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HOACHUTEJDBHAA 3AIINCKA
[Iporpamma Mo XMMHU Ha YpOBHE OCHOBHOTO OOIIETO OOpa30BaHUSI COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHMSI OCHOBHOM OOpa3oBaTENbHOW MPOTrpamMMbl OCHOBHOTO
obmero obpaszoBanus, npeacrapieHHbix B ®I'OC OO0, a taxke Ha OCHOBe (eaepalibHON
paboueit mporpaMMbl BOCIIUTAHUS U C Y4ETOM KOHIEIIIUU MPENoaaBaHusl yueOHOTO MpeaMeTa
«Xumus» B o0pazoBaTelbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o XuMuM Ma€T MPEACTaBICHUE O IENAX, OOmed cTpaTernu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHUS OOYYAIONMIUXCS CPEACTBAMH yYEeOHOTO MpEAMETa, YCTaHABIMBACT
00s13aTeIbHOE MPEIMETHOE COJIepKaHKe, MPeIyCMaTPUBAET paclpeeieHHe ero Mo KiaccaM U
CTPYKTYpHpOBaHME IO pas3jeiaM MW TeMaM [pOrpaMMbl IO XUMHH, OIPEICTSAET
KOJIMYECTBEHHBIE UM  KAUYECTBEHHbIC XAPAKTEPUCTUKU COJIEPKAHUS, PEKOMEHIYEMYIO
MOCJIEA0OBATEILHOCTh M3YUYCHHSI XMUMHUU C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JOTHKU Y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00YyJaromMXcs, OnpeneseT
BO3MOYKHOCTH TpeaMeTa JUIsl pealu3alu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBarenbHON MpPOrpaMMbl HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKke
TpeOOBaHUI K pe3ysibTaTaM OOy4YeHHUs XMMHHM Ha YPOBHE IeJied H3Y4YeHMsl MpeaMeTa U
OCHOBHBIX BHUJIOB Yy4€OHO-IO3HABATEIbHOU JESITEIBbHOCTH OOYYarollerocss MO OCBOEHUIO
y4eOHOTO COJIepKaHUsI.

3HaHWEe XUMHUU CIYXKUT OCHOBOHM i (POPMHUPOBAHUSI MHUPOBO33PEHHUS 00ydaromerocs,
€ro MPEICTABICHUI 0 MaTEPUAIBHOM €MHCTBE MUPA, BAXXHYIO POJIb UTPAIOT POpMHUPYEMbIE
XUMUEH TPEeJCTaBICHUSI O B3aWMOIPEBPAIICHUSX SHEPrUU U 00 HBOJIIOLUM BEIIECTB B
NpUpPOJIe, O MYTAX PEHICHUs TI00ATbHBIX MPOOJIEM YCTOMUYMBOTO Pa3BUTHUSI YEJIOBEUYECTBA —
CBIPbEBOM, DJHEPreTHYECKOW, THUIIEBOM U  OSKOJOTUYECKOW Oe30MacHOCTH, MpobiieM
31paBOOXPaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealiu3alldd BO3MOXKHOCTEH ISl camMOpa3BUTHSL U (HOPMUPOBAHUS
KYJBTYpPbI TUYHOCTH, €€ 0011ei U PYHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (opMUpOBaHWE MBIIIJIEHUS W TBOPUYECKUX CIIOCOOHOCTEH
00y4Jaronmxcsi, HABHIKOB UX CAMOCTOSITEIbHON yU4eOHOM NEesTeIbHOCTH, DKCIIEPUMEHTATbHBIX
U HUCCIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B TMOBCEJHEBHOW JKH3HM, TaK U B
npo¢eCCUOHANIBHON JIEATEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIILICHHUS, 3aKJIaJblBA€T OCHOBBI IE€JIOCTHOTO
B3IJI1a HA €IWHCTBO TNIPUPOJBI W YEIOBEKA, SBISIETCS OTBETCTBEHHBIM JTallOM B
(dbopMHpPOBaHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYalOIIUXCS;

criocoOCTBYEeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HAHUSAM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B DKOJOIMYECKOE OOpa3oBaHUE
o0ydJaronmxcsi.

JlanHble HampaBiIeHUS B OOyYCHHH XUMHH 00ECIICUMBAIOTCS CIICIIM(PUKON COACpKAHUS
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS IEeAarorudecku aaalTUPOBAHHBIM OTpaKEHUEM
0a30BOM HayKH XMMHUHU Ha ONIPEACIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHWs OPUEHTUPOBAH HA OCBOCHUE
00yJaronMMuUCs CUCTEMBI TTEPBOHAYAIIBHBIX MOHSATUN XUMHUH, OCHOB HEOPTaHUYECKON XUMUU
Y HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX OHATUN OPTAHUYECKON XUMHUH.



CrtpykTypa cojaepaHus MporpaMMbl MO0 XUMUU C(HOPMHUPOBAHA HA OCHOBE CUCTEMHOTO
noaxona kK e€ mzydenuto. ConepkaHue CKIaAbIBACTCA U3 CUCTEMbI MOHATHI O XUMUYECKOM
DJIEMEHTE W BEIIECTBE W CHUCTEMBI TMOHATHH O XUMHUYECKou peakmuu. O0e 3TH CHCTEMbI
CTPYKTYPHO OpPraHM30BaHbl MO MPUHIIMITY MOCIEIOBATEIIBHOIO PA3BUTHUS 3HAHUN HAa OCHOBE
TEOPETUUYECKUX MPEICTABICHUIA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— IpeJICTaBIICHUN 00 3JIEKTPOJIUTUYECKOMN AUCCOLUALIUU BEIIECTB B pacTBOpaXx.

Teopernyeckue 3HaHUSI pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU TOJYUYEHHBIX M
OCMBICIICHHBIX (AKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOTO YPOBHA K JIPYyromy,
BBITIONTHSST (DYHKIIMM OOBSICHEHUS W TIPOTHO3WPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
MPAKTUIECKOTO MTPUMEHEHUS U TIOJyICHHS H3y4aeMbIX BEIICCTR.

OcBoeHue mnporpaMMbl MO XUMHUHU CIOCOOCTBYET (DPOPMHUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTaBISIONICH HAayYHOW KApTUHBI MHUpPA B JIOTUKE €€ CHUCTEMHOW MPHUPOJIBI,
[IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHHUIO W METOJaM IO3HAaHHWS B Hayke. M3yueHue
XUMUHU TIPOUCXOTUT C TPHUBJICUCHUEM 3HAHWM W3 paHee M3YyYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii MUp», «bruonorus. 5—7 kimacce» U «dusuka. 7 Kimace».

[Ipu nM3yyeHUH XUMUU MPOUCXOTUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HAYKH
KaK 00JIacT COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOU JIESITEIBHOCTH YeJIOBEKa M Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyNIbTyphl. 3ajada ydeOHOro MpeaMeTa COCTOUT B
(bOpMHPOBAHUN CHCTEMBl XUMHYECKUX 3HAHWN — BOXKHEUIINUX (PAKTOB, MOHSATHH, 3aKOHOB U
TEOPETUYECKHX TMOJIOKEHUH, JOCTYIMHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, sS3bIKa
HAyKH, B IPUOOIIECHUU K HAYYHBIM METOJaM MO3HAHUS MTPU U3YYCHUH BEIIECTB U XUMUYECKHUX
peakuuii, B GOpMUPOBAHUM M PA3BUTHH [MO3HABATEIBHBIX YMEHUW M WX NPUMEHEHUU B
yueOHO-TIO3HABATEIBHON M y4eOHO-MCCIeI0BATENbCKONW JEeSTeIbHOCTH, OCBOSGHUHU TPABUI
0e30macHOro o0parieHus ¢ BeleCTBaMH B TTIOBCETHEBHOM KU3HU.

