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INOACHUTEJIbHASA 3AIINCKA

[TporpaMMa 1o XuMUM Ha ypOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMsI COCTABIEHA HA OCHOBE TPeOOBaHUH K
pe3yibTaTaM OCBOGHHS OCHOBHOM 00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOIO o00Iiero obOpa3oBaHHA,
npencraBieHHbIXx B PI'OC OO0, a takke Ha OCHOBE (enepajbHOM pabouell mporpaMMbl BOCHHUTAHUS U C
y4éToM KOHIENLUHU TMpernojaBaHus y4eOHOro ImpeameTa «XuUMHsS» B 00pa30BaTeNbHBIX OpPraHU3aIUAaX
Poccuiickoit @enepanuu.

[Iporpamma mo XumMuu Aa€T MpelcTaBlIeHHE O LeNsX, o0Liell cTpareruu oOydeHMs, BOCHUTAHUS U
pa3BUTHA OOYYalOIIMXCS CpeiCTBAaMH Y4eOHOTrO IpeaMeTa, YCTaHABIMBAET 00s3aTeIbHOE MPEIMETHOE
cozlep>KaHMe, MPEelyCMaTPUBAET PaCIpENeNICHUE €ro Mo KilaccaM M CTPYKTYpPUpPOBAaHME MO pa3AeiiaM U Temam
IporpaMmbl O XHMHH, ONpPEAENSIeT KOJIWYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTUKH COJEp)KaHus,
PEKOMEHIyEMYIO IOCIEI0BAaTENbHOCTh M3yUYEHUSI XUMHUHU C YYETOM MEKIIPEIMETHBIX U BHYTPHIPEAMETHBIX
CBsI3€H, JIOTMKH Y4eOHOTrO IpoIecca, BO3PACTHBIX OCOOCHHOCTEH O0O0y4arommxcsi, ONmpeesieT BO3MOXHOCTH
npeaMeTa Ui peanusaiuy TpeOOBaHUN K pe3ysbTaTaM OCBOSHHSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOIO OOIEro oOpa3oBaHHUs, a Takke TpeOOBaHUI K pe3ynbTaTaM OOydeHHMs] XMMHHM Ha YPOBHE
Lenel U3ydeHusl mpeaMera U OCHOBHBIX BHJOB yu€OHO-IIO3HABATENIbHOM JEATENBHOCTH OOy4arolerocs Io
OCBOEHMIO y4EeOHOr0 COIep KaHusl.

3HaHME XUMHUHU CIY)KUT OCHOBOM il (OPMHPOBAHUS MHUPOBO33PEHUsT O0OYydaroIlerocs, ero
NPEJCTaBICHUNH O MaTepuajJbHOM €AMHCTBE MHpA, BAXHYI pOJb HUrpaloT (QOpMHUpPYEMbIE XUMHEH
IIPECTABICHUS O B3aUMOINPEBPALICHUAX 3HEPrUu M 00 3BOIOLMHU BEIIECTB B HPUPOIE, O MYTAX DPEIICHUS
00aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM, MUILEBON U
9KOJIOrMYeCcKol 6€30MacHOCTH, PoOIEM 3PaBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET peau3alliid BO3MOKHOCTEH /1JI cCaMOpa3BUTHs U (OPMHUPOBAHHUSI KYJIbTYPhI JINYHOCTH, €€
o01m1ei u PyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHPOBAHME MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH 00ydaroIuxcsi, HABBIKOB MX
CaMOCTOSITENIbHOM yueOHOU J1eATeIbHOCTH, SKCIEPUMEHTAIbHBIX U HCCIEI0BATENbCKUX YMEHHH, HE0OX0IUMBIX
KaK B [TOBCEJHEBHOM JKU3HU, TaK U B PO ECCHOHAIBHON JeATENbHOCTH;

3HAKOMHUT CO crenu(uKoil HaydHOTO MBIIICHHS], 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO B3I HA €IMHCTBO
MIPUPOIBI U YeJIOBEKA, SIBIAETCS OTBETCTBEHHBIM 3TAalloM B ()OPMHUPOBAHUYU €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH
00yJaromuxcs;

Croco0CTBYeT (OPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUAM, K PUPOJIE,
K 4eJIOBEKY, BHOCHT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHue 00yHaroInXCs.

JlanHble HampaBieHUss B OOY4YeHHHM XHMHHM OOecleuMBaroTCcs crenupukoil comepkaHus y4deOHOro
IpeaMeTa, KOTOpbIM sBJII€TCA MNENarorMuyeckd aJanTHUPOBaHHBIM OTpaKeHHMEM O0a30BOM HaykM XUMHH Ha
OMPEAECTEHHOM 3TaIle €€ Pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOIO O0LIEro o0pa3oBaHMs OPUEHTHPOBAH Ha OCBOEHHE OOYUYaIOLUIMMUCS
CHUCTEMbl IEPBOHAYAIBHBIX IOHATUH XUMHUH, OCHOB HEOPraHWYECKOW XUMHHM U HEKOTOPBIX OTIEIbHBIX
3HAYMMBIX NOHATUNA OPraHUYECKON XUMHH.

CrpykTypa conepskaHusi IporpaMMbl 110 XMMHUH C(OPMHUPOBAHA HA OCHOBE CHCTEMHOIO Mojaxona K eé
n3ydyeHuto. CopepkaHue CKIIAIbIBACTCA U3 CUCTEMBI IOHATHI O XUMHUYECKOM 2JIEMEHTE U BEIIECTBE U CUCTEMBI
HNOHATMH O XuMH4YecKol peakuuu. OOe 3TH CHCTEMBl CTPYKTYPHO OPraHHM30BaHbl [0 IPUHIUILY
IIOCJIEIOBATENILHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX MIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOI'O Y4€HHS KaK OCHOBBI BCETO €CTECTBO3HAHHS,

— ITepuonunueckoro 3akona JI. 1. MeneneeBa kKak OCHOBHOI'O 3aKOHA XUMUMU;

— Y4YEHHUsI O CTPOEHHUH aTOMa U XUMUYECKOH CBSI3U;

— NPE/ACTaBIICHUH 00 MMEKTPOIUTUUECKOI 1M CCOLMALINY BEIIECTB B pACTBOPAX.

Teoperndeckue 3HAHMSI PACCMATPUBAIOTCS HA OCHOBE SMIIMPHYECKH IIOJYYEHHBIX U OCMBICIEHHBIX
(axTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OAHOTO YPOBHS K JAPYrOMY, BBINOJNHAS (PyHKIMH OOBSICHEHHS U
MIPOrHO3MPOBAHUS CBOMCTB, CTPOCHUS U BO3MOKHOCTEH MPAKTUUECKOr0 MPUMEHEHHS U MOJIyUYEeHUS N3y4aeMbIX
BEIIECTB.

OcBoeHne MporpaMMbl IO XHMHHM CHOCOOCTBYeT (OPMUPOBAHHUIO IIPEACTABICHUS O XHUMHUYECKOM
COCTaBISIONICH HAy4YHOH KapTHHBI MHUpa B JIOTUKE €€ CHCTEMHOM NpUpOABI, LEHHOCTHOTO OTHONICHUS K
Hay4HOMY 3HAaHHIO U METO/laM IO3HaHUs B Hayke. M3ydyeHune XMMUU IPOMCXOAMUT C IPUBJIEUEHUEM 3HAHUHN U3
paHee H3y4eHHBIX Y4eOHbIX INpenMeroB: «Okxpyxkaromuid MmMup», «buomorus. 5-7 kmaccel» U «Pusuka. 7
KJIace».



[Tpn M3ydyeHUM XMMUHU NPOUCXOAUT (OPMUPOBAHME 3HAHMM OCHOB XMMMUYECKOM HayKu Kak 00JacTH
COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa M KAaK OJHOIO M3 KOMIIOHEHTOB
MHUPOBOI KyJIbTYphl. 3a7a4ya yueOHOro NnpeaMeTa COCTOUT B ()OPMUPOBAHUHU CUCTEMbl XMMUYECKMX 3HAHUNH —
BOXHEUIIUX (aKTOB, TOHATHH, 3aKOHOB M TEOPETUYECKHX IOJOXKEHUH, JOCTYIHBIX O0000IICHUI
MHUPOBO33PEHUYECKOI0 XapaKTepa, A3blKa HAyKH, B MPUOOIIEHNN K HayYHbIM METO/IaM MO3HAHUS MPU U3YUCHUH
BEIIECTB U XUMHUECKHUX peakiuii, B (GOPMUPOBAHNUU U PA3BUTHH I103HABATEIBHBIX YMEHUN U UX NPUMEHEHUHU B
y4eOHO-TIO3HAaBATENbHON M y4eOHO-MCCIICOBATENbCKON JIESTEIbHOCTH, OCBOCHUHU IpaBMWJl 0E30MacHOro
o0pallleHus C BEIECTBAMU B MIOBCEAHEBHON KU3HU.

[Tpu n3yueHuN XUMHUHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs BaXXHOE 3HAUCHHE MPUOOPETH TaKue
eI, KaK:

— (opmupoBaHHE WHTEINIEKTyaJIbHO pPa3BUTOW  JIMYHOCTH, TOTOBOM K  CaMOOOpa3OBaHUIO,
COTPYIHUYECTBY, CAMOCTOATEIbHOMY IPUHSATHIO pEIMICHWH, CHOCOOHOH ananTHpoBaThcs K  OBICTPO
MEHSIOLMCS YCIIOBUSM KHU3HU;

— HampaBJIEHHOCTh OOY4EHMsI Ha CHCTEeMAaTH4YeCKOe MPUOOIEeHHE O0YyYaroIMXcs K CaMOCTOATEIbHON
MIO3HABATEJIbHON JEATENbHOCTH, HAyYHbIM METOJaM I103HaHUA, (POPMUPYIOIIMM MOTHUBALMI0 U Pa3BUTHE
CIIOCOOHOCTEH K XUMHUHU;

— obecrieueHue YCIOBUH, CIIOCOOCTBYIOIIUX IMPUOOPETEHHIO OOYyYalOIMMHKCS ONbITa pa3HO0Opa3HOM
NEeSTeIbHOCTH, MO3HAHMS M CAMOIIO3HAHUSA, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLMH), HMMEIOLIUX
YHUBEpCaJIbHOE 3HAYEHUE /IS PA3IMYHBIX BUIOB ACSITEIbHOCTH;

— ¢opmupoBaHue o61eil GyHKIMOHATIBHON U €CTECTBEHHO-HAyYHOI I'paMOTHOCTH, B TOM YHCJI€ YMEHUI
OOBSACHATH U OL[EHUBATD SIBJICHUSI OKPYXKAIOIIETr0 MUpa, UCIIOJIb3Ys 3HAHUS U OIBIT, I0Jy4YEHHBIE IIPU U3YUYEHUU
XUMUHU, IPUMEHATh UX IIPU PEIIEHUN IPOOJIEM B TOBCEIHEBHOM JKU3HU U TPYIOBOMN JESATEIBLHOCTH;

— ¢opMHpoBaHUE y 00y4arOIIUXCsSd T'YMaHUCTUYECKUX OTHOLIEHWH, TOHUMAHUS LEHHOCTH XMMHUYECKUX
3HaHUN 71 BBIPAaOOTKHM HKOJOIMUYECKH 11€7eCOo00pa3HOro MoBeAEHUs B OBITY U TPYIOBOW AESITEIbHOCTH B
LEJISIX COXPAHEHHs CBOETO 37I0POBbsI U OKPYKaroIlel NPUPOJHON Cpelbl;

— pa3BUTHE MOTHBAIMM K OOY4EHHIO, CHOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCHHMTAHUIO HA OCHOBE
YCBOEHHUS 00I1eYesIOBEYECKUX LIEHHOCTEH, FTOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMpO(dUIIi U HaIlpaBIEHHOCTH
JaJibHeNIIero o0yueHus.

OOmiee yncino YacoB, OTBEAEHHBIX JUUISI M3YyYEHHMS XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpazoBaHUS,
cocraBinseT 136 yacoB: B 8 kitacce — 68 yacos (2 yaca B HeZleNi0), B 9 kinacce — 68 yacos (2 yaca B HEJIEINIO).

Pabouas nporpaMma npegHazHaueHa IS YUALIMXCsl ¢ OTpaHUYEHHBIMU BO3MOXHOCTSIMH 37I0POBBS,
o0y4JaroImuMucs 110 aJalTHPOBaHHOM 00Pa30BaTENIbHOM ITporpaMMe B 00111e00pa3oBaTeIbHOM Kilacce,
COCTaBJICHA C YYE€TOM MHIUBUAYAJIbHBIX BO3MOXHOCTEH, YPOBHS pabOTOCHIOCOOHOCTH, COCTOSIHUS
3nopoBbsaydanuxcs ¢ OB3.

B cootBerctBum ¢ 3akmouenueM [IMIIK B mikone o0y4aroTest 1eTH ¢ 3a1ep>KKOM IMCUXUYECKOT0 pa3BUTHUS
(3I1P), umeromume HEJOCTATKH B IICMXOJIOTHYECKOM PAa3BUTUU (KOTOPBIE MOT'YT MOBJI€Ub IIPOSIBIICHUE
BTOPUYHBIX HAPYILIEHHUH: peun, IMOLMOHAIBHO-BOJIEBOH cephl U T. 11.), noarsepxxaeHHble [IMIIK n
IIPENATCTBYIONINE OJIyYEHHI0 00pa3oBaHus 0e3 co3aHus crieluanbHbIX yciaoBuU. [loaToMy nanHas pabouas
Iporpamma npeaycMaTpuBaeT HHANBUAYAIbHBIN MOJX0A K KaKIOMY YUE€HUKY, THOKOCTh IpU BbIOOpE
METOJIMKHU IPOBEIEHUS YpoKa, 00bEMa JOMAIIHUX 33aJaHHH, IpH BEIOOpE (hOpM KOHTPOJIS M OLIEHKU 3HaHUH
yJaluxcs.

ITpu BeIOOpE cHCTEMBI 00OyUEHHs Ui peain3aluu paboueil porpaMMbl yUUm bl8AAUCD:

-pexomennaunu [IMITK
-crienrdurka npernofaBaHus nmpeameTa sl 00ydaro UXCs C 3a1€PXKKOM ICUXUYECKOr0 pa3BUTHSL.

- 0COOCHHOCTH pa3BUTHS MO3HABATEIBHOM U YUeOHOH AesTenbHOCTH oOydatomuxcs ¢ 3I1P.

. 3aMeJJICHHBII TeMI JIN0O HepaBHOMEPHOE CTAHOBJICHHE MTO3HABATENbHOM 1€SITETbHOCTH;

. HU3KUH ypoBeHb pa3Butus BII® (MplieHue, peub, BHUMaHUE, TaMATh, BOCIPUATHE U AP.);

. MICUXUYECKask MCTOIaeMOCTh, HI3Kasi yMCTBEHHas: pab0TOCIOCOOHOCTS;

. HApYIIEHUS PEYH;

. crnabast chopMHUPOBAaHHOCTD MEIIKOW MOTOPHUKH;

. HeocTaToyHask c(hOPMUPOBAHHOCTh KOOPIWHALIMHY ABM)KEHUN U OPUEHTUPOBKHU B MPOCTPAHCTBE
Y BPEMEHU;

. HapYIICHUS B OpraHU3aIliH JICATEIbHOCTH H/WIN TTOBEICHUS;

. HU3KUAW YPOBEHb TPOU3BOJIILHOW CAMOPETYIISLIIH.

