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INOACHUTEJIBHASA 3AIINCKA

[TporpaMma 1o XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIMH IPENoaaBaHus y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[IporpaMMa 1o XUMHUHU JaéT TPEICTaBICHHE O IENsIX, OOIIeH cTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOUIUXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPeyCMaTPUBAET paclpeelieHre ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, ONPEAEseT KOIMUeCTBEHHbIE
Y KQUeCTBEHHBIC XapaKTEPUCTUKHU COJEPKAHUSI, PEKOMEHAYEMYIO MOCIE0BATEILHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUarOIIIXCsl, OTPEEIIIeT BO3MOXKHOCTH MPEAMETA JIJIS pealiu3aiun
TpeOoBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00Iero oOpa3oBaHHs, a TaKXke TpeOOBaHHW K pe3yiabTaTaM OOyYeHUs XUMHUU Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUJOB y4e€OHO-II03HABATEIHHOU JESATENbHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUU CIYKHUT OCHOBOU i1 POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCs, €T0
MPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHHS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPHUPOJIE, O MYTIX
peuieHuss TIOOANBHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUA YEJIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 06e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peajn3alii BO3MOKHOCTEH 711 caMOpa3BUTUS U POPMUPOBAHUS KYJIBTYPbI
JMYHOCTH, €€ 00mel 1 (PyHKIMOHATBHON TPAaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIICHUSI M TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB WX  CaMOCTOSTCIILHOM  y4eOHOW  JIeATENhHOCTH, OKCIICPUMEHTAIBHBIX U
UCCIIEIOBATENILCKUX YMEHHUI, HEOOXOJUMBIX Kak B I[IOBCEIHEBHOM JKM3HHM, TaK U B
poeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CIeNu(UKOH HAayuyHOTO MBINUICHHS, 3aKJIaJblBa€T OCHOBBI IE€JIOCTHOTO
B3IJIAJIa Ha E€IUHCTBO TMPUPOABI U  YEJIOBEKa, SBISETCS OTBETCTBEHHBIM  ATalloM
B (h)OpPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH O0YUaIOLUXCS;

crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHple HampaBieHHsS B OOyYEeHUH XUMHH 00€CIeYMBAIOTCS CIeNU(UKON CoIepKaHUs
y4eOHOT0 TpeaAMETa, KOTOPBIN SBJISIETCS MEIaroTMYeCKH aaliTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKU XMMUU Ha ONpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHWs OPUEHTUPOBAH HA OCBOCHHUE
00y4JaroIMMHUCS CUCTEMBI TIEpBOHAYATIBHBIX MOHSATUN XUMUHU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX TTOHATUH OPTaHUYECKOU XUMUHU.

CtpykTypa coiepaHHs TpOrpaMMBbl MO0 XMUMHU C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €& m3ydennro. CojaepkaHuE€ CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHCTEMBbI TMOHATUH O XUMHUYecKoi peakiuu. O0€ STH CUCTEMBI
CTPYKTYPHO OPTaHW30BaHBI IO TPUHIIMITY TOCJIEI0BATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuonnueckoro 3akoHa JI. 1. MenieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUEHHUsI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TIPEeNCTaBICHHI 00 PIEKTPOIUTUIECKOM TUCCOLMAIIMH BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS PAacCMATPUBAIOTCSI HA OCHOBE OSMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJIEHHBIX (PAKTOB, pa3BUBAIOTCSI IIOCIEIOBATENBHO OT OJJHOT'O YPOBHS K APYTrOMY, BBIITOJIHSSA
(GyHKIMY OOBSICHEHUS M TPOTHO3UPOBAHMSI CBOICTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
IIPUMEHEHHUS U IIOJYyYCHUS U3y4aeMbIX BEILECTB.

OcBoeHue MporpamMmbl 1O XHMHUH CHOCOOCTBYeT (OPMHUPOBAHUIO MPEJCTABICHUS O
XUMHYECKON COCTaBIAIOIEH HAy4HOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3ydueHne xumun
IPOMCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yYEeHHBIX y4eOHBIX IpeaMeToB: «OKpyKaromui
Mup», «buonorus. 5—7 knaccel» U «DuU3uKa. 7 Kaace.

[Tpy n3yyeHur XUMHUH IPOUCXOAUT (OPMHUPOBAHNE 3HAHUH OCHOB XMMHUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajadya y4eOHOIo NpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBbl XMMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
IPUOOIIEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IIPU N3YYEHHUH BEIIECTB U XMMHUUYECKUX PEaKLUi, B
(GOpMHpPOBAaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HH.

[lpy W3y4eHWH XUMHHM HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs Ba)KHOE 3HAUCHHE
nproOpenu Takue e, Kak:

—(opMUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K camM000pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO pELICHUH, CIOCOOHOW aJanTHpoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

—HaNpaBICHHOCTh OOYYEHHsS Ha CHUCTEeMAaTHYeCKOoe IMpHOOIIeHHEe OOyJyaromuxcst K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(OpMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

—o0ecrieyeHne yCIOBH, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OO0YYAIOIUMUCS OIBITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KJIHOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUAOB JESTEIBbHOCTH;

—(opmupoBaHue o01eH (YHKIMOHATBHON M €CTeCTBEHHO-HAyYHOW IPaMOTHOCTH, B TOM
yHclie YMEHUN 00BSACHATD U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUPA, UCII0NIb3Yys 3HAHUS U OIBIT,
NOJy4YEeHHbIe MPU U3YyYEeHUHM XMMUH, NMPUMEHATh MX NPHU pEIIeHUH MpoOJeM B MOBCEIHEBHOMN
YKU3HU U TPYJIOBOM I€ATEIBHOCTH;

—(opMupoBaHHe y 00yJaromuUXcs T'yMaHUCTUYECKUX OTHOIICHWH, MOHUMAHUS IIEHHOCTU
XUMHUYECKMX 3HaHUM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHMS CBOETO 370POBbS M OKPYXAroLIeW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHUBALMHU K O0YyYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIlEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU AajJbHENUIIero 00yueHus.

OO61iee yuCnoO 4acoB, OTBEIEHHBIX JJIS U3YUYEHMS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBisieT 136 yacos: B 8 knacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHavyajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XMMHM B KM3HM 4YellOBeKa. XUMHUsA B CUCTEME HayK. Tema u
BenlecTBa. du3nueckue CBOWCTBA BELECTB. ArperaTHoe cocTosiHue BemiecTs. [lonsaTue o merogax
NO3HaHUA B XuMHH. Yuctele BenectBa U cMecH. CriocoObl pa3feneHus CMecen.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE AIEMEHTHI. CUMBOJIBI XMMUUYECKUX 3JIEMEHTOB. [IpocThie
Y CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yYEHHUE.

Xumnueckas popmyina. BaqeHTHOCTE aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BemecTB. OTHOcuTenbHass aromMHas Macca. OTHOCHUTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'O 2JIEMEHTA B COEAMHEHUH.

Konnuectso Bemectsa. Mosb. Momsipaast macca. B3auMoCBsA3b KOJIMYECTBA, MACChI M YHCIIA
CTPYKTYPHBIX €IMHUII BerecTBa. Pacyérel mo GopMynamMm XUMHUECKUX COCAMHEHUH.

Puznyeckue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ INPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUueckue ypaBHeHus. Kiaccupukanus XuMUYECKUX peakuuii
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOM IMOCyA0H, mpaBuiaMu paboThl B jabopaTopuu U npuémMamu
oOpateHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAHUEM, M3YUYCHHE W ONMHUCaHUE (PU3NICCKUX CBOUCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHHe (U3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpPEHUE CBEYH,
IPOKAJIMBaHUE MEAHOM ITPOBOJIOKH, B3aUMOJICHCTBIE MeJla C KUCIIOTOM) siBIeHUH, HaOIro1eHue u
ONKCaHKe NMPU3HAKOB IPOTEKAHUS XUMUYECKUX peakluil (pa3ioKeHue caxapa, B3auMoJieiicTeue
CEepPHOM KHUCJIOTHI C XJOpUAOM Oapusi, paznoxkeHue ruapokcuna menu (II) mpu HarpeBanuu,
B3auMoJieiicTBHE Xkelne3a ¢ pacTBopoM coiu meau (1I), n3ydyenue cnoco6oB pasneneHus cMeceit:
C TIOMOIIBIO MarHurta, (QUIBTPOBAaHHE, BBIMAPHUBAHMUE, MAUCTIILIIANMSA, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM coyM, HaOJIOEHUE M ONKMCAHUE Pe3yJbTaToOB IMPOBEIEHUS
OMbITa, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHME MOJeNe MOJIEKYI
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucimopox — 2/l€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHUEe CBOWCTBA (peakluy TOPEHHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kucinopona B mpupoje. O30H — aloTporHas MOAM(pUKAIUs
KHCIIOpOJa.

TeroBoil 3QQexT XUMHUYECKOW peakluH, TEePMOXMMMUYECKHE YpaBHEHHUS, HK30- U
DHAOTEPMUYECKUE peakUMU. TOIMBO: yrosb M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT 1 npocToe BeecTBo. HaxoxieHne Boiopoia B pupoJie, husnyeckue
Y XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MostydeHus. Kuciorel u comu.

MonspHblii 00bEM ra30B. Pacu€Tbl 1o XUMHYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa Boabl. Boma kak pactBoputrens. PactBopbl. HacelnieHHble H
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranmueckux coeauHeHuil. Oxcunpl. Kiaccuduxanus OKCHIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKcuA0B. PU3NUECKUE U XMMUUECKHE CBOICTBA OKCHIO0B. [lomydyeHne okcuaos.



OcHoBanms. Krnaccudukanus OCHOBaHWH: INEIOYM H HEPACTBOPHMBIE OCHOBAHHUS.
Homenknarypa ocHoBanuil. dusznueckne W XWMHYECKHE CBOMCTBa OcHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccudukanus xucinor. Homenkiarypa kucior. @U3ndeckue u XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBHoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. dusnueckue U XUMUYECKHE CBoMcTBa cosied. [lomydenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE ONpEJIeNICHHUE COAEpPKaHUs KUCIOpoAa B BO3AyXe, MOJIydeHHe, coOupaHue,
pacrno3HaBaHME M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJAECHHE B3aUMOJIECHCTBUS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (mmokapa), 03HaKOMJICHHE C
oOpa3liaMd OKCHIOB M OINUCAaHHE WX CBOWCTB, MOJyue€HUE, COOMpAaHUE, PACIIO3HABAHHUE U
U3Yy4YeHHE CBOWMCTB BoaOpoJa (ropeHue), B3auMojencTBue Bojopoaa c¢ okcugom wmeau (1)
(BO3MOYHO MCIOJIb30BaHUE BUACOMATEPUATIOB), HAOIIOIEHIE 00pa3IIOB BEIIECTB KOTHMYECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEH PpACTBOPEHHUS BEILECTB C Pa3IMYHON PacTBOPUMOCTEIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJ€d pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIICJOBAHHE OOPA3I[OB HEOPTAHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HAOIIO/ICHUE W3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U IIEJIOYEH, M3ydyeHHE
B3auMoieicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METAJJIAMH, PEaKIUi
HEWUTpalu3aluu, MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METaula APyruM
W3 pacTBOpa COJIM, PEIICHHE HKCICPUMEHTAIBHBIX 3a7ad 1Mo TeMe «BaxHeimme Kiacchl
HEOPraHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuognueckass cucremMa xumuuyeckux 3jementos /. WU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiumn

[TepBble MOMBITKY KIAacCU(PUKALUN XUMUUECKUX 2IIeMEHTOB. [oHSATHE O TpyMax cXOAHBIX
AJIEMEHTOB (IIIEJIOYHBIC U MIEIOYHO3EMETBHBIE METAJUIbI, TaJIOT€HbI, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIC OKCUABI U TUAPOKCUIBIL.