[Ipn u3yuyeHun XMMHUHM HA YPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHMs BaXKHOE 3HAYCHUE
npuoOpesn TaKue 1eld, Kak:

— (hopMupoBaHNE UHTEIUICKTYaIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY MPUHSITHIO PEIICHH, CIIOCOOHOW aganTHpOBATHCS K
OBICTPO MEHSIOIIMUMCS YCIIOBUSIM KU3HH,

— HAMpaBJIICHHOCTh OOYYEHMsI Ha CHCTEMATHYECKOEe MPHUOOIEeHHEe OOyJaronmxcs K
CaMOCTOSITEJIbHOM ~ MO3HABaTEIbHOM  JACSATENBHOCTH, HAYYHBIM  METOJAaM  IIO3HAHWSI,
dbopMHPYIONTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— pa3BUTHE MOTHBAIMM K OOY4YEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO1ee ynciIo 4acoB, OTBEAEHHBIX /IS H3yYEHUS! XUMUU Ha YPOBHE OCHOBHOTO OOIIIETO
obOpa3zoBaHusi, cocTaBiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflen0), B 9 kitacce —
68 yacoB (2 Jaca B HEZEINIO).



COAEPXAHHUE OBYYEHHUA
9 KJIACC

BeuecTBo M XMMHYECKas peaKkuus

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux »siemeHToB J[. M. Menpaeneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB,
KaJIis, KaJIbLIUS U UX COCMHEHUN B COOTBETCTBUU C MOJIOKEHHEM 3JIeMEeHTOB B [lepuoanueckoii cucreme u
CTPOCHHUEM MX aTOMOB.

Crpoenue BemecTBa: BUABI XMMHUYECKOM CBA3U. THUIBl KPUCTAIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTATUIMYECKON PEMIETKN U BUJIa XUMUYECKOM CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHUYECKMX BEIIECTB. XWMHUYECKHE CBOWCTBAa BEIIECTB,
OTHOCSIIIIUXCS K Pa3JIMYHBIM KjaccaM HEOPraHMYEeCKUX COCIMHEHUN, FeHETHYeCKash CBS3b HEOPTraHWYECKUX
BEILECTB.

Knaccudukanus XuMH4eCKUX peakuil Mo pa3InYHbIM MIPU3HAKaM (110 YKCITY U COCTaBY Y4aCTBYIOLIUX
B PEaKIIMH BEIIECTB, IO TEIUIOBOMY 3P PEKTy, IO U3MEHEHHUIO CTETICHEH OKHUCICHHS XMMHYECKHUX JJIEMEHTOB,
no OOpaTMMOCTH, TO YYacCTHIO Karajau3aTopa). DK30- M JIHAOTCPMUYECKUE PEAKIUU, TEPMOXMMHUYECKUE
YpaBHEHUS.

[TonsiTe o ckopoctu XxuMuyeckoil peakiuu. [loHsTHE 00 0OpaTUMBIX M HEOOPATHMBIX XUMHYECKHX
peakiusax. IloHsiTHE O TOMOreHHBIX W TreTeporeHHbIX peakuusax. [lonstue o xkaranuse. Ilonsarue o
XUMHUYECKOM paBHOBecuU. DaxkTopbl, BIMSIONIME HA CKOPOCTh XHWMHUYECKOW PEAKIMU U TOJOKECHHE
XUMHUYECKOIO0 PaBHOBECHSL.

OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu, 3JEKTPOHHBIN OanaHc OKUCIIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBlI€HHE YpPAaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
UCIIOJIb30BaHUEM METO/Ia AJIICKTPOHHOTO OayiaHca.

Teopust 3MEKTPONUTHYECKON NUCCOUMALMM. DJIEKTPOJIUTHI M HEDIEKTPONUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIMAlMU BEIIECTB C PA3JIMUYHBIMU BUAAMHM XUMUYECKOM cBsi3U. CTeNneHb AUCCOLMAIIUU.
CuiibHbIC U CJ1a0bIe DJIEKTPOIUTHL.

Peakmin noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHHS PEAKIMI MOHHOTO OOMEHA, TIOJHBIC ¥ COKPAIEHHBIC
HMOHHbIE ypaBHeHHUs peakuuil. CBoOICTBa KHCJIOT, OCHOBAaHMW M CONell B CBeTe NPEACTaBICHHA 00
3JIEKTPOJIUTUYECKON Aucconnanuu. KauecTBeHHbIe peakiiuu Ha MOHBI. [loHsITHE O THApONIN3E COJEH.

Xumuueckuii IKCnepumMeHm:

O03HAKOMIJICHHE C MOJCIISAMH KPUCTAUTMYECKUX PEIMIETOK HEOPTraHWYECKUX BEIIECTB — METAJUIOB U
HEeMeTaUIoB (rpadura W anMasa), CIOXKHBIX BeHIECTB (XJOpUAA HATPHsi), HCCIEAOBAaHHUE 3aBHUCHMOCTHU
CKOPOCTH XMMHUYECKOIN PEeaKIy OT BO3ACUCTBUS PAa3TUYHBIX (PaKTOPOB, UCCIEAOBAHHUE IIEKTPOIIPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOIECCa TUCCOIUAIMUA KUCIIOT, MIeJouel U cojiel (BO3MOXKHO HCIOJb30BaHUE BHJIEO
MaTepHayioB), MPOBEJECHUE OIBITOB, WUTIOCTPUPYIOIINX MPU3HAKKA TPOTEKAHHS PEaKIMii MOHHOTO OOMeEHa
(oOpazoBaHue ocaka, BBIJCNEHHE Tra3za, O0pa30BaHHME BOJBI), OIBITOB, HWIIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHH (TOpeHUe, PeaKkIuu pa3iokKeHHs], COSTUHEHHS ), pacliO3HABAaHUE
HEOPTraHWYECKUX BEIIECTB C MOMOIIBIO KAaYeCTBEHHBIX PEAKIUN Ha WOHBI, PEUICHHUE SKCIEPUMEHTATBHBIX
3a/1a4.

Hemerasnibl 1 X coeIUHEHUS

OO0mas xapaktepucTuka ramoreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTepHbIE CTEIeHU
okucnenus. CTpoeHne U (PU3NUYECKre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHUYECKHUE CBOMCTBA HA
npuMepe XJiopa (B3aMMOJEHCTBHE C MeTaUlaMH, HEMeTa/ulaMH, Iejaodamu). XitopoBojopoxa. ComsHas
KHCJIOTa, XUMHUYECKHE CBOMCTBA, MOJIy4eHHE, TpUMeHeHue. JleiicTBrue XJiopa U XJIOpOBOAOPOIa HA OPraHU3M
yesioBeka. BaxkHelnme Xmopuibl M UX HaX0XKJIEHUE B IPUPOJIE.

OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
crenieHn okucieHus. CTpoeHHMe W (PU3NUECKHE CBOMCTBA TPOCTHIX BEIIECTB — KHUCIOpOAa W CEpHI.
AmnoTponHble MOAU(UKAIIMKM KUCIOPOAa U cepbl. XUMHUYECKHe cBoOWcTBa cepbl. CepoBOAOPO, CTPOCHHE,
dusznyeckue M XUMUYecKue cBoiicTBa. OKCHUIBI Cepbl KaK MPEACTaBUTENTH KUCIOTHBIX OKCHIOB. CepHas
KHCIIOTa, (U3NYECKHE ¢ XHWMHUYECKHE CBOWCTBa (0OIME Kak TIPEACTaBUTENsT Kiacca KHCIOT |



cneunduyeckre). XMMHUUECKUE PEaKIUy, JekKallie B OCHOBE MPOMBIIUIEHHOTO croco0a MOoIydeHus: CepHOi
KucioThl. [lpumenenne cepHoit kucaoThl. Conu CEpHOM KUCIOTHI, KAYECTBEHHAs! PEeaklus Ha CyJb(ar-HoH.
Haxoxnenue ceppl W €€ COEOUHEHMN B TMpUpoAe. XUMHUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl
COCIMHEHUSIMU Cepbl  (KUCIOTHBIE JOXAM, 3arpsi3HEHUE BO3JAyXa M BOJOEMOB), CIOCOOBI €ro
IpEOTBPALICHHUS.

