHOil pabouell mporpamMMoil, BBIJEISIOT: OCBOCHHBIC
O0y4arolMMUCST Hay4dHble 3HAHHS, YMEHHMS U CHOCOObI JEHCTBUM, creuuduyecKkue s
npeaIMEeTHOW 00sacTu «XUMUS», BUIBl JEATEIBHOCTH IO IMOJYYEHHUIO HOBOT'O 3HAHUS, €ro
MHTEepIpETaluy, TPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IIMUHBIX YIEOHBIX U HOBBIX CUTYaIUSX.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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K xoHny oO0ydyeHus B 9 kiacce npeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxaTb C)OPMHPOBAHHOCTh y 00yUarOIUXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IOHSTHM: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO, BaJICHTHOCTD,
JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIEHUS, XUMHYECKas peaklus, XUMHYecKas
CBSI3b, TEIUIOBOM 3()(eKT peakiuu, MOJb, MOJSAPHBIA OOBEM, PacTBOpP, DJIEKTPOJIUTHI,
HEDJICKTPOJIMUTHI, DJIEKTPOJIUTHYECKAss JUCCOLMAlUsA, pPEAaKUUH MOHHOro OOMeHa,
KaTau3aTop, XHMHUYECKOE paBHOBEcHE, OOpaTHUMble U HeoOpaTHMble pEaKIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIIEHHUE
U BOCCTAHOBJIEHUE, aUIOTponusi, aM(pOTEepHOCTh, XMMHUYECKas CBsI3b (KOBaJIEHTHas,
MOHHAas1, MeTaJlIn4yecKas), KpHCTalJIMuyecKass peméTka, KOppo3usl METajulOB, CIUIABBI,
CKOpPOCTb XMMHYECKOM peaKkLuHu, IpeAeinbHO JomycruMas KoHueHtpauusa [IJIK
BEIECTBA;

® WJUIFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKHMX IOHATHMM M NPUMEHATH 3TU
HNOHATHSA IIPU OIMCAHUH BELLECTB U UX IPEBPAILCHHUI;

® UCMONb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIsI COCTaBie€HUs (OpPMYNl BELIECTB M
YPaBHEHUHN XMMHUYECKUX PEaKLINii;

® ONpeeniTh BAJIEHTHOCTh U CTENIEHb OKUCICHHS] XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSAX
pa3IMYHOr0 COCTaBa, NPUHAUIEKHOCTD BELIECTB K ONPEIECIEHHOMY KJIacCy COCIUHEHHUM
no ¢opMynaMm, BHJI XMMHUYECKOH CBsI3UM (KOBaJICHTHAsl, MOHHAs, MeETaJUIM4ecKas) B
HEOPTraHWYEeCKUX COEIMHEHUSX, 3apsa] MOHA 10 XUMHUYECKOH (popmyre, xapakrep cpeibl
B BOJHBIX PACTBOPax HEOPraHWYECKUX COCOUHEHHUH, TUIl KPUCTAJUIMYECKOW PEIIETKU
KOHKPETHOTI'O BEIIECTBA;

e packpbiBath cMbIch [lepuoguueckoro 3akona [{. 1. MenzeneeBa u 1€MOHCTPUPOBATh €0
IOHUMAaHHE: OIUCHIBaTh M XapakTepu3oBaTh Tabmuunyo ¢opmy Ileprognueckoit
CUCTEMbl XMMHYECKHX DJJIEMEHTOB: pa3iuyaTbh I[OHATHUSA «IJaBHas mnoxarpymnmna (A-
rpynna)» u «moboynas noxarpynna (b-rpymma)», Manbsle u  OonblIMe TEPUOBI,
COOTHOCUTBH 0003HAUEHUs, KOTOPbIE UMEIOTCS B MEPUOANYECKON TabIuIle, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHMS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsj A1pa,
o0I11ee YUCIIO AJIEKTPOHOB U paCHpelesieHue UX IO DJIEKTPOHHBIM CIIOSIM), OOBACHATH
001IMe 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOWCTB 3JIEMEHTOB U MX COSIMHEHMH B Mpeenax
MaJIbIX [IEPUOJO0B U IVIaBHBIX ITOAIPYII C YUETOM CTPOEHUS UX aTOMOB;

e iaccuUUIUPOBAaTh XUMHUYECKHUE AJIEMEHThI, HEOPraHWYECKHE BEIEeCTBA, XUMUYECKHE
peakuuu (IO YUCIYy M COCTaBy YYacTBYIOIIMX B PEAKLMUU BELIECTB, 10 TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTENIeHEeH OKMCICHUS XMMUYECKHX 3JIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBATH) OOIIME M CHEIU(UUESCKHE XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BELIECTB, MOATBEP)KJAasi ONUCAHUE MPUMEPAMU MOJEKYJSPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIUX XUMUUECKUX PEAKIIUI;

® COCTaBJIATH YPAaBHEHHMs DJIEKTPOJIMTHYECKOM AMCCOLMALMM KHUCIIOT, LIEJIIOUEH U COJeH,
HOJIHBIE U COKpAIIEHHBIE YpaBHEHMs pEeaKIMid MOHHOIO OOMEHA, YpaBHEHMs pEaKIHid,
HNOATBEP)KIAIOIIMX  CYIIECTBOBAaHWE TI'E€HETHMUECKOM CBSI3M  MEXIYy BEIIeCTBaMU
Pa3IMYHBIX KJIACCOB;