AnantupoBaHHas palouas mporpaMma BKJIIOYAaeT B ce0sl KOpPpPEKLMOHHO-pa3BHBAIOUIYI0 padOTy Ha YpOKe,
HaIpaBJICHHYIO Ha peai3aluio 0co0bIX 00pa3oBaTeNbHbIX MOTpedHocTel yuamuxcs ¢ 3I1P:



BocnurarensHbple BO3MOKHOCTH IIPOrPaMMbl OTPaK€HbI B IUIAHMPYEMBIX JIMYHOCTHBIX PE3YJIbTATaX U3Yy4CHUS
y4eOHOro npenMera.

Koppeknunonno-pa3puBamwiiasi paéore Ha ypoKe, HANPAaBJIeHHAS HA pPeaJTu3alUuIo 0COObIX
oOpa3oBare/bHbIX NOTPeOHOCTeH yyamuxcs ¢ 3I1P:

KoppekuronHo-pa3BuBaroiias paboTe Ha ypoke - 3T0 o0ydeHHe ¢ y4ETOM HHIWBHIYalbHBIX OCOOCHHOCTEH
yuanuxcs ¢ 3I1P, cienuduka ycBoeHUs: MU 3HAHUW, YMEHUH U HABBIKOB, KOTOpas MPEIoaraer:

. "MmomaroBoe» npenbIBICHHE MaTepraia, OT 4aCTHOTO K 001emMy;

. JIO3UPOBAHHAS MIOMOILb YYUTES,

. UCIIOJIb30BaHUE PAa3HOOOPA3HBIX METONOB, NPUEMOB U CPEACTB OOyUEHHs, CIOCOOCTBYIOIIMX KakK
o0I11eMy pa3BUTHIO 00Yy4aroIIerocs, Tak ¥ KOMIIEH Al HHAUBUyaJIbHBIX HEJJOCTATKOB pa3BUTHUS

. pa3paboTKy XOpOIIO CTPYKTYPHPOBAHHOIO MaTepualia, COIEpKaIlero ONophl ¢ AeTaau3anuer B Gopme
aJITOPUTMOB, 00PA310B BHINIOJHEHUS 3aJaHUN U1 KOHKPETU3allu1 AEUCTBUN IIPU CaMOCTOSITEIbHOW paboTe;

. TIIATENbHBI OTOOP M KOMOMHUPOBAaHHUE METOJOB M MPUEMOB OOYyYEHHUsS C II€IbI0 CMEHBI BHJIOB
IeITEIIbHOCTH JIETCH

. IIOCTOSTHHO CTUMYJIMPOBAaTh I103HABATEIbHYI0 aKTUBHOCTD, [100YKJaTh UHTEPEC K cede, OKpyKaloLEeMy

NpeIMETHOMY M COLIMAIbHOMY MHpPY (3a7aHusi MPOOJIEMHO-TIONCKOBOTO XapakTepa,CO3llaHue CUTyalluu
ycliexa, BUKTOPUHBI U KOHKYPCHI U T. 11.);

° HUCIIOJIB30BAaTh CIICIHUAJIBHBIC HpI/IéMBI U YOPaAXKHCHUA (B COOTBCTCTBHMU C PEKOMCHAAUUAMU II€aarora-
TNICHX0JIOra) IO )OPMUPOBAHUIO MTPOU3BOJIBHOCTH PETYJISLNN JEITSIbHOCTH U MOBEICHHSI, CTAOMIN3AIUHN €ro
YMOILIMOHAJILHOTO (OHA;

° CTUMYJIMPOBATh KOMMYHHUKATUBHYIO AKTUBHOCTb U 3aKPCIJIATh PEUCBbHIC HABBIKH,

. co3naBarh atMochepy HM00pOKENTaTeNIbHOCTH Ha YPOKE C IEJbI0 MPEAYINPEKICHUS HEraTHBHOIO
OTHOILIEHUS! 00YYAIOUIErocsi K CUTyallH IIKOJILHOro 00y4yeHus B LeIoM, pOopMUPOBaHUS Y4e€OHON MOTHUBALIUH.
HCIOJB30BaHUEC CIICHHUAJIBHBIX MCETOAOB, IMPUCMOB U CPEIACTB, CHOCO6CTBYIOIIII/IX KakK O6H16My Pa3BUTUIO
00yy4aroIerocsi, Tak ¥ KOMIEHCAIMM WHIUBUAYAJIbHBIX HEAOCTATKOB Pa3BUTHSA ( YIpaKHEHHUS IS pa3BUTHS
pPE€un, KOHICHTpAallMM BHUMAHUSA, CHATUA SMOIMOHAJIIBHOTO HAITPSAKCHUA, q)OpMHpOBaHI/IH caMoperyjiinun 1
ap.);

. COXpaHEHHE U yKpeIJeHHe TCUXO(U3MUEeCKOro 3A0pOBbs ydammxcs (370poBbecOeperaromne
TeXHOJ'IOI‘I/II/I): JAbIXaTCJIbHAA TUMHACTHKaA, (1)I/I3MI/IHYTKI/I, YIIpAXXHCHUS OJI 171a3 U T. I1.

HpGI[H OYTUTCIbHBIMU BUAaMU ACATCIBbHOCTU ABJIAKOTCA CICAYIOIIUC:

YCTHBIA OTBET,
MMACHEMCHHBIN OTBET,
nepeckas,
3aroyiHeHue TaOIuIbl,
o00p MPUMEPOB,
paboTa 1o anropuTMmy,
COCTaBJICHUE I1JIaHA.

[Tpeamonaraercss OCyIIECTBIEHUE MPOMEXYTOUHOTO KOHTPOJISL B Pa3HBIX (POpMax:

YCTHBIN OTBET,
MMHMCHbMCHHBIN OTBET,
TECTUPOBAHUE,
camocTrosTenpHas padora



COJEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBIE XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XuMHM B JKM3HM 4Ye€IOBEKa. XUMHUS B CUCTEME HayK. Tena W BellecTBa.
®du3nuecKkre CBOWCTBA BELIECTB. ATperarHoe cocTosiHue BellecTB. [loHsTre 0 MeTonax mo3HaHusi B XUMHHU.
UYucTele BemecTtBa u cMec. CriocoObl pas3aesieHus CMECei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE 3JeMEHTbl. CHUMBOJIBI XMMHYECKHX dJIeMEHTOB. IIpocTeie u
CIIOKHBIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckasi ¢popmyrna. BaleHTHOCTh aTOMOB XMMHUYECKHX JIIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa
BemecTB. OTHOcHuTenbHasgs aromMHas Macca. OTHOcUTENbHas MOJEKyJdspHas Macca. MaccoBas A0JiA
XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH.

KommuectBo BemectBa. Monbs. MoisipHass macca. B3auMOCBSI3b  KOJIMYECTBA, MacChl M 4YHCIA
CTPYKTYPHBIX €IUHUII BemecTBa. Pacuérel mo GpopMmynamM XUMHUUYECKIUX COSTUHEHUH.

duznyeckre 1 XUMUYECKUE SBJICHHS. XUMUYECKasl peakuus U €€ MpU3HaKu. 3aKOH COXpaHEHUs MacChl
BelecTB. XUMHYecKHe ypaBHeHHs. Kiaccmpukamus XUMHUYECKHX pEaknuid (COeAMHEHUs, Pa3JIoKEHUs,
3aMelIeHus, OOMeHa).

Xumuueckuii ykcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYIOU, MpaBuiIaMu paboThl B JlabopaTopuu M mpuéMamMu OOpaIlleHus C
mabopaTopHBIM 000pYyIOBaHUEM, M3yYEHHE M ONMHCaHHe (U3MUECKHX CBOMCTB 00pa3lloB HEOPraHUYECKUX
BEIIEeCTB, HAOMONeHne (pu3nuecKux (TJIaBJICHUE BOCKA, TasTHUE JIbJa, PACTHPAHUE caXxapa B CTYNKE, KUTICHUE
Y KOHJIEHCAIMS BOMbI) U XUMUYECKHUX (TOPEHHUE CBEYH, MPOKAJMBAHUE MEIHOWU MPOBOJIOKH, B3aUMOICH CTBUE
Mena ¢ KHUCIOTOW) SIBICHHWI, HaONIOfeHHWE U ONKMCAaHWE NPHU3HAKOB MPOTEKAHUS XHUMHUYECKHX pEeaKIuil
(paznoxxeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, pa3jioKeHUEe TUAPOKCHIAa MEIU
(I1) mpu HarpeBanuu, B3auMoelcTBHE Kenne3a ¢ pactBopom cosd meau (1), uzyuenne cnocoboB pasmeacHus
CMECeii: ¢ TOMOIIBI0 MarHuTa, (GUILTPOBAHUE, BBHIAPUBAHHE, MUCTHILIAIMUS, XpoMarorpadus, TPOBEACHHE
OYMCTKY TTOBAPEHHOM COJIM, HAOJIIOICHUE U OMUCAHUE PE3YJIbTATOB MPOBEIECHUS OIBITA, HILTIOCTPUPYIOIIETO
3aKOH COXPaHEHHsI MacChl, CO3MAHUE MOJIEIICH MOJIEKYI (IIapOCTEPKHEBBIX ).

Ba:xueiiue npeacTaBuTe M HEOPraHMYeCKMX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3znyxa. Kucinopon — sneMeHT U mpoctoe BeniectBo. Haxoxaenue
KHCIIOpoa B TpUpojae, Gpu3ndeckue M XUMUYeckue cBoicTBa (peakiuu roperus). Oxcuasl. [IpuMmenenne
kuciopona. CrocoObl MONydeHHs KUCIOPo/Ia B JIA0OPaTOPUH U MPOMBIIIIEHHOCTH. KpyroBOopoT Kuciaoposa B
npupone. O30H — ajuToTponHass MOAU(PHU KA KUCIOpoa.

TerutoBoit dPPeKT XUMHUIECKON peaKIuu, TEPMOXUMHUUECKUE YPAaBHEHHsI, DK30- U JHIOTCPMHUYECCKHE
peakiuu. TommmBO: yroib U MeTaH. 3arps3HEHUE BO3IyXa, YCUIIEHHE MapHUKOBOTO d(pQeKTa, pa3pyliecHHe
030HOBOTI'O CJIOA.

Bomopon — nsnemeHT u mpocToe BemecTBo. Haxoxaenue Bomopona B mpupoae, (Qusnueckue u
XUMHUYECKHUE CBOMCTBA, TPUMEHEHHUE, CII0CO0bI mofydeHus. Kuciors: u conu.

Monspablii 00bEM Ta30B. Pacd€rpl 0 XUMUUECKUM yPAaBHEHUSIM.

duznueckue cBoiicTBa Bonbl. Bona kak pactBoputens. PactBopbsl. HachllieHHBIE M HEHACHILIEHHBIE
pactBOpbl. PacTtBopuMOCTh BemiecTB B Bojxe. MaccoBasi JoJisl BEHIECTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA
Bozibl. OcHoBaHus. Ponb pacTBOpOB B NpupoAe W B KU3HU 4yenoBeka. KpyroBopoT BoIbl B MpPHUPOJE.
3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OUUCTKA MPUPOJHBIX BOII.

Krnaccuduxamnus neoprannueckux coenunennii. Oxcuapl. Kinaccuuraims OKkCHI0B: COIe00pa3yronme
(ocHOBHBIE, KHCIOTHBIE, am(poTepHbIe) U HecodeoOpasyroume. HoMmeHnknarypa okcuaoB. Ddusndeckue u
XUMHUYECKHUE CBOMCTBA OKCUOB. [lonyueHne oKCuoB.

OcnoBanus. Kiaccudukanuss oCHOBaHUWIA: MENOYM M HEPACTBOPUMBIE OCHOBaHWs. HomeHkmarypa
ocHOoBaHUH. PU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loyueHre ocHOBaHUH.

Kucnorer. Knaccudukamus kucinor. Homenknarypa kucior. ®Ousnueckrne U XUMHUYECKHE CBOWMCTBA
kucnot. Pan aktuBHoctn metaiioB H. H. bekerosa. [Tomyuenue kucnor.

Comu. Homenkinatypa comneit. @usnyeckue 1 XuMuueckue cBoiicta comneil. [lonydyenue coseid.

['eneTnueckas CBsI3b MEXAY KJIacCaMU HEOPTaHMYECKUX COCTUHEHUH.

Xumuueckuil Ixcnepumenm

KaueCTBEHHOE ONpe/leliecHue COAEp)KaHMs KHUCJIOpoAa B  BO3AyXe, IONy4yeHHUE, coOupaHue,
pacno3HaBaHUE UM U3yYEHHE CBOMCTB KHCIOPO/AA, HAOMIONEHHUE B3aMMOJEHCTBUS BEIIECTB C KHCIOPOAOM U
YCIIOBUSI BO3HHKHOBEHHUS W TIPEKpAIIeHHs TOpeHHs (Mokapa), O3HAKOMJIEHHE C 00pa3laMud OKCHIOB H
ONKMCAaHUE UX CBOMCTB, MOITYy4YEeHHE, COOMpaHHUE, pacrmo3HABAHHE UM M3yYE€HHE CBOMCTB BOmopoaa (ropeHue),
B3auMojieiictBue Bomopoga ¢ okcugom wMeau  (ll)  (BO3BMOXXHO HCHONB30BaHUE BHJIEOMATEPUAIIOB),



HaOmoIeHre 00Pa3IoB BEIIECTB KOJMUECTBOM 1 MOJb, HCCTIeJOBaHUE 0COOEHHOCTEN PaCTBOPEHUS BEILIECTB C
Pa3JIMYHOM PAacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM J10J€H PaCTBOPEHHOIO
BEIIECTBa, B3aUMOJCHCTBHE BOABI C MeTalaMH (HaTpueM U KajibliieM) (BO3MOXXHO HCHOJb30BaHUE
BHJIEOMATEPHAIIOB), HCCIENOBAaHUE O0PA3I0B HEOPraHMYECKUX BEHIECTB PA3IMYHBIX KJIACCOB, HAONIONCHUE
M3MEHEHHs] OKPAaCKH MHJMKAaTOPOB B pacTBOpaxX KHUCJIOT U ILEJI04Yel, U3y4eHHE B3aUMOACHCTBUS OKCHUIA MEIU
(1) ¢ pacTBOpOM CEpHOH KHCIOThI, KHCIOT C METaUlaMH, PEaKUHi HEWTpalIu3aluu, IOJTydYeHHe
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOI0 MeETajla JPYyrMM W3 pacTBOpa COJM, pELICHHE
SKCIIEpUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHel1e Kiacchl HEOpraHM4eCKUX COSTUHEHUI.

Iepuoagnueckuii 3akon U Ilepuoauyeckas cucrtema xumnieckux wiemMeHToB [I. . Menneneena.
Crpoenne aromoB. Xumnieckas cBsizb. OKMCIHTEJBbHO-BOCCTAHOBUTE/IbHbIC PEaKIIUH

[TepBble MONBITKY KJIacCH(UKALIUN XUMUUECKUX AJIeMEHTOB. [IoHATHE O rpyIax CXOJHBIX 3JIEMEHTOB
(1IenmoyHBIe W IIETOYHO3EMENbHbIE METaJUIbl, TaJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT
amM(OTepHBIE OKCHJIBI U THIPOKCHIBL.

Ilepuonnueckuii 3axoH. llepuommnueckas cucrema xumuueckux syemeHtoB J[. M. Menneneesa.
KopoTkonepronnas u niuuHHONEepuonHas ¢popmsl [lepronudeckoid cucreMbl XUMUYecKux snemeHToB JI. U.
Menpneneea. [lepuonsl u rpynnsl. @U3NYECKUN CMBICH MOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOJA U TPYIIIILI
JIIEMEHTA.