OO0mast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTepHBIC
CTETEeHH OKHCIIEHUsS. A30T, paclipoCTpaHEeHUEe B pupoe, pusnueckue u XxuMmuyeckue cBoiicrsa. Kpyrosopor
a3oTa B mpHupoae. AMMHUAK, ero (U3NYECKHe W XMMHYECKHE CBOWCTBA, MoiiyueHue U npumeHenue. Coiu
aMMOHWUSI, X (PU3HUECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakiysi Ha MOHbI aMMOHHUSI.
A3oTHas KHCIOTa, e€ monydeHue, Pru3nyeckrue 1 XMMUYeCKrue CBOMCTBa (00IIMe Kak MpeaCcTaBUTENs Kiacca
KUCIOT W crenududeckue). Mcnonb3oBaHue HUTPATOB M COJIEH aMMOHHS B KauyeCTBE MHHEPAJIbHBIX
ynoopenuil. XUMHUYECKOE 3arpsi3HEHUE OKPYXAloUleil cpellbl COeNMHEHUSMHU a30Ta (KUCIOTHBIC IOXKIH,
3arps3HEHUE BO3yXa, MOYBBI U BO0EMOB). Docdop, amnorponHsie Moaupukanun Gocdopa, pusnueckue u
xumuyeckue cBoiictBa. Okcua docdopa (V) u pochopnas kuciora, Gpusnyeckrue U XUMHUUECKHE CBOHCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATILHBIX YIOOPEHHUIA.

OO6mas xapaktepuctuka 3jieMeHTOB [VA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETNIEHH OKHUCJICHUS. YTJIEepOoJ, alUIOTPOIHbIE MOAU(UKAIINK, PACIpOCTpaHEHHE B MpUpoje, Ppu3ndeckue u
XUMHUYECKHe cBoiicTBa. AncopoOmusa. KpyroBopor yriepoaa B mpupoae. OKcuasl yriiepona, ux (Gu3ndeckue u
XMMHUYECKHE CBOMCTBA, ICWCTBHME HA JKUBBIE OPraHW3MbI, TOJIYYEHHE M TPUMEHEHHE. DKOJOTHYECKUE
po0JieMbl, cBsi3aHHBIE ¢ OKcuaoM yraepoaa (IV), runoresa rio6anbHOTO NOTEIJICHHS KIIMMAaTa, TapHUKOBBIN
a¢ddexT. YronpHas KucioTa u e€ conu, ux GU3nYeckrue U XMMUYECKUE CBOICTBA, MOTyYeHUE U IPUMEHEHHE.
KauyectBennast peakiusi Ha KapOOHAT-WOHBIL. Vcmonmb3oBaHMEe KapOOHAaTOB B OBITY, MEAWIMHE,
IPOMBIIIJICHHOCTH U CEJTLCKOM XO35HCTBE.

[TepBoHavanbHble MOHATUS 00 OpraHMYECKHUX BEIIECTBAaX KaK O COCIMHEHUSX yriepoia (MeTaH, 3TaH,
STWJICH, alleTHJICH, 3TaHOJ, [NIMLEPUH, YKCYCHasi KucioTa). [IpupoaHble HCTOYHUKU YTIEBOIOPOAOB (Yroiib,
NPUPOIHBIA Tra3, He(Th), MPOAYKTH HX HepepadoTku (OEH3WH), WX POJb B OBITY M MPOMBIIIICHHOCTH.
[lonaTne 0 OMOJOTHYECKH Ba)KHBIX BEUIECTBAX: XKHpaxX, OeNKax, yrieBoJax — M UX POJIH B JKU3HU UYEIIOBEKa.
MarepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTAaHUUECKUX COCIMHEHUH.

KpemHuii, ero huznyeckre 1 XuMH4eCKHUe CBOMCTBA, MOJydyeHHe U npuMeHeHue. CoeIMHEHUs] KpeMHUS
B npupoge. O6mme mnpencraBienuss o0 okcunae kpemHus (IV) u xpemuueBoil kucinore. CHiIMKarhl, UX
UCTIOJIB30BaHUE B OBITY, B NPOMBIIIJICHHOCTH. BakHelIe cTpouTenbHbIE MaTepHajbl: KepaMuKa, CTEKIIO,
LIEMEHT, OeToH, jxene300eToH. [IpoGsiemMbl 0€30MaCHOrO MCIOJIB30BAaHHUS CTPOUTENIBHBIX MaTepHajioB B
MOBCEHEBHOM KHU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre 00pa3IioB HEOPTaHUIECKUX BEUIECTB, CBOWCTB COJISTHOM KHCIIOTHI, IPOBEIEHNE KaueCTBEHHBIX
peakuuii Ha XJIOpUI-UOHBI U HAOIIOZEHUE MPU3HAKOB UX MPOTEKaHUs, ONbITHI, OTpaxaroume Gpusnueckue u
XMMHUYECKHE CBOICTBAa TajloOTEHOB W HUX COEIMHEHMH (BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE C 00pa3laMud XJIOpPUIOB (TajJOreHUJI0B), O3HAKOMJIEHHWE C oOpasmamMu cepsl U €€
COCTMHEHUSIMU (BO3MOXKHO MCIOJIb30BaHUE BUICOMATEPUAIOB), HAOIIOACHHUE MpoIiecca O0YIIIMBaHUS caxapa
1oJ JIeHiCTBHUEM KOHLIEHTPUPOBAHHON CEpPHOM KHCIOTHI, M3Yy4Y€HHE XUMHMUYECKHMX CBOWCTB pa30aBieHHON
CepHOW KHCIIOTHI, MPOBEACHUE KAYeCTBEHHOM pEaKlUMU Ha Cylb(paT-uoH M HaONIOJeHHE MpHU3HaKa eé
MPOTEKAHUsA, O3HAKOMJICHHE C (PU3UYECKMMM CBOMCTBaMM a30Ta, ¢ocdopa M HUX COCTUHEHUU (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHAIOB), 00pa3liaMu a30THBIX M (OCPOPHBIX yIOOpEHUH, ojlyueHue, coOupaHue,
pacrio3HaBaHWE W HM3YYE€HHE CBOWMCTB aMMHaKa, MpOBeJIEHHE KAaueCTBEHHBIX pEaKkIMil Ha MOH aMMOHHUS U
dochaT-uoH M U3ydeHHE TNPUZHAKOB HX MPOTEKAHHs, B3aWMOJICHCTBHE KOHLEHTPUPOBAHHON a30THOMN
KHACJIOTHl C MeJbI0 (BO3MOXHO HCIOJH30BAHWE BHCOMATEPUAIIOB), M3YYCHHE MOJENeH KPUCTAUTHYECKUX
peméTok anmasa, rpadurta, dyimepeHa, 03HaKOMJICHHE C MPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM NMPOTHBOrasa, MojyueHue, COOMpaHue, paclio3HaBaHUE U M3y4YeHUE
CBOWCTB YIJIEKUCIIOTO ra3a, MPOBEJeHNE KaueCTBEHHBIX PEaKlIMi Ha KapOOHAT M CHIIMKAT-UOHBI U U3yYCHHE



IPU3HAKOB HUX IPOTEKaHMs, O3HAKOMJIEHHWE C NPOAYKLIHMEH CHUIMKATHOW IPOMBIIUIEHHOCTH, DPELIEHUE
AKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BaxkHelne HeMeTalIbl ¥ X COETUHEHUS.

Metayibl M X COeIMHEHHUS

OOmast XapakTepUCTHKA XUMHUYECKUX 3JEMEHTOB — METAJJIOB HAa OCHOBAaHUM HX IOJIOKEHHS B
[lepuoanueckoit cucreme xumuueckux siemeHToB . M. MengeneeBa u crpoenusi atomoB. CTpoeHue
MeTaJlIoB. MeTanuueckasi CBsI3b U METAJUIMUECKas KpUCTalIM4ecKas pemérka. DJIEKTPOXUMUYECKUI psj
HanpspDKeHUH MeTauioB. du3nueckue UM XMMHUYECKHe cBoiicTBa MeTayioB. OOmume cnocoObl MOITy4eHUs
MmeTauioB. [IoHATHE O KOPPO3UM METAJJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT Koppo3uu. CruiaBel (CTalb,
YYT'yH, JIOPATIOMUHHNA, OpOH3a) U X IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounble meTamibl: nojoxeHue B Ilepuommueckoil cucreme XuMUYecKux diaemeHToB J[. .
MeneneeBa, CTpOGHHE HMX aTOMOB, HaxoxjaeHHe B mpupopae. dusnyeckue M XMMHUUYECKHE CBOWCTBa (Ha
npuMepe HaTpus U Kanus). OKCHIbl ¥ THIPOKCUIBI HATPpHs U Kanus. [[puMeHeHue meno4HbIX METauIoB U UX
COCIMHEHU.