® pacKpblBaTh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OaniaHca ATUX PeaKIuii;

® [IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOEHUS, BO3MOXHOCTH
IPOTEKAHUS XUMUYECKUX MTPEBPALLEHUI B Pa3IMYHBIX YCIOBUSIX;

® BBIYNCIAATH OTHOCUTEIIBHYIO MOJIEKYJSIDHYIO M MOJIIPHYIO MacChl BEIECTB, MaCCOBYIO
JIOJII0 XUMHUYECKOT0 AJIEMEHTa 10 (HOopMyJie COSMHEHHs, MAaCCOBYIO OO BEIIECTBa B
pacTBope, NPOBOJAUTH PACUEThI 10 YPaBHEHUIO XMMUUYECKON peakluu;

e coOimojaTh TNpaBWiIa IOJB30BaHMS XMMHUYECKOM mocyaod M J1abOpaTOpHBIM
o0OpyZOBaHUEM, a Tak)Ke NpaBuia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUHU C
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WHCTPYKUHUSMHU IO BBHIIOJHEHHIO JIAOOPATOPHBIX XUMUUYECKHUX OIBITOB IO MOJIYYEHHIO U
COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIEKUCIIOro ra3a);

® [POBOJHUTH PEAKIHU, MOITBEPKIAIONINEC KAYECTBCHHBIH COCTaB PA3JIMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOpUI-, OpoMuna-, WoauMa-, kKapOoHaT-, docdar-,
CWIIMKAT-, cynb(ar-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHMSI W HMOHBI H3YYEHHBIX
METAJIIIOB, TPUCYTCTBYIOININE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX BEIIECTB;

® TMPUMEHSATH OCHOBHBIE OIEPAllMM MBICIUTEIHHONW NEATENbHOCTH — aHalIM3 W CHUHTE3,
CpaBHEHHE, 0000IIeHIEe, CHCTEMaTU3allNI0, BBISIBIICHUE TIPUYNHHO-CIIEICTBEHHBIX CBS3EH
— NS W3y4eHUs CBOWCTB BEHICCTB M XHMHUYCCKHX PEAKIUN, €CTeCTBEHHO-HAYYHBIC
METOJbl TO3HAaHUA — HaONoJeHue, H3MEpPEeHHe, MOJICIUPOBAHUE, OSKCIEPUMEHT
(peasibHBIN ¥ MBICJICHHBIH).
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TemaTuveckoe MJIAHMPOBAHUE

Ne Pa3znen/Tema KoauuecTBo OobopynoBaHue 20P
4acoB, (ucnoJib3yemble
OTBOAMMOE HA pecypchbl)
OCBOCHHE TEMbI
Pasznen 1. BemecTBo M xumunueckue peakunu (17 yacon)
Temal.l. Iloemopenue u y2nyonenue 3Hanuili 0CHOBHBIX pazoenos Kypca 8 knacca (5 uacos)
1  |[leprommueckuii 3akoH. [leproanueckas 1 http://festival. 1september
CHCTEMA XUMHYECKHX dy1eMeHToB [I. U. MU/ - ypoku 1
NpE3EHTAUN
Meupeneena
2 |3aKOHOMEPHOCTU B HM3MEHEHHH CBOMCTB 1 https://edu.skysmart.ru/ -
XMMHYECKHX JJIEMEHTOB IEPBHIX TpeX MHTCPAKTHBHAA TCTpajh
SkySmart
TIEPHUOJIOB
3 |Knaccudukanus u HOMEHKIATYpa 1 https://edu.skysmart.ru/ -
HCOPraHMYECKUX BEIIECTB MHTCpAKTHBHAA TCTpak
SkySmart
4  |Buapl XUMHUYECKHUX CBA3€EH U THUIIBI 1
KPUCTAJUIMYECKUX PEIIETOK
5 |Koumponavnas paboma Nel 1
«Iloemopenue u yenyonenue 3Hanul
OCHOBHBIX pazoenos Kypca 8 kiaccay
Temal.2. OcnosHble 3aKoHOMepHOCIMU XUmMUuYecKux peakuyuil (4 uaca)
6 |Kinaccuduranus XUMHYECKUX PEAKIIUi 1 http://www.probaege.edu
TI0 pa3JInYHBIM TPU3HAKAM -Tu Hopran Exmmiii
J3K3aMCH
7 |[loHsITHE O CKOPOCTH XUMHUYECKOM 1 Tpu6op anst | https://edu.skysmart.ru/ -
peakiuu. [ToHATHE O TOMOTCHHBIX U MILTIOCTpAlliit | MHTCpaKTHBHAS TCTpah
3aBHCHMOCTH SkySmart
FeTepOreHHBIX PEaKLUsX. ckopocTH
XUMHUYCCKOHU
peakuuu oT
YCIIOBUH
8 |[losTHE O XMMHYECKOM pPABHOBECHH. 1
@DakTophl, BIUSIONIME HAa CKOPOCThH
XUMUYECKOM pEeaKkIuu U IOJO0KEHUE
XUMHYECKOTO PABHOBECHSI.
9 |OxucnureabHO-BOCCTaHOBUTEIbHbBIE 1
peaxIu
Tema 1.3. Dnexmporumuueckan ouccoyuayus. Xumuyueckue peakyuu ¢ pacmeopax (8uacos)
10 |Teopwus 3EKTPOTUTUUECKON 1 Haramx
mucconuanuu. UipHble U ciadble Temneparypel | buomuoreka [IOK
JJIEKTPOJIUTHI TUTATHHOBLIM https://m.edsoo.ru/00a
JaTumk
SJICKTPONPOBOAHOC m
TH