Crpoenue aromoB. CocrtaB aToMHbIX sjep. M3oronbl. DnekTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX 000104€eK
aToMoB nepBbIX 20 xuMmuueckux 3nemeHToB [lepuonnueckon cucremsl [. Y. MenneneeBa. XapakTepucTuka
XUMHYECKOI0 3JIEMEHTA 110 €ro noyiokenuto B Ilepuonnueckon cucreme /1. 1. Menneineesa.

3aKOHOMEPHOCTU H3MEHEHHs paJuyca arOMOB XUMHYECKMX DJIEMEHTOB, METAUNIMYECKUX U
HEMETaJJIMYECKUX CBOMCTB 110 TpynaM U MepUuoAaM.

3nauenue [lepuognueckoro 3akoHa u [lepuonnueckoil cuCTeMbl XUMUYECKUX 3JIEMEHTOB ISl Pa3BUTHUS
Hayku ¥ npaktuku. [[. . MenneneeB — y4€HbIN U TpaXk1aHUH.

Xumuueckasi cBsi3b. KoBanmeHTHast (TOJisipHAs W HEMOJSAPHAs) CBS3b. OJEKTPOOTPULIATEIHHOCTD
XUMHUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenp oxucieHus. OKUCIMTENbHO-BOCCTAHOBUTENIbHbIE peakuuu. llpoueccsl OKUCIEHUS U
BOCCTaHOBJIEHUA. OKUCINTEIN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

u3yyeHue oO0pasloB BEIIECTB METAVIOB M HEMETAaJJIOB, B3aMMOACHCTBUE T'HAPOKCHIA ILHMHKAa C
pacTBOpaMHM KHCJIOT U WIeJO4Yel, MPOBEIEHUE OIBITOB, WUIIOCTPUPYIOMUX TMPUMEPHI OKHCIUTEIBHO -
BOCCTAaHOBUTENBHBIX pEAKLIUN (TOpEHNE, pEAKIIMM PA3JI0KEHNUS, COETUHEHNS ).

Mesicnpeomemmnvie ceasu

Peanuzanusi MeXOpeaIMETHBIX CBsI3€M MpH W3YYeHMM XUMHUHU B 8 KIJACCe OCYIIECTBISIETCS Yepes
UCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX ITOHATUH, TaK U MOHATUM, SBISIOIMXCA CUCTEMHBIMU JIJIS
OTAENBHBIX MMPEAMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OO0mue ecTecTBEHHO-HAY4YHbIE MOHSTHS: HAy4HbIM (akT, TMIOTe3a, TEOpHus, 3aKOH, aHalM3, CHUHTE3,
KJacCu(UKalMsl, NEePUOJUYHOCTb, HAONIOACHHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE, H3MEpEHUE, MOJENb,
SIBJICHUE.

®duznka: marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJMJ, H30TOIbI, PaJUOaKTUBHOCTD,
MOJIEKyJa, JJIEKTPUYECKUH 3apsj, BEIIECTBO, Teyo, OO0bEM, arperarHoe COCTOSIHME BellecTBa, Ias,
¢buznyeckre BeIMYMHBI, €TUHUIBI U3MEPEHHs, KOCMOC, MJIaHEeThl, 3B&3/b1, CoNHIIe.

buonorus: porocunres, npixanue, ouocdepa.

[eorpadmus: atmocdepa, ruapocdepa, MUHEPaAIBI, TOPHBIE TTOPOJIBI, TOJIE3HBIE NCKOMAEMBbIE, TOILIMBO,
BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMH4YeCKasi peaKknus

[Tepuonuueckuit 3axoH. Ilepuommyeckast cucrtema xumuueckux osiemeHToB JI. M. Menaeneena.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJis, KaJablUsgd U UX COCAVNHEHUN B COOTBETCTBHMM C IIOJIOKEHHEM JJIEMEHTOB B [lepuonnyeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHne BelecTBa: BHUJbI XUMHUYECKOM CBS3U. THUNBI KPUCTAUIMUECKHUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BELIECTBA OT TUIA KPUCTANINYECKON PEIIETKN U BUJIa XUMUYECKOU CBSI3H.

Krnaccupukanus v HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. XHMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIMXCS K pa3IMYHbIM KJIACCAM HEOPraHWYECKUX COEIMHEHUM, T€HETHUECKasl CBS3b HEOPraHWYECKHU X
BEIIECTB.



Knaccudukanuss XuMUYECKUX pPEeaKIMii 0 pa3IMYHbIM IpU3HAKaM (110 YHCIY U COCTaBY Y4aCTBYIOIIUX
B PEaKLUU BEIECTB, M0 TEIJIOBOMY 3PQPEKTY, 10 U3MEHEHUIO CTENEHEH OKMCICHUSI XMMUYECKUX 3JIEMEHTOB,
o OOpaTUMOCTH, MO YYaCTUIO KaTalu3aTopa). DK30- U JHIOTEPMUYECKHE PEAKIHH, TePMOXUMUYECKUE
YpaBHEHUS.

[Tonarue o cxkopoctu xumudeckor peakiuu. [lonsaTre o6 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusix. [loHATHE O TOMOreHHBIX M TeTeporeHHbix peakuusax. Ilonarue o xkartanuze. Ilonste o
XUMHUYECKOM paBHOBecUU. @DakTopbl, BIUSAIONIME HAa CKOPOCTh XHUMHYECKOW peakUMH U IOJIOKEHUE
XMUMHUYECKOTO PAaBHOBECHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIIBLHBIE peaxiuu, AJIEKTPOHHBIN OanaHc OKHCIIUTENIBHO -
BOCCTaHOBUTENBbHOM peakuuu. CoCTaBjleHME YpPaBHEHHH OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX pPEAKLMHA C
UCIOIb30BaHUEM METO/Ia MEKTPOHHOI0 OataHca.

Teopusi 2MEKTPOJUTHUECKOM IHMCCOLMALMU. OJIEKTPOJUTHI U HEINEKTPOJUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLUALUU BEIIECTB C PA3JIMYHBIMU BHJAMU XUMHUYECKOM CBsi3u. CTENEHb AMCCOLUAIUU.
CunbHble U crabble 27eKTPOIUTHI.

Peakiiuu noHHOro oo6MeHa. YcioBus MPOTEKAHUsS PEaKLUi HOHHOTO OOMEHa, OJHBIE U COKpalllEHHBIE
UOHHbIE ypaBHeHUs peakuuid. CBolicTBa KHCJIOT, OCHOBAaHMM M coOJIed B CBET€ IIpeICTaBICHUN 00
AEKTPOIIMTUUECKOH Auccounanuu. KauecTBeHHble peakuny Ha HOHBL. [ToHsATHE O THapOIM3e coel.

Xumuueckuit IKCnepumeHm:

O3HAKOMJIEHHE C MOJEISIMHM KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BEIIECTB — METAJIOB U
HemeTayioB (rpadura M anmasza), CIOKHBIX BEUIECTB (XJOpHUIa HATpuUs), HCCIENOBAaHHWE 3aBHUCUMOCTHU
CKOPOCTH XMMHYECKOH peakiiy OT BO3AEHCTBUS pa3IMUHbIX (PAKTOPOB, UCCIEIOBAHNUE IEKTPONPOBOAHO CTU
pacTBOPOB BEIIECTB, MPOLIECCA AUCCOLMALMM KUCIOT, IIeJ04eld U cojied (BO3MOXKHO MCIOJIb30BAaHUE BUAEO
MaTepHaJIOB), TPOBEACHHUE OMBITOB, UJUTIOCTPHUPYIOUIMX MPU3HAKH MPOTEKaHUS PEeaKIuii MOHHOrO oOMeHa
(oOpa3zoBaHue oOcajaka, BbIIEIEHHE Tra3a, O0pa30BaHME BOABI), OINBITOB, WLIIOCTPUPYIOLMX MPUMEPHI
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHBIX peakluil (TopeHne, peakuy pasiokKeHus, COSMHEHMs ), paclio3HaBaHUE
HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 Kaue€CTBEHHBIX PEaKLMUM Ha HMOHBI, PELIEHUE SKCIEPUMEHTAIbHBIX
3ajad.

HemeTasibl U UX coeAUHEHUS

OO6mas xapaktepuctuka ranoreHoB. OCOOCHHOCTH CTPOEHHS AarOMOB, XapaKTepHbIE CTENEHU
okucienus. CTpoeHue u (Gpu3mvdeckre CBOMCTBA MPOCTHIX BEIIECTB — TajOT€HOB. XMMUYECKUE CBOMCTBA Ha
npuMepe Xjopa (B3aUMOIEHCTBUE C MeTaJUlaMM, HeMeTajulaMu, Iienodamu). Xioposonpopon. CosnsiHas
KHCJI0Ta, XMMUYECKHE CBOICTBA, MONy4YeHNE, MpUMeHeHue. JlelficTBUe XJlopa U XJIOPOBOAOPOa HA OPraHU3M
yenoBeka. BaxkHel e XJI0pUIbl U UX HAX0XKACHHUE B IPUPOIE.

Obmas xapaktepuctrka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS aTOMOB, XapaKTepHbIE
crerieHn okucineHus. CTpoeHne M (pu3MyecKkue CBOHCTBA MPOCTBIX BEHIECTB — KUCJIOPOAA U CEpHL
AnnoTpornHble MonudUKaIMKM KUCIOpoJa M cepbl. XUMUYECKHue cBoWcTBa cepbl. CepoBOAOPON, CTPOEHUE,
¢busnyeckue M xumuueckue cBoiicTBa. OKCHUIBI cepbl KaK MpeNCcTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas
KHCIIOTa, (U3MYeckne W XUMHYECKHe CBoicTBa (OOmME Kak WpPeACTaBUTEN Kiacca KHUCIOT U
cneuuuueckre). XUMUYECKUE PEeaKIlNH, JIeXKallie B OCHOBE MPOMBIIUIEHHOTO CII0CO0a MOMy4yeHUsl CepHOU
kucioTel. [Ipumenenne cepHoil kucnoTel. CoaM CEepHOM KUCIIOTHI, KaUYeCTBEHHAs peaklus Ha Cylb(daT-uoH.
Haxoxnenue cepbl U €€ coeluHEHUN B npupolae. XHUMHUYECKOE 3arps3HEHHE OKpY’Kalollell cpenbl
COCAMHEHMSIMH cepbl (KHUCIOTHBIE MJOXKIW, 3arpsi3sHEHHE BO3AyXa M BOHOEMOB), CIOCOOBI  €ro
MIpeIOTBPAILEHHUS.

OO6mast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTHM CTPOEHHSI aTOMOB, XapaKTEpHBIE
CTEINeHU OKUCJIEeHHs. A30T, pacpoCTpaHEeHue B pupone, Gpusnueckne 1 XuMUIecKue cBoiictBa. Kpyrosopor
azora B mpupoae. AMMHUaK, ero (pu3MUeckrue M XUMHUYECKHE CBOMCTBA, MoiydeHue W npumenenue. Conu
aMMOHUS, UX (QU3MYECKHME U XUMHUYECKHME CBOMCTBA, IpuMeHeHue. KauecTBeHHas peakius Ha HOHBI
aMMOHHUs. A30THas KHUCJIOTa, e€ TMody4YeHue, (QHU3UYECKUEe M XHMHYECKHe CBOiicTBa (o0mme Kak
MPEeICTaBUTENS KJlacca KUCIOT U crienuduyueckue). Mcnonp3oBaHre HUTPATOB M COJICH aMMOHUS B KaueCTBE
MUHEpaJbHBIX yaoOpeHuil. XHWMHYECKOoe 3arps3HEHHE OKpYXalolled Cpeabl COeIUHEHUSMHU a30Ta
(KMCIIOTHBIE JTOXHW, 3arpsi3HEHHE BO31yXa, MO4YBBI M Bomo&éMOB). Docdop, amioTponHble MOAU(DUKAIIUIH
docdopa, dpuznyeckue u xumudeckue coiictBa. Oxeun pocdopa (V) u dhochopHuas kucnora, pusndeckue u
XMUMHUYECKHE CBOICTBa, monyyeHue. McnonszoBanue pochaToB B kKauecTBE MUHEPAJIBLHBIX YIOOpEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynmsl. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTEpHbIE
CTENEHH OKHCICHHUA. YIIepOoHd, aJUIOTPOMHbIE MOAU(HUKALIMU, PAaCIPOCTpAaHEHHE B MpHpoAe, PU3NYECKUe U
XUMHYEecKHe cBoiicTBa. Axcopouus. KpyroBopot yrnepona B npupone. OKcuabl yriepoaa, ux Gpusnueckue u
XMUMHUYECKHE CBOMCTBA, JEHCTBHE HA MXUBbIE OPraHU3MBbI, IMOJYYEHHE M NPUMEHEHHE. DKOJIOTMUYECKUE
1pobJemMsl, cBA3aHHbIE ¢ okcuaoM yriaepona (1V), runoresa ri106aibHOro0 NOTEIVIEHNs KIMMaTa, TapHUKOBBIN



s deKT. YronbpHast Kucinota u e€ coiu, ux (GU3NYecKue U XMMHUECKHE CBOICTBA, MOTy4YeHUE U TPUMEHEHUE.
KauectBennas peakuuss Ha KapOoHaT-uoHBI. Mcmonp3oBaHue KapOOHATOB B  OBITY, MEIUIIMHE,
MIPOMBIIIEHHOCTH U CEJIbCKOM XO35IICTBE.

[TepBoHauanbHBIE MOHATHSA 00 OpraHMYECKUX BEIIECTBaX KaK O COCAMHEHMSX yriepona (MeTaH, HTaH,
STHJICH, alleTHJICH, STAHOJ, TJIMIEPUH, YKCycHasi kuciota). [IpupoaHbie HCTOYHUKHA YITIEBOIOPOAOB (YroJib,
MPUPOAHBIA Ta3, HePTh), MPOAYKTHl HUX TepepaboTKu (OCH3WH), UX POJb B OBITY M HPOMBIIIJICHHOCTH.
[TonsiTe 0 OMONOrMYECKH Ba)KHBIX BEHIECTBAaX: )KHpax, OeNKax, yrieBoJax — U X POJH B KU3HU YEIIOBEKA.
MarepuanbHoe eAMHCTBO OPTAaHMYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuwnii, ero ¢usnyeckne ¥ XHUMHYECKHE CBOICTBa, TOnydeHHe W mnpuMeHeHne. CoennHeHUs
KpemHUs B npupozae. O6mue npencrasienus oo okcuae kpemuus (1V) u kpemaneBoit kuciore. CHUIMKATHL,
WX UCTOJIb30BaHMUE B OBITY, B TPOMBIIIUICHHOCTH. Ba)kHele CTponTeIbHbIE MaTepralibl: KepaMHuKa, CTEKIIO,
1eMeHT, OeroH, jxene3o0eroH. I[Ipobrembl 0e30MacHOrO HCIONB30BAHHS CTPOHTEIBHBIX MAaTEpUalioB B
MMOBCETHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3ydeHHe O0O0pa3l0B HEOPraHMYECKUX BEUIECTB, CBOMCTB COJSHOM  KHUCIOTHI, TPOBEACHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOIOJCHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTPAYKAIOIIIE
¢usznyeckne W XUMHYECKHE CBOWCTBA TaJOr€HOB W WX COEIUHEHHH (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHAJIOB), 03HAKOMJIEHHE C 00pa3liaMy XJIO0PHA0B (FraJIOTEHUI0B), O3HAKOMIIEHHE ¢ 00pa3liaMu Cepbl
1 €€ COEQUHEHUAMHU (BO3MOXKHO MCIIOJIb30BAHME BHJIEOMATEpUAIOB), HAOIIOAEHUE Ipolecca O0yIIMBaHUs
caxapa IIOI JEHCTBUEM KOHLIEHTPUPOBAHHON CEpPHOW KHUCIOTHI, HU3Yy4€HUE XHMHUYECKHX CBOMCTB
pa3baBiieHHOW CEpHOW KHCIOThI, IPOBEAEHHE KAUeCTBEHHOM peakuMM Ha Cynb(aT-uoH U HaOlIofeHHe
Ipu3HaKa €€ MpOoTeKaHHs, O3HAKOMJIEHHE C (PM3UYECKUMHU CBOWMCTBAMHU a30Ta, Gocdopa U UX COEIUHEHUN
(BO3MOXKHO MCIONIb30BAaHUE BUEOMATEpUAJIOB), 00pa3amMu a30THBIX U (pochopHbIX ynoOpeHuil, noiydeHue,
cobupaHue, pacrno3HaBaHUE W M3yYEHUE CBOMCTB aMMHAaKa, MPOBEACHUE KAYECTBEHHBIX PEaKIHWid Ha HOH
aMMOHHMSI M (GochaT-uOH W M3ydEeHHUE TMPU3HAKOB MX MPOTEKAHMS, B3aMMOACHCTBHUE KOHIICHTPUPOBAHHOM
AQ30THOM KHUCJIOTBI C MeIbl0 (BO3MOXKHO HCIIOJIb30BAaHUE BHACOMATEPUANIOB), H3yUYEHHE Mojesei
KPUCTAJUTMYECKUX PEmETOK anmasa, rpadura, (QyuiepeHa, O3HAKOMJICHHE C IPOIECCOM  aAcopOIuu
pPacTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIIEM U YCTPOWCTBOM MPOTHBOrasza, IOJy4deHUe, coOupaHue,
pacno3HaBaHUE U M3y4YEeHHE CBOMCTB YIJIEKUCIIOrO Ta3a, MPOBEACHNE KaueCTBEHHBIX peakuil Ha KapOoHAT U
CIJIMKAT-WOHBl W W3Y4YEHHWE TIPU3HAKOB WX MPOTEKAHUS, O3HAKOMJICHHE C TMPOAYKIMEH CHUIIMKATHOM
MPOMBITNINICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 1o Teme «BaxHeilmme HeMeTaulbl U HUX
COEJTUH CHUSD.