[[{erouHO3eMeENbHBIE METAIBI MAarHUM M KanbLui: mosoxxeHue B Ilepuoaudeckoilt cucreme
xumuueckux aeMeHToB JI. M. MenneneeBa, CTpoeHHE X aTOMOB, HaXOXKJeHUE B Ipuponae. Pusznyeckue u
XMMHUYECKHE CBOICTBa MarHus W KanbLus. Baxneiiue coeauHeHUs KanbLus (OKCHJ, TUAPOKCHUI, COJIN).
JXKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHEHMS.

AmoMuHuii: nonoxkenue B llepuoanueckoil cucreme xumuueckux anemeHToB [[. 1. Menneneesa,
CTPOCHHE aToMa, HaxOXJIeHHe B mpupojae. OU3nNuecKue u XMMHUYECKUE CBOWCTBA alfOMUHU. AMMOTEpHBIE
CBOICTBA OKCHJA U TUAPOKCUIA ATTIOMUHUS.

Keneszo: nonoxenue B [lepuoanueckoii cucteme xumuieckux ueMeHToB . 1. Menzneneesa, ctpoeHue
aToMa, HaxoXxaAeHue B npupoje. dusndeckre U XuMU4YeCKue CBOMCTBA keine3a. OKCUIbl, TUAPOKCUIBI U COIIU
xenesa (I1) u sxenesa (I1I), ux cocra, cBOWCTBa U MOJTyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ o0pa3llaMd METaJUIOB M CIUIAaBOB, UX (U3NYECKUMHU CBOHCTBaMH, H3y4eHUE
pe3yJabTaTOB  KOPPO3UM METAUIOB  (BO3MOXHO HCIIOJIB30BAHHE BHUJICOMATEPUAIOB), OCOOEHHOCTEH
B3aMMOJCHCTBUSI OKCUAA KalbLMsl M HaTpUs C BOAOM (BO3MOXHO MCIIOJIb30BaHUE BUIEOMATEPUATIOB),
UCCIIEIOBaHUE CBOWCTB JKECTKON BOJIBI, MpoOLIecca FOPEHUs JKejle3a B KUCIOopoie (BOZMOXKHO HCIOIb30BAHUE
BHUJICOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMI HA MOHBI: MarHusl, KaJblHsl, ATFOMUHNUSA,
nuHkKa, xenesa (II) u xenesa (III), mequ (II), HaOmroaeHMe U ONMMCaHUE MPOLECCOB OKpAIIMBAHUS IJIAMEHU
MOHAMM HAaTpUs, Kajdus M Kajdblus (BO3MOXHO HCIOJB30BaHUE BHJIEOMATEpUANIOB), HCCIEI0BaHUE
aM(OTEpHBIX CBOWCTB THAPOKCH/IAa AIFOMUHUS M THAPOKCH/A IMHKA, PEIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaykHele MeTaulbl U UX COETUHEHUS».

XuMus M OKpyxKauas cpeaa

BemiectBa 1 Marepuaibl B MOBCEAHEBHOW KU3HU ueioBeka. be3omacHoe MCIONb30BaHUE BEUIECTB U
XUMHUYECKHX peakiuil B ObITy. [lepBas momMouib Npu XMMUYECKHX OXKOTraxX M OTPaBJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpYy»Karomied cpenbl (MpenenbHas JOMyCTHMAas KOHIEHTpalus BEIEeCTB,
nanee — [1/1K). Poabs XxuMuu B pelieHUH 3KOJI0THYECKUX IpooIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHajIoB (CTEKIIO, CIJIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIbI).

Mesxicnpedmemmuuie cea3u

Peanu3anus MeXnpeIMETHBIX CBA3€H IPU HM3YYEHMM XHMHM B 9 Kiacce OCYIIECTBIISIETCS 4Yepe3
HCIIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHSITUN, TaK U MOHITHM, SIBISIFOIIUXCS CUCTEMHBIMU IS
OTJIENIbHBIX NIPEAMETOB ECTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0me ecTeCTBEHHO-HAY4YHbIE MOHATHS: HAy4HBIM (pakT, ruUmoresa, 3aKOH, TEOPHs, aHAIU3, CHHTE3,
KJIacCU(pUKalus, NEePUOAUYHOCTb, HAONIOJEHUE, HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEpPEHHE, MOJEIb,
SBJIEHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MaTEPUATIBL.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIET0 0OOpa3oBaHUS
JIOCTHTAIOTCS B X0JI¢ OOYYCHHS XUMHUH B €AMHCTBE yUeOHON M BOCTIMTATEIIBHON JCATEIHHOCTH
B COOTBETCTBUM C TPAAWIIMOHHBIMA POCCHHUCKAMU COIMOKYJIBTYPHBIMH U JyXOBHO-
HPaBCTBEHHBIMHU IICHHOCTSMH, IPUHATHIMH B OOIIECTBE MPAaBWIAMH X HOPMaMHU TIOBEACHUS U
CIOCOOCTBYIOT ITPOIIECCAM CAMOIIO3HAHHMS, CAMOPA3BUTHS M COIMATU3AIMHA 00YYaIOIIUXC .

JIM4HOCTHBIE pe3ybTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOU MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAINI W PACIIMPEHUE OIBITA JCSITEIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUSA

IICHHOCTHOTO OTHOIICHHUS K OTCYCCTBCHHOMY KYJIBTYPHOMY, HMCTOPHYCCKOMY U
HAyYHOMY HACJICJINI0, TMOHUMAHUS 3HAYCHHS XUMHUYECKOW HAyKH B JKU3HH COBPEMEHHOTO
o01ecTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOU MH(OpMAIE O TepeaOBhIX TOCTIKCHUSIX U
OTKPBITUSX MHUPOBOM U OTEYECTBEHHOM XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MIPEICTABIICHUS] O COIMATBHBIX HOPMAax M TPABIIIAX MEXIMYHOCTHBIX OTHOIIECHWUU B
KOJUICKTUBE,  KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  OOINECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEILCKOM, TBOPYECKOM M JPYTMX BHAAX ACATECIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM COBMECTHOM JEATEIBPHOCTH IPH BBIOJIHECHUU Y4YeOHBIX, IMO3HABATEIBHBIX
3aJ1a4, BBIMOJTHEHUN XUMHYECKUX SKCTICPUMEHTOB, CO3JITaHUN YUeOHBIX IMTPOCKTOB, CTPEMIICHUS
K B3aMMOINIOHMMAHHWIO ¥ B3aWMOIIOMOIIM B TPOIECCEe DJTOH Y4eOHOW JeATEIHHOCTH,
TOTOBHOCTH OIICHMBAaTh CBOE TOBEACHHWE W IIOCTYNKH CBOMX TOBAPUINCH C IO3UIUU
HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS IMOCEACTBHM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKAE TMPEACTABICHUS O BENIECTBE W XHMHUYECKOW  PEaKIHH,
COOTBETCTBYIOIIME COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOIINE OCHOBY IS
MOHMMAaHMUS  CYITHOCTH HAyYHOM KapTHHBI MHpa, TPEACTaBIeHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIBI, B3aUMOCBS3SIX YEIOBEKA C IPUPOJTHOU CPENIOi, O POJIH
XUMUH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHBBI, HAMPABIICHHBIE HA TOJYYCHHE HOBBIX 3HAHWH 10 XHWMHH,
HEOOXOUMBIC TSI OOBSACHEHWS HaOMIOJAEMBIX MPOIECCOB W SIBJICHWH, T03HABATEILHOM,
WHOOPMAITMOHHOW M YHUTATEIbCKON KYyJIbTYphl, B TOM YHCJE HaBBIKOB CaMOCTOSITEIBHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH
cpencTBaMu MHGOPMAIIMOHHBIX TEXHOJIOTHIA;

HHTEpeC K OOYUYEHMIO M MO3HAHHUIO, JIF0O03HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K
caM000pa30BaHUIO, MPOEKTHON U UCCIEI0BATEIbCKON IS TEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTU U YPOBHS 00YUYEHUS B JAIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:



OCO3HAaHWE IIEHHOCTH J>KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO,
YCTaHOBKHM Ha 370POBBIA 00pa3 >KM3HMU, OCO3HAHME IOCIEICTBUNA W HEMPHUITHE BPETHBIX
MPUBBIUCK (YIOTPEOICHUS AIKOTOJIsl, HAPKOTUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIOCHUS
IpaBWJI OE30MACHOCTH TPU OOpAIICHUH ¢ XUMHUYECKHUMH BEIIECTBAMHU B OBITY M peaibHON
KU3HU;

5) TpyA0BOr0 BOCIIHTAHUSI:

MHTEpEC K MPaKTUIECKOMY HM3YUYEHHIO Mpodeccuil U Tpyaa pa3IndHOro poja, YBaKECHHUE
K TPYAy WU pe3ylibTaTaM TpPYAOBOIl AEATEIBHOCTH, B TOM 4YHCIIE HA OCHOBE MPHUMEHEHUs
NPEIMETHBIX 3HAHWM 10 XWUMHH, OCO3HAHHBIH BBHIOOP WHIMBUIYAIBHON TPacKTOPUHU
IPOAODKEHUs 00pa30BaHUSA C Y4ETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XWMWH,
OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, YCIEITHONW MPOPECCHOHATBHON NEATEIbHOCTH U
pa3BUTHUSL HEOOXOAUMBIX YMEHHI, TOTOBHOCTD aJalTUPOBAThCS B MPO(ecCHOHANBHOI cpee;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

HKOJIOTMYECKH 1EJIECO00pa3HOE OTHOIICHUE K MIPUPOIE KaK UCTOYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIIECTBOBaHUs, IOHUMaHUE [IEHHOCTH 3/10pOBOT0 M Oe3omacHoro odpasza >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHUE IIEHHOCTH COOJIIOACHUS TpaBWil OE€30MacCHOrO TOBEACHUS NpH padoTe ¢
BELIECTBAMH, a TAKXKE B CUTyallUsIX, YIPOXKAIOIIMNX 370POBBIO U KU3HU JIOACH.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranmpeaMETHBIX pe3yJbTaTOB BBIICISIOT 3HAUYUMBbIE 11 (POPMHUPOBAHUS
MUPOBO33pEHUs 00IIEHAYYHBIC TIOHATHUS (3aKOH, TeOpHs, MPUHIIMII, TUTIOTE3a, PaKT, CUCTEMA,
MPOIECC, OSKCIEPUMEHT U JAPYroe.), KOTOpbIe HCHOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpEeAMETax U TO3BOJISAIOT HAa OCHOBE 3HAHUM M3 3TUX IpPEeIMETOB (POPMHUPOBATH
IPEJICTaBICHUE O LIEJOCTHOM Hay4HOH KapTUHE MUPA, U YHUBEpCAJbHbIE yueOHbIE AEHCTBUS
(mo3HaBaTenbHBIC,  KOMMYHUKATHUBHBIE,  PETYJSITHBHBIE),  KOTOpBIE  OOECIEeUMBAIOT
¢bopMUpOBaHHE TOTOBHOCTH K CaMOCTOSITEIHbHOMY TUIAHHPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOM eI TENHLHOCTH.

ITo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe 1eHCTBUSA

ba3oBble 1oruyeckue 1eMcTBUA:

YMEHHsI HUCTHOJb30BaTh MPHUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHUHM 3HAHUIL:
pacKpblBaThb CMBICT XHMHUYECKUX TOHATHH (BBIACNATH WX XapaKTepHbIC MPHU3HAKH,
yCTaHaBIMBAaTh B3aUMOCBSA3b C JPYTMMU MOHATUSIMM), HCHOJIb30BaTh TOHATHUS IS
OOBSICHEHUS] OTHEIbHBIX (AKTOB M SIBJICHUM, BBIOMPATh OCHOBAaHUS U KPUTEPUH IJIs
KJIACCU(PUKALMU XUMUYECKUX BEIIECTB M XMMHUYECKUX pEeaklui, yCTaHaBIMBAaTh MPUUHMHHO-
CJICICTBEHHBIC CBSI3M MEXIy OOBEKTaMHW H3y4YeHUsS, CTPOUTH JIOTUYECKUE PACCYKICHUS
(MHIyKTUBHBIC, ACTyKTUBHBIC, TIO aHAJIOTHH ), €NIaTh BHIBOBI U 3aKIIFOUCHUS;

yYMEHHE MPUMEHSTH B MpoIlecce MO3HAHUS MOHATHUS (MPEAMETHBIE U METaIllpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCHOJIb3yeMble B XHUMHH, MPeoOpa3oBBIBATh MIMPOKO
IPUMEHSEMbIE B XUMUHU MOJICTIbHBIC MTPEACTABICHUS — XUMHUECKUN 3HaK (CUMBOII DJIEMEHTA),
XUMHYecKas QopMysia ¥ ypaBHEHHE XHMHUYECKOHW pEaKIMu — TpPU pPEIICHUH ydeOHO-
MO3HABaTEJbHBIX 3aJ]a4, C YYE€TOM OSTUX MOJENBHBIX TMPEACTABICHUN BBIABIATH H
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM M3yYaeMBIX O0OBEKTOB — XMMHUECKHUX BEIIECTB U



XUMHUYECKUX PEaKUUid, BBISIBISATH 00IIHE 3aKOHOMEPHOCTH, MPUYUHHO-CIIEJICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B U3YHUAEMBIX IPOLECCAX U SIBICHUSIX.

ba3oBble uccienoBarejbcKue 1eMCTBUA .

YMEHHE HCMOJIb30BaTh MOCTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUS, a
TaKK€ B KaueCTBE OCHOBBI JUIsi (DOPMHUPOBAHMSI THUIIOTE3bl IO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYXKICHU;

NpUOOPETEHUE OMbITA IO IJIAHUPOBAHHMIO, OPraHU3ALUH U TPOBEICHUIO YYEHUYECKHX
HKCIIEPUMEHTOB, YMEHUE HAOIIOJATh 3a XOAOM IPOLECCa, CAMOCTOSITENIBHO MPOTHO3UPOBATH
ero pesynbTar, (HopmMyaupoBaTh OOOOIIEHHS W BBIBOJABI IO pe3yjbTaTaM MpPOBEAEHHOIO
OTIbITA, UCCIIEIOBAHUS, COCTABISATh OTUET O MPOJICIIaHHOMN padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMpPATh, AHAIM3UPOBATH W HUHTEPIPETHPOBATH HHPOPMAIHMIO PATUYHBIX
BUJIOB U (OpPM TMpEACTABICHUS, MOIYIaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAs
JaUTepaTypa XHUMHUYECKOTO COJAEpXaHMs, CIpaBOYHbIE IOcoOus, pecypcbl HWHTepHeTa),
KPUTHYECKU OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OpMALINIO;

YMEHUE MPUMEHSTh Pa3IMYHbIe METOJIbI U 3aIPOChI IPH MOUCKE U 0TOOpE MHPOpMaLIUU
Y COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJI BBHITOJIHEHUS YYEOHBIX U MO3HABATEIbHBIX
3a/a4  ONpEAENIEHHOr0 Tuma, HNpuoOpeTeHHue ombiTa B 00JacTH  HUCHOJIb30BaHUS
UH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTMH, OBJAQJCHUE KYJIbTYpOH aKTHUBHOIO
UCIIOJIb30BaHUSl PA3JIIMYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOSITEILHO BBIOMPATH ONTHUMAJIBHYIO
dbopMmy mnpeacTaBiaeHUuss MHPOPMALMM M WJUIFOCTPUPOBATH pPELIAEMbIE 3a/1a4d HECIOKHBIMU
CXeMaMHu, IuarpaMmmamu, ApyruMu GopMaMu rpa@uky U uX KOMOMHALMSIMU;

YMEHHME HCMOJIb30BaTh W AHAJIU3UPOBATH B IpolLiecce y4eOHOM M HCCIEN0BATENIbCKON
NEATENIbHOCTH HMH(POPMALMI0O O BIMSHUM TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3siicTBa U
TpaHCIOPTa HA COCTOSIHUE OKPY’KAOIIEH MPUPOTHOM CpEIbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

yMEHHUs 3aJaBaTh BOMpOCHl (B Xoj€ nuanora W (W) JUCKYCCHM) IO CYIIECTBY
oOcyxgaeMoil Tembl, (POPMYIMPOBATH CBOU MPEUIOKEHHUS OTHOCUTEIBHO BBIIOIHEHUS
MPEIIOKEHHON 3a/1a4u;

YMEHUSI Y4eOHOT0 COTPYJHUYECTBA CO CBEPCTHUKAMM B COBMECTHOM MO3HABATEIbHOU U
MCCJIEI0BATENBCKON JIESITEIbHOCTH MPU PEIICHUH BO3HHUKAIOIIKX MPOOJEeM Ha OCHOBE yuéTa
00X WMHTEPECOB M COTJAcOBaHUS MO3ULUN (0OCYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBD), KOOpPAMHALIMS COBMECTHBIX JCHCTBUM, OINpPENEICHUE KPUTEPUEB II0 OLIEHKE
KadeCcTBa BBITIOJIHEHHON pabOTHI U APYTrue).