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucTeMa XMMHMYECKUX JJIEMEHTOB /I
U. MenneneeBa. KopoTkonepuonnas u miauHHONepuoaHas ¢opmbl [lepuogndeckoil cUCTEMBbI
xumuueckux anemeHtoB . WM. MenneneeBa. Ilepumomasl u rpynmbl. PU3HMYECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. 3oTomnbl. DnekTponbl. CTpoeHue 3JIeKTPOHHBIX
obomouek atoMoB TepBbIX 20 XuMHYecKUX dieMeHToB Ilepumonmyeckoit cucremsr /.
N. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO JJIEMEHTA IO €ro MOJ0KEeHU0 B [leproanyueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS PaJInyca aTOMOB XUMUUYECKHUX DJIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [leprognyeckoro 3akoHa u Ilepuoguveckoil CUCTEMBI XUMHYECKUX JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTUku. J[. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuaeckas CBSI3b. KoBanentnas (monstpHast " HETIOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenens okucieHus. OKUCIUTETLHO-BOCCTAHOBHUTENIbHBIC peakiuu. [Iporiecchl okucieHus
Y BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3IloB BEIIECTB METAIIOB M HEMETAIIJIOB, B3aUMO/ICHCTBHE THAPOKCUIA IIMHKA
C pacTBOpaMH KHCIOT W IIIEJIOYeH, TMPOBEJACHUE ONBITOB, WIIIOCTPUPYIOUIUX TPUMEPHI
OKHUCJIUTEITHbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEAKIIUU PA3IOKEHHUS, COSTUHEHUS ).



Mestcnpeomemnule cea3u

Peanu3zanust MEXIPEeIMETHBIX CBSI3€H NMPU M3YyYCHUH XMMHUU B 8 KIIACCE OCYIIECTBIISCTCS
4yepes3 UCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK ¥ MOHSATHI, SBIISFOIIUXCS
CHCTEMHBIMHU JIJISl OT/ICTBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OOm1re ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAy4YHbIH (DaKT, THIIOTE3a, TEOPHUs, 3aKOH, aHAJIH3,
CHHTE3, Kiaccu(ukanusi, TEePUOJUYHOCTh, HAONIOJICHHE, OKCICPUMEHT, MOJCINPOBAHHE,
U3MEpEHUE, MOJICITb, SIBIICHUE.

®dwusmuka: Marepus, aroM, OJIJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHUJI, H30TOIIbI,
PaIMOaKTHBHOCTb, MOJICKYJA, DJICKTPUUSCKHI 3apsili, BELIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSIHUME BEIIECTBA, a3, (PU3MUYECKHE BEIWYHMHBI, CIUHUIIBI M3MEPEHHUsS, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPaIIbI, TOPHBIE TOPOJIBL, TOJIE3HBIE HCKOIIAEMBbIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peaKust

Ilepnonnueckuit  3akoH. Ilepmoguueckas cucreMa XMMHMYECKUX JJIEMEHTOB /I
H. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaIbLUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIeMEHTOB B [leprnoudeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUABl XMUMHUYECKOH CBSI3M. THIBI KPUCTANIMYECKHX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Knaccugukanus M HOMEHKJIAaTypa HEOPraHMYECKMX BeIIeCTB. XHMHUYECKHE CBOMICTBa
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHH, IeHeThdecKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccugukanus XUMUYECKHX PEeaKIUi MO pa3iInyHBbIM MpPHU3HAKAM (IO YUCIIY M COCTaBY
Y4YaCTBYIOUIMX B PEaKI[MH BEILECTB, 10 TEMI0BOMY 3P (DEKTY, 0 U3MEHEHUIO CTETeHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, TIO Yy4YacTHUIO KaTaiuzaTopa). OK30- |
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue o ckopoctu XxuMHuueckoil peakiuu. IloHsTue 00 oOpaTUMBIX M HEOOpPaTHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonsatue o
karanuse. [lonsaTue o xumMnyeckoM paBHoBecUU. DaKTOPBI, BIMSIOIIME HA CKOPOCTh XUMHUYECKON
pEaKUy U MOJI0KEHUE XMMHYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH, 3JIEKTPOHHBIA OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBleHWE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a AJIEKTPOHHOIO OaJiaHca.

Teopust 27IEKTPOIUTHUECKON AMCCOLUALMH. DJIEKTPOJIUTBHI U HEAIEKTPOIUTHL. KaTnousl,
aHUOHBI. MexaHM3M JIMCCOLIMAlIMKU BEILIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOH cBsi3U. CTeneHb
nucconanui. CUIIbHBIE U Cl1a0ble 3JEKTPOTUTHI.

Peakuuu monHoro oOMeHa. YcioBusS NPOTEKaHUs PEAKIMl MOHHOIO OOMEHa, MOJIHbIE U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHMI M COJIEH B CBETE
NpEeJCTaBICHU 00 3IEKTPOIUTUYECKON aucconuanui. KadecTBeHHblE peakIMud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HaTpPHUs),
UCCJIEJOBAHNE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUU OT BO3ACHCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEJOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AUCCOLUALUU
KHCJIOT, IIeJ04el U cojiel (BO3MOKHO HCIOIb30BAHNE BUJIEO MAaT€pPHUAaJIOB), IPOBEACHUE OIBITOB,



WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs pPeaKUui MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BBbIJICJIEHUE Ta3a, 00pa30BaHUE BOJbI), ONBITOB, WILIIOCTPUPYIOIIUX HPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKLIUN (FOPEHME, peaKluu PA3JI0KEHUsI, COCAUHEHUs), pacllO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOILIBI0 KAuyeCTBEHHBIX pPEAaKUMA Ha HOHBI, pelIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTtuka rajaoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (pU3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C MeETajulaMH, HEMETajlulaMu,
menoyamu). Xsoposopopoa. ConsiHas  KHUCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/a Ha OPraHM3M uesloBeka. BaykHelme Xiaopuabl
U UX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pU3MYECKHE CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3MYecKHe M XMMUYecKHe cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3UYECKHE M XMMHUYECKHE CBOICTBA
(oO1re Kak MpeacTaBUTeINs Kiacca KUCIOT U crenuduueckue). XUMUUYECKUE peakiuy, JexKaliue
B OCHOBE IIPOMBILIUIEHHOT'0 CII0CO0a MOJy4yeHUs CEpHOM KUCIOThI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conn cepHOM KHCIIOThI, KayecTBEHHas peakuus Ha cyinbdar-uoH. HaxoxneHue cepbl u e
COCIMHEHUHN B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOUIEH Cpelbl COCIUHEHUSMU CEPbI
(KMCIIOTHBIE 10°KH, 3arpsA3HEHUE BO3IyXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHMs. A30T, paclHpoCcTpaHeHHe B MpuUpoje, (U3UYEcCKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero (U3NIecKue 1 XUMUIECKHIE
CBOWCTBA, MoylyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KayecTBeHHass peakuys Ha MOHBI aMMOHMSA. A30THas KHCJIOTa, €€ IOJIy4YeHHUe,
¢u3nueckue M XUMHUYECKUE CBoOilcTBa (0oOLIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiapb3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHEe OKpY»Karollel cpeibl COeAMHEHUSIMH a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
doctopa, puzndyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u docdopnas xucnora,
¢dusznueckue M XHMMHUYECKHE CBOWCTBa, moiydyeHue. lcmonb3oBanue ¢ocharoB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mas xapaktepuctuka s1aeMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHMs. YTIEpoJ, alUIOTPOMHbIE MOIU(BUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, GuzndecKkue u XuMUIecKrue cBoicTBa. AncopOius. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yriaepona, UxX GpU3UUYecKue U XMMHUYECKHe CBOMCTBA, JIefiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJIy4YeHUE U TIPUMEHEHHUE. DKOJIOTHYECKHEe MPOOJIeMbl, CBsI3aHHbIE ¢ okcuaoMm yriaepoaa (IV),
TUIOTe3a I100aJbHOI0 MOTEINICHUs KJIMMarta, MapHUKOBbIM 3¢ ¢dekT. YroabHas KucioTa U eé
CoNM, UX (PU3MYECKHMEe M XHMMUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBIL. Mcnonp30BaHNe KapOOHATOB B OBITY, MEUIIMHE, TPOMBILIUIEHHOCTH
U CEIIbCKOM XO35HCTBE.

[TepBoHayanpHble TMOHATHS 00 OpPraHMYECKHX BEIECTBaX KaK O COEAMHEHHSX Yriepoja
(MeraH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TJUIEPUH, YKCyCHasl KucioTa). [IpupoaHble HCTOUHUKH
YIIEBOIOPOAOB (YTOJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX TiepepaboTku (OEH3MH), UX POJIb
B OBITY U IPOMBIIUIEHHOCTH. [loHsSTHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oeikax,
yrIeBoJax — M HMX POJIM B KU3HU 4YeloBeKa. MarepuanbHOE €IUHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IOJIy4€HHE U IPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue



CTpOUTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30MacHOro UCMOIb30BaHMUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHue 00pa3llOB HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJISTHOM KHMCIIOTBI, IPOBEIACHHE
Ka4eCTBEHHBIX PEAaKUUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NUeCKue U XUMUYECKHE CBOMCTBA TaJlor€HOB M MX COEOUHEHHH (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpasliaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUJEOMATEepHaoB), HaOMIOAeHUWEe Tpouecca OOYrJMMBaHUS — caxapa IOx  JeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI, HU3y4YeHUE XMMHUUYECKUX CBOMCTB pa30aBiICHHON CEpHOMN
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakIMH Ha Cyiab(paT-uOH M HAOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUN
(BO3MOKHO MCIIOJIb30BaHKUE BUCOMATEPHAIIOB), 00pa3liaMu a30THBHIX U (POCHOPHBIX YAOOpEHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYEHHE CBOMCTB aMMHaka, IPOBEICHHE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocaT-uOH U U3ydeHHUE MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUICOMATEPHAJIOB), H3Y4YCHHE MOJETCH KpPUCTAJUIMYECKUX pEemI€TOK anmasa, rpadura,
dbymiepeHa, 03HaKOMIIEHUE C TPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM ITPOTUBOTA3a, MOIy4YeHUE, COOMpaHue, pacliO3HABaHUE U U3yUEHHE CBOMCTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX peakIuil Ha KapOOHAT W CHJIMKAT-HOHBI H
U3ydeHHEe NPU3HAKOB HMX IPOTEKaHUs, O3HAKOMJICHHE C TPOAYKIHEW CHIMKATHON
MIPOMBINIJICHHOCTH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHeille HeMeTasulbl U UX
COCIMHEHUS.