MeTaqabl ¥ X COeTHHEHUSI

OO0miast XapaKTepUCTUKAa XUMHUYECKHX DJIEMEHTOB — METaJUIOB HAa OCHOBAHWHM WX TOJIOKEHUS B
[lepuognueckoii cucreme xumudeckux smmemeHtoB [[. M. MenneneeBa u crtpoeHusi aromoB. CTpoeHue
MeTayutoB. MeTtayumueckasi CBsI3b U METaJUIMUecKash KpUCTAJUTHYECKas PeHIéTKa. DJIEKTPOXUMUUYECKUI Pt
HampspKeHUi MetanoB. Pusnyeckue W XUMHYECKHE CBoWcTBa MeTayuioB. OOmume crnocoObl MOTydeHUs
MeTtauioB. [loHATHE O KOPPO3MH METAJIOB, OCHOBHBIE CIIOCOOBI 3aUIUTHl UX OT Koppo3uu. CruiaBsbl (CTalb,
YYT'YH, JIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHNE B OBITY U IPOMBIIIIICHHOCTH.

[[lenounpie Mertaiuibl: mojoxeHue B Ilepuonuyeckoil cucreme xumuueckux osnemeHtoB J[. U.
MenpeneeBa, CTpoeHHE MX aTOMOB, HaxOoxJeHue B mpupone. Pusnueckue W XUMHUYECKHE CBOMCTBa (Ha
npumMepe HaTpus U Kaiusi). OKCUIBI U TUAPOKCHUIIBI HATPUS U Kanmus. [IpuMeHeHne menoyHbIX METalJIoB U X
COEIMHEHUH.

[[lesiouHO3€MENBbHBIE METAJUIBI MAarHuii W KaJbLUi: moJoxeHue B Ilepuogmueckoid cucreme
xummndeckux anemeHToB J[. 1. MenneneeBa, cTpoeHUE UX aTOMOB, HaxoxJaeHue B npupoae. duznueckue u
XMMHUYECKHE CBOMCTBAa MarHus U Kaiblus. BakHeilnme coelMHEHMs] KajdbLUus (OKCUZ, THJIPOKCHUJ, COJH).
XKécTtkocTh BOIBI M CIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepuonmnueckoit cucreme xumuueckux snemeHToB JI. M. Menneneena,
CTpOCHHE aToMa, HaxoXkaAeHue B mpupoae. dusnueckne u XUMUYECKHUE CBOIMCTBa amoMUHUSA. AM(pOTEepHbBIE
CBOMCTBA OKCHJIA ¥ THIPOKCHIA AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuonnueckoi cucteme xumuueckux anementoB JI. . MenjaeneeBa, cTpoeHue
aToma, HaxoxeHue B npupone. dusndeckue u XMMHUYECKHUE CBOWCTBA kese3a. OKCUIbI, THIPOKCH/IBI U COJTH
xenesa (11) uxenesa (111), ux coctas, CBOWCTBa U MOJTyYEHHUE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJICHHE C oOpasllaMd METalIOB M CIUIABOB, WX (PU3MUECKHMMHU CBONCTBaAMH, H3yYCHHE
pe3yabTaTOB  KOPPO3UM  METauioB  (BO3MOXKHO — HWCITOJIb30BAaHWE BHEOMATEPHAIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUSI OKCHJA Kajbllusi M HATpus C BOAOU (BOSMOXKHO HCHOJIB30BAHHE BUEOMATEPHAIIOB),
MCCJIEIOBAaHUE CBOMCTB KECTKOM BOABI, IpoLIecca TOPEHHS JKele3a B KUCI0poae (BO3SMOXKHO MCIOIb30BAHUE



BHJICOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMil HA MOHBI: MAarHUs, KaldblUs, allOMUHUS,
uuHka, xenesa (1) u xxenesza (I11), mexu (1), Habmonenre u onrcaHue MPOLECCOB OKPAIIMBAHUS IJIAMEHHU
MOHAMM HaTpus, Kadusgd U Kaiblug (BO3MOXXHO UCIOJB30BaHUE BHJIEOMATEPUAIOB), MCCIEIOBAHUE
aM(pOTEpHBIX CBOWCTB T'MAPOKCUIA ATIOMUHUS M THIPOKCH/IA IMHKA, PEIIEHHE SKCIIepUMEHTAJIbHBIX 3a7a4 M0
TeMe «BaxHellre MeTalibl U UX COSTMHEHUS.

Xumus 1 OKpysKawiuas cpeaa

BemecTtBa u Marepuanbl B TOBCEHEBHOM HW3HM 4eElIOBEKAa. be3ornacHoe MCIoib30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas moMOIIs MpH XUMUYECKUX OKOTaX U OTPaBICHUSIX.

XuMHUYECKOe 3arps3HEHHE OKpyKarouiell cpeabl (MpeAenbHast JOMyCTUMasi KOHIIGHTpPAlUsl BEIeCTB,
nanee — [1JIK). Pons XxuMuu B pelieHur 3KOJIOTUYECKUX MTPOOIIeM.

Xumuueckuit IKcnepumenm:

U3ydeHre 00pa3oB MaTepuasoB (CTEKIO, CIJIaBbl METAJIOB, IOJUMEPHBIE MaTepHabl).

Mescnpeomemmnuie cea3zu

Peanmmzanmsi MEXNpPEIMETHBIX CBS3€H NMpU W3YYEHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS uepes
HCIOJIb30BAaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK U TIOHSATHH, SBISIOMINXCS CUCTEMHBIMU IS
OTJENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT' O IIHKJIA.

OO0mue ecrecTBEeHHO-HAy4YHbIE MOHATHS: HAyuHbIM (hakT, TWIOTE3a, 3aKOH, TEOpHUs, aHAJH3, CHHTES,
KJIaccu pUKaIus, IMEepPUOIUYHOCTh, HAOIONEHHE, HKCIEPUMEHT, MOJACIUPOBAHUE, H3MEPEHUE, MOIEIb,
SIBJICHU €, TAPHUKOBBIN 3()(PEKT, TEXHOIOTUsI, MATEPHATIBI.

dusmnka: marepus, aToM, AJIEKTPOH, IMPOTOH, HEHTPOH, MOH, HYKJIWUJ, H3O0TOIbI, PaAHMOaKTUBHOCTH,
MOJIEKYJIA, AJIEKTPUUECKUI 3apsii, MPOBOJHUKH, MOJIYIPOBOAHUKU, AUDIIEKTPUKH, (POTOAIEMEHT, BEIIECTBO,
Ten0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, T'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMUECKAsT PEIIETKa,
CIUIaBbl, (U3NYECKUE BEIUYUHBI, CIUHHIBI W3MEPEHHs, KOCMUYECKOe MPOCTPAHCTBO, MJIAHETHI, 3BE3IBI,
ConHue.

buonorusi:  ¢ortocunTe3, apixanue, Ouocdepa, HIKOCHUCTEMA, MUHEpaJbHbIE  YAOOpPEHHs,
MHUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, MU TATEIbHBIE BEIIECTBA.

I'eorpadmus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIEC TTOPOABI, TOJIE3HBIE UCKOIIAeMbIe, TOILTUBO,
BOJIHBIE pecypchl.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA INPOI'PAMMBI IO XUMHUHU HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbI

JInuyHOCTHBIE pe3ynbTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOIO 00IlEero oOpa3oBaHUs JIOCTUTAIOTCS B
xofe OOydeHuss XUMHHM B €IMHCTBE Y4eOHOM M BOCIHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUHU C
TPaZULIUOHHBIMU POCCUMCKMMH COLIMOKYJIBTYPHBIMHU U lyXOBHO-HPaBCTBEHHBIMU LICHHOCTSIMU, IPUHITHIMU
B 00I[eCTBE MTPaBMJIaMU U HOPMAaMH TOBEACHUS U CIIOCOOCTBYIOT IpOI[eccaM CaMOIO3HAHUS, CAaMOPa3BUTHS
Y COLMAIM3alMK 00y4YaroIuXCs.

JINYHOCTHBIE pE3YyNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOMIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMN M paCIIMpPEHUE OIbITa JESTENbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTu:

1) naTpMOTHYECKOr0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY M HAYYHOMY HacJIEAHIo,
IIOHMMAaHHUs 3HAYEHMs] XUMHUYECKOH HayKM B JKU3HU COBPEMEHHOIO OOIIECTBA, CHOCOOHOCTH BIAJETh
JIOCTOBEPHOIN MH(OpMaLHel 0 NepPeNOBbIX TOCTHKEHUAX U OTKPHITHSX MUPOBOM M OTEYECTBEHHOM XUMUU,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOLIECTBA;

2) rpa:KIaHCKOr0 BOCITUTAHUS:

IIPEJCTaBJICHUS O COLMAJIBHBIX HOPMAaX M IpaBUIaX MEKIMYHOCTHBIX OTHOLIEHUIH B KOJUIEKTHUBE,
KOMMYHHMKAaTUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IOJE3HOM, Y4eOHOMCCIe0BAaTENIbCKOM, TBOPUECKON U
JIpyTruX BUAAX JESTEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOH JEATEIbHOCTU IPHU BBINOJIHEHUU
y4eOHbIX, II03HABATEIbHBIX 3a]ay, BBIIOJHEHUM XMMHMUYECKHX OKCIEPUMEHTOB, CO3JaHUM Y4eOHBIX
IPOEKTOB, CTPEMJICHUsI K B3aUMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TOH yueOHOI nesTesbHOCTH,
TOTOBHOCTH OLICHMBAaTh CBOE IOBEIEHHWE U IOCTYNKH CBOMX TOBAPHILEH C MO3UIMH HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4E€TOM OCO3HAHUS MOCIEICTBUIN OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSA

MHUPOBO33PEHUYECKUE IPEICTABICHUSI O BEIIECTBE U XUMHYECKOH peaklHH, COOTBETCTBYIOIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTAaBJISIOIIME OCHOBY JJI NOHHWMAaHUS CYITHOCTH HaydHOU
KapTUHBl MHpa, MPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTUS INPUPOABI, B3aUMOCBS3SIX
YyeNoBeKa C MPUPOIHON Cpesloil, 0 poJil XMMHH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHBBI, HAIPABJICHHBIE HA MOJyY€HHE HOBBIX 3HAHUHN 10 XMMHH, HEOOXOAUMbIE IS
00bsSICHEHHs HaOIIOAAEMbIX MPOLIECCOB M SIBJICHMM, MO3HABATENIbHOM, MH(MOPMALIMOHHOW M YUTATENbCKON
KyJAbTypbl, B TOM 4YHCJIE HAaBBIKOB CaMOCTOSATEIbHOH paboOThl C Yy4eOHBIMH TEKCTaMH, CIIPaBOYHOM
JUTEPaTypoil, JOCTYIMHBIMU TEXHUUECKUMHU CPEACTBAMH MH(OPMAIIMOHHBIX TEXHOIOTUH;

uHTEpec K OOy4eHMI0 UM IO03HAHUIO, JIOO03HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K
CcaM0o00pa30BaHMUIO, IPOEKTHOW W  HCCIIENOBATEIbCKOM  JEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBJIEHHOCTH U YPOBHS 00yu€eHUs B JasbHeilem;

4) popMHpPOBAHHS KYJIBTYPbI 310POBbSI:

OCO3HAaHUE I[€HHOCTU >HU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 310POBbIO, YCTAHOBKM Ha
300POBBIH 00pa3 >KU3HU, OCO3HAHME IMOCIENCTBUH M HENPHUATHE BPEIHBIX NPHUBBIYEK (yNOTpedIeHus
AJIKOTOJIs, HAPKOTUKOB, KypeHHUs), HEOOXOMUMOCTH COONIONEHUs MPaBU 0€30MaCHOCTH MpPU OOpAIICHUH C
XUMHUYECKUMU BEIECTBAMU B OBITY U pEaJIbHOM JKU3HU;

5) Tpy10BOT0 BOCIIUTAHMS

UHTEpeC K MPAaKTUYECKOMY H3yUeHHI0 Ipodeccuil u Tpyla pa3IMyHOro poja, yBakeHUE K TPyLy U
pe3ynbTaTaM TPYIOBOU IE€ATEIbHOCTH, B TOM YHUCJIE HA OCHOBE IPUMEHEHMSI IPEAMETHBIX 3HAHUN 110 XUMUH,
OCO3HAHHBIM BBIOOP MHIUBUAYAJIBHOH TPAEKTOPUHM MPOAODKEHHS 0Opa3oBaHMs C Yy4ETOM JIMYHOCTHBIX
WHTEPECOB M CIOCOOHOCTM K XUMHHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIEIIHON
npoQeCCHOHANBHON JEATENBHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHHUI, TOTOBHOCTb aJanTHPOBATHCS B
npodeccuoHaIbHOM cpee;

6) 3K0JIOrH4eCcKOro BOCIIMTAHUS

9KOJIOTHYECKHU I1eJIeCO00pa3Hoe OTHOUIEHNWE K MPUpPOAe KaK MCTOYHUKY JKM3HM Ha 3emile, OCHOBE eé
CYLIECTBOBAHMsI, ITOHMMAHME I[EHHOCTH 310pOBOr0 M 0Oe€30MacHOro o0pas3a JKU3HHU, OTBETCTBEHHOE
OTHOILIEHUE K COOCTBEHHOMY (DPM3MUYECKOMY U MICUXUYECKOMY 370POBbIO, 0CO3HAHUE I[EHHOCTU COOJIIOICHUS
IIpaBMJI OE301aCHOrO MOBEACHUS IPU pabOTe C BEIIECTBAMH, a TAK)XKE B CUTYALUAX, YT POXKAIOIIUX 37J0POBBIO
W SKW3HU JTIOJICH;



CIIOCOOHOCTH TMPHUMEHSTh 3HAHUA, IOJlydaeMble NpU HM3Yy4YEHUH XUMHH, AN pelieHus 3ajad,
CBA3aHHBIX C OKPYKAIOUICH NPUPONAHOM CpPEeAOW, I IOBBIIIEHUS YPOBHS SKOJOTMYECKOM KYIBTYpHI,
OCO3HaHHUA IT00aJBHOTO XapakTepa HKOJOTHYECKUX MPOOiIeM U MyTell UX pelIeHHs MOCPEICTBOM METOI0B
XUMHH, SKOJIOTHYECKOTO MBIIIICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B ITO3HABATENIbHON, KOMMYHUKATUBHON
Y COLIMAIIbHOMW MPAKTHKE.