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

11 |HMonHble ypaBHEHUS peaKIuid 1 Haramx
sextponposoxoc [PAOMHOTEKa LTOK

™, https://m.edsoo.ru/00a

Jo3arop oobéMa |(d448
KHJIKOCTH, OIopeTKa

12 |Xumuueckue CBOMCTBA KMCIIOT U 1 http://www.probaege.edu
OCHOBaHHH B CBETE MPE/ICTABICHUI 00 u Hopran Exunblit

o JK3aMEH
AJIEKTPOIUTUIECKOM TUCCOIMAIINY.
13 |XuMunueckue cBOMCTBA COJEMl B CBETE 1 http://www.probaege.edu
IPEJCTaBICHUN 00 3JIEKTPOIUTUUECKON ru Iopran Exunbiit
DK3aMC€H
JIUCCOIHAIUH.
14 |ITonsiTHe O THAPOIU3E COIEH 1 http://www.probaege.edu
.ru [Topran Enunsrit
DK3aMCH
15 [O0o001mIeHre u cucTeMaTU3alus 3HAHUN 1
16 |l[Ipaxmuueckasn paboma Nel: "Pewenue 1 http:/festival.1september
9KCNEPUMEHMANIbHBIX 3a0ay" U/ - ypoxw u
MPe3CHTAIUU

17 |Kommponvuas paboma Ne 2 no meme: 1
"Onexmponumuyeckas ouccoyuayusi.
Xumuueckue peaxyuu 6 pacmsopax"

Paznen 2. Hemerauinl u ux coeanHenns (25 4acoB)

Tema 2.1. Oowan xapakmepucmuka xumuueckux 3nemenmos V11A- zpynnot. I'anozenwt (4 uaca)

18 |OOmas  xapaKTepHCTHKa  TaJOTCHOB. 1 https://edu.skysmart.ru/ -
XUMHYECKHE CBOWCTBA HAa TpHMEpE MHTCpaKTHBHAA TCTpajh
SkySmart
XJIopa
19 |Xnoposomopox.  ConsHas ~ KHUCIOTa, 1 Anmapar s
XUMHYECKHE  CBOWCTBA,  IOJyYCHHE, TIPOBCACHMA
HIDIMCEHEHE XUMHYCCKUX
p nporeccos (AITXP)
20 |llpakmuueckas paboma Ne2: "llonyuenue 1 http://festival. 1september
CONAHOU KUCIOMbL, U3YUeHUe eé c8olcms" U/ - ypox u
[IPE3EHTALUN
21 |Bpraucienus o YpaBHEHUSIM 1
XMMHUYECKHX DPEaKIHi, eClii OJUH U3
peareHTOB JIaH B H30BITKE

Tema 2.2. Obwana xapakmepucmuka xumuueckux rnemenmos VIA- cpynnet.
Cepa u eé coeounenusn (6 uacoe)

22 |O0mas xapakTepucTuka 31eMeHToB VIA- 1
TPYIIIIBL
23 |AnnorporHbie  MOAM(UKAIIMK  CEpBI. 1 https://edu.skysmart.ru/ -

HWHTCPAKTHBHAA TCTPAAb

Haxoxxnenue cepbl U €€ COSOUHEHHU B
A P a SkySmart

npupoje. XMMHYECKHE CBONCTBA CEPBI.
24 |CepoBomopoji, CTpoeHHe, (QU3NYECKUE U 1 Ammapar s |pu6nuoreka LIOK

XMMHUYECKHE CBOICTBA TIPOBCACHHUA I hths-//m.edsoo.ru/00a
XUMHUYECCKUX
peaxunit (AITxP) |4e802
25 |Okcuabl  ceppl.  CepHasg  KUCIOTAa, 1 Ammapat s |Bu6nuorexka [IOK
usnueckue ¥ XMMHMYECKME CBONCTBA, TIPOBEACHHA | h4hs-//m.edso0.ru/00a
XUMHUYCCKUX
IIPUMEHEHUE peaxumii (ATIXP) dea28
I ﬁ;@u& IMBHCCKIE 10oDSAKE - JICKALE B 1 http://www.probaege.edu
MYHULUNAJNIbHOE BIOAXETHOE OBLLEOBPA30BATEJ/IbHOE 01.10.24 06:37 (MSK) CepTudukat 4A4862464B56C2F3790FFCOFBDBESD1A
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https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