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSATENILHO ONPEAEIIATh NI AeATEIbHOCTH, JIAHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIUPOBATh U MPHU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JIE€ATEIbHOCTH, BHIOMPATH
HanOosee H(p(EeKTUBHBIE CHOCOOBI pelieHusT y4eOHbIX U TIO3HABATENBHBIX  3ajad,
CaMOCTOSITEIIBHO COCTAaBJIITh WJIM KOPPEKTUPOBATH NMPEIIOKEHHBIN aJTOPUTM IEUCTBUMN IPU
BBINIOJIHEHUM 33J]aHUi C y4€TOM MOJYyYEHUsS HOBBIX 3HAHUUA 00 M3ydaeMbIX OOBEKTax —
BEILECTBAX M PEAKUUAX, OLEHHWBATh COOTBETCTBUE IIOJYYEHHOI'O pE3yJibTaTa 3asBICHHOU
LEIM, YMEHHE HCIIOJIb30BaTh W AaHAJIU3UPOBATh KOHTEKCTHI, IPEIaraeMble B YCIOBUU
3aJlaHUIl.



HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pE3yJbTATOB 110 OCBOCHHUIO 00S3aTEIBLHOTO COACPKAHUSA,
YCTAaHOBJICHHOTO JaHHOW (QeaepanbHOl pabodueld MporpamMMou, BBIIEISIOT: OCBOCHHBIC
0o0yJarouMMuCsl Hay4yHbl€ 3HAaHUS, YMEHHS W CIOCOOBI NEWCTBUM, crerupuyeckue s
npeaMEeTHONM o0nacTu «XUMUs», BUIbl JESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETaliy, MpeoOpa30BaHUI0 M MPUMEHEHHIO B Pa3IUYHBIX Y4YEOHBIX U HOBBIX
CUTYyaIUSX.
K koHiy oOydeHuss B 9 kiacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

PAacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHH: XMMHYECKHHI DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTHOH, aHHOH, IIPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTb, DJIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUsI, XUMUYECKasi peaKkuus,
XUMHYECKasi CBS3b, TEIJIOBOM 3PQEKT peakinu, MOJb, MOJSIPHBIH 00BEM, PacTBOD,
AIIEKTPOJIUTBI, HEAJIEKTPOJIUTHI, SIEKTPOJIUTHYECKAs JUCCOLNALINS, PEAKIUN HOHHOTO
oOMeHa, KaTrajau3aTop, XMMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE
peakuuu, OKHUCJIMTEIILHO-BOCCTAHOBUTEIIbHBIC peakuuy, OKUCJIUTEIIb,
BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBJIEHHE, aJJIOTPONUS, aM(OTEpPHOCTb,
XUMUYECKasd CBs3b (KOBaJIEHTHAsl, HWOHHAs, METAJUIMYECKas), KpHUCTAIMYECKas
penéTKa, KOppo3Hsi METAJLIOB, CIUIABBI, CKOPOCTh XUMHYECKOW PEAKIMH, IPEAEIBHO
nonycrtuMmas koHneHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHI M NPUMEHSTH 3TU
MOHATHUS NIPU OMMCAHUHU BEIIECTB U UX MPEBPALLCHUN;

UCITIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY [JIi COCTaBieHUs (OpMysl BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpENENATh BAJEHTHOCTh W CTENEHb OKUCIEHUS XHMHYECKHX D3JIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaCCy COEAMHEHMH Mo QopMmysiaM, BUJ XUMHYECKON CBsI3U (KOBaJCHTHAs, MOHHA,
METaJUINYeCcKasi) B HEOPraHUYECKUX COCIMHEHMSX, 3apsi] HOHA I10 XUMHUYECKON
dbopmyIe, XxapakTep cpeibl B BOJHBIX pacTBOpaX HEOPTaHMYECKUX COCTUHEHUU, TUI
KPUCTAUINYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cmbIci leprnoanueckoro 3akona /[. . MenaeneeBa u 1eMOHCTPUPOBATH
ero MOHMMaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabauuHyto Gopmy llepuoanueckoit
CUCTEMBl XMMHYECKUX JJIEMEHTOB: Pa3jiuyarTh IOHATUS «JaBHasg noAarpynna (A-
rpynna)» u «mnoboynas noarpynna (b-rpynma)», mMansie u OosblliMe€ TEPHUOIBL,
COOTHOCUTH O0O3HAUYEHMS, KOTOpPbIE HUMEIOTCS B IEPUOAMYECKONW Tabiuie, C
YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U
3apsij siipa, o011Iee YUCo IEKTPOHOB U pacpeIesIeHNe UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OO0IIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M HX
COEIMHEHUI B MIPEAEIIAX MaJIbIX MEPUOAOB U TVIABHBIX MOATIPYIIL C YYETOM CTPOCHHS
UX aTOMOB;

KJIACCU(PUIIMPOBATH XUMUYECKUE JIEMEHThI, HEOPraHUYECKHE BEIleCTBA, XUMUYECKUE
peakuuu (MO YMCIy U COCTaBY YYacTBYIOUIMX B pPEaKUUU BELIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHEeW OKUCIIEHUS XUMHUUECKUX 3JIEMEHTOB);



XapaKkTepu30BaTh (ONUCHIBATh) OOIME M cHeHU(pUUYECKUE XUMHUYECKUE CBOMCTBA
IPOCTBIX U CIIOKHBIX BEILECTB, IOATBEPKAasi ONUCAHUE NPUMEPaAMH MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEaKIIN;

COCTaBJISITh YPABHEHHUS AJIEKTPOJIUTUUECKON AUCCOUMALMN KUACIIOT, IEJI0YEH U COJIEH,
MIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS PEaKkI[iil HOHHOTO 0OMEeHa, ypaBHEHUS peaKiui,
HOJTBEPXKIAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSI3M MEXIY BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIHTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl MOCPEACTBOM
COCTaBJICHHSI 3JIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHUS, BO3MOXKHOCTHU
NPOTEKAHUSI XUMUYECKUX MPEBPAILICHUI B Pa3IUYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BELIECTB, MAaCCOBYIO
JIOJIF0 XMMHYECKOT0 3JIEMEHTA 110 (OpMyJie COETUHEHMS], MACCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaKlnu;

coOmoaTh MpaBWiIa MOJNb30BAaHUS XUMHYECKOM ToCylnol U 1a00paTOpHBIM
0o0OpyZOBaHUEM, a TaKKe MpaBuiia OOpalleHUs] C BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKIIMSMU IO BBIMOJHEHUIO TAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOTYYCHHIO
¥ cOOMpaHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKa U YTIIEKUCIIOTO ra3a);

