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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOrO 00IIero o0pa3zoBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YY4ETOM KOHLEIMIUU MPErnoJaBaHus Y4eOHOro mpeaMera « XuMHUsH)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo xumuu Ja€T MPEACTABICHHE O LEJsAX, OOIIed CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XUMHU C Y4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs, a TakyKe TpeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XUMHUHU CIYXKUT OCHOBOM uisi (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepPUAIbLHOM EIWHCTBE MHUPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEH  JIJIT  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMHUPOBAHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEMH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CIeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CrocoOCTBYeT (OPMHPOBAHUIO TIECHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanubple HampaBiieHHs] B OOYyYEHHUHM XUMHUU OOECIEUYMBAIOTCA CHEIUPUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oO0pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CrtpykTypa coaepkaHus NporpaMMbl 10 XUMHUH c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TPEACTABICHUM 00 JIIEKTPOIUTHUYECKOM JHCCOLMAlMM BEIIECTB B
pacTBopax.

TeopeTnduecknue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U TMOTyYCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl TIO XUMHH  CIOCOOCTBYEeT  (HOPMUPOBAHHIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wW3ydYeHMM XUMHUU TPOUCXOIUT (HOPMUPOBAHHE 3HAHUM OCHOB
XUMUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOr0 OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Ipy M3yyeHuM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMS BAKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opMHpOBaHME MHTEJUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHUIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBlIEHHOCTh OOy4YeHUS HA CHCTEMaTH4YeCKoe MpHOOIIeHHE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— o0ecrieyeHue ycioBUi, CIOCOOCTBYIOUIUX MPUOOPETEHNIO 00YUYaIOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYEHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (opmupoBanue oOuie (YHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IpPU pEHIeHUH MpoOJeM B IOBCEIHEBHOM JKHU3HHM U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (¢opMupoBaHHE Yy OOyYarOmMXCS TYMAHUCTHUYECKMX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 370POBbs U OKPYXkKAIOIIeH MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEAEHHBIX ISl M3y4YEHUS XHUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOocuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 0Jisl XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYeCKUe U XUMHUUYECKUE SBJICHUS. XMMHUECKash peakuus U €€ MpU3HaKu.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHHE U OMUCAHUE
dbu3nyeckux CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIOTOMN) SBJICHUI, HAOII0ICeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE keiie3a ¢ pacTBopoM comu meau (11),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaAOJIOJIEHHWE W  ONHWCaHuE  pe3yJbTaTOB  TMPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsl MacChl, CO3JaHUE MOJENeH MOJIEKYII
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBO. Haxoxjaenue kuciopoaa B Mpupojae, (U3MUecKue M XHUMHUYECKHE
cBoiictBa (peakuuu TopeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKUuu. TOIUIMBO: yrojb U METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bobl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSA U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIO/ICHHE O0pa3lioB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIOJIb30BAaHHE BHJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHu, pPeakUWil HEUTpalhu3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKas CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3ytoT aM()OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OuU3WYEeCKUi CMBICH MOPSAJKOBOTO HOMEpPA, HOMEpPOB NEpUOAa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKA XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanveckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHasI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIC  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTe 0 XUMHYECKOM paBHOBecUU. DakTOpBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCMIOJb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakin Ha HOHBL. [IoHATHE O TMApOIIU3E CONEil.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (PAKTOPOB, MCCIEIOBAHUE AJICKTPOIPOBOJIHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajika, BBIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHiCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amu). XJI0OpOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHne u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHe CBOMCTBA. OKCHUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHON KUCIOTHI, KAYECTBEHHAs pEaKlMsl Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUe U XMMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHuil. XuMHUYeCcKoe 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COEIMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMKM, pPACIPOCTpaHEHUE B TNPUPOJE, (PUIUUECKHE U XUMHUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6albHOrO TMOTEINICHWS] KIWMaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTEl WX TepepaboTku (OEH3WH), UX POJib B OBITY U MPOMBIIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OeNkax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHUs B mnpupoge. OOmmMe npenacTaBieHus o0
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeIbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAIOIMKE (PU3NUECKHE W XUMHUYECKHE CBOWCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Ioj] JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBamMu a3zora, ¢Gochopa MU HUX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
WX IPOTEKaHHUsI, B3AUMOICICTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJydeHHE, COOMpaHue, paclo3HaBaHUE U H3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaibl U UX COeTUHEHUSD.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenneneeBa u cTpoeHus: aToMOB. CTpOEHHE METAJUIOB. MeTamyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Koppo3uu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus u Kanus). OKCUIBI U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HaXOXIACHUE B mpuponec. PU3UUYECKUE U
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA WMOHBI: MarHus, KIbLHS, aIFIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoris npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuaoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTePUAITHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTD, KPUCTAJUTMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOTI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPAMMBI  OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU M HOPMaMHU IMOBEJICHUS M CIOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIM4HOCTHBIE  PE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYAIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacCIIMpPEHUE OMbITA IESITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

LIEHHOCTHOT'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJBbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLMAJIBHBIX HOPMAax M MPaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbBI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIPABJICHHBIC HA IOJY4YEHUE HOBBIX 3HAHHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENbCKOW KYJIBTYpPhI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEeHHMIO M TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM M  HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUECKOMY U3YUEHHUIO IIpodeccuil u TpyJa pas3audHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1€1eCO00pa3HOE OTHOLIEHHE K NPUPOJEe KaK HCTOYHHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTE C BEIIECTBAMH, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHUS, MOJTyYaeMble TIPU HU3YYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TrJ00aJbHOrO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATbDI

B cocraBe MmeTanpeaMETHBIX pE3yJbTATOB BBIIEISAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (HOPMHUPOBATH MPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHIYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHE TMPUMEHATh B MPOLIECCE TO3HAHMUS TOHATUA (NPEeIMETHbIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHbBIE TIPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIC BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OMbITA IO IUIAHUPOBAHHWIO, OPTaHHW3allMM M IIPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 pe3yibTar, GopMyJIUpoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpaTh, aHAJU3UPOBATh W HWHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE MPUMEHATh Pa3IMYHbIE METOJbI M 3aMpOChl MPU MOUCKE M OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BaHUS PA3JIMUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIONb30BaTh W aHAIM3UPOBAaTH B IIpolecce ydyeOHOU U
HCCJIEIOBATENHCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3aJaBaThb BOIPOCH (B XOoJ€ Auajiora W (MJId) IUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSL  MPEACTABIATH  [OJYYEHHbIE  pe3yJbTaThl  MO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIBHO OIPEAENATh LENH JACSITEIBHOCTH, IIaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEWCTBUW NPH BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B coctaBe mnpeaMEeTHBIX pe3yibTaTOB IO OCBOEHHUIO 00S3aTEbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuiecKkue JUisi TpeAMETHOW obmact  «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETAlNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHIiy oOydenus B 8 kyiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:
o PACKpBIBATh CMBICI OCHOBHBIX XHMHWYECKHX TOHSTHM: aTOM, MOJIEKYJA,
XAMHUYECKUU  3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJIHAs), BAJECHTHOCTb, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMUYECKOT'O 3JIEMEHTa B COCAMHEHUH, MOJIIPHBIN 00BEM, OKCU, KUCIIOTA,
OCHOBAaHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb OKUCIICHUS, XHMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiui COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peakiuy 3aMEIleHUs, PEaKIMu OOMEHa, 5K30- M HHIOTCPMHUYECKHUE pPEaKIIHH,
TEIJIOBOM 3(PQeKT peakiuu, sApOo aToma, SJICKTPOHHBIA CIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHYEcKas CBs3b, TOJIApHAs U HEMOJSpHAs
KOBAJICHTHAsI CBsI3b, MOHHAS CBSI3b, MOH, KATUOH, aHWOH, PACTBOP, MACCOBAs JOJISI
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;
o WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XHMHUYECKHMX TMOHSATHU U
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB U UX NPEBPAILICHUN;
o UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBIEHUSI (POPMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKLINM;
o OTpeeNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCIMHECHMSIX,
CTENICHb OKHUCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSAX, MPUHAIICKHOCTD
BEILECTB K ONPEACIEHHOMY KJIacCy COeAMHEHUN Mo (GopMyiaMm, BUJI XUMUYECKON
CBsI3U (KOBaJICHTHAsl M MOHHAsI) B HEOPTAHUUECKUX COCAMHEHUSX;
o packpeiBath cMbici [lepuogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh  IIOHMMAHHWE  IEPUOJUYECKOM  3aBUCHUMOCTM  CBOMCTB
XAMHUYECKUX JJIEMEHTOB OT MX IOJIOKEHHS B llepuoanueckor cucreMe, 3aKOHOB
COXPAaHEHHS] MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOIO
y4EHHUs, 3aKOHa ABOTrajipo;
o OMHCHIBATh U XapakTepuzoBaTh TabauMuHyto (opmy Ilepuonnueckoii
CUCTEMbl XMMUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATUS «rJaBHas noiarpynna (A-
rpynmna)» u «mobounas moarpymnma (b-rpymma)», Maneie u OONBIINE TEPUOIBI,
COOTHOCUTH 00O3HAUCHHUs, KOTOphie wuMeloTcs B Tabmmie «llepuoamueckas
cucremMa xumudecknx dnemeHtoB JI. WM. MeHnaeneeBa» € YHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB U 3apsijl
aipa, 00IIIee YMUCIIO0 AIEKTPOHOB U PACIpe/ICTICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);