OCHOBE MIPOMBILIUIEHHOT O criocoba
MOJIYYECHUS cepHoi KHUCJIOTHI.
XUMHYECKOE 3arpsi3HEHHE OKpPYXKarolen
CpeJibl COeTMHEHUSIMH CEPhI

.ru [Topran Enunbtit
9K3aMeH

27

Bprunciienne maccoBoM J0JIM  BbIXOZA
MIPOAYKTA PEAKIMU

coedunenus (7 uacoe)

Tema 2.3. Oowan xapakmepucmuka Xumuueckux 3nemenmos VA- zpynnol. Az3om, ghocgpop u ux

MUHEPATBHBIX YIOOpEeHU. 3arpsi3HeHue
npupoaHor cpeapl pocharamu

28 |OO0wias xapakTepucTUKa 3J1eMeHTOB VA- 1 https://edu.skysmart.ru/ -
IpyIIBLA30T, PACIPOCTPAHEHHUE B HHTepag(mg:ﬁngeTpam’
npupose, GU3HIECKre ¥ XMMHUYECKHE y
CBOMCTBA

29 |AMMHuaK, ero QU3NIECKUE U XUMUIECCKHE 1
CBOMCTBA, MMOJYYEHHE U TIPUMEHEHHE

30 |IIpaxmuueckas paboma Ne3: "Tlonyuenue 1 http:/festival. 1september
ammuaxa, uzyyenue e2o céoticms" U/ - ypoku 1

Mpe3eHTaIuu

31 |A3zoTHas KHCIIOTA, e (U3MUECKHUE U 1 Harunk nutpar- | http://www.alhimik.ru/
XAUMHYECKHE CBOWCTBA HOHOB

32 |Hcmonb30oBaHUE HUTPATOB U COJICH 1
aMMOHHMS B KA4€CTBE MUHEPAIbLHBIX
ynoopennii. XuMU4eCcKoe 3arps3HeHne
OKPYKAroIIel cpeibl COeTNHEHUSIMH
a3ora

33 |Docdop. Oxeun pocdopa (V) u 1 https://edu.skysmart.ru/ -
docopHast kuciaora, QusHUEcKue U “HTepagf(“‘;I:;‘;‘rIeTpam’
XUMHYECKHE CBOWCTBA, TOYYCHUE 4

34 |Hcnonb3oBanue ¢hochaTtoB B KAaUeCTBE 1

Tema 2.4. Obwan xapakmepucmuka Xumui4eckKux 3J1eMeHmo
ux coeounenus (8 uacoe

¢ INVA- zpynnul. Yenepoo, kpemuuii u

35 |Yraepon, pacnpocTpaHeHue B IPUPOJIE, 1 https://edu.skysmart.ru/ -
(bU3HYECKUE B XUMUYECKHE CBOMCTBA MHTCpaKTHBHAS TETpajb
SkySmart
36 |Oxcuabl yrieposa, ux Gu3ndecKue U 1
XMMHYECKHE CBOMCTBA. DKOJIOTHUECKHE
pOOJIEMBI, CBSI3aHHBIC C OKCHIOM
yriepoza (1V)
37 |VronbHas KUCIOTa U €€ CONH 1 http://www.alhimik.ru/
38 |lIpaxmuueckas paboma Ned: "lonyuenue 1 http://festival. 1september
venexucnoeo easa. Kauecmeennas U/ - ypo u
" MPe3CHTAIUU
\peakyus Ha KapOOHAM-UOH
39 |[[lepBoHauaIbHBIC MIOHATHUS 00 1 http://www.alhimik.ru/
OpPraHMYeCKUX  BEIIECTBAX  KaK O
AOKYME HEAETYOHROBAnuchio
MYHULUWNANBHOE BIOAXXETHOE OBLLEOBPA30OBATEJIbHOE 01.10.24 06:37 (MSK) CepTudukat 4A4862464B56C2F3790FFCOFBDBESD1A
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http://www.alhimik.ru/

40 |[KpemHWi1 ¥ €T0 COSTUHEHUS 1

41 |[paxmuueckas paboma Ne5: "Pewenue 1 http:/festival.1september
IKCNEPUMEHMANILHBIX  3A0a4 HO  meme Tu/ - ypox 1
«Baoicuetiuue HeMemabl u ux MpE3CHTALIH
coeounenus"

42 |Koumponvuas paboma Ne 3 no meme: 1
"Baocrenuue HeMemaJiivl u ux
coeounenus”

Paznen 3. Merajibl u ux coenHerus (20 yacoB)
Tema 3.1. Obwue ceoiicmea memannog (4 uaca)

43 |O6mias XapakTEPUCTUKA XMMHUUYECKUX 1 https://edu.skysmart.ru/ -
3JEMEHTOB-META/UIOB.  MeTaueckast MHTCpAaKTHBHAS TCTPaLb
CBSI3b u MeTaJlInyecKast SkySmart
KpUCTaJUTHUecKas pemérka. dusndeckue
CBOMCTBA METAJLJIOB.

44 | XuMHu4ecKue CBOMCTBa METaJIOB. 1
DJIEKTPOXUMHUYECKUI psifi HaNpPsSHKEHUI
METAJLJIOB.