METAINPEIAMETHBIE PE3VJIBTATbI

B cocrtaBe meTanpenMeTHBIX Pe3yIbTaTOB BBIAEISIOT 3HAUUMBIE JJIs1 (OPMHUPOBAHUS MUPOB 033PEHHUS
oOIIeHayyHble TOHATUS (3aKOH, TEOpHs, NMPHUHIMUI, THIOTe3a, (PaKT, CHCTEMa, Mpolecc, dKCIEPUMEHT U
JIPyroe.), KOTOpble MCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeaMEeTax U MO3BOJISAIOT Ha OCHOBE
3HAHMA W3 JTUX MpPeAMETOB (HOPMUPOBATH MPEACTABICHHWE O IIENOCTHON HAaydyHOH KapTHHE MUpPA, U
yHHMBepcajbHble YyueOHble aelcTBUsA (TMO3HaBaTeNbHbIE, KOMMYHHMKAaTUBHBIC, PETYJSTHUBHBIE), KOTOpHIE
obecreunBalOT (POPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTENBHOMY IUIAHHPOBAHHIO W OCYLIECTBIICHHIO
y4eOHOM AESITEIbHOCTH.

ITo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC Y4eOHbIE AeHCTBUSA

ba3oBble 1oruyeckue 1eicTBUA:

YMEHUS UCHOJIb30BATh MPUEMBI JIOTMYECKOI'0 MBIIUICHHUS IPH OCBOCHUM 3HAHWM: PACKPBIBATH CMBICII
XUMHUYECKUX TOHATUH (BBIAEIATh UX XapaKTEpHbIE MPU3HAKH, YCTaHABIMBATH B3aUMOCBSA3b C IPYTHMH
MOHSTHSIMH ), UCIIOJIb30BATh MOHATUS JJIs1 OOBSICHEHUS OTAENbHBIX ()aKTOB U SIBIICHUM, BEIOMPATH OCHOBAHUS
Y KPUTEPUH IS KJIacCU(PUKAIIMK XUMUYECKHUX BEIIECTB U XUMUUYECKUX PEAKIUN, yCTAHABINBATH PUIUHHO -
CIIEZICTBEHHBIE CBSI3U MEXAY OOBEKTaMH H3y4€HUs, CTPOHTH JIOTUYECKHUE pacCyXIeHus (MHAYKTHBHBIE,
JelyKTUBHBIE, TI0 aHAJIOTHH), 1€JIaTh BHIBOJbI U 3aKJIIOUECHMUS,;

yMEHHE TPUMEHSITh B TMPOIECCEe TMO3HAHWUA TOHSATHS (NMPEeAMETHBIE W  MeETalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJENHU, UCHOIb3yeMbIe B XUMUH, IPEOOPA30BIBATH MIMPOKO MPUMEHSIEMbIEC B
XMMHHM MOJEIbHBIE TPEICTAaBICHUS — XUMHUYECKUH 3HAK (CHMBOJI JJIEMEHTAa), XUMHYecKas Qopmyna u
ypaBHEHHE XUMUYECKOM peaKIUu — HpU pPElIeHUH Y4eOHO-TIO3HAaBaTeNIbHbIX 3aJad, C Y4ETOM OITHUX
MOZIENBHBIX MIPECTABICHUIN BBISIBISTh U XapaKTEPU30BaTh CYIIECTBEHHbBIE IPU3HAKN U3y4aeMbIX O0bEKTOB —
XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKUWi, BBIABISATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIEJICTBEHHBIE CBSI3M U MPOTUBOPEYHS B U3Y4AEMBIX IIPOLECCAX U SIBJICHUSAX.

ba3soBble ucciieoBare/ibCKue AeiCTBHA:

YMEHHME HCIOIb30BaTh ITOCTABJICHHBIE BOIPOCH B KAa4eCTBE MHCTPYMEHTA IMO3HAHHUSA, a TaKXKe B
KauecTBE OCHOBBI /151 GOPMUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYKJEHUM;

MPUOOPETEHHE OIbITa MO MIAHUPOBAHUIO, OPraHU3AIUU U MPOBEACHUIO Y4SHUUYECKUX IKCIIEPUMEHTOB,
yMEHHE HaOIoIaTh 3a XOOM Ipoliecca, CaMOCTOSTEIbHO IPOrHO3UPOBATh €ro pe3yabTat, (opMyIHpOBaTh
0000IIeHUsI U BBIBOABI IO pE3ylbTaTaM MPOBEAEHHOTO OIBITA, HCCIEIOBAHMS, COCTaBISATh OTYET O
IpoJeaHHOM pabore.

Padora ¢ undgopmanmeii:

yMEHUE BBIOMpaTh, aHAJM3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIMIO PA3IUYHBIX BUAOB U (QopM
MPECTABIICHUS, TOIYYaeMyI0 W3 pPa3HbIX HMCTOYHHMKOB (HAYYHO-TIOMYJSIpHAS JMTEpaTypa XUMHUYECKOTO
cozllepKaHMsl, CIpaBOYHbIE MOcOoOUs, pecypchl MHTepHeTa), KPUTHUYECKH OLIEHHWBATH MPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHHUE MPUMEHATh pa3IMyHble METOAbl M 3alpochl MpU MOHCKEe M orTOope uHboOpMaLUU U
COOTBETCTBYIOLIMX JAaHHBIX, HEOOXOAUMBIX [JIsi BBINOJHEHUS Y4YeOHBIX U TO3HABATEIbHBIX 33434
ONpenenéHHOro  THUMa, NpUoOpeTeHHe OmbiTa B 00JacCTH  WCHONB30BaHUA  MHGOPMALMOHHO-
KOMMYHHMKATUBHBIX TE€XHOJIOTHU, OBJIAJICHUE KYJIBTYPOH AKTUBHOIO MCIIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX
CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAINIbHYIO (hopMy MpencTaBleHuss HHPOPMALIUU U WLTIOCTPHPOBATH
pemiaeMble 3aJauyd  HECIOKHBIMH CXEMaMHd, JIuWarpaMMamMu, Jpyrumu Qopmamu rpadukd U HX
KOMOWHAIIMSIMU;

yYMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh B Mpolecce Y4eOHOMW M MCCIIEA0BATENbCKOM J1eITeIbHOCTU
UHOOPMAIIMIO O BIMSHUU TPOMBIIIJICHHOCTH, CEIbCKOTO XO3SHCTBA W TpPaHCIOpPTA Ha COCTOSHUE
OKpPYKaIOIEH MPUPOTHON CPEIBI.

KoMMyHnKaTHBHBIE YHHBepPCaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHUs 3a]1aBaTh BOMPOCHI (B XOfe Auanora u (WIM) JUCKYCCHH) IO CYIIECTBY OOCYXKIaeMOU TEMHI,
dbopMynupoBaTh CBOU MPEIIOKEHNS OTHOCUTEIBLHO BBIITOJIHEHUS MPEIJIOKEHHON 3a1auu;

YMEHHS TPEJCTaBIATh IOJyUCHHBIE PE3yJabTaThl I103HABATEIbHOW JEATEIbHOCTH B YCTHBIX U
MACbMEHHBIX TEKCTax; JAejaTb IPE3CHTAUUI0 pPE3ylIbTaTOB BBINOJHEHHS XHUMHUYECKOIO JKCIIEPUMEHTA
(;1TabopaTopHOro OMbITa, JabopaTopHON PabOTHI O UCCIEOBAHUIO CBOMCTB BEIIECTB, YUeOHOIO IPOEKTA);



yMEHUsI Y4eOHOro COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW TIO3HABAaTEIbHOH U
HCCIICIOBATENIbCKOM  JIESITEIbBHOCTH IPU PEIIEHWHM BO3HMKAIOUIMX MpoOJeM Ha OCHOBE YdéTa o0OIuX
MHTEPECOB U COINIacOBaHUS MO3UIMI (00CyXaeHusl, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBHIA, OMpeieieHue KpUTEPHUEB M0 OI[EHKE KaueCTBA BHIMOJHEHHON pabOThI U APYyTHE).

PeryasiTuBHbIC YHUBEpCAIbHbIC YUeOHbIe NeHCTBHUSA:

YMEHHE CaMOCTOATEIIbHO ONpelNesTh LeJld JeATeIbHOCTH, IUIAaHUPOBaTh, OCYIIECTBIATS,
KOHTPOJIMPOBaTh W TMPU HEOOXOOUMOCTH KOPPEKTHPOBATh CBOKO JIEATEIBHOCTh, BBIOMpaTh Hamboliee
s deKkTUBHBIE CIOCOOBI perieHus] Y4eOHBIX W TMO3HABATEIBHBIX 3a7ad, CAMOCTOSTEIBHO COCTABIISTH WITH
KOPPEKTUPOBAaTh MNPEMJIOKEHHBIN AJTOPUTM JEHCTBUI NPU BBINOJHEHMM 3aJaHUN C YYETOM IOJIYYEHHUS
HOBBIX 3HAaHMH 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIMIX, OIEHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3yiapTaTa 3asBJICHHOM I€JIM, YMEHHME HCIOJb30BaThb M AHAJIM3UPOBATh KOHTEKCTHI, IpeagaracMble B
YCJIIOBUU 3a1aHUN.

IHNPEAMETHBIE PE3YJIBTATbI

B cocTtaBe mpeaMeTHBIX pPe3ylbTaTOB MO OCBOEHHUIO 00S3aTENBHOTO COACpXaHUS, YCTaHOBJICHHOTO
JTaHHOW (enepalbHO pabodyell MporpaMMoOM, BBIICISIOT: OCBOEHHBIE OOyYarOIIMMUCS HaydHbIC 3HAHUS,
YMEHHS U CIOCOOBI ACUCTBUH, crielupUuIecKre s IPeIMETHON 00JacTu «XUMUS», BUIBI AESITEIHLHOCTH 110
MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETAlluy, MIPEeoOPa30BAHUIO U MIPUMEHEHHUIO B Pa3IMYHBIX Y4eOHBIX
Y HOBBIX CUTyalUsX.

K xoHiy oOydeHus B 8 Kiacce npeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTh
c(hOpMUPOBAHHOCTH Y O0Y4AIOIINXCS YMEHUA:

® PaCKpbIBaTh CMBICJ OCHOBHBIX XHMHUYECKUX IOHATUH: aTOM, MOJIEKYJa, XUMHUYECKUN SIIEMEHT,
IIPOCTOE BEIECTBO, CIOXHOE BELIECTBO, CMECh (OIHOPOIHAs W HEOAHOPOAHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAasl Macca,
MaccoBasl JI0Jsl XMMHUYECKOrO 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIH 00BEM, OKCUZ, KHCIOTa,
OCHOBAaHHWE, COJIb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCIEHUSA, XUMHUYECKas peaklus,
KIaccuUKaIUs peakiuil: peakuy COCAMHEHHs, PEaKLUU pa3IoKEeHHUs, peakluu 3aMelleHHs,
peakuu oOMeHa, 9K30- U SHAOTEPMHYECKHE peaKluH, TEIUVIOBOM 3P eKT peakuuu, sJIpo aToMma,
SNIEKTPOHHBIA CJIOM aroMa, aToMHasi OpOMTallb, pajAuyC aToMa, XUMUYECKas CBs3b, MMOJSIpHAs U
HENoJsIpHasl KOBAJEHTHAsl CBS3b, MOHHAs CBS3b, MOH, KaTMOH, aHHUOH, PacTBOpP, MaccoBas IO
BelecTBa (ITPOLIEHTHASI KOHIIEHTPAIsI) B PaCTBOPE;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUH WU NMPUMEHSTh ITU IMOHATUS HPH
OIMCaHUU BEIIECTB U UX MPEBPALLEHUII;

® JICTIOJIb30BaTh XMMHMYECKYI0 CHMBOJHMKY JJiS COCTaBileHUs (OpMya BeELIECTB U ypaBHEHHM
XMUMHYECKHUX PEaKIINii;

® OIIPENENATh BAJIEHTHOCTb ATOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb OKUCIEHUS
SNIEMEHTOB B OWMHAPHBIX COEOUHEHUSX, NMPUHAUIKHOCTh BEIIECTB K OMpPeAeNEHHOMY Kiaccy
coeMHEeHM 1Mo GopMynaaMm, BUA XUMUUECKOH CBsA3M (KOBAJIEHTHAs W MOHHAS) B HEOPraHUYECKUX
COEAMHEHMSIX;

e packpbiBaTh cMbIca Ilepuoanueckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBATh IMOHUMAHHUE
NEpPUOANYECKONM 3aBUCUMOCTH CBOWMCTB XUMHUYECKMX OJJIEMEHTOB OT HUX I[IOJIO)KEHHUS B
Ilepuonuueckoil cucreMe, 3aKOHOB COXPAaHEHUS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO Y4€HUs, 3aKoHa ABOraipo;

® ONIUCBHIBATE U XapakTepus3oBaTh TabmuuyHyro Gopmy Ileproanueckoid CHCTEMBI XUMHYECKUX
AJIEMEHTOB: Pa3jinyaTh MOHATUS «IJIaBHas noxarpynna (A-rpynma)» u «nobounas noarpynna (b-
TpyIIa)y», Majble U OOJbIINE MEePHOAbl, COOTHOCUTh 0003HAYEHUs, KOTOPhIE UMEIOTCS B TaOIHIle
«ITepuoguueckass cucrteMa xumudyeckux odnemeHToB JI. WM. MeHaeneeBa» € YHCIOBBIMU
XapaKTepuCTUKaMU CTPOEHHS aTOMOB XMMHUECKHUX IEMEHTOB (COCTaB M 3aps sijpa, o0llee Ynucio
EKTPOHOB U PACIPENEIEHUE X MO AIEKTPOHHBIM CIIOSIM);

e KJIACCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHUYECKHE BEIeCTBA, XMMUYECKHE peakiuu (1o
YHUCITy U COCTAaBY YYaCTBYIOILIMX B PEAKIIMU BEIIECTB, IO TENJIOBOMY 3P EKTY);

® XapaKTepH30BaTh (OMHUCHIBATh) OOIIME XHUMHMUYECKHE CBOMCTBA BEIIECTB PpA3IMYHBIX KIACCOB,
MOATBEPAK/Iask ONUCAHUE PUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOLIMX XUMHUYECKUX
peaKuui;

® [IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KAau€CTBEHHOIO COCTaBa, BO3MOXXHOCTH
MIPOTEKaHUSI XUMUYECKUX MTPEBPALLECHUN B pa3JINUHBIX YCIOBUSAX;



® BEIUUCIIITD OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JIOJIIO
XMMHUYECKOTO 3JIEMEHTa MO0 (OpMyse COEAMHEHHUS, MAcCOBYIO JIOJII0O BEIIECTBA B pacTBOpE,
IIPOBOAMUTH PACUETHI 110 YPABHEHHUIO XUMUYECKON PEAKIINY;

® [IPUMEHSTh OCHOBHBIE OIEpAlU¥ MBICIUTEIbHON AEATEIbHOCTH — AaHAIU3 U CHHTE3, CPaBHEHHUE,
00001IeHNe, CUCTEeMAaTH3aInIo, KiIacCu(PUKaInio, BBISBICHUE MPUUYUHHO-CJICACTBEHHBIX CBSI3€H —
JUIi U3Y4EHHUS CBOMICTB BELIECTB M XMMHUYECKUX PpEAKLUUH, €CTECTBEHHO-HAy4HbIE METOIbI
[I03HaHUs — HAOII0eHUE, U3MEPEHHE, MOJENNPOBAHUE, IKCIIEPUMEHT (pEajIbHbINA U MBICICHHBIN);

e CJIe/10BaTh MPaBUJIaM IOJIb30BAHUS XMMHUYECKON MOCYNOM 1 TabopaTOpHBIM 000py0BaHUEM, a TaKXKe
npaBuUjaM OOpAIIeHHsT C BELIECTBAMU B COOTBETCTBUHM C HWHCTPYKIMSIMHU 110 BBIIOJHEHUIO
71a00paTOPHBIX XUMHMUYECKHUX OIBITOB IO MOJYYEHHUI0 U COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(Bomopoma W KHCIOpoOJa), NPHUTOTOBJICHUIO PACTBOPOB C OINpeneIEHHOW MaccoBO jaoei
pacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTb M IPOBOAUTh XUMHYECKHE HKCIEPUMEHTHI 10
paclio3HaBaHMIO pacTBOPOB WIEJOYEd M KHUCJIOT C ITIOMOIIBIO HMHJIUMKAaTOpPOB  (JIAKMYC,
beHondTanenH, METUIOPAHXK U APYyTHE).