o KJIacCU(PUITMPOBATh XMUMHUYECKUE DJIEMEHTHhI, HEOPTaHMYECKHE BEIIECCTBA,
XUMUYECKUE peakinu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 110
TeroBoMy 3G (heKTy);
o XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3sTUYHBIX KJIACCOB, TIOATBEPXKAAas OINHCAHWE TMPUMEPAMU MOJCKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;
o IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKAHMUSI XUMHUYECKUX TMPEBPAIICHUNA B Pa3IUYHBIX
YCIIOBHSIX;
o BBIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJII0 XMMHMUYECKOTO 3JeMEHTa 1Mo ¢Gopmysie COEIUHEHUS, MacCCOBYIO
JIOJII0 BEIIIECTBA B PAcTBOpPE, MPOBOJUTH PACUETHI MO YPAaBHEHUIO XUMHUYECKOU
peakiuy;
o MIPUMEHSATH OCHOBHBIC OIEpAIlUi MBICIUTEILHON NEITEIbHOCTH — aHAIHN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMATU3alMIO0, KIAaCCU(UKAIIUIO, BBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — I M3YYCHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIHi, ECTECTBEHHO-HAYYHbBIE METO/bI TTO3HAHUS — HAOIIOACHHUE,
U3MEpPEHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIA U MBICIICHHBIN);
o CJIeIOBATh MpaBUjIaM MOJb30BAHUS XUMUUYECKON TIOCYZI0M U 1a00paTOpHBbIM
00OpyZI0BaHUEM, a TAKXKe MPaBUJIaM OOpAaIlCHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSAMH 110 BBITOJTHCHUIO JIAOOPATOPHBIX XWMHYECKHX OITBITOB IIO
MOJYYEHUIO W COOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEICIEHHON MacCOBOM J0JIEd PaCTBOPEHHOIO
BCI[ECTBA, IUIAHUPOBATH M MPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI  TI0
pacmo3HaBaHWIO PACTBOPOB IIEJIOYECH W KHCIOT C IOMOINBI HMHINKATOPOB
(;takmyc, dheHondTaiend, METUIIOPAHXK U JIPYTHUE).

K xonIty oOydeHus B 9 Kj1acce IpeIMETHBIE PE3yIbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
o PacCKpbhIBaTh CMBICT OCHOBHBIX XHMMHUYECKUX TOHSATHH: XUMHUYECKHUM
AJIEMEHT, aTOM, MOJIeKYyJia, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BCII[ECTBO, BaJICHTHOCTh, JJICKTPOOTPUIIATCILHOCTh, CTCIEHb  OKHUCIICHUS,
XUMUYECKas PEakins, XUMUYECKas CBA3b, TEIUIOBOM A((EKT peakiuu, MoJib,
MOJISIPHBIN 00BEM, PacTBOp, IICKTPOIUTHI, HEIIEKTPOIUTHI, DIIEKTPOTUTHUCCKAS
JUCCOIIMAITHS, PEAKIIMH HOHHOTO OOMEHa, KaTalnu3aTop, XMMHUYECKOE PaBHOBECHE,
oOpaTUMbIE ¥ HEOOpAaTUMBIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaknuy, OKHCIHTEIb, BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAaHOBJICHHE,
alytoTponus, aM(OTEpPHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAI,
MeTaJuIhdecKasi), KpUCTaJUIMYecKas peneéTka, KOPpPO3Us METAUIOB, CILUIABHI,



CKOPOCTb XHMMYECKOM PEAKLHH, NPEeAeNbHO aomyctumas KoHueHtpaums [IJIK
BEILIECTBA;

o WUTFOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XUMHUYECKHMX TOHATHH H
MPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U X MPEBPAIICHMIA;

o UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUJIsl COCTaBIEHUSI (POpPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

o ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MPUHAJJIEKHOCTD BEIIECTB K ONPEICIEHHOMY
KJIACCy COCAWHCHWH 1o (opmyiaM, BHJ XHUMHYECKOW CBs3M (KOBaJiEeHTHA,
VWOHHAs, METAJUIMYECKasi) B HEOPraHWYECKHUX COEAMHEHUSX, 3aps] HOHA 10
XUMHUYECKOHN (opMylie, XapakTep cpelbl B BOIAHBIX PACTBOPAX HEOPraHHMUECKHUX
COEIMHEHHM, TUIl KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BELIECTBA;

o packpeiBath cMbIci Ilepuomnueckoro 3akona JI. M. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHHWE: ONUCHIBATh M XapaKTEPU30BATH TAOIMYHYIO
dopmy Ileproguueckoil CUCTEMbl XMMUYECKUX 3JIEMEHTOB: pa3iMyaTh MOHATHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnodouyHas noarpynmna (b-rpynna)», mansie u
Oonblllue€ MEpPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HUMEKTCA B
NEPUOANYECKON TabiuIe, C YUCIOBBIMM XapaKTEPUCTUKAMHU CTPOECHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOILIee YHUCIO BJIEKTPOHOB U
pacripeielieHue UX Mo 3JEKTPOHHBIM CJI05IM), OOBACHATH 00IIME 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHHI B MpeJenax MajblX IIEpUOIOB
Y TJIABHBIX MOATPYIH C Y4ETOM CTPOECHUS UX aTOMOB;

o KJIaCCU(PUIMPOBATh XUMHUECKHUE D3JIEMEHThl, HEOPraHMYECKHUE BEIlECTBa,
XUMUYECKUE Peaklny (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 11O
TEeIIOBOMY J(dQeKTy, MO0 U3MEHEHUIO CTENEHEW OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB);

o XapaKTepu30BaTh (OMUCHIBATH) OOIIME U Clenu(PUUIecKue XHUMHUYECKHE
CBOMCTBA IPOCTBIX M CIJIOXKHBIX BELIECTB, MOATBEP)KIAAs ONUCAHUE IPUMEPAMU
MOJIEKYJIIPHBIX Y MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLINN;

o COCTaBJISITh YPABHEHUS JIEKTPOJIMTUYECKON AUCCOLMAIIMYN KUCIIOT, HIeI0Yei
U COJIei, TIOJIHBIE U COKpAIIEHHbIE YpaBHEHUS peaKIUuid HOHHOTO OOMEHa,
YpaBHEHUSl PEAKIM, MOATBEPKAAIOUIMX CYUIECTBOBAHUE TE€HETUYECKOM CBSI3U
MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

. pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIUHN
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEeaKIuii;

o OPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX MIPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSX;

o BBIYMCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (opMyJie COECIUHEHHUS, MACCOBYIO



JIOJII0 BEILECTBA B PACTBOpPE, MPOBOAUTH PACUEThI MO YPABHEHUIO XUMHUYECKOU
peakiuu;

° coOJI0/IaTh MpaBwWIa MOJIH30BAHUS XUMHYECKOU TOCYAOU M JIA0OPaTOPHBIM
o0opyZ0oBaHUEM, a TAK)Ke MpaBuiIa OOpaIIeHHUs C BEIIECTBAMH B COOTBETCTBUU C
HHCTPYKIMSAMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB 10
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB (aMMHaKa U yIieKUCIIOro ra3a);
° MPOBOAUTE PEAKIMU, MOJTBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THUAPOKCUA-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
M3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOJHBIX PAacTBOpPAaX HEOPTaHUYECKHUX
BCIIIECTB;

° MPUMEHATH OCHOBHBIC ONEPAIllUM MBICIUTEIbHON AEATCIBHOCTA — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0OOOIIEHHUE, CUCTEMATHU3allUI0, BBIABICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBS3€U — ISl N3y4YEHUsI CBOMCTB BEIIECTB U XUMHYECKUX PEAKIINM,
€CTECTBEHHO-HAyYHbICE  METOJbI TO3HAaHWS — HaONIOZiIeHHWe, HW3MEpEHue,
MOJICTUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosaunuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI padoTbI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1aCThb
11 €CTCCTBO3HAHUS U 5 2 bubnunoreka LIOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso0.ru/7f41837c
YyeIoBeKa
12 BeitectBa 1 xumMu4eckue 15 1 bubnunoreka LIOK
' peakiuu https://m.eds00.ru/7f41837¢c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 6 bubmuoteka [IOK
' 00 okcHugax https://m.eds00.ru/7f41837¢
99 Bonopoa. ITonsarue o kucinorax 8 1 bubmmnoreka HOK
' 1 COJIAX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
' OCHOBaHMAX https://m.eds00.ru/7f41837¢
0]
54 CHOBHBIC KJIaCChI 1 1 1 bubnunorexa LIOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3jeMeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1 [lepnoanueckuii 3aKoH U 7

bubnunoreka LIOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYECKasA CBI3b.

32 ORHCIHTENEO- 8 ﬁﬂ?ﬁﬁ:ﬁggﬁmws?c
BOCCTAHOBUTCIIbHBIC PCAKIITUN
bub6nmmoreka [IOK
Hroro no pasaery 15 https://m.edsoil.ru/7f41837c
PesepBHOE Bpems 3 buGnuorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabuble IlpakTuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHue U yriaydieHne 3HaHUH OCHOBHBIX 5 1 bubnnoreka [JOK
' pasenos Kypca 8 kiacca https://m.eds00.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bubnnorexa [JOK
' peakuuii https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnuorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edso0.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKUX 4 1 bubnunoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' pyHist. &P https://m.edsoo.ru/7f41a636
COEZIMHEHUs
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX
2.3 anemMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO0mmast XxapaKTepPUCTHKA XUMHUECKUX
2.4 3eMeHTOB |VA-rpymmel. Yoiiepon 1 KpeMHUH 8 1 2 bubmmorexa LOK
' A P P https://m.edso00.ru/7f41a636
U MX COCTMHEHHUS
Hroro 1o pasneny 25

Pa3zgen 3. MeTa/JIbI M X COCIUHEHU S



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

bubmuorexa [JOK

31 Obuye ceoficTea MeTanioB 4 https://m.edso0.ru/7f41a636

3.2 Baxxueiire Metauibl 1 UX COSIUHEHUSI 16 Etilfsﬂ;lrztﬁ)grou}; £412636

Wroro no pazueny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BenectBa 1 maTepuansl B KU3HU YEJIOBEKA 3 bubnorexa [IOK
https://m.edsoo0.ru/7f41a636

Hroro no pazneny 3

PesepBHOE Bpems 3 bubmorexa LHOK
https://m.edso0.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontposbubie IIpakTuyeckue
n/n Bceero U3YYCHUS o0pa3oBaTeJibHbIE
padoThI padoTshI
pecypcsl
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 01.09.2025 bubnuorexa [JOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 [Tonsatue o MeTogax MO3HAHUSA B XUMUU 1 05.09.2025 https://m.edsoo.ru/ffod227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 08.09.2025 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yuctele BemecTa fI cmecu. CriocoObt 1 12.09.2025 bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue
5 cMmecelt (Ha mpuMepe OYHCTKH TOBAPEHHOM 1 15.09.2025 bubmmorexa LIOK
pHMep P T https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmoreka [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 19.09.2025 https://m.edsoo.ru/Ffod2a6e
7 XUMHUYECKHE DJIEMEHTBI. 3HAKU (CUMBOJIBI) 1 99092025 bubmuorexa [JOK
XAMUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 [IpocTblie U ClOXKHBIE BEIIECTBA 1 26.09.2025 httos://m.edsoo.ru/fod2a6e
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 29.09.2025 https://m.edsoo.ru/Ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 03.10.2025 bubnuoreka [{OK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumuueckasi popmyna. BaneHTHOCTb
aTOMOB XMMHYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
11 06.10.2025
OTHocuTeNnbHASE MOJIEKYJISIPHASL Macca https://m.edsoo.ru/ff0d323c
MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuoreka [JOK
12 COEMHEHUU 10.10.2025 https://m.edsoo.ru/ff0d350c
KomnuectBo BemecrBa. Moinb. Mousipaast bubnuorexa [JOK
13 macca 13.102025 https://m.edsoo.ru/ff0d5230
DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
14 17.10.202
XuMuYecKas peakius 0.2025 https://m.edsoo.ru/ff0d37fa
15 [Ipusznaku u YCJIOBI/I}IVHpOTeKaHI/IH 20.10.2025 bubnuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 94.10.2025 bubnuorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
Boranciiennst komuecTBa, MacChl BEIIECTBA bubmuorexa [JOK
17 . 07.11.2025
110 YPAaBHEHHSIM XUMHYECKUX PEAKIINI https://m.edso0.ru/ff0d5708
Knaccudukanmsi XuMHUECKUX PEaKIIHi
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS 3a15e eL:-II/IH 10.11.2025 bubmmorexa [OK
A P ’ H ’ T https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG 1OK
nOJIMOTEKA
19 DHIUKJIONEINUCT. 0606uVJeHHe u 14.11.2025 https://m.edsoo.ru/F0d40cA
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme 1711.2025 bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 KI/IC?I}(I)XO — 3JIEMEHT U IIPOCTOE o 21.11.2025 bubmorexa HOK
PO p o https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
22 du3nYecKre U XMMUYECKUEe CBOMCTBA 24.11.2025 bBubnuoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJI0POAa (peak iy OKUCIIEHUS, TOPEHUE).