45 |O6ume crnocoObl MOJTYYEHUS! METAIIOB. 1 http://www.alhimik.ru/
CnnaBel. Beruucienus 1no ypaBHEHUAM
XUMHYECKUX peakluid, eclu OJIUH H3
pPCareHTOB COACPIKUT IPUMECH

46 |IToHsTHE O KOPPO3HU METAIJIOB 1 http://festival.1september

.ru/ - ypoku u
IPC3CHTALINN
Tema 3.2. Baxcneiuwue memannwt u ux coeounenus (16 uacoes)
47 |lllenouHbiec METaJIIBI 1 https://edu.skysmart.ru/ -
HWHTCPAKTHUBHAA TCTPAAb
SkySmart

48 |Oxcuapl ¥ THAPOKCUIBI HATPUS U KalTUs 1

49 |[IlenouHo3eMeIbHBIE METAIUIBI: KATbIHI 1
W MarHuu

50 |Baxueiimme coequHEHNU KBNS 1 Hatuuk

AJIEKTPOIPOBOIHOC
TH,
MardHuTHas
MeIanka, mpudop
JUTA TTIOJTYYCHU A
ra3oB WK anrapar
Kumma

51 |O00O0IIeHNE U CHCTEMATH3alIis 3HAHU I 1

52 [XKeCTKOCTB BOABI M CIIOCOOBI €& 1 http://www.alhimik.ru/
yCTpaHCHHS

53 |IIpaxmuueckas paboma Ne6.: 1 http://festival.1september
«Kecmrxocmob 60061 U MemooObl eé U/ - ypox u
yempanenusLy fipeserTatn

54 | AmroMUHWH 1 https://edu.skysmart.ru/ -

HMHTCPAKTHBHAA TCTPAAb

il

DKVYME

T NOAMACAH SNEKTRPOHHON noAnNUCED

SkySmart

MYHULUMNAJIbHOE BHOAXETHOE OBLLEOBEPA30OBATEJ/IbHOE
YYPEXXAEHUE "BPOAKOBCKASl CPEAHSIS1 OBLLLIEOBPA30OBATEJIbHASA
LUKOJIA UMEHU FrEPOSI COBETCKOIO COHO3A BOPUCA UBAHOBUYA
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55 |AmboTepHBIe CBOWMCTBA OKCHIA U 1
TUAPOKCHIA
56 |JKeneso 1 Harunk nasnenns | https://edu.skysmart.ru/ -
WHTEpPaKTUBHAA TETPAIb
SkySmart
57 |Oxcunpl, ruapokcuabl u conu sxenesa (11) 1 JaT4uk naBieHus
u xenesa (1)
58 |O0600mIeHNE U CUCTEMATH3AIIMS 3HAHHUH 1
59 |lIpakxmuueckas paboma Ne7: «Peuienne 1 http://festival. 1september
9KCICPUMEHTAIBHBIX 3a/1a4 [10 TEME U/ - ypoku 1
«BakHenme MeTaibl 1 UX fipeseHTatiH
COCAMHEHHMS
60 [BerumcieHus Mo ypaBHEHUSIM 1 http://www.probaege.edu
XMMHUYECKMX PEaKIUi, €CIIM OIUH U3 -Tu Topran Enunerit
peareHToB JJaH B U30BITKE WM COACPIKUT Jrsamen
IIpuMecH. BeranciieHne MaccoBOM 1011
BBIX0J1a IPOYKTA PEAKITUN
61 |O000I1IIEeHnEe U cuCcTEMATU3aIHsl 3HAHUI 1
62 |Kommponvuas paboma Ne 4 no meme: 1
"Baoicnetiuiue memaiivl u ux
coeounenus'"
Paznen 4. Xumusi 4 OKpy:Kamomias cpeaa (3 yaca)
Tema 4.1.. Bewgecmea u mamepuansl 6 ycuznu yenogeka (3 uaca)
63 |[BemiecTsa u MaTepualbl B OBCEAHEBHOM 1 http://www.chemnet.ru -
JKU3HHU YeJIOBEKA Iopran
(byHIaMeHTaIbHOTO
XUMHUYECCKOI'O
obpazoBanus Poccun
64 |Xumudeckoe 3arpsA3HEHHE OKPYKarolien 1 http://www.chemnet.ru -
cpessl IMopran
(byHIaMeHTaIbHOTO
XUMHUYECKOI'O
06pa3OBaHI/I$I Poccun
65 |Ponb XUMHH B PEIICHHN SKOJIOTHUCCKUX 1 http://www.chemnet.ru -
podeM Topran
(GyHIaAMEHTAaITFHOTO
XUMHUYECKOT O
obpazoBanust Poccun
Pasnen S. O6001menue 3Hanmii 3a kypc xumun 9 kiacca (3 yaca)
66- |O600IIeHNE U cCUCTeMaTH3allisl 3HaHUH 2 http://www.probaege.edu
67 .ru [Topran Enunbrit
JK3aMCH
68 |Umoecosas konmpoavras paboma 1