K xoHiy oOydeHus B 9 Kiacce npeaMETHbIE Pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa’KaTh

c(OpMUPOBAHHOCTb Y O0Y4aIOIUXCSI YMEHUMN:

® PaCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX IOHATUN: XUMUYECKUN JJIEMEHT, aTOM, MOJIEKYJa, UOH,
KaTUOH, aHUOH, [IPOCTOE BEILECTBO, CI0XKHOE BEIIECTBO, BAJIEHTHOCTb, IEKTPOOTPULIATEIILHOCTD,
CTEIIEHb OKHMCIIEHUS, XMMHUUYECKas PeaKiysl, XUMHUYecKas CBs3b, TEII0BOH 3(h(EKT peakunu, MOJb,
MOJIIpHBII 00BEM, PAaCcTBOpP, IEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3JMEKTPOIUTHYECKAs JIMCCOLUALINS,
peakuuu MOHHOro oOMEeHa, KaTallM3aTop, XMMHUYECKOe paBHOBecue, oOpaTHUMble U HeoOpaTHMble
peaxkiuy, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OKUCIUTEIb, BOCCTAHOBUTEb, OKHCIICHUE
U BOCCTAHOBJICHHE, aJUIOTPONMs, aM(pOTepHOCTb, XMMHUYECKas CBS3b (KOBaJCHTHas, HOHHasd,
MeTaJIM4ecKas), KpucTajulnyeckas peiiéTka, Koppo3usi METaJIOB, CIJIaBbl, CKOPOCTh XMMHUYECKOM
peakuuu, npeaenbHo pomycrumas konuentpamnus [I/IK Bemecrsa;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX IOHATUN WU NPUMEHATh ATU MOHATUSA IPU
OIMCAaHUU BEIIECTB U UX MPEBPALLEHUII;

® JICTIOJIB30BAaTh XMMHUYECKYI0 CHMBOJMKY JJIs COCTaBieHUs (OpMyJ BEIIECTB U ypaBHEHHM
XUMUYECKUX PEAKIINH;

® OIIpeeNATh BaJICHTHOCTh U CTEIIEHb OKMCJIEHUS XUMUYECKHUX 3JIEMEHTOB B COCIMHEHUSIX Pa3IMyHOrO
COCTaBa, MPUHAJUIEKHOCTh BEIIECTB K OMPEACNIEHHOMY KJacCy COE€AMHEHMH Mo (gopmyiam, BHUJ
XMMHMUYECKOW CBSI3U (KOBaJIeHTHas, MOHHAs, METa/UIMYecKas) B HEOPraHWYECKUX COEIMHEHHSX,
3apsijl MOHA MO XUMHUYECKOH (opmyse, XapakTep Cpelbl B BOAHBIX PacTBOpPaxX HEOPraHUYECKHX
COEAMHEHMM, TUIT KPUCTAJUINYECKON PEeIIETKH KOHKPETHOT'O BEIIECTBa;

e packpbiBaTh cMblcn Ilepumommueckoro 3akoHa J[. M. MengeneeBa M IEMOHCTPUPOBATH €rO
IIOHMMAaHME: OIMCBIBaTh M XapakTepu3oBaTh TaOnmuuHyro Qopmy Ilepuoanyeckoil cucremsbl
XMMHUYECKHX 3J€MEHTOB: DPa3jMuaTh MOHATHUS «IJaBHas moiarpymmna (A-rpymnmna)y U «1nododHas
noarpynna (b-rpynmna)», Manele W Oonblive NEPUOAbI, COOTHOCUTH O00O03HAUYEHUs, KOTOPbIE
UMEIOTCS B HEpUOAMUYECKOM TaliMile, C YHUCIOBBIMM XapaKTEpPUCTHKAMM CTPOEHHsI aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB U 3aps] siapa, o0lee YUCIIO MEKTPOHOB U paclpeesieHue UX 10
MEKTPOHHBIM CJI0SIM), OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX
COEAMHEHMH B IIpeieax MaJIbIX IEPUO0B U INIABHBIX NOATPYIII C Y4ETOM CTPOCHUS UX aTOMOB;

e KJIaCCU(PULIPOBATh XUMUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BELECTBA, XMMUYECKHE PeaKkiuu (10
YHUCIy U COCTaBy YYacTBYIOLIMX B PEAKLUU BELIECTB, IO TEIUVIOBOMY 3 (deKTy, M0 M3MEHEHHUIO
CTEIIEHEH OKHMCIIEHUS! XUMUYECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMHMCHIBATh) O0IIME M clenupHUecKue XHMUYECKHE CBOHCTBAa IMPOCTBIX U
CIIOKHBIX BELIECTB, MOATBEPXkAasl ONMCaHUE MPUMEpaMH MOJEKYISAPHBIX U HOHHBIX YpPaBHEHMI
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIINIA;

® COCTaBJIAITh YPAaBHEHHUS DJIEKTPOJUTUYECKON IUCCOLMALMU KHUCIOT, IIET0Ye U coiied, NOJHBbIE U
COKpalUIEHHbIE YpPaBHEHMsI pEaKlIUi HMOHHOro OOMEHa, ypaBHEHHUS peakIui, MOATBEP)KIAOLINX
CYLIECTBOBAHHME T€HETUUECKOM CBSI3U MEXY BEIIECTBAMHU Pa3JINYHbIX KJIACCOB;

® PacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIX pEaKUUN IHOCPEACTBOM COCTABJICHUS
ANIEKTPOHHOTO0 OaaHca ITHUX PeaKuii;

® [IPOTHO3MPOBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHMSI, BOSMO)XKHOCTU IPOTEKAHUS
XMMHMUYECKUX MPEBPAIICHNUN B Pa3INYHBIX YCIOBUSX;



® BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYISIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYHO JIOJIO
XMMHUYECKOTO 3JIeMEHTa 10 (opMyse COSTUHEHHUS, MAaCCOBYIO JOJIO BEIIECTBA B PacTBOpE,
IPOBOAUTH PaCU&ThI M0 YPABHEHUIO XUMUYECKON PEaKIlnH;

® COOMIOATh MPaBHIIA MOJIb30BAHMS XUMUYECKON MOCYI0i U 1ab0paTOpHBIM 000pYIOBaHUEM, a TAKXKE
MpaBWwiia OOpamIeHHs C BEMCCTBAMH B COOTBETCTBUU C WHCTPYKIHUSMH 110 BBITIOJTHCHHIO
1abopaTOPHBIX XMMUYECKHX OMNBITOB MO TONYYEHHIO U COOMpAaHHIO Ta3000pa3HBIX BEIIECTB
(aMMHaka U yrJIeKUCIIOro rasa);

® [IPOBOJIUTH PEAKIINH, MMOATBEPIKIAIOIINE KAUeCTBEHHBIM COCTAB PA3JIMYHBIX BEIECTB: PACIIO3HABATH
ONMBITHBIM MYTEM XJIOpPHI-, OpOMHI-, HOAWI-, KapOoHaT-, Qocdar-, cuaMKar-, cyabdar-,
TUIPOKCUI-HOHBI, KATHOHBI aMMOHHS U HOHBI M3y4E€HHBIX METAJJIOB, IIPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

® IPUMEHSITh OCHOBHBIC OIEPAIlUU MBICIUTEIHHON NEeATeTbHOCTH — aHalli3 W CHHTE3, CPaBHEHHUE,
0000IIIeHNe, CHCTEMAaTH3AIlMI0, BBISIBICHHEC NMPUYUHHO-CIEACTBCHHBIX CBSI3CH — I M3ydeHHS
CBOWCTB BEIISCCTB M XHMHYECKHX PEAKIMi, €CTeCTBEHHO-HAyYHbIC METOAbl TO3HAHHS —
HaONIoNeHNe, W3MEpPEHHe, MOICIUPOBAHKUE, OKCIICPUMEHT (peajbHBIi W MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosimuecTBo 4acoB
Ne JJieKTpoHHbIe (U] poBLIE) 00pa3oBaTeIbHbIC
HaumenoBanme pa3aeaoB 1 TEM MPOrpaMmbl KOHTpOJILHbIe HpaKTuquKl/I
n/n Bcero pecypcbl
paGoThI e padoThI
Pa3nen 1. IlepponavyaibHble XUMHYECKHE MOHATHS
X — 0
1.1 VM 7 BAKHA ODTIACTD CCTECTBOSHATIN 1 5 2 Bu6mnortexa 1JOK https://m.edsoo.ru/7f41837¢c
[PAKTHYECKOM JESTENLHOCTH YE0OBEKA
1.2 BeiectBa U XUMHUYECKUE PEAKITHH 15 1 Bubnuoreka IIOK https://m.edsoo.ru/7f41837¢c
Uroro no pazaeny 20
Pa3znen 2. BaxHeiinue npeAcTaBUTET HEOPrAaHHYECKUX BeleCTB
2.1 Bosnyx. Kucnopon. Ionsitue 06 okcnnax butmuoteka LIOK https://m.edsoo.ru/7f41837¢
2.2 Bonopon.TToHsITHE 0 KUCIOTAX U COISX 1 Bubmuorexa ITOK https://m.edsoo.ru/7f41837¢c
2.3 Boma. PactBopsl. IToHsiTie 06 OCHOBaHUAX 1 1 Bubmuoreka ITOK https://m.edsoo.ru/7f41837¢c
2.4 OCHOBHBIE KJIACChl HEOPTAaHUIECKHX COCTHHCHUIT 11 1 1 Bbubmuoteka LIOK https://m.edsoo.ru/7f41837¢
HUroro o pasneny 30

Pasnen 3. Ilepuonuyeckuii 3axoH u Ilepuoguyeckas cucreMa XuM

BOCCTAHOBHUTECJIBbHBIC PEAKIIUN

n4yeckux ieMeHnToB /. U. MengeneeBa. CTpoenne aToMoB. XUMH4ecKas CBsA3b. OKUCIUTETHHO-

Iepuonnueckuii 3axoH u [lepuoanyeckas cucrema

3.1 xuMuueckux snementoB JI. 1. Menneneesa. CtpoeHue 7 Bubmuoreka LIOK https://m.edsoo.ru/7f41837¢
aroma
32 Xumunueckast cBsizb. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIC g 1 BuGorexa LIOK https://m.edsoo.ru/7f41837¢
peakmuu
Hroro mo pasmeny 15 Bubmuoteka ITOK https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmnoteka IIOK https://m.edsoo.ru/7f41837¢c
OBILEE KOJIMYEC TBO YACOB TTO ITPOT'PAMME 68 4 5
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9 KJIACC

KoanuecTBo yacoB

Ne JuiekTpoHHBIe (LU POBLIE) 00pa3oBaTeIbHbIC
HaumenoBanmne pa3aeioB 1 TEM MPOrpaMmbl KOHTpO.T[l)H])Ie HpaKTH‘leCKH
n/n Bcero pecypchl
padoThI e padoThI
Pa3nen 1. BemecTBo 1 XUuMH4YecKue peakuun
I o
1.1 OBTOPCHHC H YTy OICHHE SHAHMI OCHOBHBIX paseios 5 1 Bubnuorexa IIOK https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYESCKHUX PEaKLIUi 4 Bubmmoreka [IOK https://m.edsoo.ru/7f41a636
3 .X
13 FICKTPOIMTHACCKAT ZUCCOTHAIILL. AHMITHECKHE peartumt 8 1 1 Butmiorexa LIOK https://m.eds00.ru/7f41a636
B pacTBopax
Hroro no pazneny 17
Pasnen 2. HemeTa/iIbl M HX COCAMHEHUS
VIIA-
2.1 O0uwast XapakTEpHCTHKA XHMHHCCKHX H/CMCHTOR 4 1 butmuoteka LIOK https://m.edsoo.ru/7f41a636
rpynmnsl. ['anorexsl
VIA-
2.2 Obmaz XAPAKTCPHCTHIA XHMITICCKHX SICMEHTOB 6 Bu6mnunoreka IIOK https://m.edsoo.ru/7f41a636
rpynmnbl. Cepa u e€ coeIuHEeHUs
06 VA-
2.3 HH&T XAPAKTCPHUCTHIA XHMITIECKIX STEMCHTOB 7 1 Bubnuoreka IIOK https://m.edsoo.ru/7f41a636
rpynmnsl. A3oT, pochop 1 UX COSTMHEHNUS
06 IVA-
2.4 HHI&T XapaKTCPHCTHIA memecmx DIICMEHTOB 8 1 2 Bubnuoreka ITOK https://m.edsoo.ru/7f41a636
TPYIIbL. YTIEpOa U KPEMHHN U UX COSTUHCHUSI
HUroro mo paszmery 25
Pa3gen 3. MeTasuibl M UX COeANHEHMS
3.1 OO0ue CBOMCTBAa METAIUIOB 4 Bubnuoreka ITOK https://m.edsoo.ru/7f41a636
3.2 BakHeiinme MeTayuTbl U UX COCIMHCHUS 16 1 2 bubnuoreka I{OK https://m.edsoo.ru/7f41a636
Hroro mo pasmery 20
Paznen 4. Xumusi 1 oKpy:xamonias cpega
4.1 BerectBa 1 Marepuaibl B JKU3HH YeIOBEKa 3 Bbubmuoteka IIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 Butmuoteka [IOK https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
JJIeKTpOHHbIE
Ne Tema ypoka Bcero i pporbie
n/n Hara oOpa3oBarejbHbIe
4acoB
pecypcbl
Bbutnuoreka IIOK
1 [peamer xumuu. Posib XUMHHK B KU3HH YeTOBeKa. Tena U BelecTa 1 https://m.edsoo.ru/ff0d210
C
Bbubnuoteka IIOK
2 INoHsATHE 0 METO/IAX MO3HAHHUS B XUMUH 1 https://m.edsoo.ru/ff0d227
€
bubnunoreka ITOK
3 Hpai(TI/I‘IeCKaSI pabora Ne 1 «IIpaBuna paboTs! B 1aboparopuu 1 1 hitps://m.eds00.ru/ff0d23d
npUEMBI 0OpaIlleHUs ¢ Tab0PaTOPHBIM 00OPYIOBAHUEM) c
bubnuoreka IIOK
4 Uucrsie BemecTBa U cMecu. CriocoOb! pasieneHus cMeceit 1 https://m.edsoo.ru/ff0d26¢
a
N Bubmuoreka [IOK
5 Ipaktuueckas paGO”{a Ne 2 «Paznenenue cMmeceil (Ha npumepe 1 https://m.edsoo.ru/ffod28c
OYHCTKH MMOBAPEHHOH COJH )» 8
Bbutnuoteka ITOK
6 ATOMBI ¥ MOJICKYJIBI 1 https://m.edsoo.ru/ff0d2a6
C
Bbutnuoreka IIOK
7 XHUMHUUECKHE HEMEHTBI. 3HAKH (CHMBOJIBI) XUMUYECKHX IEMEHTOB 1 https://m.edsoo.ru/ff0d2be
8
butnuoreka IIOK
8 IpocThie U CIOXKHBIC BEIECTBA 1 https://m.edsoo.ru/ff0d2a6
C
bubnmmroreka ITOK
9 ATOMHO-MOJIEKYIIIPHOE yICHHE 1 https://m.edsoo.ru/ff0d2d5
0
3aKOH MOCTOSHCTBA COCTaBA BelecTB. Xumudeckas hopmyra butmuorexa LIOK
10 HICCTE. pMYZa. 1 https://m.edsoo.ru/ff0d2ea
BaJleHTHOCTh aTOMOB XMMHUYECKHX JIEMEHTOB o
OtHocuTenbHast aroMHas Macca. OTHOCHTEIbHAS MOJICKYIIIpHAS butmuorexa LIOK
1 ocute © cea. ocute ONIKYIAp 1 https://m.edsoo.ru/ff0d323
Macca c
Bbutnuoreka IIOK
12 MaccoBas 10J11 XMMHYECKOTO JJIEMEHTA B COEIUHEHNH 1 https://m.edsoo.ru/ff0d350
C
Bbutnuoreka ITOK
13 Kosmuectro Bemectsa. Monb. MossipHas Macca 1 https://m.edsoo.ru/ff0d523
0
14 dusnyecKkre U XUMUYECKUE SBICHUS. XUMUYECKAs PeaKIHs 1 butmuorexa LIOK
i https://m.edsoo.ru/ff0d37fa
Bubmuoreka IIOK
15 Ipu3HaKY U YCIOBHUS MPOTEKAHKUS XAMHUUCCKUX PEaKInit 1 https://m.edsoo.ru/ff0d3al
6
bubnmroreka ITOK
16 3aKoH COXpaHEHHsT MacChl BEIIECTB. XMMHUECKAE YPABHEHHUS 1 https://m.edsoo.ru/ff0d3b8
8
BerunciieHns KOMUYeCTBa, MacChl B TBa 110 YPaBHEHHAM butmuorexa LIOK
17 OTACCTRd, eHee O ypasie 1 https://m.edsoo.ru/ff0d570
XHUMHYECKHUX PeaKLui 8
Knaccudukarys XUMHUECKUX peakiui ( VHEHHS, PA3IOKEHHS butmuorexa LIOK
18 i PEAKIHH (COCAMHCHIA, PASTONCHIA, 1 https://m.edsoo.ru/ff0d3f3