ITousitue 06 oxcumax

https://m.edsoo.ru/ff0d4614

Cnoco0bl noTy4eHust KUCI0poia B

bu6mmoreka [IOK
23 1a00paTOPUH U MPOMBIIUIEHHOCTH. 28.11.2025 httos://m.edsoo.ru/f0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,
24 TIOHSATHE O TEPMOXUMHUYECKOM YPAaBHCHHH 01.12.2025 bubmorexa LHOK
P P ’ o https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEAKIIHSIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3arpsi3HEHHE BO3]lyXa, CITIOCOOBI €T0 05.12.2025 bubmorexa LHOK
P AYxa, o https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILCHHSI
[IpakTuueckas padora Ne 3 o Teme Bu6 10K
nOJINOTEeKA
26 «[lony4yenue u CO?I/IpaHI/Ie KHCJIOPOJIa, 08.12.2025 https://m.edsoo.ru/ffoddae?
W3YUYCHHE €r0 CBOHCTBY
97 Bomopon — aneMeHT u mpocToe BeIecTBO. 12 12,2025 bubnmnorexa [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOusnuecKknue U XUMUYECKHE CBOMCTBA 15.12.2025 bu6nmoreka [JOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [IOK
29 [TonsiTHE O KMCIOTAX U COJAX 19.12.2025 https://m.edsoo.ru/Ffod50d2
30 CriocoObl osryyeHHst BOI0po/ia B 99122025 bubnnorexka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme Bu6 10K
nOJHOTEeKA
31 «ITomydenne u co(vinpaHHe BOJIOpO/IA, 26.12.2025 https://m.edsoo.ru/FOdAFA2
W3YYECHHE €ro CBOMCTBY
N n bubnmuorexa [JOK
32 MomnsipHeIii 00BEM Ta30B. 3aK0OH ABOTAIPO 29.12.2025 https://m.edsoo.ru/f0d542e
33 Brerancnenuns o00pEMa, KoJIMIecTBa 12.01.2026 = bubmuoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

BELIECTBA ra3za 110 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WU 00BEMY

https://m.edsoo.ru/ff0d55a0

Beruucienus 006EMOB ra3oB IO

bu6mmoreka [IOK

34 ypa]iHeHI/IIO peakiumn Iia OCHOBE 3aKOHa 16.01.2026 https://m.edsoo.ru/Ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
. bu6mmoreka [IOK
35 dusnyeckue 1 XUMUYECKHUE CBOMCTBA BOJEI 19.01.2026 https://m.edsoo.ru/ffod587a
36 CocraB ocHoBanui. [TonsTue 06 23.01.2026 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HaceimeHnHbie u
37 HEHACHIIIICHHBIC PacTBOPHI. MaccoBas 10J1s 26.01.2026 bubmorexa LHOK
B P pEL A . https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpaxTuueckas padora Ne 5 o teme
38 «HpI/IFOTf)BJIer{I/Ie paCTB(poB c ) 30.01.2026 bubnnoreka [JOK
ONpeAcIEHHON MacCOBOM 10en https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padorta Ne2 no teme 02.02.2026 bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupUKaus, 06.02.2026 bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA Bu6 10K
nOIHOTEeKA
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX 09.02.2026 https://m.edsoo.ru/Ffod664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, 13.02.2026 bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 HonyquHUe 1 XMMHYECKHE CBOICTBa 16.02.2026 bubmuorexa [IOK
OCHOBaHWM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaus, 20.02.2026  bu6numoreka IJOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2

45 [TonydyeHue 1 XuMHYECKHUE CBOICTBA 23.02.2026 bubnnoreka [HOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMeHKJ'IaT}:pa, CHOCOObI 97.02.2026 bubnmoreka [JOK
MOJy4YEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 02.03.2026 bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 ['eHernueckas CBsA3b MEKIY IfnaccaMI/I 06.03.2026 bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O000111eHIE U CUCTEMATH3ALU 3HAHUI 09.03.2026 httos://m.edsoo.ru/00adach?
KontponsHas padota Ne3 o reme BuG 110K
" nOIMoTeKa
50 OCHOBHI)IGVI:J'IaCCI)I HEOPraHUYECKUX 13.03.2026 https://m.edsoo.ru/00adge a
COCTMHEHU I
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMUYECKUX AeMeHTOB. [loHnaTue o 16.03.2026 bubmmorexa [JOK
) R https://m.edsoo.ru/00ad9ffa
Ipynmnax CXOJHBIX SJIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cucTeMa XMMU4Yeckux annemMeHToB J[. U 20.03.2026 bubmorexa HOK
T o https://m.edsoo.ru/00ada52c
MenneneeBa
bu6mmorexa [IOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI 30.03.2026 https://m.edsoo.ru/00ada52c
Crpoenune atoMoB. CocTaB aTOMHBIX SIJIED. bubnnorexka [JOK
>4 W3orormsr 03.04.2026 https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000JI09€K aTOMOB 06.04.2026 bubnmoreka [JOK

aneMeHToB [lepuoanyeckoii cucremsl . W.

https://m.edsoo.ru/00ada6bc
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Menpeneena

Xap AKTCPUCTHUKA XUMHUYCCKOI'O 3JIECMCHTA

. bu6mmoreka [IOK
56 1o ero noJyioxkeHuto B [lepuoanueckoit 10.04.2026 https://m.edso0.ru/00adag24
cucreme J[. 1. Menpaeneesa
3nauenue [leprnoanyeckoro 3akoHa ajis
57 pa3BUTHS HAYKH I/I"I'Ipaf(TI/IKI/I. . . 13.04.2026 bubnnoreka HOK
MenaeneeB — y4€HbIH, ITEaror u https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
PeszepBHbIil ypok. O60011ICHIE 1
58 CI/ICTI;MaTI/ISZp ust 3HaHHfIHl / Beepoccuiickast 17.04.2026 bubmorexa LHOK
t P T https://m.edsoo.ru/00adb33c
poBepoyHas padbora
KonTponbnas padora Ne4 o teme Bu6 10K
nOJINOTEeKA
59 «CTpOGHI/If aToMa. XuMHYecKasi CBsI3bY / 20.04.2026 https://m.edsoo.ru/00adbA86
Bcepoccuiickas npoBepouHas pabota
60 DNEeKTPOOTPULIATEIbHOCTh ATOMOB 94.04.2026 bubnuoreka [IOK
XUMHYECKHX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
61 HNonnas xumuyeckas CBs3b 27.04.2026 https://m.edsoo.ru/00adac34
bu6nmoreka [JOK
62 KoBaneHntHast nonsipHasi XUMHYECKasi CBS3b 04.05.2026 https://m.edsoo.ru/00adaab8
63 KoBanentHas HemosisspHasi XuMU4ecKas 08.05.2026 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 CreneHb OKUCITCHUS 11.05.2026 https://m.edsoo.ru/00adae28
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
65 15.05.2026
peakuuu https://m.eds00.ru/00adb076
66 OxkuciIuTenu u BOCCTAHOBUTENIH 18.05.2026 bubmorexa HOK