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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Onucanue MaTepraIbHO-TEXHUYECKOI0 U Y4eOHO-MeTOAUYeCKOro odecredeHunst
Paboueiit nporpammbl
O0opyI0BaHHE U TPHOOPbI
1. Ta6auubl NOCTOSTHHBIE:
IIepnoauueckas cucrema xuMmudeckux anemenToB .M. Menneneesa
PacTBOpHMOCTB KUCIIOT, OCHOBaHUH, coJel B BOJE U cpea
DNEKTPOXUMHUYECKUN PsI/i HANPSDKEHUE METalioB
[pasuna no Thb npu pabore B XuMudeckoM KabuHeTe
Oxpacka MHIUKATOPOB B pa3IHMYHBIX Cpeaax
2. TaOuubl AeMOHCTPAILIUOHHBIE:
AJTOPUTMBI OTIPE/ICIICHUS TUTIa XUMIYECKOH CBSI3M B BEIIECTBE
AM(oTepHBIE COCTIMHEHUL
I'eneTtmueckas cB3b KJIACCOB HEOPTAHWIECKUX COSTUHEHHIN
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB aTOMOB X0 TIaBHBIX TOATPYIII
WNonnas cBs3s/MoHHBIE ypaBHEHHS peaKkIni
KauecTBeHHBIE peaky Ha KATHOHBI M AaHHOHBI
Kucnotst
Knaccugukaruss XUMHISCKUX PeaKIHii
OKHCIHUTENHHO — BOCCTAHOBHUTENHHBIE PEAKIUN
Oxpacka MHIUKATOPOB B PAa3JIMYHBIX Cpeaax
Oxkcu bl
OcHoBaHus
CBolicTBa OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COEAMHEHUI
Conu
CoOTHOIIICHHE MEX Ty Pa3IMIHBIMH THIIAMH XUMIYecKol cBsi3n/ KoBaneHTHas CBSI3b
CocraBienne GpopMysl OCHOBHBIX KITaCCOB HEOPTaHMIECKUX COCIMHCHHH
CocraBiieHne XUMHYECKUX YpaBHEHUH
CreneHp OKHUCICHUS
THUnbl XUMUYECKUX peakuui
XapakTteprcTuka djeMenTa 1o ero nojoxenuto B [ICXD JI.M.Menneneea
AMdoTepHbIe THAPOKCHIBI
CKOpOCTh XUMHYECKUX PEaKIUi
Crpoenue aroma u [lepronnuecknii 3aKoH
XUMHUYECKHUE CBSI3U
Xumudeckast u 2IEeKTpOXUMHYeckast Koppo3un/ CriocoObl 3alnuThl METAIIOB OT KOPPO3UH
3. JemoncTpanuonnbie MaTepuaiabl/ Kosutekuun:
M3BecTHsIKH
KaMmeHHEIH yTONb ¥ MPOAYKTHI €ro mepepadoTKu
MuHepaisl ¥ TOpHBIE TOPOIBI (B 3 — X 9acTAX):
OCHOBHBIE BHJIBI TIPOMBIIIICHHOTO CHIPBS: 9acTh 1. ChIpbe I YepHOH MeTauTypruw;, 9acthb 2. ChIphbe IS [IBETHOM
METaJUTYpTHHA
ITouBa u ee cocraB
Topd
Illkana TBEpaOCTH
AmoMuHUT
Meranibl
Merasnisl 4 criiaBbl
PasnmaTouHbIil MaTepHal K KOJIEKIMH « MUHEpabl ¥ TOPHBIC TOPOJIBD) T Kypca XHMHUU.
Creky10 ¥ u31enus U3 CTeKIa B 2-X YacTAX
UyryH u crans
4. MynbTUMeUHBIE TOCOOUSL:
BupTyansHas mwkona Kupuna u Medonus. Xumus. 8-9 kiacc.
5. XumMu4eckue peakTUBbI:
- MpOCTHIe BellecTBA (ATIOMUHUI METAIUTMYSCKHUH (TPAaHyIBI), alllOMAHUNA METaNTMYecKuil (TIOpOIIOK), OpoM
(amrrymel), JKeNe30 BOCCTAHOBJICHHOE (TIOPOIIOK), HOJ KPUCTAUTHIECKAN, KalTMi METAJUIMICCKAN, KaJTbIHA
METAJUIMIECKAN, TUTHH METAJUTHIEeCKUH, MarHNI METAIUTMYECKH (TIOPOIIOK), MeIb (TIPOBOJIOKA) ,  OJOBO
MeTaJUIMIeCcKoe, CBUHET] (TPaHyIIbl), cepa dJieMeHTapHast, pochop KpacHBIH, IHHK METAJUTMIECKUN (TPaHyIIbI), IHHK
(mopomIok);. — oKcuAbl (ATIOMUHHS OKCHI, Oapusi oKcHuI (TepoKchi), Bogopoaa mepekuch, xemesza (III) oxcwmna,
KaJIBIMSA OKCHI, MarHus OKcui, mapranma auokcun, mean (II) oxcun (rpas.); - ocHoBaHus (ammuak 25%-it
BOJIHBIIA, Oapust THAPOKCU,KATTUS THAPOKCH, KalIblUs THIPOKCHA, HATPUS THAPOKCH); - COMH (XIOPHIBL:

AJTIOMUHU A XJ'IOE[')(I/I)I aMMOHHA x.n%mn, Oapus XJIOpHuz, )kenesa (III) ximopua, Kanus Xi0pul, KaabLusa XJIOpUA,
JOKYMEHT MOZANUCAH SNEKTPOHHOM NMOZNMCh
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uTUsL xjopua, Maraus xinopua, mapranua (II) xmopun, menu (II) xmopuna, Hatpust xyopun (IOBapeHHast COJb),
ceunna (II) xmopua, nMHKa XJIOpPHA; TaJOreHHUIbI: Kalus HOMuIL,HATpUst GTOpUI; cyabdaThl: allOMUHUS Cyibdar,
amMMoHUS cynboar, OGapust cynboar, xenesa (II) cynsdar, xkamust ruppocynbdar, Kambuus cyiabdar, MarHus
cynbar, mapranma (II) cymsdar, memu (II) cymbdar, nHatpus cynaedar, Hukens (II) cymedar, nuHKa
cynbdat;cyabGUTE: HAaTPUSA CYNbQUT;HUTPATH: ATIOMHHHS HHUTpPAT, aMMOHHS HHUTpaT, Oapus HHUTpaT, Kajus
HUTpaT, KaJblWd HUTpaT, cepeOpa HHUTpaT, cBHHOA HUTpaT;pocharer: kamms ¢ocdar, kamus Qocdat
OJHO3aMeIIeHHBIN, Kamus ¢ochaTaBy3aMemleHHBIH, Kamblus (ocdar omHO3aMEUeHHBIH, HaTpusd ¢ocdart;
KapOOHATHI: Kanmusg KapOOHAT, Kaimus THIpOKapOOHAT, KajbIMsi KapOOHAT, KajblHs KapOoHAT (Men), MarHus
kapbonar, kapbonHarmean (II), murmmpoxcokapboHar (MamaxuT), HaTpus KapOoHAT, HaTpus TUAPOKapOOHAT
(nmmieBass coma); CWIMKAThI: HATPUHA KPEMHEKHCIBIA MeTa 9-BOAHBIN;COCIMHEHUS XpoMa: aMMOHHM
JBYXpPOMOBOKHUCJIBIM, Kaluil JBYXpPOMOBOKMCIBIM, KaJUHd XPOMOBOKMCIBIA;COEAMHEHNsI MapraHua: KaJluu
MapraHIlOBOKHUCIIbIH, Mpodee (3Kene30 CHHEPOMUCTOe, KajHs POAAaHWJ, KaJHH JKeNe30CHHEPOMUCTBIA, KHCIOTHBIN
XpOM TEMHOCHHUI, HAaTpus THOCYJIb(aT); - KHCJIOThI (MHHepaJbHbIE): a30THas KHUCIOTa, OpTodochopHas
KUCJIOTa, CEpHasl KHMCJIOTa COJIsSHAs KUCJIOTa; - WHAMKATOPBI: Oymara MHIMKATOpHas JIAKMycCOBasi HEHTpajbHasi,
Oymara nHIUKaTopHas yHuBepcaibHas pH 0-12, Oymara mHauKaTopHas (eHoI(TaNIenHOBasI, TAKMOW/I, METHUIIOBBIH
opamxeBbld, GpeHondranenH, GyKCHH OCHOBHOH; - MaTepHaibl (aKTUBUPOBAHHBIH yrojb, aIIOMUHUI (IIPOBOJIOKA),
BaTa, N3BECTh HATPOHHAS, KAJIBIMS KapOus, Kanblust kapooHat (Mpamop), napaduH, IpoOKH pe3nHOBBIE, GHIBTPHI
OymaxkHbIe, (PUKCaHAIBL: COJITHAsI KUCIIOTa, KapOOHAT KaJlvs, I1aBesieBast KUCIIOTa).

7.I1puGopsl M YCTAHOBKH /IS XMMHY€CKOI'0 9KCIepHUMeHTa (CTAal[MOHApHBIE IPUOOPHI: HarpeBaTeb JUIst KO0

8. /leMOHCTpPaLMOHHBbIE CHEHHATM3HPOBAHHBbIE NPHOOPBLANNAPATHI W NPUHAMIEKHOCTH JISl MOHTAKa
yceraHoBok (ammapat Kurmma, TepMoMeTpsl XHMHUIECKUe)

9. JIabopaTopHble MPUOOPHI AJ1A yHamuxcsi (Becbl yueOHbIE — HA0Op THPH HETIOMHBIH, CTUPTOBKA JabopaTopHas)

10. HaGopsl mocyabl M MPHHAIJIEKHOCTEH CHeNMAIbHOI0 Ha3Ha4YeHHus (Iepxarenb s MPOOUpPOK, (IIakoH-
KaleJIbHUIA, INTATHB IS TPOOUPOK, IITIATENb Y3KHIA)

11. Mocyna pnasi JEeMOHCTPALMOHHBIX M JA0OPATOPHBIX ONBITOBM MPAKTHYECKMX 3aHATHH: BOPOHKH
KOHYCO0Opa3Hble, KOJIObl KOHUYECKHE, KOJIObl KPYTJIOAOHHbIE, KOJIObI INIOCKOIOHHBIE, KOMIUIEKT MEPHOW MOCY/IbI
(UMITMHAPBI, MEH3YPKH), CKISIHKH JUIS XpaHEHHs] paCTBOPOB, PEAKTUBOB, IPOOUPKH, CTAaKaHbl XMMHUUYECKHE, YaIlKU
KPHCTaJUTU3aIOHHEIE;