Metannbl M X COeTMHEHUS

OO0mast XapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHHUHU HX MTOJIOKEHHS
B Ilepuoguueckoii cucteme xumuyeckux snemeHToB [[. . MenneneeBa u CTpoeHUsI aTOMOB.
Crpoenne meramuioB. Merauindeckass CBSi3b M METAJUITMYECKasl KPUCTAJUIMYECKas pPemeTKa.
DNEKTPOXUMHUYECKUM psifl HamnpshkeHHi wMerauioB. dusuyeckre M XUMHUYECKHE CBONCTBA
MeTaiioB. O6mue crocoOsl moyydeHus MetaioB. [IoHATHE O KOPPO3UH METaJIJIOB, OCHOBHbIE
CrocoObl 3almUThl UX OT Koppos3uu. CmaBbl (CTaib, YyryH, AIOPATIOMUHHUNA, OpOH3a) M HX
NpUMEHEeHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounble MeTaNIBL: TOJIOKeHUE B [leproanueckoil cucteMe XUMUYECKUX 3J1eMeHTOB /1.
. MenneneeBa, CTpOCHHE MX aTOMOB, HAXOXJAEHUE B mpupozae. Pu3nMuecKkue M XUMHYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIB HaTpusl U Kanus. [IpumeHnenue
MIEJIOYHBIX METAJUIOB M UX COCTMHEHUH.

[I1enouHo3eMenbHBIE METAJIIBI MArHUN M KaJIbIMiA: Tos0keHue B [lepuoandeckoil cucteme
xumudeckux snemeHtoB [[. M. MeHneneeBa, CTpoeHHE MX aTOMOB, HAXOXKIAEHUE B TMPHUPOJE.
Ou3nyeckue ¥ XUMHUYECKHE CBONCTBA MarHUs W Kajblus. BakHeWine cOeAMHEHUS KallbIus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AmromuHuii: monoxkeHue B Ilepuonuyeckoil cucreme XMMHYECKMX 3yieMeHTOB [l
. MenneneeBa, CTpoeHHE aTOMa, HAX0X/IEHUE B Ipupoie. PU3NUecKre 1 XUMHUECKUE CBOWCTBA
anoMuHus. AM(pOTepHBbIE CBOICTBA OKCHJIA U THJIPOKCUAA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepmoguueckoil cucremMe XHUMHYECKMX 23yeMeHToB /I
. MenneneeBa, CTpoeHHE aTOMa, HaX0X/I€HUE B Ipupoie. PU3nuecKkrue 1 XUMHUUECKUE CBOMCTBA
xenesza. Oxkcuppl, rugpokcuasl U conn skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
HOJy4YeHHe.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3jaMH METAJIJIOB U CIJIABOB, UX (PU3NYECKHMMHU CBOMCTBAMU, U3yUEHHE
PE3YIBTATOB KOPPO3UU METAILIOB (BO3MOXKHO MCIOJIB30BAHNE BUICOMATEPHATIOB), 0COOCHHOCTEH
B3aUMOJICHICTBUA OKCHJA KalblUsl M HAaTpus C BOJOW (BO3MOXKHO HCIOJIb30BAaHUE
BUCOMATEPHAJIOB), HCCIEJOBAaHHE CBONCTB J>KECTKOM BOIBI, IpOIlecca TOPEHHs JKele3a B
KHACIOpoAe  (BO3MOXHO  HCHOJb30BAHWE  BUAEOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS



KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajablus, aJIIOMUHUS, LMHKA, xene3a (I1) u xenesa
(IIT), menu (II), HaGmrOIeHWE W OMKMCAHKWE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJI30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 M0
TeMme «BaxHeWIne MEeTallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpPYsKAOIas cpeaa

BemectBa u maTepuainibl B TOBCEIHEBHOM KU3HU uelioBeka. be3onacHoe MCMoiab30BaHNE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax M
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKaIoLIeil cpebl (MpeaenbHas 10nycTuMasi KOHIICHTPpaIUs
BemecTs, ganee — [1JIK). Ponb xumun B perieHun 5K0JI0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

U3ydeHre 00pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBl METAIIJIOB, MTOJIMMEPHBIC MATEPUAITHI).

Mesrcnpeomemmnuwie ceasu

Peanuzanust MeXIIpeAMETHBIX CBSI3€H MPU U3YyYEHUU XUMHUU B 9 Kjacce OCyIIECTBISETCS
yepes3 UCIOJIb30BaHKE KaK OOIIUX eCTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHITHMA, SBIISIOUINXCS
CHUCTEMHBIMU ISl OTACBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01re ecTeCTBeHHO-HaYYHbIE TIOHATHS: HayUHBIH (PaKkT, rTUNIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CHUHTE3, Kiaccu(duKanus, TMNePUOIUYHOCTh, HAOIIOICEHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOTIOT s, MaTepHAIIbI.

®dusnka: Marepus, aroM, OJJIEKTPOH, TIPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITHYECKAsl PeIIETKA, CIUIaBbl, PU3NUECKIE BETMUUHBL, €TUHUIIBI
WU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COHILE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpacdus: atmocdepa, ruapocdepa, MUHEPAbI, TOPHBIE TOPOIbI, TOJIE3HBIE HCKOMIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE pe3yNbTaThl OCBOEHHS MPOrPaMMbl OCHOBHOTO oO0mIero o0Opa3oBaHUS
JOCTUT'AKOTCA B XO1€ 06yqu1/I$1 XUMHUU B CIUHCTBC yqe6H0171 nu BOCHI/ITaTCJ'[BHOI\/II JCSATCIIBHOCTHU B
COOTBETCTBUU C TPAAUIMOHHBIMU  POCCHUMCKHUMH  COLIMOKYIBTYPHBIMH W JTyXOBHO-
HpaBCTBeHHI)IMI/I IICHHOCTAMMU, HpI/IHflTI)IMI/I B O6HI€CTB€ HpaBI/IJ'IaMI/I nu HOpMaMI/I IIOBCACHUSA N
CIOCOOCTBYIOT IIPOIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3AIINN 00yJaOIUXCsl.

HI/ILIHOCTHI)IG pe3y.]'H)TaTI>I OTpa)KaIOT TOTOBHOCTH 06y11a101111/1xc;1 pYKOBOI[CTBOBaTI)CH
CUCTEMON TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIlMH M pacIIMpEHHE OMbITa ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUA:

LIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U HAYYHOMY
HACJICUIO, TIOHMMAaHUS 3HAUeHUs XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW WH(pOpPMAITUEH O MEepeAOBBIX JOCTHKCHHUSIX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOWCTBE
MHpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:



MPEJCTAaBICHUS O COLMAIbHBIX HOPMAaX W TPaBHIAX MEXKIMYHOCTHBIX OTHOIICHHWHA B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIECTBEHHO IIOJIE3HOM, y4uyeOHO-
WCCJICIOBATEILCKOM, TBOPUECKOM U JPYTUX BHIAX JAESITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOMN
COBMECTHOM JI€ATEIbHOCTU NPHU BBHINOJHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3a7a4, BBHIOJHEHUU
XUMHUYECKHX IKCTICPUMEHTOB, CO3/IaHUU YIEOHBIX IMPOCKTOB, CTPEMIICHHS K B3aHMOTIOHUMAHUIO
¥ B3aMMOINOMOIIM B Mpolecce 3TOM y4eOHOM IesTeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE U MOCTYIKU CBOMX TOBAPHIIIECH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIEACTBHH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 O3HAHMS:

MHUPOBO33PEHYECKUE  MpPEJICTaBICHHS O  BeUleCTBE UM  XUMHUYECKOHW  peakluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIIOLIME OCHOBY ISt
MOHMMAaHHUA CYLITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHSL TPUPOBI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJAHON CPEOH, O POJIM XUMUU B MMO3ZHAHUU
3TUX 3aKOHOMEPHOCTEI;

MO3HABaTeJIbHbIE MOTHUBBI, HAIPABJIECHHBIC HA IMOJYYECHUE HOBBIX 3HAHUM MO XHUMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJIOIaeMBbIX IPOLIECCOB U SIBICHUN, IO3HABATEIILHOM,
MH()OPMAIITMOHHON M YUTATEIILCKON KYJIbTYphI, B TOM YHCJIE HaBBIKOB CAMOCTOSITEILHON PaOOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpPaTypOl, NOCTYHMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
MH()OPMAIITMOHHBIX TEXHOJIOTHUIA;

UHTEpeC K OOYYCHHMIO U TO3HAHHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHUI0, TIPOSKTHOW W HMCCIIEIOBATEIIBCKOW JEATCIIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAINPaBIEHHOCTU U YPOBHS 00y4YEeHHS B NajbHEHIIEM;

4) popMuUpPOBaHUSA KYJIbTYPHbI 310POBbSI:

OCO3HaHHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 370pPOBBIA 00pa3 JKU3HU, OCO3HAHUE IIOCJICIACTBUI M HENPHUITHE BPCIHBIX IPUBBIUCK
(ynotpebneHusi ankorojsi, HAPKOTHUKOB, KypeHHs), HEOOXOJUMOCTU COONIOACHUS IPaBUII
0€30MacHOCTH MPU 0OPAIEHNH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY M pEabHOM KU3HU;

5) TpyaoBOro BOCIMTAHUS:

HMHTEPEC K MPAKTUICCKOMY M3YUYCHHIO Mpodeccrii u Tpyaa pa3IndHOro poja, yBaKeHUE K
TPYAY U pe3yibTaTaM TPYyI0BOH AEITEILHOCTH, B TOM YHCIIE Ha OCHOBE MPHUMEHEHUS IIPEIMETHBIX
3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BHIOOP WHAUBUAYATHHON TPACKTOPUHU TMPOAOTIKEHUS
o0pa3oBaHUsl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB W MOTPEOHOCTEH, YyCHemHoONH NnpodecCHOHANBbHON NeATEeIbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOGECCHOHATBLHON CPe/IE;

6) PKO0JIOrMY€eCKOro BOCIIUTAHUA:

HKOJIOTMUYECKHU IEIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK UCTOYHHUKY KU3HHU Ha 3emIe,
OCHOBE €€ CYIIEeCTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOTO M 0€30macHOro oOpasa >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOICHHUS TPaBHJI O€30MacHOT0 MOBEAEHUS TP padOTe C BEIIECTBAMH,
a TaKKe B CUTYaIIUAX, YIPOXKAIOIINX 30POBBIO U KU3HU JTIOCH;

CITOCOOHOCTH MPUMEHSThH 3HAHUSI, TTOTydaeMbI€ MTPU U3YUCHUH XUMUH, IS PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKpYXalolled NPUPOJHON Cpelo, JUisi TOBBIIICHUS YPOBHS SKOJOTUYECKOU
KYJIBTYpbI, OCO3HAHUS TJIOOATHHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM U MyTeH MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, SKOJIOTUYECKOTO MBIIICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe meTampeaMETHBIX pE3yNbTAaTOB BBIICISIOT 3HAYMMbIE AN (popMmHpoBaHUs
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIMI, THIOTe3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOeE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX



IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUW U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCaJlbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYJISTHBHBIE), KOTOPbIE OOECIeYHBaOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYILECTBICHUIO Y4€OHO! J€ATEIbHOCTH.