3aMmeleHus, oOMeHa)

4



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

Bbutnuoteka ITOK

19 O0001IcHNE U CUCTEMATU3AIUS 3HAHNI https://m.edsoo.ru/ff0d40c
4
KonutponbHas padota Nel mo Teme «BelecTBa 1 XMMHYECKHE bubmmorexa LIOK
20 p P B & https://m.edsoo.ru/ff0d429
peaKIHm» 0
Bozayx — cmech razos. CocraB Bo3ayxa. Kucnopom — anemeHT u bubmmorexa LIOK
21 X ) Ayxa. port https://m.edsoo.ru/ff0d448
npocroe BeniecTBo. O30H o
Odu3nuecKre ¥ XUMHUYECKUE CBOWCTBA KUCIOPOa (Peakiuu Bubmzorexa LIOK
22 https://m.edsoo.ru/ff0d461
okuciieHus, roperne). [lousatue 00 okcuaax 4
CriocoOBI TOJTyUYEeHHS KHCIT a B 1a00paTOPUU U MIPOMBIIIIICHHOCTH buGmorexa LIOK
23 0co olyHe ¢1OpoA Opatop po CHHOCTH. https://m.edsoo.ru/ff0d497
[IpumeHeHne KUCIOpPOAA a
TerutoBo# 3 PEeKT XUMIUECKON pEaKIiy, TOHITH buGmorexa [IOK
24 CILTOBOM 5QDE CCKOM Peariiiiy, 1o €0 https://m.edsoo.ru/ff0d479
TEPMOXUMHUYECKOM YPaBHCHHH, 3K30- U SHJOTCPMHUUCCKUX PEAKIIUIX 0
TorunBo (HedTh, yronb U MeTaH). 3arps3HeHHE B a, CIIoco0bl butmuorexa LIOK
25 OILTMBO (HEQTD, yIo eran). 3arps3HeHue BO3yxa, Cloco0bl ero https://m.edsoo.ru/ff0d4c4
MIPEIOTBPAICHAS a
Bbutnuoreka ITIOK
2% [NpakTryeckas padbora Ne 3 1o Teme «ITomyuenne n cobupanue https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, M3yYCHHE €r0 CBOHCTBY» 2
Bbutnuoteka ITOK
27 Bonopox — anemMeHT u pocToe BeniecTBo. HaxoxeHue B mpupoze https://m.edsoo.ru/ff0d4dd
0
dusznyecKkre 1 XUMHUYECKHe CBOMCTBA Booposa. IIlpumeHeHue bubmmorexa LIOK
28 yiopora. 1p https://m.edsoo.ru/ff0d4dd
BOZIOpO/IA 0
bubnmmroreka ITOK
29 IoHsATHE 0 KMCIIOTaX U COJIAX https://m.edsoo.ru/ff0d50d
2
bubnmunoreka ITOK
30 CriocoObI TONTy4IeHHsI BOZOPO/a B 1ab0paTopuu https://m.edsoo.ru/ff0d4dd
0
bubnmunoreka ITOK
31 [paktaeckas pabora Ne 4 1o Teme «Ilomy4yeHne u coOnpanme https://m.edsoo.ru/ffod4f4
BOZIOPOZIA, H3y4EHHUE €TI0 CBOMCTBY» 5
butnuoreka IIOK
32 MoutsipHbIii 006EM ra3oB. 3akoH ABOTaIpoO https://m.edsoo.ru/ff0d542
€
Brruncnenns o0béMa, KOTMYESCTBA BEIIECTBA Ta3a IO €r0 H3BECTHOM bubmmorexa LIOK
33 ’ N H y https://m.edsoo.ru/ff0d55a
KOJTMYECTBY BEIIECTBA WU O0BEMY 0
Brruncnenns 00EMOB ra30B 10 YPaBHEHHIO PEaKIIMK Ha OCHOBE bubmmorexa LIOK
34 N 1o yp peakt https://m.edsoo.ru/ff0d570
3aKOHa 0OBEMHEIX OTHOIIICHHH ra3o0B 8
Bubmuoreka IIOK
35 ®U3NYECKHUE U XUMHUYECKUE CBOMCTBA BOMIBI https://m.edsoo.ru/ff0d587
a
bubnmroreka ITOK
36 Cocras ocHoBanwuii. [ToHsTHE 06 HHIAUKATOpax https://m.edsoo.ru/ff0d59e
2
Bona kak pactBopuTens. HachleHHbIe 1 HEHACHIIIICHHBIC PACTBOPHI bubmmorexa LIOK
37 A P P ’ o B p bl https://m.edsoo.ru/ff0d5b4
MaccoBast 0711 BEIIECTBa B pacTBOpE 0
bubnunoreka ITOK
38 [pakTraeckas padora Ne 5 o Teme «IIpuroroBienue pacTBOpoB ¢ hitps://m.eds00.ru/ffod5eb

ONpeNeNnEHHON MacCOBOM 0JIEH paCTBOPEHHOTO BEILIECTBAY

a
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

Bbutnuoteka ITOK

39 KonTtpounbhas padora Ne2 no teme «Kucnopoa. Bomopon. Boxa» https://m.edsoo.ru/ff0d634
2
Bbutnuoteka ITOK
40 OKcubl: cocTaB, Kiaccu(UKaIys, HOMEHKIIATypa https://m.edsoo.ru/ff0d664
€
INonydeHne U XMMHYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX H bubmmorexa LIOK
41 Y1 ’ https://m.edsoo.ru/ff0d664
amM(OTEPHBIX OKCUIOB o
bubnmmoreka ITOK
42 OcHOBaHUS: COCTaB, KJIacCH(UKAIUsI, HOMCHKIIATYpa https://m.edsoo.ru/ff0d67c
a
bubnmunoreka ITOK
43 [NonydeHne U XMMUYECKHE CBOMCTBA OCHOBaHHIN https://m.edsoo.ru/ff0d67c
a
44 Kucnotsr: cocras, kitaccupuKaris, HOMEHKIIAaTypa bubmmorexa LIOK
’ ’ T, TYP https://m.edsoo.ru/ff0dfee2
45 [oaydeHne ¥ XMMHYCCKUE CBOMCTBA KHUCIOT bubmmorexa LIOK
ya https://m.edsoo.ru/ff0dfee2
Counu (cpemHuie): HOMEHKIIATypa, CII0COOBI MOTyYCHUS, XUMUIECKUC bubmmorexa LIOK
46 micpel ) Typa, v ’ https://m.edsoo0.ru/00ad947
CBOMCTBa A
Ipaktueckas padora Ne 6. Pemenne 3KCIiepuMEHTATBHBIX 3a/1a4 110 buGmorexa [IOK
47 P P "o P HBIX Sal https://m.eds00.ru/00ad9b7
TeMe «OCHOBHBIE KJIaCChl HEOPraHUUECKUX COCTMHEHUI c
Bubmuoreka IIOK
48 IeHeTHYecKast CBSI3b MEXIY KJIaCCaMU HEOPTAHUIECKHX COSTHHEHHI https://m.edsoo.ru/00ad9a5
0
Bubmuoreka IIOK
49 O0001IEHNE U CHCTEMATU3AIUS 3HAHUI https://m.edsoo.ru/00ad9cb
2
" bubnmroreka ITOK
50 Kontponpras padorta Ne3 IIOVT"eMC OCHOBHBIE KIIACCHI https://m.edso0.ru/00ad9el
HEOPraHUYECKUX COCTMHECHHN a
IepBble MOMBITKU KJIACCU(PHUKAIUN XUMUUECKUX 1eMEeHTOB. [loHsTHE bubmmorexa LIOK
51 p ! ) https://m.edsoo.ru/00ad9ff
O IPyIIax CXOMHBIX AJIEMEHTOB 2
Ilepnogmueckuii 3akoH u [leproguueckast cucreMa XMMHYECKHX buGmorexa LIOK
52 cproiec 3aKo cproHecKat cuete ec https://m.edsoo.ru/00ada52
anemenToB J[. . MenpeneeBa c
butnuoreka [IOK
53 [epuonpl, rpymnmbl, MOATPYIIITEI https://m.edsoo.ru/00ada52
C
Bubnuoreka IIOK
54 Crpoenue aromoB. COCTaB aTOMHBIX siep. V30Tombl https://m.edsoo.ru/00ada34
2
CtpoeHHe EKTPOHHBIX 000JI0YEK aTOMOB IEMEHTOB butmorexa [IOK
55 p P https://m.edsoo.ru/00ada6b
Ilepuonnueckoit cucremsl . 1. Menneneesa c
XapakTeprCcTHKa XUMUIECKOTO JIEMEHTA TI0 €TI0 IMOJIOKEHHIO B butmorexa [IOK
56 paKTep . https://m.edsoo.ru/00ada82
Ilepuonnueckoit cucreme . 1. Menzaeneesa 4
3nauenue [leproauuecKoro 3aKoHa I Pa3BUTHS HAyKH M IPaKTHKA bubmmorexa LIOK
57 pHon . AU P Vi P ' https://m.edsoo.ru/00ada96
. Y. MenneneeB — y4€Hblil, meaaror ¥ rpakaaHuH e
bubnuoreka ITOK
58 DNEeKTPOOTPHLATENEHOCTD aTOMOB XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab
8
59 Honnas xuMmuueckas CBs3b bubmmorexa LIOK

https://m.edsoo.ru/00adac3
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60

Kosanentrnas MoJsipHast XUMHUYCCKas CBA3b

Bbutnuoteka IIOK
https://m.edsoo.ru/00adaab
8

61

Kosanentnas HENOJISIpHAA XUMHNYCCKas CBA3b

Bbutnuoreka IIOK
https://m.edsoo.ru/00adaab
9

62

CrelleHb OKUCIEHUS

Bubmuoreka IIOK
https://m.edsoo.ru/00adae?2
8

63

OKUCIUTEIBHO-BOCCTAHOBHUTEIbHBIE peakunu

bubnmroreka ITOK
https://m.edsoo.ru/00adb07
6

64

OKUCIUTENN 1 BOCCTAHOBUTEIIN

bubnmunoreka ITOK
https://m.edsoo.ru/00adb07
6

65

Kontponeras padota Ned o Teme «CtpoeHne aroma. XuMU4ecKas
CBS3b»

Bbutnuoreka ITOK
https://m.edsoo.ru/00adb48
6

66

O000111eHNE U CUCTEMATU3ALUS 3HAHUI

Bbutnuoreka ITOK
https://m.edsoo.ru/00adb33
c

67

O000111eHNE U CUCTEMATU3ALUS 3HAHUI

Bbutnuoreka IIOK
https://m.edsoo.ru/00ad9ch
2

68

O0001IIeHIE U CHCTEMATH3AINs 3HAHUHA

Bubmuoreka IIOK
https://m.edsoo.ru/ff0d61c
6

OBLIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68
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9 KJIACC

DJeKTpoHHBIe HU(PPOBBIE

Ne
en/m | Tema ypoka Beero Jara o0pa3oBarte/jibHbIE
pecypchsl
[epuonuueckuii 3akoH. Ilepromuueckas cucTeMa XUMHIECKHX bubmiorexa LIOK
1 PHOL - LIepHon 1 https://m.edso0.ru/00adb59
anemenToB J[. 1. MenpaeneeBa e
3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB XUMHUYECKUX JIEMEHTOB bubmiorexa LIOK
2 P! 1 https://m.edso0.ru/00adb6b
HEPBBIX TPEX MEPUOIOB 6
bubmoreka [IOK
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUUESCKHX BELICCTB 1 https://m.edsoo.ru/00adb7e
2
bubmoteka [IOK
4 Buabl XUMUYECKOH CBSI3HM U THITHI KPUCTALTHYECKUX PENIETOK 1 https://m.edsoo.ru/00adbac
6
5 Konrponsnas pabora Nel o teme «[loBropenue u yrinyoneHne 3HaHUH 1
OCHOBHBIX pa3/esioB Kypca 8§ Kiiaccay
bubmoreka [IOK
6 Knaccudukarus XuMHYeCKUX PEakyii 0 Pa3INYHBIM PU3HAKAM 1 https://m.edsoo.ru/00adbch
0
[NonsiTne 0 ckopocTH XUMHUUYECKOH peakiyy. [IoHsATHE 0 TOMOTEHHBIX U bubmiorexa LIOK
7 p PeaKIHiL. 1 https://m.edsoo.ru/00adbe9
TeTePOreHHBIX PEaKkInsIX a
IlonsTHe 0 XMUMHUEcKoM paBHOBecHU. DaKTOPHI, BIMSIONIUE HA bubmmorexa [TOK
8 CKOPOCTh XUMUYECKON PEaKIMU U TOJIOKESHHE XMMUUESCKOTO 1 https://m.edsoo.ru/00adc28
paBHOBECUS C
bubmorexa [IOK
9 OKHCITUTENTFHO-BOCCTAHOBUTENBHBIE PEAKITHH 1 https://m.edsoo.ru/00adcad
€
Teopus MEKTPOIUTHICCKON uccortnanui. CHIIbHBIE U cladbie butmorexa LIOK
10 P P AHCCOLHATIH. 1 https://m.edsoo.ru/00adcd6
SMEKTPOIHUTHI 8
bubmoteka [IOK
11 HonHble ypaBHEHHS peaKkLUi 1 https://m.edsoo.ru/00add44
8
XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHUM B CBETE IT TaBJICHUI butmorexa [IOK
12 COKHE CBOUCTRA KUCIIOT 1 OCHO cBete fpeie ¢ 1 https://m.edsoo.ru/00add5d
00 JNEKTPOIUTHIECKOH AUCCOLNAIINN 8
XUMHYECKHE CBOMCTBA COJICH B CBETE IPEICTABIECHUH 00 bubmiorexa LIOK
13 9 pedt 1 https://m.edsoo.ru/00add8b
MEKTPOIUTHUECKON IUCCONALINT 5
bubmuoteka [IOK
14 [onsTHE O THAPONU3E CONeH 1 https://m.edsoo.ru/00add9d
4
bubmorexa [IOK
15 O0001IEeHNE U CHCTEMATU3aIUs 3HAHU I 1 https://m.edsoo.ru/00addd1
2
bubmorexa [IOK
16 Ipaktiueckas padora Ne 1. «Perrenne sKCIIEpPUMEHTATBHBIX 3319 1 https://m.edsoo.ru/00addbf
a
bubmoteka [IOK
17 Kontponpras padota Ne2 o Teme «InMeKTpoTuTHYECKast 1 https://m.edsoo.ru/00addec
JMCCOIMAIIS. XUMUYECKNE PEAKIIH B PACTBOPAX» 0
OOmas XxapakTepuCTHKa rajJoreHoB. XMMHYECKHE CBOMCTBA Ha buomaorexa LIOK
18 t PAKTEP ’ 1 https://m.edsoo.ru/00addfe
TIpuMepe XJiopa 2
19 XiopoBogopoa. ConsgHas KHCIOTa, XHMUYECKHE CBOHUCTBA, TIOTyUCHHE, 1 bubmoteka [IOK

MIPUMCHCHHUC

https://m.edsoo.ru/00ade10
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4

[paxtuueckas padora Ne 2 o Teme «IlomydeHue CONSTHOM KUCTIOTEHI,

bubmuoteka [IOK

20 oo https://m.edsoo.ru/00ade34
n3ydeHHe e€¢ CBOMCTBY 8
Brruncnenns o ypaBHEHHSIM XUMAYECKHX PEAKIHA, €CIIH OANH U3 bubmiotexa LIOK
21 P peaKivi, A https://m.edsoo.ru/00ade48
peareHToB JjaH B U30BITKE 8
bubmorexa [IOK
22 OG1mast xapakTepucTHKa IeMeHToB V | A-TpyIist https://m.edsoo.ru/00ade64
a
AsnoTtponHble MomuuKau cepbl. HaxoxxneHue cepsl u e butmorexa [IOK
23 POITHS A A PEL- e P https://m.edsoo.ru/00ade64
COCTMHEHHH B IPUPOie. XMMUIECKHE CBOWCTBA CEPBI a
bubmoteka [IOK
24 CepoBomopon, cTpoeHue, (PU3nvecKrue U XUMUYECKHE CBOCTBA https://m.edso0.ru/00ade80
2
Oxcuppl cepsl. CepHast KUCTIOTa, PU3UYECKHE U XUMHUECKHE CBOWCTBA bubmiorexa LIOK
25 AIbT CEPBL. £-€p ’ ’ https://m.edsoo.ru/00adea?
IIpUMEHEHHE 8
XUMHYECKHE PEaKIIny, JIeXKaIlNe B OCHOBE IIPOMBIIUIEHHOTO CIIocoda Bubmmorexa [TOK
26 TIOJIy9EHHSI CEPHOM KUCIIOTHI. XUMHUYECKOE 3arps3HEHHE OKPYKaromeH https://m.edsoo.ru/00adec8
Cpellbl COeTMHEHUSMU CEpBI a
bubmuoteka [IOK
27 BerunciieHne MacCcoBO# TOJH BBIXO/a MPOAYKTA PEAKIIHU https://m.edsoo.ru/00adec8
a
bubmorexa [IOK
28 OO0m1as xapaKkTepruCcTHKa 31eMeHTOB V A-Tpymimbl. A3OT, § https://m.edsoo.ru/00adeea
pacnpocTpaHeHue B IpUpoje, prusndeckre 1 XUMHUECKHE CBOICTBA 6
AmMEaK, ero GU3NYeCKue U XUMUIECKUE CBOMCTBA, TIOTYICHUE U butmmorexa [1OK
29 ’ > OIS https://m.edsoo.ru/00adf00
MIPUMEHEHNE 4
[paxTaeckas padora Ne 3 o Teme «llomydenne aMmMunaka, U3ydeHne buomaorexa LIOK
30 paKTi P B v > 1Y https://m.edsoo.ru/00adf18
€r0 CBOWCTBY» 0
bubmoteka [IOK
31 A30THas KUCJIOTA, € PU3NUSCKHE U XUMHUYSCKHE CBOICTBA https://m.edsoo.ru/00adf30
6
Hcnonb30BaHNe HUTPATOB U COJNEN aMMOHUS B KAY€CTBE MUHEPAIBbHBIX Bubmoreka [TOK
32 ynoOpeHnii. XMMHUYecKoe 3arpsi3HeHNe OKPYKalolel cpepl https://m.edsoo.ru/00adf51
COCIMHCHUSIMH a30Ta 8
bubmroreka [IOK
33 ®dochop. Oxenp %)ochopa (V) u pocdopnas kucnora, pusnueckue u https://m.eds00.ru/00adf68
XMMUYECKHe CBOHCTBA, OIydeHNE a
Hcnonp3oBanue pocdaroB B KaueCTBE MUHEPAIBHBIX YIOOPEHUH. butmmorexa LIOK
34 N https://m.edsoo.ru/00adfc2
3arpsi3HeHue NPUPOJHON cpenbl ocharamu 0
Yrepon, pacpocTpaHeHHe B IPUPOJE, GU3MIECKHE U XUMUYECKHUE buomiorexa LIOK
35 PO, pactpoctp PHPOAE, https://m.edsoo.ru/00adfd9
cBOIicTBa c
Okcuppl yrirepoza, ux Gpuanueckrue 1 XMMHYECKHE CBOMCTBA buomaorexa LIOK
36 AIPL YTICPOAE, ’ https://m.edsoo.ru/00adfeb
DKoorHIecKre TPoOIIeMBl, CBSI3aHHbIE ¢ OKcraoM yrtepoaa (1V) o
bubmoteka [IOK
37 VronmbHast KHCIOTA U €€ con https://m.edso00.ru/00ae006
c
" bubmoteka [IOK
38 [NpakTnyeckas padora Ne 4 o Teme HOJ'IV?"IBHI/IG YIJIEKHUCIIOTO rasa. https://m.eds00.ru/00ae027
KauectBennas peakunst Ha KapOOHAT-MOH o
39 [epBoHauanbHBIE TOHSTHS 00 OPTaHUYECKHX BELIECTBAaX Kak O Bubmorexa [IOK

COCAMHCHUSX yIJICpoaa

https://m.edso0.ru/00ae054



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

e

bubmuoteka [IOK

40 Kpemuuii 1 ero coeauHeHus https://m.edso0.ru/00ae080
a
[paxtudeckas pabora Ne 5. PemeHne 3KCIIepUMEHTATIBHBIX 33129 10 butmorexa [IOK
41 . e https://m.edsoo.ru/00ae0bf
TeMe «BakHEeHIITHe HEeMETaUTbl U UX COCAMHCHIS 5
N bubmorexa [IOK
42 Kontponpras padota Ne3 o Teme «BaxHelmre HeMeTaTbl H UX https://m.edso0.ru/00ae0el
COCTUHEHHSD» 8
OO0mras xapaKTepUCTHKA XUMUYIECKUX IIEMEHTOB — METAJIIOB. Bubmoreka [TOK
43 Merannrdeckast CBSI3b M METAUTHUECKAs KPUCTALTAYECKAs PEIIETKA. https://m.edso0.ru/00ae103
Pu3nyeCcKHe CBOMCTBA METAJIIIOB e
XHUMHUYECKHE CBOHCTBA METAIIOB. DJIEKTPOXUMUYCCKHH P, butmorexa LIOK
44 CCKHE CBOHC ¢ OB- HEKIPO COKHI pAA https://m.eds00.ru/00ael115
HaTPsDHKCHUH METAIJIOB 6
O6mrue ciocoOs! morydeHus MeTauioB. CraBel. Beraucnenus mo Bubmoreka [TOK
45 YPaBHEHUSIM XUMHYECKHUX PEAKIUH, €CIIM OJMH U3 PEarcHTOB https://m.edsoo.ru/00ael115
COJIEP’KUT NNPUMECH 6
bubmuoreka [IOK
46 [NonsiTne o KOppO3UK METAILIOB https://m.edsoo.ru/00ae127
8
bubmuoteka [IOK
47 [e0uHbIE METAIITBI https://m.edsoo.ru/00ael4b
2
bubmorexa [IOK
48 OKCHIIBI ¥ THAPOKCHIBI HATPHS M KAJTHSI https://m.edsoo.ru/00ael4b
2
bubmorexa [IOK
49 IenoyHO3eMENBHBIE METAIUIBI — KalnbLMHA ¥ MarHui https://m.edsoo.ru/00ael5e
8
bubmoreka [IOK
50 BaxHelmme coeTMHEHNS KaTbLIHs https://m.edsoo.ru/00ael5e
8
51 O06o0mIeHNe U cUCTeMaTn3aIis 3HaHUH
bubmoteka [IOK
52 JXK&cTkoCTh BOABI M CIIOCOOBI €€ yCTpaHEeHHS https://m.edsoo.ru/00ae188
6
S .. bubnuoreka [IOK
53 HpaKTI/I‘IeCK'?.S{ pabota Ne 6 o Teme "XKécTkocTh BOJbI M METOIBI €€ https://m.edsoo.ru/00aelae
yCTpaHEHUS 8
bubnuoreka [IOK
54 AsroMuHHAI https://m.edsoo.ru/00ae1c6
4
bubmuoreka [IOK
55 AM(oTepHBIE CBOCTBA OKCH/IA W THAPOKCHIA https://m.edsoo.ru/00aelc6
4
bubmorexa [IOK
56 Kenezo https://m.edsoo.ru/00ae1d8
6
bubmoteka [IOK
57 Oxcusl, ruapokcu st u conu xenesa (11) u xemesa (111) https://m.edsoo.ru/00ae35e
6
58 O0001IIeHIE U CUCTEMATH3aINs 3HAHUHA
INpakTudeckas padota Ne 7. PerieHne sKCriepUMEHTANBHBIX 33734 10 bubmuorexa LIOK
59 P P - p A https://m.edsoo.ru/00ae3de
TeMe «BaxkHelme MeTaibl 1 UX COCUHECHUA» 8
BhruucrieHus o ypaBHEHHUAM XUMUYECKHUX PeaKIfil, ecly OuH U3 bubnmuoteka [IOK
60 PCareHTOB JaH B M30BITKE WIIH CONCPYKUT TIPUMECH. BbIuucieHns https://m.edsoo.ru/00ael75

MacCOBO# JI0JI BBIXOJIA MPOJIYKTa PEaAKIH

0



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

61 O00011IeHNE ¥ CHCTEMAaTU3alis 3HaHU I 1
62 Konrponbaas pabora Ne4 o teme «BakHeline MeTaibl 1 UX 1
COETMHEHHA»

bubmorexa [IOK

63 BerectBa 1 Marepraiibl B IOBCEIHEBHOM KU3HY YEIOBEKA 1 https://m.edso0.ru/00ae3f5
0
bubmorexa [IOK

64 XUMHUECKOE 3arpsi3HEHNE OKPYKAFOIIIEH CpeIbl 1 https://m.edsoo.ru/00ae427
0
bubmoreka [IOK

65 PoJib XMMHUY B pEIIEHUH SKOJOTHUECKUX TIPOOIIEM 1 https://m.edsoo.ru/00ae427
0
bubmoteka [IOK

66 O06001LEeHNEe U cUCTEMATU3aIus 3HaHU | 1 https://m.edso0.ru/00ae0d0
a
bubmoteka [IOK

67 O000111eHNE U CUCTEMATU3ALUs 3HAHUI 1 https://m.edsoo.ru/00adb33
C
bubmroteka [IOK

68 O000111eHNE U CUCTEMATU3ALUS 3HAHUI 1 https://m.edsoo.ru/00ad9cb
2
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA
OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI AJ1S1 YYEHUKA
1.T. E. Pym3utuc, ®@. I ®enpaman Xumus. 8 knacc: yueouuk-M.: [Ipocsemenue, 2015.
2. 3anaunuk no xumuu § kiacc / H.E.Ky3nenosa, A.H.JIéBkun. — «BenTtana — I'pac», 2017
roa 128 c.
3. Paoeykuii A. M. lunaxtindeckuii Mmatepuan o xumuu / A. M. Pageukwii, B. I1. Topmiko-
Ba. -M.: Ilpocseuenue, 2012.
4. Xomuenko W.I'. "COopHHK 3a/1a4 U yIPaKHEHUH 110 XUMHH JIJIS1 CPeTHEH mKoJbl" M.,
Hzn. "Hosasg Bonna", 2014.
METOAUYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
1.Iloypounsie maansl no yueoHuky I. E. Pynzurtuca, ®@. I. denpamana/aBr.-cocT.
M.B.Kus3eBa-Bonrorpan: Yuutens, 2019-319 c.
2. Kyspmenko H.E., Epemun B.B., [TonikoB B.A. Hauana xumuu (B 2 Tomax). M., 1
®enepatuBHasg Kuuroroprosas kommnanus,2005.
3.0.0. MakcuMeHKo - "XuMus UIA MOCTYNAIUX B By3bl M IOATOTOBKY K EI'D". 2010
4. KoMnaxkT — guckd « XUMHUsL. 8 KJIacc»
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
http://www.chemnet.ru I'azeta «Xumus» U caiiT i yaurtens «5 uay Ha ypoK XUMHI)
http://him.1september.ru Enunas xomnekius [JOP: [TpeameTHas koymekiust « XUMuUs»
http://school-collection.edu.ru/collection/chemistry EcrectBerHo-Hay4YHbIE 3KCIIEPUMEHTHI:
xumus. Komnekuus Poccuiickoro o6meodpa3zoBaTenbsHOro mopraia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnrkGepoBoit
http://www alhimik.ru Becepoccuiickast oquMIinaa MKOJIbHUKOB 110 XUMHU
http://chem.rusolymp.ru Opranuyeckast XUMHUsL: JICKTPOHHBIN y4ECOHUK IS CpeIH e
IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHbBIN yueOHUK
http://www hemi.nsu.ru OTKpbITBIH KOJUTEIK: XUMUS
http://www.chemistry.ru JluctaHiMOHHAS OJTMMITHAA IO XUMHUH: TEJICKOMMYHHKAIIMOHHbIH
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