12. IlpmHamIe:KHOCTH JJIsl ONBITOB: JIOKKH, IINATENH, 3aXHMM BHHTOBOH, JIOXKKa MJJISi COKUTAHMS BEIIECTB,
HUXpOMOBasi METIsl C JepXkarejeM, LIMIINBI THUreJbHbIEe, MaJOYKH CTEKJISHHbIE, TPYOKHM COEIWHHTEIbHBIE,
MIPUHAISKHOCTH W3 KepaMuku U (apdopa (cTynka, THrenp, Jama BblTapuUBaTelbHAsN), HA0Op MpoOokK (mpodka -
KareJIbHUIA, IIPOOKa TiTyXas, npoOKa co IITareneM), CBe4r napaduHoBbIC;

13. HaGop mnpuHAAJIEKHOCTEH MIs1 XO03AWCTBEHHOH IesTeJIbHOCTHH TEeXHHKH 0e30MACHOCTH B KaOuHeTe
XMMUH: JJOCKA ISl CYLIKH JTa0OpaTOPHOMN ITOCY/IbI, €PIIH IJISI MBIThSI ITOCY/IbI, HOXHHUIIBI, IEPUYATKH PE3NHOBBIC.

14. OdopynoBanue nentpa «Touka pocta»: [Iprdop IIs HITIOCTPAITUH 3aBUCUMOCTH CKOPOCTH XHMHIECKOH
peaknuu OT YcJoBHif,/laT4nK 37EKTPONPOBOTHOCTH, MarHUTHas MeIlajka, IPHOOp Uil MOMYYEHHsS Ia30B WIH
annapatr Kunmna,JlaTuyuk HUTpaT-uoHOB, [laTuumk naBieHus,Anmapar Uil HPOBEICHUS XUMUYECKHX pPEAKIMI
(AITIXP)daTunk 37EeKTPONPOBOAHOCTH, [103aTOp 00BEMA KUAKOCTH, OropeTka, JlaTauk TeMIepaTyps! INIATHHOBBIHA.

CnHcoK MeTOAUYEeCKHX U Y4eOHBIX M0CO0HI, HCI0Jb3YEMBIX B 00pa30BATEJIBLHOM NpoLecce
YueOHO-MeTOANYeCKOe 00ecnevyeHne y1eOHOro npouecca
1.06s13aTebHbIE YUeOHbIE MATEPUHAJIBI VIS YYEHUKA.
2.Yuebuuk Xumus. 8 kiacc.yist odueoopazoBateabubix opranmsamnuii / O. C. Tabpuenss, U.I'. Octpoymos, C. A.
CnaakxoB — M. : Ilpocsemenue, 2020.
2.MeToanyeckne MaTepHaIbI JIsl YUIUTeJs
1.KoHTponbHbIE U TPOBEPOYHBIE PAOOTHI IO XUMUHU
2.Pabouas Terpanb Kk yueOHuKy «Xumus. 9 kiacc » ['abpuensana kinacc. O.C.
3.Terpanp 11t 1abOpaTOpHBIX OMBITOB M HpakTniyeckux pabor. 9 xmace/ O. C. I'abpuensH, 1.B.AkceHoBa,
N.I".OctpoymoB
4.®enepanpHas pabodas mporpaMma 1o ydeOHoMy npeaMeTy «Xumus» (8-9) 6a30BbIi ypOBEHb
5.Coopuukm 3amau u ynpaxaernit: 9 kimace/ ['adpuensa O.C., Tpuryouax 11.B.
3.HOP ulluTepHeT pecypcesl:
http://www.fipi.ru TTopran ®UIN — OenepalibHblit HHCTUTYT MEAArOTUHYECKUX U3MEPECHHUN
http://www.probaege.edu.ru IMopran Eaunerit sx3amen
http://www.uroki.net — pa3paboTku ypoKOB, ClicHAPHH, KOHCIIEKTHI, TOYPOYHOE TUIAHUPOBAHHE;
http://festival.1september.ru/ - ypoku u npe3eHTannm;
http://infourok.org/ — pa3spaGoTKu ypoKOB, IpE3EHTALHH.
https://edu.skysmart.ru/- uaTepaxTHBHas TeTpaas SkySmart
http://www.alhimik.ru/ - Anxumuk
http://www.chemnet.ru - TTopran ¢pyHIaMEHTATBHOIO XHMUYECKOTr0 00pa3oBanus Poccuu
http://him-school.ru - Bupryansraas Xumuueckas [lkona
https://m.edsoo.ru/ - Bubnuorexa [TOK
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JIucT nomosiHeHHu 1 M3MEHEeH

Jlara Coaep:xanue PexBH3NTHI Toanucn
BHeCEHUsI JOKYMEHTAa Juua
H3MeHeHuil (naTa u Ne BHecCIIero
NpHKa3a) 3anuch

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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