ITo3HaBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIE NeliCTBUS

Ba3oBrble JJornueckue aeiicTBu:

YMEHMSI HCIOJB30BaTh MPUEMBI JIOTMUECKOIO MBIIUIEHUS IPU OCBOCHHUU 3HAHUIL:
PaCKpBIBATh CMBICT XMMUYECKHUX ITOHIATUHN (BBIICIATh UX XapaKTepHbIE IPU3HAKH, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU TOHATHSIMH), UCIOJB30BaTh TMOHATUS IS OOBSICHEHHUS OTACIBHBIX
(akTOB U SIBJIEHUH, BBIOUPAaTh OCHOBaHMS U KPUTEPUHU JUISI KIacCU(UKALMN XUMUYECKHUX BEIIECTB
U XUMHYECKHX PEaKIHi, YCTaHaBIMBATh MPUYUHHO-CIECICTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
U3y4YEHUsI, CTPOUThH JIOTMYECKHUE PACCYXJIEHUS (MHAYKTHBHbBIC, JE€IyKTHUBHBIC, [10 aHAJIOTUN),
JIeJ1aTh BbIBOJIbI U 3aKJIIOUEHUS;

yYMEHUE NMPUMEHATh B IPOILEcCe MO3HAHUS MOHATUA (IpeAMETHbIE M MeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH HIMPOKO
IpUMEHsSIeMble B XUMHM MOJEJIbHbIE MPEICTABICHUS — XMMUYECKUHA 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakiud — TpU pPEIICHHH Y4eOHO-
[IO3HABATENIBHBIX 334a4, C Y4ETOM OSTHUX MOJEIBHBIX MPEACTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIIEACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIpOLECCaX U SIBJICHUSIX.

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

YMEHHME HCIO0JIb30BaTh IOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMS, a
TaKkKe B KadecTBE OCHOBBI JUIsI (OPMHPOBAHUS THIOTE3bl IO TMPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

nproOpeTeHne OIbiTa MO IUIAHUPOBAHUIO, OPraHU3ALMM M IPOBEIECHUIO YYEHHUYECKHX
HKCIEPUMEHTOB, YMEHHUE HAOIIOAATh 32 XOJ0M IpOliecca, CAMOCTOSTENIbHO ITPOrHO3UPOBATh €r0
pe3yibTar, (opMyIMpoBaTh O0OOILIEHHS W BBIBOJBI MO pe3yjbTaTaM IpPOBEAEHHOIO OIbITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOJEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3INYHBIX BUOB
U GOpM MPEACTABICHUS, TOTYIAEMYIO U3 pa3HbIX HCTOUHUKOB (HAyYHO-TIOMYJISIpHAast IUTepaTypa
XUMHYECKOI'0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl MHTepHeTa), KpUTHUECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHME IPUMEHATh Pa3JInYHbIe METO/bI U 3aIPOCHI IPU MOUCKE U 0TOOpe UHPOpPMALK U
COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHHS y4EOHBIX U MO3HABAaTEIbHBIX 3a/1a4
ONpeAeN€HHOr0 THIMA, MPUOOPETEHHE OmbITa B 00JIACTH HUCIOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIAJEHUE KYIbTYPOH aKTUBHOI'O HCIIOJIB30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy TpeacTaBiIeHUs
UHPOPMALlMU U WUTIOCTPUPOBATH peIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku 1 UX KOMOUHALUSAMU;

yYMEHHUE HUCMOJb30BaTh M aHAJIM3MPOBATh B Mpolecce yuyeOHOM U HCClie0BaTEeNbCKOM
JEeSTeNIbHOCTH MH(MOPMAIIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel MPUPOAHOMN CPEB.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBUSA:

YMEHMs 3aJlaBaTh BOINpPOCHl (B XOjA€ Auajgora M (WiIM) IJUCKYCCHU) IO CYILECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBaTh CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;



YMEHUS IPEICTABIIATH MOJIyUCHHBIE PE3YJIbTaThl TO3HABATEILHOM EATSILHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; [eJlaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBIMTOJHEHHS XHMHUYECKOTO
IKCIIEPUMEHTa (JIa0OpaTOPHOrO OMBITA, JIAOOPATOPHON pPAOOTHI MO WCCIEAOBAHUIO CBONCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI Y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH IMO3HABAaTEIHHOU U
UCCIICIOBATEILCKON JICATEIIBHOCTH TPH PEIICHHH BO3HHMKAIOIIUX MPOOJeM Ha OCHOBE ydéTa
0o0IIMX MHTEPECOB W COTJIACOBAHMS MO3UIUN (0OCYXIeHUS, OOMEH MHECHHSIMH, «MO3TOBBIE
HITYPMBI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONIPECIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasitTuBHble YHHBepPcaAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHUE CaMOCTOSITEIILHO OMPENENsATh eI JEATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTH, BBIOMPATH
Hauboee 3 PEKTUBHBIE CIIOCOOBI pelIeHUs YIeOHBIX 1 TO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJISITh UJIM KOPPEKTUPOBATH MPEJI0KEHHBIN aTOPUTM JEHCTBUH MTPH BHINOTHEHUN 33JaHUN
C y‘IéTOM IMMOJIYYCHHA HOBBIX 3HaHUK 00 HU3y4acMbIX 00BEKTAX — BCIICCTBAX W PCAKLUAX,
OIICHUBATh COOTBETCTBHUE MOIYYCHHOIO Pe3yjIbTaTa 3asBJICHHON 1IeJH, YMEHHE UCIOIb30BaTh U
AHAJIM3UPOBATb KOHTCKCTLI, IPCAJIaracMbIC B YCJIOBUU 3a11aH1/1ﬁ.

INPEJAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yNbTaTOB [0 OCBOCHHUIO 0053aTE€IBHOIO COJIEepKaHUS,
YCTAHOBJICHHOTO JaHHOW (exepanbHOW pabodell mMporpamMMmoi, BBIIENSAIOT: OCBOCHHBIC
oOydJaromMMUCs Hay4YHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUH, creuuduyeckue s
npeaAMETHOM 00sacTh «XUMUS», BHUIBI JIEATCIBHOCTH 1O TOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETALMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIUSX.

K xoHuy oOyueHus B 8 kJjiacce mpeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHNA:

e PACKpPBIBATH CMBICI OCHOBHBIX XUMHUYECKHUX MOHSATHUH: aTOM, MOJIEKyJa, XMUMHYECKUI
AIIEMEHT, MMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OHOPOIHAS M HEOAHOPOIHAS),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAs U MOJICKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsI Macca, MaccoBasi 10Ji1 XMMHUYECKOT0 AJIIEMEHTA B COEAMHEHUHU, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTA, OCHOBAHUE, COJIb, JIEKTPOOTPUIIATETLHOCTh, CTENIEHb OKUCIICHNUS,
XUMHUYECKasl peaklus, KiIacCu(UKalMs peakluii: peakluu COEAMHEHUS, PEaKIuu
pa3lioKeHUs1, peaKIIuH 3aMEIICHUS, PEaKIIM 00OMEHA, 9K30- U IHIOTEPMUIECKUE PEaAKITUH,
TEII0BOM 3 (EKT peakiuu, iAPo aToMa, HIEKTPOHHBINA CIIOM aToMa, aTOMHAasi OpOUTAIIb,
pannyc aToma, XMMUYECKasl CBA3b, NOJISIPHAS M HEMOJISIpHAsT KOBAJICHTHAs CBSI3b, MOHHAA
CBs3b, WOH, KAaTHOH, AaHHOH, pPAacTBOp, MaccoBas JOJsS BeliecTBa (MPOIEHTHAsS
KOHIICHTpAIIWs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATUNH U NPUMEHATh 3TH
TIOHSITHUS TIPH OTMCAHHUY BEIIECTB M X MPEBPAIICHUI;

e  HCIOJIH30BATh XMMHUYECKYIO CUMBOJIUKY JIJISl COCTaBICHUS (DOPMYIT BELIECTB U YpPaBHEHUH
XAMHYECKHUX PEaKIni;

e ONpENeNsITh BAJEHTHOCTH ATOMOB DJIIEMEHTOB B OWHAPHBIX COEAMHEHUSX, CTENEHb
OKHCTICHUS DJIEMEHTOB B OWHApHBIX COCAMHEHUSIX, NPUHAMJIEKHOCTh BEHIECTB K
omnpeAenéHHOMY KIAcCy COEAMHEHHH 10 ¢GopMylaM, BHUJ XHUMHUYECKOH CBS3H
(koBasIeHTHAs! ¥ MOHHAsS) B HEOPTAaHUYECKUX COCTMHECHHSIX,



e packpsiBath cmblca Ilepuomunueckoro 3akona [[. M. MenpaeneeBa: AEeMOHCTPHUpPOBATH
NOHMMAHHE TEPUOJUYECKON 3aBHCHMOCTH CBOMCTB XMMHMYECKHX OJJIEMEHTOB OT HX
nosoxkeHuss B llepuoauueckoil cucTeMe, 3aKOHOB COXPAaHEHHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHMs, 3aKOHAa ABOIazpo;

e ONHCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy [lepuoandeckoil CUCTEMBI
XMMHUYECKMX 3JIEMEHTOB: pas3nyaTh IOHATUS «IJ1aBHas mnoxarpynna (A-rpynma)» u
«mobounass moxarpymnmna (b-rpymma)», Manple u  OonbIIMe TEPHOABI, COOTHOCHTH
o003HaueHusl, KOTopble MMeroTcs B Tabiuue «llepuonmyeckas cucreMa XHMHUYECKHX
anemenTtoB . M. MenzeneeBa» C 4YUCIOBBIMH XAPAaKTECPUCTHKAMU CTPOCHHUS ATOMOB
XMMHUYECKHX 3JEMEHTOB (cocTaB M 3apsa  sapa, oOliee YuCIOo 3JIEKTPOHOB H
pacnpeesieHue UX M0 3JIEKTPOHHBIM CII0SIM);

e KJaccu(UUUPOBaTh XMMHMUYECKHE 3IJIEMEHTHI, HEOPIraHWYECKHUE BEIECTBA, XMMHUYECKHE
peakuuu (110 YMCIy M COCTaBy YYacTBYIOIIMX B PEAaKLMM BEIIECTB, MO TEIJIOBOMY
addexry);

e XapakTepu3oBaTh (OMMUCHIBATH) OOIIHE XWMHUYECKHE CBOMCTBA BEIIECCTB Pa3IUYHBIX
KJIaCCOB,  IIOATBEP)KJas  ONHUCAHUE  IPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX PEaKIUil;

e IIPOTHO3UPOBATH CBOWCTBA BEILECTB B 3aBUCHUMOCTM OT HX KAauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

e BBIYHUCIAATH OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MacCOBYIO
JIOJF0 XMMHUYECKOTO 3JIeMEHTa 10 (popMyiie COCTUHEHHUsI, MACCOBYIO OO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XMMHUUYECKOM peakLnu;

e TIPUMEHATh OCHOBHBIE OIEpAIMM MBICIUTEIBHON AEATEIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHEe, 0000IIeHHe, CUCTEeMAaTU3alUI0, KIACCU(UKALMIO, BBIIBICHUE NMPUYUHHO--
CJIEICTBEHHBIX CBA3€H — I M3Y4YEHUs CBOMCTB BELIECTB M XMMHYECKHX DPEaKLHM,
€CTECTBEHHO-HAyUHbI€ METO/Ibl [T03HAHUS — HAOJIOACHUE, U3MEPEHHE, MOJICIUPOBAaHUE,
AKCIIEPUMEHT (peajbHbI U MBICICHHBIN);

e CIENOBaTh MpaBWaM IOJb30BAHUSA XHMMHUYECKOM mocymnoili u  1abopaTOpHBIM
o0opyIoBaHMEM, a TaKXe NpaBWIaM OOpaIIeHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMU 10 BBIIOJIHEHUIO JIAOOPATOPHBIX XMMHUUYECKHX OIBITOB I10 MOJYYEHHUIO U
coOMpaHui0 Ta3000pa3HBIX BeEmIECTB (BOAOpPOJAa M KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C OINPENECIEHHON MAacCOBOM 0OJIE€H pacCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATh U
IPOBOAMTH XUMHYECKHE SKCIIEPUMEHTHI IO PAClO3HABAHWIO PACTBOPOB ILEIOYEH H
KHCJIOT ¢ TOMOILBIO MHIMKATOPOB (JIakMyc, peHoN(TaIenH, METUIOPAHXK U APYTrHe).

K xonmy oOyuenus B 9 kJiacce nmpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

e PpacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATHI: XUMHUYECKHI DSJEMEHT, aToM,
MOJIEKYJla, UOH, KaTUOH, aHUOH, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTD, CTETICHb OKUCIICHHU S, XHMUUYECKAs PEaKInsl, XUMUUECKasl CBSI3b,
TerIoBoM 3(p(deKT peakuuu, MOJdb, MOJSPHBI O00BEM, pACcTBOp, JIEKTPOIUTHI,
HEIJICKTPOJIUTHI, OJEKTPOJUTUYECKAs] JIUCCOIMAIMS, PEaKlIUhu HOHHOTO OOMEHa,
KaTajan3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE pEaKIIUU,
OKHCITUTEIFHO-BOCCTAHOBUTEIbHBIE PEAKIIUN, OKUCIUTENh, BOCCTAHOBUTEIb, OKHCIICHUE
U BOCCTAaHOBIIEHWE, aJUIOTpOMHs, aM(pOTEpHOCTh, XUMHUYECKass CBs3b (KOBaJIeHTHas,
MOHHAs, METALTNYECKast), KPUCTAUIMUECKasl PemETKa, KOPPO3Hs METAJJIOB, CIUIABHI,
CKOpPOCTbh XUMHUUYECKOU peaklnu, peaenbHo gqonyctumas konreHnTpauus [1JIK BemecTsa;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSITUH W TPUMEHITH OTH
MIOHSITHS TIPH OMTUCAHUH BEIIECTB M UX MPEBPAIICHUL;



UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIHKY JUISI COCTaBIICHUS ()OPMYIT BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUN;

OIPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOr0 COCTaBa, MPUHAAJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIACCy COCAMHEHUN
no Qopmynam, BUI XUMHYECKOW CBs3M (KOBAJIGHTHAs, WOHHAs, MeETaJUIM4yecKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps]l HOHA M0 XUMHUYECKOH dopMyIie, XapakTep Cpe/ibl B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX COCAUHEHUW, TUIl KPUCTAJUIMYECKOW PEETKU
KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMbIci [Ieproanueckoro 3akona Jl. 1. MenaeneeBa u JEMOHCTPUPOBATH €TI0
NOHMMAaHUE: ONHUCHIBATh U XapakTepu3oBaTh TabnumunHyro ¢opmy Ilepuoanueckoit
CHUCTEMbI XUMUYECKHX 3JIEMEHTOB: Pa3Inyarh MOHATUS «IJ1aBHAs oArpymmna (A-rpymnmna)»
u «mobounas mnoarpynna (b-rpynma)», maneie W OoJbIIME TEPUOABI, COOTHOCHUTH
0003HAaueHMsI, KOTOphIE MMEIOTCS B IEPHOJMYECKOW Tabiuue, € YHCIOBBIMH
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sapa,
o0Iee YMCIIO0 AJIEKTPOHOB M PACHPEICIICHUE WX TO AJICKTPOHHBIM CIIOSM), OOBSICHSITH
o0111e 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOICTB 3JIEMEHTOB U UX COSAMHEHUI B Mpeaenax
MaJlbIX IIEPUOJI0B U INIABHBIX MOATPYII C Y4ETOM CTPOCHHUSI UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMHUYECKUE DIIEMEHThI, HEOPraHMUYECKHE BEIIeCTBA, XUMHUYECKHE
peakuuu (IO YHMCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENeHEeH OKUCICHHSI XUMUYECKHUX DJIEMEHTOB);
XapaKkTepu30BaTh (OMHUCHIBATH) 00IIKE U CICIU(PUIECKUE XUMUYECKHNE CBOMCTBA MPOCTHIX
U CJOKHBIX BEUIECTB, MOATBEPKIAsi ONMCAHUE MPUMEpPAMU MOJEKYISIPHBIX U MOHHBIX
YPAaBHEHUI COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIHN;

COCTaBJISITh YPABHEHUS 3JEKTPOJUTUYECKOW IHUCCOLMALMU KHUCIOT, LIEI0OYeHd U COoJel,
IIOJIHBIE U COKpAIllEHHbIE YPAaBHEHUs peaklUUil MOHHOIO OOMEHa, ypaBHEHUS PEaKIHil,
MOATBEPKIAIOIINX CYLIECTBOBAHUE FT€HETUYECKOM CBSA3M MEX/1y BELIECTBAMU PA3IUUHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKLuil;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3INYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChbl BEIIECTB, MAacCOBYIO
JIOJIF0 XMMUYECKOTO 3JIEMEHTa MO0 (opMysie COeIMHEHUs, MacCOBYIO JOJIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIuu;

coOnrofarh MpaBWia TIOJb30BaHUS XMMHUYECKOW TocylAoM U 1a00paTOpHBIM
o0opy/moBaHuEeM, a TakKe MpaBuja oOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMHU IO BHIIOJHEHUIO JIAOOPATOPHBIX XMMUYECKHUX OIBITOB IO MOITYYEHHUIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (aMMHUAaKa U YTIIEKUCIIOTO ra3a);

MPOBOAMTH pEaKLUHU, MOATBEPKIAIOIINE KAaueCTBEHHBIM COCTaB pPA3JIMYHBIX BEIIECTB:
pacmo3HaBaTh OIBITHBIM TyTEM XJIOpPHA-, OpoMuA-, HMOAUI-, KapOoHat-, docdar-,
CUJIMKAT-, Cylb(aT-, THIAPOKCUI-HOHBI, KATHOHBI aMMOHUS M1 MIOHBI U3yYE€HHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CUHTE3,
cpaBHeHHe, 00001IeHre, CUCTEMAaTHU3allNI0, BBISIBICHHE TPUUYMHHO-CIICACTBEHHBIX CBSI3€H
— N7 U3y4YEHUs CBOMCTB BELIECTB M XUMHUYECKHX pEaKIMi, €CTECTBEHHO-Hay4yHbIE
METO/IbI TO3HAHUS — HA0II0ICHNE, U3MEPEHUE, MOJICTUPOBAHUE, YKCIIEPUMEHT (peallbHbII
Y MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC

Ne HanmenoBanue KonnyecTBo yacos DNEeKTPOHHBIE

n/ paszenoB U TEM Bcer | Kontposbnsl | [IpakTuuecku (mmudpoBsie)

i MIPOrpPaMMBbI 0 € paboThI € paboThI o0Opa3oBaTenbHbIC

pecypchbl

Pa3nea 1. [lepBoHayaibHbIe XHMHYECKHE MOHATHS

1.1 | Xumus — BakHast 5 bu6nmoreka [IOK
00J1acTh https://m.edsoo.ru/7f4183
©CTECTBO3HAHUS U Tc
MPAKTUYECKOU
JIeITeIIbHOCTH
YeJloBeKa

1.2 | BemectBa u 15 1 bu6nmoreka [IOK
XUMHYECKUE https://m.edsoo.ru/7f4183
peaxkuuu Tc

Wroro no pazneny 20

Pa3pen 2. Baxkueiimue n

CACTABUTECIN HCOPraHMICCKHUX BCIICCTB

2.1 | Bo3nyx. 6 bubnnorexka HOK
Kucnopon. https://m.edsoo.ru/7f4183
IToustre 00 Tc
oKcHAaX

2.2 | Bonopon.Ilonstue 8 bubnnorexka HOK
0 KHCJIOTax 1 https://m.edsoo.ru/7f4183
COJISIX Tc

2.3 | Bona. PactBopsl. 5 1 bubnuorexa [HOK
ITousTue 00 https://m.edsoo.ru/7f4183
OCHOBAHHUSX Tc

2.4 | OCHOBHBIE KJIACCHI 11 1 bubnuorexa [JOK
HEOPraHUYECKUX https://m.edsoo.ru/7f4183
COE€IUHEHUI Tc

Wroro no pazneny 30

Pa3nea 3. Ilepuonuyecknii 3akoH u Ileppoguyeckasi cucreMa XMMHYECKHX d1eMeHTOB /1.
N. MenneneeBa. CTpoenne aToMoB. XMMHUYECKas CBA3b. OKMCIUTEIbHO-
BOCCTAHOBHMTE/bHBIC PEAKIMHT

3.1 | llepuoauueckuii 7 bubmuorexa [JOK
3aKOH U https://m.edsoo.ru/7f4183
Ilepnonnueckas 1c
cucreMa
XUMHYECKUX
snemenTos /I. W.
Menpeneena.
Crpoenue aToma
3.2 | Xumuueckas 8 1 but6mmoreka [IOK
CBSI3b. https://m.edsoo.ru/7f4183
OKHCINTENHEHO- Tc
BOCCTAaHOBHUTEJIbHBI
€ peaKIuu
Hroro no pazneny 15 bubnmoreka [JOK

https://m.edsoo.ru/7f4183
Tc




Pe3epBHOE Bpems

but6mmoreka [IOK
https://m.edsoo.ru/7f4183
Tc

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

68

9 KJIACC

No HaunmenoBanue
/1 pa3zenoB U TeM
TIPOTPaMMBbI

KonunuectBo vacos

Bcero

KontponsHbie
paboThI

[IpakTruueckue
paboThI

OnextpoHHbIe (U(pOBHIE)
00pa3oBaTeNbHEIE PECYPCHI

Paznen 1. BemecTBo M xu

MHUYECCKHE PCAKIINH

1.1 | TToBTOopenue u
yriyOJIeHHE 3HAaHUT
OCHOBHBIX Pa3JIeIOB
Kypca 8 kiiacca

5

1

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

1.2 | OcHOBHBIE
3aKOHOMEPHOCTH
XAMUYECKHAX

peakuuii

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

1.3 | DnexTponuTHdecKast
JUCCOLIALHS.
XumMuyeckue
peakuuu B

pacTBopax

bubmuorexka [JOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

17

Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST

2.1 | OOmias
XapaKTEPUCTHKA
XUMHNYCCKUX
anieMeHToB VIIA-

rpynnsl. ['anoressr

4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

2.2 | O6mas
XapaKTEePUCTHKA
XUMHYECKUX
aneMeHTOB VIA-
rpynnsl. Cepa n eé€

COCIUHECHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

2.3 | O0Owmas
XapaKTepUCTHKA
XUMHUYECKUX
371€MEHTOB VA-
rpynmnsl. A3oT,
dbochop n ux
COEIMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

2.4 | Ob6mas
XapaKTepUCTHKA
XUMHYECKHX
a5eMeHTOB [VA-
IpyHNIIBL. YTIEpOoa U
KPEMHHM U UX

COCIUHECHU A

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a636




HToro o pazaeny | 25 |
Pa3nen 3. MeTausibl U MX COeIMHEHUS
3.1 | O6mue cBoiicTBa 4 bubnuoreka [JOK
METAJIJIOB https://m.edsoo.ru/7f41a636
3.2 | Baxwneiime 16 1 2 bubnuoreka [JOK
METaJUIbl U UX https://m.edsoo.ru/7f41a636
COEJTMHEHUS
Wroro mo pazneny 20
Pa3znea 4. Xumus u oKpyskamomas cpeia
4.1 | BemectBa u 3 bubnuoreka [JOK
MaTepuabl B KU3HU https://m.edsoo.ru/7f41a636
YeJloBeKa
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
OBLLEE 68 4 7
KOJIMYECTBO YACOB
110 ITPOTPAMME
MNOYPOYHOE IIJIAHUPOBAHHUE
8 KVIACC
Ne Tema ypoka KosmmuecTBo yacos [ara DIIEKTPOHHBIE
1/ Bce | Kontpons | [Ipaktuuec | u3y4deH udposbie
I O HBIC KHe usi o0Opa3oBaTeNbHbIC
paboThl paboThI pecypcbl
1 | [Ipeamer xumumu. 1 bu6mmoreka [IOK
Ponb xumuu B https://m.edsoo.ru/ff0
YKU3HH YEJIOBEKA. d210c
Tena u BemecTBa
2 | IlonsTHe o MeToIax 1 bu6mmoreka [IOK
[IO3HAHUS B XUMUHU https://m.edsoo.ru/ff0
d227e
3 | [IpakTuueckas 1 bubnmnoreka [JOK
paborta Ne 1 https://m.edsoo.ru/ff0
«IIpaBuna paboTsI B d23dc
naboparopuu u
MpUEMBI OOpaIeHUS
¢ J1JabopaTOpHBIM
000pyIOBaHUEM
4 | YucTele BEIIeCTBA U 1 bu6mmoreka [IOK
cmecu. CiocoOsbl https://m.edsoo.ru/ff0
pasnieneHusi cMecein d26ca
5 | [Ipaktuueckas 1 bubnuoreka [JOK
pabota Ne 2 https://m.edsoo.ru/ff0
«Pa3znenenue d28c8
cMmecel (Ha mpumepe
OUYHUCTKHU
MTOBapEHHOM COIH)»
6 | ATOMBI U MOJIEKYJIbI 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0
d2a6c




7 | XuMu4ecKkue bu6mmoreka [IOK
3JI€MEHTHI. 3HAKU https://m.edsoo.ru/ff0
(cumMBOIIBI) d2be8
XUMHYECKHX
AJIEMEHTOB

8 | IIpocteie bubnmoreka [JOK
CJIO)KHBIE BEIIECTBA https://m.edsoo.ru/ff0

d2a6¢

9 | AtomHo- bu6mmoreka [JOK
MOJIEKYJIIPHOE https://m.edsoo.ru/ff0
YUYCHHUE d2d50

10 | 3akoH moCcTOSIHCTBA bubnmoreka [JOK
COCTaBa BEIIECTB. https://m.edsoo.ru/ff0
Xumuueckas d2eae
dhopmyina.

BanentHocth
aTOMOB XMMHYECKUX
9JIEMEHTOB

11 | OTHOCHTENBHAS bubnuorexa [JOK
aTOMHas Macca. https://m.edsoo.ru/ff0
OTtHOCUTENbHAS d323c
MOJICKYJISIpHAS
Mmacca

12 | MaccoBas o bu6mmoreka [IOK
XUMHUYECKOTO https://m.edsoo.ru/ff0
3JIEMEHTA B d350c
COETMHEHUU

13 | KonmnuecTBo bubnuotexa [JOK
BellecTsa. MoJb. https://m.edsoo.ru/ff0
MousipHast macca d5230

14 | ®usnveckue u bu6mmoreka [IOK
XUMUYECKUE https://m.edsoo.ru/ff0
SIBJICHUS. d37fa
Xumuyeckas
peakius

15 | [Ipusnaku u bubnuoreka [JOK
YCIIOBHS https://m.edsoo.ru/ff0
[IPOTEKAHUS d3al6
XUMHYECKHX
peaxkuui

16 | 3akoH coxpaHeHuUs bubnuotexa [JOK
MacChl BELIECTB. https://m.edsoo.ru/ff0
XUMHUECKHE d3b88
ypaBHEHUs

17 | Beruucnenus bu6mmorexa [IOK
KOJINYECTBA, MACCHI https://m.edsoo.ru/ff0
BEILECTBA MO d5708

YpaBHEHUSM
XUMHUYECCKUX
peakuuii




18 | Kmaccudukamms bu6mmoreka [IOK
XUMHUYECKUX https://m.edsoo.ru/ff0
peakmuit d3f34
(coenuHeHus,
pas3ioxKeHus,
3aMeIeHus,
oOMeHa)

19 | M. B. JlomoHocoB bubmuoreka [JOK
— Y4EHBIN- https://m.edsoo.ru/ff0
SHUUKJIONETUCT. d40c4
O60061eHue u
CUCTEMAaTH3aIHS
3HAHUU

20 | KonrponpHas bubmmorexa [IOK
paborta Nel mo Teme https://m.edsoo.ru/ff0
«BemecTBa u d4290
XUMHYECKHE
peaKIum

21 | Bo3nyx — cmech bu6mmoreka [JOK
ra3zoB. CocraB https://m.edsoo.ru/ff0
Bo3ayxa. Kucnopon d448e
— DJIEMEHT U
MIPOCTOE BEILIECTBO.

O30H

22 | ®usnveckue u bubmuoreka [JOK
XUMUYECKUE https://m.edsoo.ru/ff0
CBOMCTBA d4614
KHCJIOpO/Ia
(peakiuu
OKUCJICHUS,
ropenue). [lonsarue
00 okcumax

23 | CiocoOmr bubmuoreka [JOK
MOJIy4EHUs https://m.edsoo.ru/ff0
KHUCJIOpOJa B d497a
naboparopuu u
MIPOMBIIIIJICHHOCTH.

[IpumeHeHne
KHCIIOpOJia

24 | TennoBoi 3 dext bubnnorexa [JOK
XUMUYECKON https://m.edsoo.ru/ff0
peaKkIu, MOHATHE O d4790
TEPMOXUMHUYECKOM
YpaBHEHHH, IK30- H
SHAOTEPMHUUYECKUX
peaKIusIx

25 | TorumBo (HEPTH, bubmuoreka [JOK
YTOJIb U METaH). https://m.edsoo.ru/ff0
3arpsi3HEeHue d4c4da

BO3J1yXa, CIIOCOObI
€ro
TIPEIOTBPALICHUS




26 | [IpakTuueckas bubmuotexa [JOK
pabota Ne 3 o Teme https://m.edsoo.ru/ff0
«Ilonydenue u d4ae2
cobupanue
KHCIIOpO/Ia,

M3y4YEHUE ero
CBOMCTB»

27 | Bomopon — bubnmoreka [JOK
AJIEMEHT M TIPOCTOE https://m.edsoo.ru/ff0
BELIECTBO. d4ddo
Haxoxnenue B
IPUPOJIC

28 | dusnveckue u bu6mmoreka [JOK
XUMHUYECKUE https://m.edsoo.ru/ff0
CBOICTBa BOJIOpPO/IA. d4ddo
IIpumeHeHue
BOZOpOJA

29 | IlonsTue o bu6mmoreka [IOK
KHUCJIOTaX U COJSIX https://m.edsoo.ru/ff0

d50d2

30 | CrmocoObl bubmuoreka [JOK
MOJIy4EHUs https://m.edsoo.ru/ff0
BOJIOpOJIa B d4ddo
nabopaTtopun

31 | IIpakTuueckas bubnnoreka [JOK
pabota Ne 4 o Teme https://m.edsoo.ru/ff0
«Ilonyuenue u d4f42
cobupanue
BOJIOPOJIa, U3yYCHHE
€ro CBOMCTB)»

32 | MonsipHblit 00bEM bubnunoreka [JOK
ra3oB. 3aKOH https://m.edsoo.ru/ff0
ABoraapo d542e

33 | Beruucienus bubmuoreka [JOK
0o0BbEMa, KOJM4ecTBa https://m.edsoo.ru/ff0
BEIECTBA ra3a 1o d55a0
€ro U3BECTHOMY
KOJIMYECTBY
BelIeCTBa UITU
00BEMY

34 | BeraucieHus bu6mmoreka [IOK
00BEMOB ra3oB 10 https://m.edsoo.ru/ff0
YpaBHEHUIO d5708
peaxiuy Ha OCHOBE
3aKOHA OOBEMHBIX
OTHOIICHUH T'a30B

35 | ®usnueckue u bubnuorexa [JOK
XUMUYECKUE https://m.edsoo.ru/ff0
CBOMCTBA BOJIBI d587a

36 | CocTaB OCHOBaHUM. bubmuorexa [JOK
[Tonstue 06 https://m.edsoo.ru/ff0
WHJIUKATOpax d59e2




37 | Boma kak bu6mmoreka [IOK
pacTBOPUTEIIb. https://m.edsoo.ru/ff0
Hacrplennsie u d5b40
HEHACBIIICHHbBIC
PacTBOPBL.

MaccoBas 1o
BElIECTBA B
pacTBope

38 | IIpakTrueckas bubmuorexka [JOK
pabota Ne 5 o Teme https://m.edsoo.ru/ff0
«IIpuroronenue dSeba
pacTBOpOB ¢
onpeaeIEHHOMN
MacCOBOM J0JIer
PacTBOPEHHOTO
BELIECTBA»

39 | KonrtposbHas bubnunoreka [JOK
pabota Ne2 o teme https://m.edsoo.ru/ff0
«Kwucnopoa. d6342
Bonopoa. Boga»

40 | Oxcuapl: cocTas, bu6mmoreka [JOK
KJIaCCU(UKALIUS, https://m.edsoo.ru/ff0
HOMEHKJIaTypa d664e

41 | Ilomyuyenue u bubnuorexa [JOK
XUMUYECKUE https://m.edsoo.ru/ff0
CBOICTBa d664e
KHCIIOTHBIX,

OCHOBHBIX U
aM(pOTEepPHBIX
OKCHJIOB

42 | OcHOBaHUS: COCTaB, bubmuoreka [JOK
Kiaccudukanms, https://m.edsoo.ru/ff0
HOMEHKJIaTypa d67ca

43 | [onyuenue u bubnuotexa [JOK
XUMUYECKUE https://m.edsoo.ru/ff0
CBOICTBa d67ca
OCHOBAaHUI

44 | KHCOTHI: COCTaB, bu6mmoreka [IOK
Kiaccudukanus, https://m.edsoo.ru/ff0
HOMEHKJIAaTypa dfee2

45 | lonyuenue u bubnuotexa [JOK
XUMUYECKUE https://m.edsoo.ru/ff0
CBOMCTBA KHCIIOT dfee2

46 | Conu (cpenHue): bubmuoreka [JOK
HOMEHKJIATypa, https://m.edsoo.ru/00a
CIOCO0BI do474
MOJIy4EeHus,

XUMHYECKHE
CBOMCTBA

47 | ITpakTnueckas bubmuorexa [IOK
paborta Ne 6. https://m.edsoo.ru/00a
Pemenue dob7c




OKCIICPUMCHTAJIbHBI
X 3a4a4 110 TEMC
«OCHOBHBIE KJIACCHI

HEOPraHUYeCKUX
COCTUHEHUN )

48 | I'enetnueckas CBs3b bubnmoreka [JOK
MEXy KJlaccaMu https://m.edsoo.ru/00a
HEOpPraHUYECKUX d9a50
COETUHEHUN

49 | O60061meHue bubnmoreka [JOK
cUCTEMaTH3alUs https://m.edsoo.ru/00a
3HaHUI d9cb2

50 | KontposbHas bubmuorexka [JOK
pabota Ne3 o Teme https://m.edsoo.ru/00a
"OCHOBHBIE KJIACChI d9ela
HEOPraHUYeCKUX
coenuHeHun"

51 | IlepBble mONBITKU bubnuorexa [JOK
KJIacCU(PUKALIHH https://m.edsoo.ru/00a
XUMHYECKUX doffa
AJIEMEHTOB.

[TonsTHe 0 rpynmax
CXOJHBIX 2JIEMEHTOB

52 | [lepuoanueckuit bubnuotexa [JOK
3aKOH U https://m.edsoo.ru/00a
[lepuoanueckas da52c
cucTema
XUMHYECKHX
anemenToB . U.

Meneneena

53 | [lepuoasl, rpynmsl, bubnunoreka [JOK
MOATPYIIIBI https://m.edsoo.ru/00a

da52c

54 | CtpoeHue aTOMOB. bubnunoreka [JOK
CocraB aTOMHBIX https://m.edsoo.ru/00a
sinep. Mzotonsl da342

55 | Ctpoenue bubnuotexa [JOK
JJIEKTPOHHBIX https://m.edsoo.ru/00a
000JI04€K aTOMOB dabbc
3JIEMEHTOB
[Tepuonnueckoi
cuctemsl J]. U.

MeHeneena

56 | Xapakrepucruka bubnmoreka [JOK
XUMHUYECKOTO https://m.edsoo.ru/00a
3JIEMEHTA MO €ro da824

MOJIOKEHUIO B
[Tepuonnueckon
cucteme /1. W.
MenneneeBa




57 | 3naueHue 1 but6mmoreka [IOK
Ileprognueckoro https://m.edsoo.ru/00a
3aKOHAa 1A da96e
pa3BUTHUS HAYKH H
npaktuku. /1. 1
Mennenees —

Y4EHBIN, IeJaror U
rpaKJaHUH

58 | DnekTpooTpHUIIaTEh 1 bubnuoreka [JOK
HOCTh aTOMOB https://m.edsoo.ru/00a
XUMHYECKHX daab8
3JIEMEHTOB/

Bcepoccutickas
MPOBEPOYHAas
paborta

59 | Uonnas 1 bubmmoreka [JOK
XUMHUYECKasl CBS3b https://m.edsoo.ru/00a

dac34

60 | KoBanenTHas 1 bubmuoreka [JOK
HoJIIpHast https://m.edsoo.ru/00a
XUMHUYECKasl CBS3b daab8

61 | KoBasienTHas 1 bu6mmoreka [IOK
HETOoJIsIpHAs https://m.edsoo.ru/00a
XUMHUYECKas CBSI3b daab9

62 | CremeHb OKUCICHUS 1 bubmuoreka [{OK

https://m.edsoo.ru/00a
dae28

63 | OkucCIUTENBHO- 1 bubnuotexa [JOK
BOCCTAHOBUTEJIbHBIE https://m.edsoo.ru/00a
peakimn db076

64 | Oxucnurenu u 1 bubnuotexa [JOK
BOCCTaHOBUTEIU https://m.edsoo.ru/00a

db076

65 | KonrponbHas 1 bubnuoreka [JOK
pabota Ne4 o Teme https://m.edsoo.ru/00a
«Ctpoenue aroma. db486
XHUMUYECKasi CBSI3b)

66 | Pe3epBHBIl ypOK. 1 bub6nuorexa [IOK
O06001mmenue u https://m.edsoo.ru/00a
cucTeMaTu3anus db33c
3HAHUU

67 | PezepBHBIN ypOK. 1 bub6nuorexa [IOK
O06001mmenue u https://m.edsoo.ru/00a
cucTeMaTu3anus d9cb2
3HAHUU

68 | Pe3epBHBIil ypOK. 1 bubnmoreka [JOK
O600mmenue u https://m.edsoo.ru/ff0
cucTeMaTu3anus d61c6
3HAHUU

OBIIEE 68

KOJIMYECTBO




YACOB I10
ITPOTPAMME

9 KJIACC

Ne
1/
I

Tema ypoka

KonmuectBo yacoB

Bcer

KonTposba
bIe PabOTHI

[IpakTuuec
KHe paboThbl

Jara
U3y4eH
nus

DNEeKTPOHHBIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypchl

[Tepuoanueckuit
3aKOH.
Ilepuonnueckas
cucrema
XUMUYECKHUX
snemenToB . U.
Menpeneena

bubmuoreka [JOK
https://m.edsoo.ru/00a
db59e

3aKOHOMEPHOCTH
B U3MEHEHUU
CBOWCTB
XUMHUYECKHUX
3JIEMEHTOB
MIEPBBIX TPEX
NEPHOJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00a
db6b6

Krnaccudukanus
U HOMEHKJIaTypa
HCOPTaHNYCCKUX
BEIICCTB

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db7e2

Buaer
XUMHYCECKOM
CBSI3H U THIIBI
KPUCTAJUIMYECKU
X pemcToK

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dbac6

KonTponbHas
pabota Nel mo
TEME
«IToBTOpEHUE 1
yriiyoneHue
3HaAHUU
OCHOBHBIX
paszienoB Kypca 8
KJj1accay

Knaccudukanms
XUMHYECKHUX
peaKumii mo
pa3INYHbIM
pU3HAKaM

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dbcb0

ITonsTue o
CKOpOCTH
XUMHUECKOM
pEeaKkuu.
ITonsTue o
TOMOT€HHEIX U
reTepOTreHHBIX
peaKkuuax

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dbe9a




8 | Ilousarue o bu6mmoreka [IOK
XUMUYECKOM https://m.edsoo.ru/00a
PaBHOBECHH. dc28c
DakTopsl,

BIIUSIONINE HA
CKOPOCTb
XUMUYECKOU
peakuuu u
MOJIO’KEHUE
XUMHUYECKOTO
paBHOBECHSI

9 | OkucnuTeabHO- bubnmoreka [JOK
BOCCTAHOBUTEJIbH https://m.edsoo.ru/00a
bI€ PEAKIIUHI dcade

10 | Teopus bubmuoreka [JOK
AIEKTPOIUTUUECK https://m.edsoo.ru/00a
OU THCCOLIMALIUN. dcd68
CuibHBIC U
cnalbie
AJIEKTPOJIUTHI

11 | Mounbie bubmuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/00a
peakuii dd448

12 | Xumuueckue bu6mmoreka [IOK
CBOMCTBA KUCIJIOT https://m.edsoo.ru/00a
Y OCHOBaHUH B dd5d8
cBeTe
MPEJCTaBICHUI
00
AIEKTPOIUTUUECK
OH JUCCOLMALNT

13 | Xumuueckue bu6mmoreka [IOK
CBOMCTBA COJIEH B https://m.edsoo.ru/00a
cBeTe dd8b2
IIPEACTaBICHUI
00
ANEKTPOIUTUYECK
OM JINCCOITHAITH

14 | IlonsTue o bu6mmoreka [JOK
TUPOIN3E COJICH https://m.edsoo.ru/00a

dd9d4

15 | O0006menue u bu6mmorexa [IOK
cucTreMaTusanus https://m.edsoo.ru/00a
3HAHHUI ddd12

16 | IIpaktuueckas bubnnoreka [JOK
pabora Ne 1. https://m.edsoo.ru/00a
«Pemenue ddbfa
HKCIIEPUMEHTAIIb
HBIX 32/1a9»

17 | KontponbHas bubmuorexa [IOK
pabota Ne2 mo https://m.edsoo.ru/00a
TeME ddec0




«DNEKTPOIUTHYE
cKast
JUCCOLUALNS.
XuMH4yecKue
peakuuu B
pacTBoOpax»

18

Oomuas
XapaKTEepUCTUKA
raJIoreHOB.
XuMH4YecKre
CBOMCTBa Ha
npuMepe XJopa

bu6mmoreka [JOK
https://m.edsoo.ru/00a
ddfe2

19

XJ10poBOAOPOI.
ConsHas
KHCJIOTA,
XHUMUYCCKHEC
CBOMCTBA,
MOJIy4eHHE,
MIPUMEHEHHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00a
de104

20

[IpakTnueckas
pabota Ne 2 o
TEMe
«ITonyuenue
COJISTHOU
KHCJIOTHI,
U3ydeHue e
CBOWCTB)

bu6mmoreka [IOK
https://m.edsoo.ru/00a
de348

21

Breraucnenus mo
YpaBHEHUSAM
XUMHYECKHAX
peakuuu, eciu
OJIVH U3
pEareHToB JIaH B
H30BITKE

bu6mmoreka [IOK
https://m.edsoo.ru/00a
de488

22

Oomuras
XapaKTEepUCTHKA
ssieMeHToB VIA-
TPYIIITBI

bu6mmoreka [JOK
https://m.edsoo.ru/00a
de6b4a

23

AmoTponHsie
Moau(UKAITTI
CepBL.
Haxoxnenme
cepel U €€
COECTMHEHUN B
MPUPOJE.
XuMu4yecKue
CBOMCTBA CEPBI

bu6mmoreka [JOK
https://m.edsoo.ru/00a
de6b4a

24

CepoBoaopon,
CTpOEHHE,
buznueckue u
XUMUYECKHE
CBOMCTBA

bu6mmorexa [{OK
https://m.edsoo.ru/00a
de802




25

OKCHUIBI CEPBI.
CepHas Kucniora,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMCHCHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dea28

26

Xumudaeckue
peakiuu,
JIeKaIye B
OCHOBE
MIPOMBIIIEHHOTO
crocoba
MOJTy4YCHUS
CEpPHOM KHUCJIOTBHI.
Xumudaeckoe
3arpsi3HEHUE
OKpYKaroleu
cpenbl
COEIUHEHUAMU
cepbl

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dec8a

27

Brruucnenue
MacCOBOM HOJIHU
BBIXO0J1a
MPOAYKTA
peaKkuu

bubmuoreka [JOK
https://m.edsoo.ru/00a
dec8a

28

Oobmas
XapaKTepUCTHKA
351eMeHTOB VA-
rpynmsl. A30T,
pacnpocTpaHeHue
B IIPUPOJIE,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00a
deeab

29

AMMuak, ero
¢buznueckue u
XHUMUYECKHE
CBOMCTBA,
MOJIy4eHUE U
MIPUMEHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00a
df0o4

30

IIpaxTueckas
pabota Ne 3 mo
TEME
«Tonyuenne
aMMHaKa,
U3YYEHUE ero
CBOMCTB»

bu6mmoreka [JOK
https://m.edsoo.ru/00a
df180

31

A3zoTHas
KHCJIOTa, &
buznueckue u
XHUMUYCCKHE
CBOMCTBaA

bu6mmorexa [IOK
https://m.edsoo.ru/00a
df306




32

Hcnons3oBanne
HUTPATOB U
coJieli aMMOHUS B
Ka4yeCTBE
MHUHEpaTbHBIX
ya00peHuil.
Xumudgeckoe
3arpsi3sHEHUE
OKpY>Karoleu
cpenbl
COeIMHEHHUAMU
asorTa

bu6mmoreka [IOK
https://m.edsoo.ru/00a
df518

33

®docdop. Okcua
docdopa (V) u
dbochopnas
KHCIIOTA,
buzndeckue u
XUMHUYCCKHEC
CBOMCTBA,
MOJTyYCHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00a
df68a

34

Hcnonw3oBanue
docdaros B
KayecTBe
MUHEPATBHBIX
ynoopeHuil.
3arpsisHeHUE
MPUPOAHOM
cpenbl
dbocharamu

bubmuoreka [JOK
https://m.edsoo.ru/00a
dfc20

35

Yraepon,

pacnpocTpaHEHHE

B TIpUpPOJE,
duznueckue u
XUMHYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dfd9c

36

Oxcuanl
yriepoja, ux
¢buznueckue u
XHMHYECKHE
CBOMCTBA.
DKOJIOTUYECKHUE
po0JIeMsl,
CBSI3aHHBIC C
OKCHUJIOM
yraepoaa (IV)

bu6mmorexa [IOK
https://m.edsoo.ru/00a
dfebe

37

VYronnHasg
KHMCJIOTa U €€
COJIH

bu6mmorexa [IOK
https://m.edsoo.ru/00ae
006¢

38

IIpakTnueckas
pabota Ne 4 o
TeEME
"Ilonyuenune

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
027e




YTIIEKUCIIOTO
rasa.
KauectBennas
peakius Ha
KapOoHaT-HOH"

39

IlepBoHauasbHBIE
MOHSATHS 00
OpPTaHMYECKHUX
BEISCTBax Kak o
COCAUHEHHMSIX

yriaepoja

bubmuoreka [JOK
https://m.edsoo.ru/00ae
054e

40

KpeMHuii u ero
COCIMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/00ae
080a

41

[IpakTnueckas
pabora Ne 5.
Pemenue
AKCIIEPUMEHTAITb
HBIX 33/1a4 110
TeMe
«BaxHeimne
HEMETaJUIbl U UX
COETMHEHUS»

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
0bf2

42

KoHntposbHas
pabota Ne3 o
TeMe
«Baxnenmue
HEMETAJUIbI U UX
COEIMHEHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
Oel8

43

OOmas
XapaKTEPUCTUKA
XUMHYECKHX
DJIEMEHTOB —
METaJLIOB.
Mertannuueckas
CBS3b U
MeTaJJinyecKast
KpHUCTaJUINYECKas
pemeTKa.
duznueckue
CBOMCTBaA
METAaJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
103e

44

XUMHYECKHe
CBOMCTBaA
METAJLJIOB.
DIIEKTPOXUMHUYEC
KUH psl
HaIpsHKEHUN
METAJLJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
1156

45

O01ue crroco0n!
MOJTyYeHUs
METAJUIOB.

bu6mmorekxa [{OK
https://m.edsoo.ru/00ae
1156




CriaBEL
Briuucnenus no

YpaBHEHUSAM
XUMHUYECKHUX
peakui, eciu
OJIUH U3
peareHToB
COJICPKUT
IpUMECH

46 | [lonsitue o bubnmoreka [JOK
KOppO3UH https://m.edsoo.ru/00ae
METaJUIOB 1278

47 | lllenounsie bu6mmoreka [JOK
MeETaJlIbI https://m.edsoo.ru/00ae

14b2

48 | Okcunbl u bubnmoreka [JOK
TUJIPOKCH/JIBI https://m.edsoo.ru/00ae
HaTpUs U Kanus 14b2

49 | IlenouHo3emMenb bubmuoreka [JOK
HbIC METAJLJIBI — https://m.edsoo.ru/00ae
KaJIbIUN U 15e8
Mar"Hui

50 | Baxneiimmue bubmuorexa [JOK
COCTMHEHUS https://m.edsoo.ru/00ae
KaIbIIU 15e8

51 | O6o6micHHE 1
CHUCTEMaTH3aITus
3HAHUM

52 | XKEcTkocTh BOJBI bubnuotexa [JOK

U CIIOCOOBI €é

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

yCTpaHEHUsI 1886
53 | IlpakTuueckas bubnunoreka [JOK
pabota Ne 6 o https://m.edsoo.ru/00ae

TeMe "JKECTKOCTh
BOJIBI U METObI
e€ yctpaneHus"

lae8

54 | AnromMuHuUA bubnuotexa [JOK
https://m.edsoo.ru/00ae
1c64

55 | Amdortepnbie bubnuoreka [JOK

CBOMCTBA OKCHUA
Y TUJIPOKCUJA

https://m.edsoo.ru/00ae
1c64

56 | Kenezo bubnuotexa [JOK
https://m.edsoo.ru/00ae
1d86

57 | Oxcunpl, bubmuoreka [JOK

TUAPOKCULIBI U
coun xkenesa (1)
u xxenesa (I1I)

https://m.edsoo.ru/00ae
35e6

58

O060061eHNE U
CHUCTEMATHU3AINA
3HAHUH




59

[IpakTnueckas
pabota Ne 7.
Pemrenne
AKCIIEPUMEHTAIIb
HBIX 3a7a4 I10
TeMe
«Baxnenmme
METaJUIbl U UX
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
3de8

60

Breraucnenus mo
ypaBHEHUSIM
XUMHYECKHUX
peakui, eciu
OJIMH U3
peareHToB JlaH B
U30BITKE UJIH
COIEPXKUT
MIPUMECH.
Brraucnenus
MacCOBOM O
BBIXO0J1a
MPOJIYKTa
peaKkuu

bubmuoreka [JOK
https://m.edsoo.ru/00ae
1750

61

O06o0061IEHNE U
CUCTEMATU3ALIUS
3HAHUH

62

KonTponbhas
pabota Ne4 o
TeMe
«Baxnenmue
METaJUIbl U UX
COCTMHECHUS

63

BemecTBa u
MaTepHalibl B
MMOBCETHEBHOM
JKU3HU YeJIOBeKa

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
350

64

XHUMHUYECKOE
3arpsi3sHEHUE
OKpY’KaIOIIEeH
cpebl

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
4270

65

Ponp xumuu B
peleHnn
9KOJIOTHYECKUX
npo0emM

bu6mmoreka [JOK
https://m.edsoo.ru/00ae
4270

66

PesepBHBIi ypOK.

0O00011eHne 1
CUCTEMATHU3ALUS
3HAHUHI

bu6nmoreka [JOK
https://m.edsoo.ru/00ae
0dOa

67

Pe3epBHBIN ypOK.

O060061EeHNE U
CHUCTEMATHU3aAINA
3HAHUH

bu6mmorexa [{OK
https://m.edsoo.ru/00a
db33c




68 | PezepBHBIN ypOK. 1 bubmuoreka [JOK
O6006meHue u https://m.edsoo.ru/00a
CHCTEMATHU3AIIHS d9cb2

3HAHUI

OBIIEE 68 4 7
KOJIMYECTBO
YACOB I10
I[TPOTPAMME

YYEBHO-METO/JIUYECKOE OBECIIEYEHME OBPA30BATEJLHOI'O
MPOLIECCA

KoHTtpomnbHbIe 1 TpOBEpOUHBIE pabOTHI K yueOHUKY «Xumus. 8» (2007).

KoHTposibHBIE ¥ TPOBEPOYHBIC PAOOTHI K yueOHUKY «Xumus. 9» (2010).

HacronpHas kHura yuurens «Xumus. 8» (2011).

HactonpHas kHura yuurens «Xumus. 9» (2007).

Pabouas Terpanp k yueOHuky «Xumus. 8» (2008).

Pabouas Terpanp k yueOHuky «Xumus. 9» (2008).

Terpanp a1 1a60paTOPHBIX OMBITOB U MPAKTHUECKUX PAOOT K yUEOHUKY «XUMUS. 8»

(2008).

8. Terpanp A 1aOOPATOPHBIX OMBITOB U MPAKTHUECKUX PAOOT K yUEOHUKY «XUMUS. I»
(2008).

9. Metoaunueckoe nocodue Kk yueOHuky «Xumus. 8» (2018).

10. MeTtonunueckoe rmocodue K yueOHuky «Xumus. 9» (2018).
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