IPUMEHATh OCHOBHBIE OIEpallMd MBICIUTEIBHON AESITEIbHOCTH — aHAJIU3 U CUHTES3,
CpaBHEHHE, O0OOLIEHHE, CUCTEMATHU3allMI0, BBISBIECHUE NPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JJI1 M3Yy4YEHHUS] CBOMCTB BEIIECTB M XMMMUYECKHUX PEaKIU, €CTECTBEHHO-
HAayyHbIE METOJIBI TO3HAHHUA — HAOMIOJEHWE, W3MEpEeHUe, MOJCIUPOBAHNE,
HKCIIEPUMEHT (PEAJIbHBII U MBICTICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE
9 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM B (uudposbie)
n/m mporpamMmsl ce o0pa3oBaTejibHbIE
ro K/P I/P
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHue u yriydiieHue 3HaHu| 5 1 bubnmoreka [JOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. bubnmnoreka HOK
1.3 8 1 1
XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUS
51 OO61mas xapakTepUCTHKa XUMUYECKUX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX
2.2 3ne§emo§ VIA{) niel. Cepa u e 6 bubmmorexa [JOK
' TPYHIBL. £-€p https://m.edsoo.ru/7f41a636
COCITMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX
2.3 anemeHToB VA-Tpymisl. A30T, pochop u ux 7 1 bubmmorexa [JOK
' PYIHAL ’ P https://m.edso0.ru/7f41a636
COCITMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 bubmorexa HOK
' B PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro no paszneny 25
Pa3nen 3. MeTauuibl 1 UX COeIMHEHHUS
bubnmorexa LIOK
3.1 i 4
Obmppie CBOHACTEA METAIIOB https://m.edsoo.ru/7f41a636
bubnmorexa LIOK
3.2 B i 16 1 2
QKHEHIINEe MEeTaJUTbl U UX COCTUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pa3znea 4. Xumus U OKpysKamomas cpeaa
4.1 BemecTBa u MmaTepuaisl B KU3HU YEIOBEKA 3 bubmmorexa [JOK
' - P https://m.eds00.ru/7f41a636
Hroro mo pazneny 3
PeszepBHoe Bpems 3 bubmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

[NPOT'PAMME
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https://m.edsoo.ru/7f41a636
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NOYPOYHOE NTIAHUPOBAHUE
9 KIIACC

N KosmuecTBo yacos DJIeKTPOHHbIE
°
uudposbie
n/ Tema ypoka Bcee
Hara oOpa3oBaTe/ibHbIE
n ro K/P /P
pecypchl
[Tepuonnueckuii 3aKoH. bubnmnoreka HOK
1 [Iepuoanueckas cucTeMa XUMHUYECKUX 1 https://m.edsoo.ru/00adb5
snemenToB . . Menaeneesa 9
3aKOHOMEPHOCTH B U3MEHEHUH bubnmoreka [JOK
2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 https://m.edsoo.ru/00adb6
NEPBBIX TPEX MEPUOJIOB b6
Knaccudukanus 1 HOMEHKIATypa bubmorexa LOK
3 P 1 https://m.edsoo.ru/00adb7
HEOPTaHMYECKUX BEIICCTB 62
Buapl XUMHUYECKOH CBSI3U M THITBI bubmorexa [JOK
4 . 1 https://m.edsoo.ru/00adba
KPUCTAJUTMYECKUX PEHIETOK 6
KonTtponsHast padora Nel mo teme
) «IloBTOpEHUE U yriyOaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/IesioB Kypca 8 Kiacca
bubnuoreka [{OK
Knaccudukanus XuMHUIECKUX
6 11) 1 1 https://m.edsoo.ru/00adbc
PEaKIMH 1O pa3IuYHBIM ITPU3HAKAM b0
[ToHsiTHE O CKOPOCTH XMMUYECKOM bubmuoreka [IOK
7 peakuuu. [IoHsTHE O TOMOTEHHBIX U 1 https://m.edsoo.ru/00adbe
TeTePOTreHHBIX PEaAKIIHIX 9a
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.
DaKTOpBbl, BIUSIIONINE HA CKOPOCTh bubmorexa [JOK
8 Pl . 1 https://m.edsoo.ru/00adc2
XUMHUYECKON PEeaKIMK U MOJI0KEHNE 8¢
XUMHYECKOTO PaBHOBECHUS o
OKHCTUTENbHO-BOCCTAHOBUTEILHBIE bubmmorexa [JOK
9 1 https://m.edsoo.ru/00adca
peaxiuu
de
Teopus 31eKTPOTUTHUECKOI bubmuoteka [IOK
10 nuccormani. CHILHBIE U clIa0bIe 1 https://m.edsoo.ru/00adcd
SIIEKTPOJIATHI 68
bubnunorexa LIOK
11 HonHbIe ypaBHEHNS peakIuil 1 https://m.edsoo.ru/00add4
48
XUMHUYECKHE CBOMCTBA KUCJIOT U but6mmorekxa [IOK
12 OCHOBaHUH B CBETE MpeACTaBIeHUI 00 1 https://m.edsoo.ru/00add5
AIIEKTPOIUTUIECKON JTUCCOITUAIIUT da
13 XuMHU4YecKrue CBOMCTBA COJICH B CBETE 1 but6mmoreka [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

MpeICTaBICHUA 00
AIICKTPOIUTUIECKOMN TUCCOIIMAIINN

https://m.edso0.ru/00add8
b2

but6mmoreka [IOK

14 [TonsiTe 0 TUIpOIU3E CoeH https://m.edsoo.ru/00add9
d4
O060011eHNEe U CUCTeMAaTU3aIHS bubmorexa LHOK
15 . https://m.edsoo.ru/00addd
3HAHUH
12
bubnunoreka LIOK
[IpakTuyeckas padora Ne 1. «Pemenue
16 P P https://m.edsoo.ru/00addb
IKCIIEPUMEHTAIBHBIX 33124 fa
KonTtponsnas padora Ne2 o reme bubnuoreka [JOK
17 «OIIEKTPOIUTUYECKAS TUCCOLMALINS. https://m.edsoo.ru/00adde
XUMHUYECKUE PEAKIH B PACTBOPAX) c0
OO0m1as xapakTepucTHUKa rajJoreHoOB. bubnmnoreka HOK
18 XUMHUYECKUE CBOMCTBA HA IPUMEPE https://m.edsoo.ru/00addfe
XJiopa 2
Xnoposogopoa. CoJisiHast KUCIOTA, bubnunorexka LIOK
19 XUMHUYECKHE CBOMCTBA, MOJIyYCHUE, https://m.edsoo.ru/00adel
[PUMEHEHHUE 04
[TpakTuyeckas pabora Ne 2 o Teme Bu6mmoteka [JOK
20 «[lony4yeHue CONHON KUCIOTHI, https://m.edsoo.ru/00ade3
u3y4yeHue e€ CBONCTBY 48
Brruucnenus mo ypaBHEHUSIM bubnnorexa [JOK
21 XUMUYECKHUX PEaKLU, ECIIM OJUH U3 https://m.edsoo.ru/00ade4
peareHToB JlaH B U30bITKE 88
OO11ast XapaKTepUCTHKA 3JIEMEHTOB bubmorexa LOK
22 Paicep https://m.edsoo.ru/00ade6
VIA-rpymmsl
4a
AnnoTponHbie MOIU(UKALIUNY CEPHI. bubmmoteka IIOK
23 HaxoxxeHue cepsl U €€ COCIMHEHUN B https://m.edsoo.ru/00ade6
npupoje. XMuMUYECKHE CBOMCTBA CEPBI 4a
CepoBopaopoj, cTpoeHue, pusznyeckue Bubmorexa LIOK
24 p pOZL, Tpu ’ https://m.edsoo.ru/00ade8
U XUMHYECKHE CBOMCTBA 02
Oxkcuppl cepbl. CepHast KHCIIOTA, bubmuoteka [IOK
25 ¢du3nueckre 1 XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea
IPUMEHCHUE 28
XHUMHUYECKUE PEAKIINH, JIEKALUE B
OCHOBE ITPOMBIIINIEHHOTO CTI0c00a
MTOJIyYEHUS] CEPHON KUCIIOTBI bubmorexa OK
26 ya P ' https://m.edsoo.ru/00adec
XUMHUECKOE 3arps3HEHUE 8a
OKPY’KaIOILEeH Cpeibl COEAUHEHUSIMHU o
cepsl
27 Brrunciaenue MaccoBoii 10JIM BBIXOAa but6mmoreka [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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

IPOAYKTA PEaKuu

https://m.edsoo.ru/00adec
8a

OO61as xapakTepuCTHKa 3JIEMEHTOB

VA-rpynmsl. A30T, paclipocTpaHeHHE bubmmorexa [JOK

28 PYIEL > Pactpoctp https://m.edsoo.ru/00adee
B IIpupoze, GU3nIecKue u 26
XUMHUYECKHUE CBOWCTBA o
AmMMuak, ero pusndeckue u bubnmoreka [JOK

29 XUMUYECKHE CBOMCTBA, MOTyYeHUE U https://m.edsoo.ru/00adf0
pUMEHEHHE 04
[TpakTrueckast pabota Ne 3 o teme Bu6muotexa [JOK

30 «ITomydyenre aMmmuaka, U3yuyeHue ero https://m.edsoo.ru/00adf1
CBOMCTB» 80
A3OTHas KACIOTa, e€ Ppu3nueckue u bubmorexa OK

31 N https://m.edsoo.ru/00adf3
XUMHUYECKHE CBOMCTBA 06
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHHUS B KAU€CTBE MUHEPATbHBIX bubmuoreka [{OK

32 ynoOpeHnii. XuMru4eckoe 3arpsi3sHeHne https://m.edsoo.ru/00adf5
OKPYXKaIOIEH Cpeibl COCANHEHUAMU 18
a3oTa
®dochop. Okcun dhocdopa (V) u bubmuoreka [{OK

33 dochopHas kucnora, pusmuecKue u https://m.edsoo.ru/00adf6
XMMHYECKUE CBOMCTBA, MOJYYEHHE 8a
Hcnonb3oBanue GocdaTtoB B KauecTBe
MUHEPATBHBIX YI00pCHHIA bubmorexa HOK

34 P yAoOP . https://m.edsoo.ru/00adfc2
3arpsi3HeHue NPUPOJHON CPeIbl 0
docharamu B
VYriepon, pacipoCTpaHEHUE B bubmmnoreka HOK

35 npupoze, Gu3nYeckue 1 XUMUYECKHe https://m.edsoo.ru/00adfd
CBOMCTBA 9c
Oxcuapl yraeposa, ux Gpusndeckue u
XI/IMI/I‘ICCI}:II:IG chOITICTBa ! bubmorexa LOK

36 ] https://m.edsoo.ru/00adfeb
DKosoruyeckue mpoodaemsl, o
cBsi3aHHbIE ¢ okcuIoM yriepoaa (1V) -

bubmmoteka IIOK
37 VYronpHas KUCIIOTa U €€ COH https://m.eds00.ru/00ae00
6¢

[TpaxTuueckas padota Ne 4 o Teme
"IlonyyeHune yriaekucioro rasa bubmorexa OK

38 i I ) https://m.eds00.ru/00ae02
KagecTBeHHast peakius Ha KapOOHAaT- 26
noH" o
[TepBoHavanbHbIe MOHATHS 00 bubmuotexa [IOK

39 OpPTaHWYECKHX BEIIECTBAX KaK O https://m.edso0.ru/00ae05
COEIMHEHUAX yriepoaa de

40 KpeMnuii u ero coenuHeHus bubnuorexa [IOK
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https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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https://m.edso0.ru/00ae08
Oa

[Tpaktuueckas padota Ne 5. Pemenne
SKCIICPUMCHTAJIBHBIX 3a/la4d 110 TCMC

bubnunoreka LIOK

41 . https://m.edsoo.ru/00ae0bf
«Bakneime HeMeTalIbl U UX 9
COCTMHCHUS) =
KoHntposbnas padora Ne3 o teme bubnmoreka [JOK
42 «Baxxuelme HeMeTaIbl U UX https://m.edso0.ru/00ae0e
COEIMHEHHUS 18
OO0mas XxapakKTepruCcTUKa XUMHYECKUX
3JIEMEHTOB — METAJIJIOB.
Merammueckas CBs3b U bubmorexa [IOK
43 https://m.edsoo.ru/00ael0
MeTaJUTMYecKask KpUCTaIMIecKas 36
pemérka. Pu3nyecKue CBOMCTBA o
METaJIOB
XuMHYECKHE CBOMCTBA METAJIIOB. bubnnorexa [IOK
44 DIIEKTPOXUMUYECKUN P https://m.edsoo.ru/00aell
HaIpsHKEHUH METaIOB 56
O61mue crnocoObl MOTyYeHUs
MetaiioB. CruiaBbl. Berunciienus mo bubnnorexa [{OK
45 YPaBHEHUSAM XUMHUYECKUX PEaKIIU, https://m.edsoo.ru/00aell
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT 56
pUMecH
bubmuoreka [{OK
46 [TonsaTue o KOppoO3uK METAIIIOB https://m.edso00.ru/00ael2
78
bubmmoreka IIOK
47 [IlenouHbie MeTAITBI https://m.edsoo.ru/00ae14
b2
OKCHIBI U TUAPOKCHJIBI HATPUS U bubmorexa HOK
48 P P https://m.edsoo.ru/00ael4
KaJust
b2
[IlenoyHO3eMENBHBIE METAILIBI — bubmorexa [JOK
49 . . https://m.edsoo.ru/00ael5
KaJIbIIMA ¥ MarHun
ed
bu6nmorexa LIOK
50 Baxsneiime coeIMHEHUS KaTbIIUs https://m.edso0.ru/00ael5
e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HaHUH
JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bubmorexa HOK
52 https://m.edso0.ru/00ael8
yCTpaHEHHs 86
[IpakTuueckas padora Ne 6 o reme bu6muoreka [JOK
53 "YKECTKOCTH BO/IBI U METOJIBI €€ https://m.edsoo.ru/00aela

ycTpaHeHUs"

e8



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

bubnunoreka LIOK

54 ATrOMUHHAI 1 https://m.edsoo.ru/00aelc
64
AmMdoTepHbIe CBOMCTBA OKCHIA U bubmorexa [JOK
55 p 1 https://m.edsoo.ru/00aelc
THIPOKCHUIA
64
bub6nmoreka [IOK
56 Keneszo 1 https://m.edsoo.ru/00aeld
86
OKcuabpl, THAPOKCUIEI U COJIH Kejle3a bubmaorexa LIOK
57 » THAP 1 https://m.eds00.ru/00ae35
(1) u xene3a (111)
e6
58 O00011IeHNE U CUCTEMATHU3ALHS 1
3HAHUU
[TpakTuueckas padora Ne 7. Pemenue bubnmoreka [JOK
59 DKCII 3a7ad 110 TeMe «Baxkueimmue 1 https://m.edsoo.ru/00ae3d
MCETAJIJIBI U UX COCAUHCHUS» @
Beruunciienus mo ypaBHEHUsIM
XUMHUYECKHUX Peakluii .Berancienus Bubmorexa IOK
60 N p ’ 1 https://m.edsoo.ru/00ael17
MacCOBOM JI0JIH BBIX0JIa MPOYKTa 50
peakuuu o
61 O000I11IeHNE U CUCTEMATU3ALHS 1
3HAHUN
KonTponsHas padora Ne4 o Teme
62 «Baxueunme MeETaJLTBI U UX 1
COEIUHEHUS
BemecrBa 1 MaTepuaisl B Bubmaorexa IIOK
63 . p 1 https://m.edsoo.ru/00ae3f5
[MOBCEAHEBHOMN KU3HU YEI0BEKA 0
XUMHYECKOE 3arpsAa3HeHne Bubmorexa LIOK
64 . P 1 https://m.edsoo.ru/00ae42
OKPYXKAaroIIel cpebl 20
Posip xMHH B pelleHuun Bubmorexa IIOK
65 p 1 https://m.edsoo.ru/00ae42
HKOJIOTMYECKUX MPOoOIeM 20
. bubmuoreka [IOK
P . 0000
66 C3CPBHBIM YPOK © 111 erme 1 https://m.edsoo.ru/00ae0d
cUucreMaTtui3anda 3HaHUN Oa
. bubnuoteka [JOK
P . 0000
67 C3CPBHBIM YPOK © 111 cHue H 1 https://m.edsoo.ru/00adh3
cUCTEMATH3aLUs 3HAHUN 3c
bubnunorexa LIOK
68  PesepBHBIN yPOK. 1 https://m.edsoo.ru/00ad9c
b2
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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
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-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET