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

PesepBHelil ypok. O000IICHHE 1

67 CHUCTEMATHU3AalNA 3HAHUH 110 TEME 1 22.05.2026 buGnnorexa LIOK
https://m.edsoo.ru/00ad9cb?2
«CTtpoeHue aroma. XUMUYECKAsI CBS3hY
68 PesepBHbIit ypok. 0606fueHHe u 1 99 05.2026 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
ara undpposbIie
Ne n/m | Tema ypoka KonTpoabublie IlpakTuyeckue A p
Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypcbl
[Iepnonnueckuit 3akoH. Ilepuonnueckas 1
1 cHUCTeMa XMMHUYeCKuX aneMeHToB [[. U 01.09.2025 bubmorexa HOK
T A https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 1
2 XUMHYCCKUX DJIEMEHTOB IEPBBIX TPEX 05.09.2025 bubmmorexa [JOK
P P R https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 08.09.2025 bubnuoreka [IOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
B i 1
4 HUIbl XUMUYECKOU CB)I?I/I U TUIBI 12.09.2025 bubmmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel mo teme 1
5 «IToBTOpeHnue u yriay0neHue 3HaHu 1 15.09.2025
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
Krnaccudukanys XuMHUECKUX peaklui 1o 1 bubmuoreka [IOK
6 19.09.2025
Pa3JINYHBIM IPU3HAKAM https://m.edsoo.ru/00adbchb0
IloHsATHE O CKOPOCTU XMMHUYECKOU 1 Bu6 110K
nonnoTexa
7 Nl 22.09.2025
PEATDIH. LIOHHITHE O TOMOTCHHRX 1 https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[ToHsATHE 0 XUMHYECKOM PaBHOBECHH. 1
@DakTOpBI, BIUAIOIINE HA CKOPOCTh bu6muoreka [JOK
8 . 26.09.2025
XAMUYECKOU PEAKLINU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
9 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 29.09.2025 bubmuoreka IJOK
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peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN BuG 110K
nOIMoTEKA

10 muccoranuu. CUIbHBIC B clla0ble 03.10.2025 https://m.edsoo.ru/00adeds8
ANEKTPOJIUTHI

N bu6nmoreka [IOK

11 HonHble ypaBHEHHUS peaKkIui 06.10.2025 https://m.edsoo.ru/00add448

XUMHYECKHE CBOMCTBA KHUCIIOT B o 10K
. . nOIMOTEKA

12 OCHOBAaHUI1 B CBeTeUHpeI[CTaBJ'IeHI/II/I 00 10.10.2025 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKON JUCCOITUAITTT
XHUMUYECKUE CBOKMCTBA COJICH B CBETE BuG 10K

b . nOIMOTeKa
13 MPEACTABICHUH 00 AIEKTPOTUTHUECKON 13.10.2025 https://m.edsoo.ru/00addgh?
JACCOLHAIIIN
. bubnnorexa [{OK
14 [TonsTHe 0 THIPOIU3E COCH 17.10.2025 https://m.edsoo.ru/00addod4
. bubnuoreka [{OK

15 O00011IeHIE U CUCTEMATH3AaIU 3HAHUI 20.10.2025 https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenune 94.10 2025 bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 no teme Bu6 110K

nOIMOTEeKa

17 . 7.11.202
«DQIIEKTPOIUTUIECKAS TNCCOIHAIIHS 0 025 https://m.edsoo.ru/00addecd
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»

18 O6mas xapaKTepvaCTI/IKa TaJIOTEHOB. 10.11.2025 bubnmnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopoogopoa. CojissHas KHCIIOTA,

19 XI/IMII/)IquIiIHi:3 CiOﬁCTBa IIOJIYYCHUE 14.11.2025 bubmorexa [JOK

’ v ’ o https://m.edso00.ru/00ade104
MIPUMCHCHHE
20 [IpakTruyeckas padora Ne 2 o Teme 17 11.2025 bu6muoreka [JOK

«IlomydeHue CONsTHOM KUCIIOTHI, U3YYCHHE

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brrancnenus no YpaBHCHUAM XUMHYCCKUX

. bubnmoreka [IOK

21 peakiuii, eciivi OJIMH U3 PeareHTOB JaH B 21.11.2025 https://m.edsoo.ru/00ade4s8
n30bITKE

99 O6mas xapakrepucTuka 31emMeHToB VIA- 94.11.2025 bubmmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AJIOTPOIHBIE MOJIU(UKALIUNA CEPBHI.

23 Haxo>1<p eHUE ce I,IIl Hq;é C(I)le I/IHeI;H/IIZ B 28.11.2025 bubmorexa LIOK

! P ! o https://m.edsoo.ru/00ade64a
npupoe. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBoaopo, CTUpoeHI/Ie, busnueckue u 01.12.2025 bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,

25 (hU3MYECKre U XMMUYECKHUE CBOMCTBA 05.12.2025 bubmorexa HOK

’ o https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE pPeaKIlnu, JIekKaIllue B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MOTy4YeHUS
26 CEPHOU KUCIOThI. XUMUYECKOE 08.12.2025 bubmmorexa [TOK

p ' . o https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY’KAIOIIEH CpeIbl
COCTUHEHUSIMH CEPBI

97 Beruncnenne MaccoBOM 1011 BBIXOAA 12.12.2025 bubmmnorexka HOK
MIPOAYKTA PEAaKLIUU https://m.edsoo.ru/00adec8a
OO6mrast xapakTepucTrUKa 3J1IeMeHTOB V A-

28 rpynmnsl. A30T, pacipocTpaHeHHE B 15.12.2025 bu6muoreka [JOK
npupoje, Gpu3ndeckue 1 XUMUYECKHe https://m.edsoo.ru/00adeeab
CBOICTBA

29 AMl\u/maK, ero (pu3nYecKne U XUMUUIECKHE 19.12.2025 bubmuoreka [{OK
CBOMCTBA, MOJIyYEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004

30 [TpakTuueckas padora Ne 3 mo Teme 22.12.2025 bubnuoreka [JOK
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«Ilonydyenne aMmmuaka, u3yuyeHue ero
CBOICTBY

https://m.edsoo.ru/00adf180

31 A3zoTHas KI/ICJIOTE\J:, e€ gusndeckue u 96.12.2025 bubnmnoreka HOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH

39 aMMOHMUS 13 Ka4yeCTBE MUHEPAIbHbBIX 29 12.2025 bubnmnoreka HOK
ynoopeHuii. XuMH4eckoe 3arps3HeHue https://m.edsoo.ru/00adf518
OKpY’KaroIel Cpeibl COSTMHCHUSIMHU a30Ta
dochop. Oxcun pochopa (V) u

33 (1)00(;[1))0 pHa;[ KI/I(?JI((i))Ta (bcblzrl)an(qellcne u 12.01.2026 bubmmorexa [JOK

p N o https://m.eds00.ru/00adf68a
XMMHYECKHE CBOICTBA, MOJIyYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEpaJIbHBIX yI0OpEeHM. 3arpsi3HeHHE 16.01.2026 bubmmorexa [JOK
PEIBHLIF YAOOP ouP o https://m.eds00.ru/00adfc20
MIPUPOIHOM cpenbl hochaTaMu

35 VYruepoa, pacupocTpaHEHHUE B HPI/IpOIL'e, 19.01.2026 bubnnorexa [JOK
(bu3MYeCcKre U XUMHUYECKHUE CBONCTBRA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux (pusnveckue u

36 XAMHUYECKHE CBOMCTBA. DKOJIOTHUCCKHUE 93.01.2026 bu6nmorexa LIOK
poOJIeMBbI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yriaepona (1V)

N bubmuoreka [{OK

37 YronpHas KUCIIOTa U e€ COJH 26.01.2026 https://m.edsoo.ru/00ae006¢
ITpakTuyeckas padora Ne 4 o Teme Bu6 1IOK
" nOIMoTeKa

38 [losnydyeHnune yriekucioro rasa. ) 30.01.2026 https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
[TepBoHayanbHbBIE MOHATHUS 00 Bu6 OK

39 OpraHUYEeCKUX BEUIECTBAX KaK O 02.02.2026 nosmmorexa I1

COEMHEHMSX YIIIepoia

https://m.edso0.ru/00ae054¢
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bubnunoreka LIOK

40 Kpemuwii u ero coequHeHus 06.02.2026 https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue

a1 3KcnepmuweHTaanHx 3a7a4 [0 TeEME 09.02.2026 bubnunorexa LIOK
«BaxHelmue HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KonTponpnas padota Ne3 mo Teme Eu 10K

. HOJIMoTEKA

42 «Banelme HeMeTauibl 1 UX 13.02.2026 https://m.edsoo.ru/00ae0e18

COEIUHEHUSD)

OO01mmas XxapakTepruCTHKa XUMUIESCKUX

3JIEMEHTOB — METAJLIOB. MeTaumyeckas Bt LOK
HOJIMoTEKA

4 16.02.202
3 c3;13.1.> 1 METAJLTHYeCKast KprCTaJIJII/I‘-ICCKaH 6.02.2026 https://m.edsoo.ru/00ae103e

peméTka. GuU3nUecKUe CBOMCTBA

METAILIOB

XnMHYecKre CBOMCTBA METAIIJIOB. Eu6 LIOK
HOJIMoTEKA

44 % i 20.02.202
DNEeKTPOXUMHUYECKHUH PsiJl HAPSHKEHUH 0.02.2026 https://m.edsoo.ru/00ae1156
METaJIIOB
OO6mme crmocoOb! MOTYyYeHUsT METAJLIOB.

45 CrmiaBbl. BLIchneHI{s[ 110 YPaBHEHHSIM 93.02.2026 bubnmnorexa [JOK
XMMHYECKUX PEAKIUH, €CIIU OJMH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

bubnunorexa LIOK
4 IT 27.02.202
6 OHATHE O KOPPOSHH METAILIOB 022026 https://m.edsoo.ru/00ae1278
but6mmoreka [IOK

47 2.03.202
Llenoureie MeTanb 02.03.2026 https://m.edso0.ru/00ael14b?2

but6mmorexa [IOK

48 Oxkcuabl ¥ THAPOKCUBI HATPUSA U KU 06.03.2026 httns://m.edso0.ru/00ae14b2

49 [IlenouHO3eMENBHBIE METAILITBI — KaJbIIMI 09.03.2026 bubnuorexa [JOK

U Marsum

https://m.edsoo.ru/00ael5e8
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bubnunoreka LIOK

50 Baxueiinme coefMHEHNS KaJIbLIU 13.03.2026 https://m.edsoo.ru/00ae 1568
51 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUH 16.03.2026
59 JKécTKOCTh BOJIBI M CIIOCOOBI €€ 20.03.2026 bubnuorexa [IOK
YCTPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme BuG 110K
o R noIMoOTEKA
53 }KeCTKOCTL"Boz[LI A METOMLI €€ 30.03.2026 https://m.edsoo.ru/00ae1ae8
yCTpaHEHUS
. bubnuoreka [{OK
>4 AJTOMHHHT 03.04.2026 https://m.eds00.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U 06.04.2026 bubmmoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
o6 Keneso 10.04.2026 https://m.eds00.ru/00ae1d86
57 Oxcuipl, THAPOKCH B 1 coin xene3a (1) 13.04.2026 bubmuoreka [IOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre B cucTeMaTH3anys 3HAHUH 17.04.2026
ITpakTruyeckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAJIbHBIX 3aa4 I10 TEME 20.04.2026 bubmorexa HOK
p . a T https://m.edsoo.ru/00ae3de8
«BaxHeime MeTaIbl M UX COCIUHCHHUSI
Brrurcienus mo ypaBHEHUSIM XHMHUECKHAX
€aKIUi, eCIIi OJUH U3 PEarcHTOB JaH B
60 i36LIHTKe HIIH CO I[e H(HTFI)'I HMECH ! 24.04.2026 bubmorexa HOK
Aep . p ' o https://m.eds00.ru/00ae1750
BrrunciieHuss MacCoBO# JOJIM BBIXO/1a
MPOJYKTa PeaKiuu
61 O000111eHE U CHCTEMATH3AIINS 3HAHUI 27.04.2026
62 Kontponbnas padota Ne4 o teme 04.05.2026

«Baxuelnime MeTayibl U UX COCIUHEHUS)



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

BemectBa 1 Matepuainsl B HOBCEIHEBHOM 1 bubnunorexa LIOK

63 YKM3HHU YeJIOBEKA 08.05.2026 https://m.eds00.ru/00ae3f50
XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH 1 bubnmnoreka HOK

o4 cpebl 11.05.2026 https://m.edso0.ru/00ae4270
Ponp xumuu B pelieHnu 3K0JI0THYECKUX 1 bubmmoreka [JOK

05 npobiem 15.05.2026 https://m.edso0.ru/00ae4270

66 PesepBHbIil ypok. O606£ueHHe u 1 18.05.2026 Bu6moteka [JOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/00ae0d0a
PezepBHbiit ypok. O6001eHue u 1 bubnuoreka [IOK

o7 CHCTeMaTH3allus 3HAHUI 22.05.2026 https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O60011eHUE U 1 Bbu6moteka LJOK

68 cUcTeMaTu3alvs 3HaHUI 22.05.2026 https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHBIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOI
NPOBEPSIEMOT0 .
00pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111ero 06pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBoHayaIbHBIE XMMUYECKHE TIOHSATHS
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IIOHATHI: aTOM, MOJIEKYIIa,
XMUMHYECKUH 3IIEMEHT, TPOCTOE BEIIECTBO, CJI0XXKHOE BELIECTBO, CMECh
(omHOpOAHAS M HEOTHOPOJAHAS), BAJICHTHOCTh, OTHOCHUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJb, MOJSIpHas Macca,
1.1 MaccoBasi JI0Jsl XUMHUUYECKOTO JJIEMEHTa B COCJMHEHUH, MOJISIPHBIA 00BEM,
XMMHUYECKasl pPeaKiys, KIacCH(PHUKAIUs PEaKLUil: peaKkiMyd COCIMHCHHS,
pEaKIUK PA3JIOKCHUS, PEAKIUH 3aMCIICHUs, PEaKIUu OOMEHa, JK30- U
SHJIOTEPMHUYECKHUE PEaKIIH, TeIUIOBON (P (EKT peakuuu, pacTBOp, MacCOBas
JIOJISI BelecTBa (MPOIEHTHAsI KOHIIGHTPAIKs) B PaCTBOPE
12 WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX ~XHMHUYECKHX TIOHATHH |
' HNPUMEHSTh 9TH TOHSTHS TIPH ONMCAHUY BEUISCTB U MX MPEBPAICHUN
13 UCIIOJIb30BATh XMMUYECKYI0 CUMBOJIMKY JUISl COCTaBJICHHUS (OPMYJI BEIIECTB
' Y YPaBHEHUI XMMUYECKUX PEaKIni
14 pacKphIBaTh CMBICT 3aKOHOB COXPAHEHHsSI MacChl BEIIECTB, IOCTOSHCTBA
' COCTaBa, AaTOMHO-MOJICKYJISIPHOTO YU€HHsI, 3aKOHa ABOTa/IPO
15 OIIPEIETIATh BAICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTMHEHHSIX
16 KJIacCH(PUIUPOBATh XMMHYECKHE peaknuud (M0 YHUCIy H  COCTaBy
' Y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIUIOBOMY 3 dekTy)
1.7 BBIYHCIIATH OTHOCHTEIILHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MacChl BEIICCTB
18 BBIYHCIIATE MAacCOBYIO JIOJNII0O XHMHYECKOTO JJIEMEHTa N0 QopmyIe
' COETMHEHHS,
1.9 BBIYHCIIATH MAaCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE
110 NPUMEHSATh €CTECTBCHHOHAy4YHbIE METOJbl TO3HaHWS — HaOJIO/ICHHE,
' U3MEpEeHNE, MOJICTUPOBAHNUE, IKCIIEPUMEHT (PEaTbHBINA M MBICIICHHBIN )
2 [To Teme: «BakHelinme npencTaBUTEIN HEOPraHUIECKUX BEIIECTB)
21 PacKphIBaTh CMBICII OCHOBHBIX XHMMHYECKHX MOHSTHH: OKCHI, KHCIIOTA,
' OCHOBaHHME, COJIb
99 OIIPENeNATh NMPHHAIICKHOCTh BEHIECTB K  ONPEACIEHHOMY  Kilaccy
' COeIMHEHHH 10 popMyTam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
XapaKTepu30BaTh (OMHCHIBaTh) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
2.4 Pa3IUYHBIX KJIACCOB, MOJATBEPIKIAs OMHCAHWE HMPUMEPAMHU MOJEKYISPHBIX

YpaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI




2.5

MMPOrHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBUCHUMOCTH OT HX KAa4UCCTBCHHOI'O
CoCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHYECCKHUX npeBpameHHﬁ B
Pa3JINIHBIX YCIIOBUAX

2.6

2.7

CJIEZIOBATh MPaBUJIAM IOJIb30BAaHUS XMMHUYECKON MOCYA0N U 1a00paTOpPHBIM
o0OpyloBaHMEM, a TakXKe MpaBWwIaM OOpalleHUs C BEIIECTBaMH B
COOTBETCTBUM C HHCTPYKIHMSMH TIO  BBIIOJHEHHIO  J1a0OPATOPHBIX
XMMHYECKUX OMBITOB 110 MOJIYYEHHIO M COOMPAHUIO ra3000pa3HBIX BEIIECTB
(BomopoJa M KHMCIOPOAA), MPUTOTOBJICHHIO PACTBOPOB C ONpPENCIEHHOM
MaccoBOH J0ell pacTBOPEHHOTO BEINECTBA, IIAHUPOBATH M HPOBOAUTH
XMMHYECKHE AKCIIEPUMEHTHI IO PACIO3HABAHHIO PACTBOPOB MIENOYEH U
KHCJIOT C TIOMOUIbIO WHAWKATOPOB (JIaKMyc, (eHON(pTarenH, METHIOPAHK H
Apyrue)

HPOBOAUTH PACUYETHI IO YPAaBHEHUIO XUMHUYECKOM peaKuu

ITo Teme: «llepuoauyecknii 3akoH u llepuoanyeckas cucreMa XUMHYECKUX
anementoB JI. WM. MenneneeBa. CtpoeHne aToMoB. XUMHUYECKAsl CBSI3b.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

3.1

pacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHATHH: sApO aroma,
AIIEKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTallb, PauyCc aroma, XUMUYecKas
CBSI3b, oJIIpHast u HENoJsIpHas KOBaJICHTHAsI CBSI3b,
AJIEKTPOOTPHULIATEILHOCTh, MOHHAsl CBS3b, WOH, KaTHOH, AHWOH, CTENEHb
OKHCJICHUS

3.2

3.3

3.4

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYECKHUEC 2JICMCHTBI

ONHUCBHIBATh M XapakTepu3oBaTh TabmuuHyio Gopmy Ilepuoauueckoit
CHCTEMBl XUMHUECKUX JIEMEHTOB: Pa3JIn4aTh MOHATHUS «TJIAaBHAs MOATpyHIa
(Arpynma)» u «obouHas noarpynna (brpymmna)», «Manbie» U «OOJbIINE»
HEepUOJIbI

packpbiBaTh cMmbicn  [lepuommueckoro 3akonHa J[.MI. MenneneeBa:
JIEMOHCTPUPOBaTh IOHMMAaHUE MEPUOJUYECKOM 3aBUCUMOCTH CBOWCTB
XMMUYECKHX 3JIEMEHTOB OT UX nojoxkeHus B [lepuonuueckoii cucreme

3.5

COOTHOCUTH 00O3HAU€HUs, KOTOpble nMeroTcs B Tabnuue «llepuoauyeckas
cucremMa xuMHuueckux dneMmeHTtoB JI.M. MengeneeBa» ¢ UYHCIOBBIMHU
XapaKTECPUCTUKAMH CTPOCHHA aTOMOB XHWMHYCCKUX JJICMCHTOB (COCTaB n
3apsia  anupa, oOmiee 4YHCIO OJIEKTPOHOB M paclpeiefieHHe WX 10
AIIEKTPOHHBIM CJIOSIM)

3.6

3.7

OnpeaACIATh CTCIICHb OKUCIICHUS 3JIEMCHTOB B 6HHapHLIX COCINMHCHUAX

OonpeaAcCiIsATb BHUJ XUMHUYECKOH CBS3U (KOB&J’ICHTHaﬂ u I/IOHHaH) B
HCOPTaHNUYCCKUX COCAUHCHUAX




9 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

1

11

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkuus»

pacKpbpIBaTh  CMBICI  OCHOBHBIX XMMHYECKUX IOHSTHUH:  pacTBOD,
JJEKTPOJIUTBI,  HEIEKTPOJIMTBI,  JJIEKTPOJIUTHYECKAs  JUCCOLMALIMA,
peaKiMu HMOHHOrO OOMEHa, KaTalu3arop, XHWMHUYECKOE pPaBHOBECHE,
oOpaTuMbple U HEOOpATUMBIC PEAKIUU, OKUCIUTEIHHOBOCCTAHOBHUTEIHHBIC
peakuuy, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHUCICHHE U BOCCTaHOBIICHMUE,
ajoTponusi, aMm(pOTEPHOCTh, XMUMHUYECKas CBSI3b (KOBAJICHTHAsl, WMOHHA,
MeTaJlJIM4ecKas), KpUCTaJUIMuecKas  peméTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peaKuuu

1.2

1.3

14

HIUIIOCTPUPOBATL  B3aMMOCBA3b OCHOBHBLIX XHWUMHYCECKUX MNOHATHH |
MIPUMCHATDH OTU IMOHATHSA ITPU OIMMUCAHUHN BCUICCTB U UX HpeBpaHleHI/Iﬁ

COCTaBJIATh  YPABHEHUS  3JEKTPOJIUTUYECKOM  TUCCOLMALUU  KHCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPALIEHHBIE YPAaBHEHHUsI PEAKIM NOHHOIO
oOMeHa

PaCKpPbLIBATb CYHIHOCTDb OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaxunﬁ

1.5

2.1

2.2

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEeaKINu

IIo Temam: «Hemeramnsl M HUX COEOUHEHHUS» M «MeTauibl U HX
COCOUHCHUSA

XapaKTCpPU30BaTb (OHI/ICLIBaTL) 06H_[I/Ie nu CHCI_[I/I(I)I/I‘-ICCKI/IG XHUMHNYCCKUC
CBOMCTBA INPpOCTBIX U CJIOXKHBIX BCIICCTB, IMOATBECPKAAA OIMUCAHUC
npuMepamMn MOJICKYIISIDHBIX W HWOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIHUX
XHUMHUYCCKUX peaKHI/Iﬁ

COCTaBJIATb YpPaBHCHUSA peaKHI/IfI, MOATBCPKAAIOIMINX CYHICCTBOBAHUEC
TeHETHYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

2.4

2.5

MPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH TMPOTEKAHHWS XHWMHUYECKUX MPEBPALCHU B Pa3IMYHBIX
YCIIOBHSIX

CJIeZIOBaTh MpaBUJIaM MOJIb30BAHUS XUMUYECKOH MOCYA0H 1 1a00paTOPHBIM
o0opyJIOBaHMEM, a TaKKe IpaBUjiaM oOOpalleHHus C BeleCTBAMU B
COOTBETCTBHUHU (¢ HUHCTPYKIUAMU 110 BBITTOJIHEHHU IO J'Ia60paT0pHBIX
XUMHYECKHX OIBITOB TI0 TIOJTYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yrIeKuciIoro rasa)

MPOBOJUTH PEAKLIUH, TOATBEP)KIAIOIINE KAYECTBEHHBIH COCTAaB Pa3IMUHBIX
BEIIECTB: pACIO3HABaTh ONBITHBIM MyTEM XJIOpUI-, OpOMHUM, HOIHL,
kapooHat, ¢ocdar, cunaMkKaT, CcyabhaT, TUAPOKCUIANOHBI, KaTHOHBI
aMMOHHS, HMOHBI HW3yYCHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHWYECKUX BEIIECTB




ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

3.1

3.2

pacKkpbIBaTh CMBICI OCHOBHBIX xuMuueckux moHatuil: I1JIK Bemectna;
KOPPO3Usl METANIOB

IPUMEHATh OCHOBHBIE OIEPALIUM MBICIUTEILHON EATEIbHOCTU — aHAJIU3 U
CHHTE3, CpaBHEHHE, 000011IeHNe, CUCTEMAaTU3allHI0, BBISIBICHUE TPUUUHHO-
CJIEZICTBEHHBIX CBSI3€M — JJIs1 U3Y4YEHUs CBOWCTB BELIECTB U XMMHUYECKHX
peakluMii; ecTeCTBEHHOHAy4Hble METOAbl IO3HaHWS — HaOIIoIeHHe,
U3MEpPEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIICHHBII )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa
1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

1.2

1.3

IIpenmer xumuu. Posib XMMUK B )KM3HU YeloBeKa. XUMUS B CUCTEME HayK. Tena u
BelecTBa. Gu3nueckue CBONCTBA BEIIECTB. ATrperaTHOE COCTOSIHUE BEIIECTB
ITonsTHe o MeTonax MoO3HAaHUA B XUMMM. UucThle BemecTBa U cMecu. CIocoObl
paszeieHus cMecen

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIeMEHTbl. CUMBOJIbI XUMUYECKHX SJIEMEHTOB.
IIpocTeie u cinoxkHbIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xummueckas ¢opmyna. BaneHTHOCTh aTOMOB XHMHUYECKHX OJIIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTEIbHAs
MOJIEKYJIApHas Macca. MaccoBast 10JI1 XMMUYECKOI0 JJIEMEHTA B COCUHCHUH

1.5

1.6

1.7

KonuuectBo BemectBa. Mosb. ModisspHas Macca. B3auMoCBs3b KOJIMYECTBA, MacChl
U YHcla CTPYKTYPHBIX €IMHHMIl BemecTBa. Pacy€rel mo ¢opmyrnaM XUMHUYECKUX
COEIMHEHUI

Ou3nyecKue U XMMHUECKHE SIBICHUA. XUMHUUYECKasi peakius U e€ mMpu3HaKku. 3aKOH
COXpaHEHHMsS MacChl BEIIECTB. XHMHUYeCKHe ypaBHeHusa. Kiaccudukanus
XUMHUYECKHUX PEAKIHH (COeTUHEHUS, pa3TIOKEHUs, 3aMellleHus, OOMeHa)

XUMHUUECKUH SKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOM MOCYIOH, ¢ MpaBUIaMH
paboTel B Jyaboparopu W npuéMamMu  oOpamieHuss ¢ JabOpaTOPHBIM
o0opynoBaHuEM, U3y4yeHHE M ONucaHhe (U3UYECKUX CBOWCTB 00pa3loB
HEOpPraHMYeCKUX BeELIeCTB, HaOrofeHue (U3MUecKuX (IUIaBJIEHHE BOCKA, TasHHE
JbJ1a, paCTHpPAHKE caXxapa B CTYIKE, KUIIEHUE M KOHJICHCAIUS BOJIBI) M XUMHYECKUX
(ropeHne cBeuYHM, MPOKAIMBAHWE MEIHON IPOBOJIOKH, B3aWMOJICHCTBHE Mejia C
KHACIOTON) SIBJIGHWH, HAONIONEHNE W ONHCAHWE MPHU3HAKOB IPOTEKAHUS
XUMHUYECKMX peaklUil (pa3iioKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KHCIIOTHI C
xjopunoMm Oapus, pasnoxenue ruapoxkcuna wmenu(ll) npu  HarpeBanum,
B3auMoJieiicTBue jkene3a ¢ pactBopoMm comu meau(ll), usyuenuwe cmocoGoB
pa3zieneHuss cmeceil (C TOMOIIbIO MarHuTa, (UIBTPOBAaHUE, BbIMAPHBAHUE,
TUCTWIALMS, XpomaTtorpagusi), NpPOBEIEHHE OUYUCTKH IOBapeHHOM COJH,
HaOJIOIeHWEe U OINHUCAHWE PEe3yJIbTaTOB INPOBEJCHMS OIbITA, WIUIIOCTPUPYIOIIETO
3aKOH COXPaHEHUS MacChl, CO3/IaHUE MOJIeIe MOJIeKYJI (LIapOCTEPHKHEBBIX )

Baxueiiiine MNpEACTABUTCIIN HCOPTaHUYCCKUX BCIICCTB

2.1

Bo3ayx — cmecp rasos. CocraB Bo3ayxa. Kucmopony — asemMeHT M mpocrtoe
BemlecTBo. HaxokneHue kuciopoga B mpupoae, (pusmueckue U XUMHUYECKHE
cBoiictBa (peakiuu ropenusi). Oxcunpl. [lpumenenue kucinopona. CrocoObl
NOJY4YEeHUsl KHCIOpoJa B JIa0OpaTOpuud U NPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopoaa B npupoge. O30H — amtoTponHast MoAU(pUKAIIS KHCIOPOoaa

2.2

TennoBoii 3¢(HEKT XUMUYECKON peaKIMi, TEPMOXUMHUECKHE YpPaBHEHUs, dK30- U
SHAOTEPMHUUYECKHE peakIuHu. TOMIMBO: Yroib U MeTaH. 3arpsi3HeHUuEe BO3AyXa,




yCcUJIeHHE TapHUKOBOTO 3((ekTa, pazpyiieHne 030HOBOTO €05

2.3

2.4

Bonopon — snemMeHT u mpoctoe BemiecTBO. Haxoknenue Bomopoga B IpUPOJIE,
(du3nUecKre U XUMUYECKUE CBOMCTBA, TPUMEHEHHUE, CIOCOOBI TIomydeHust. KHCIoTh! u
CoI

Monsipablii 00BEM ra3oB. PacuéThl 0 XUMHUYECKUM YpPaBHEHHIM

2.5

®usnueckue cBouicTBa BoAbl. Boja kak pacrBopurens. PactBopsl. Haceiennsie u
HEHACBIIICHHbIE pacTBOpBL. PacTBOpMMOCTh BemiecTB B Boxae. MaccoBas A0
BELIECTBA B pacTBOpe. XUMHUUYECKUE CBOWCTBA BoAbl. OcHOBaHusA. Poib pacTBOpoB
B IIPUPOAE M B JKU3HHU 4YesloBeKa. KpyroBopoT BOAbl B NpUpOnE. 3arpsa3HEHHE
IPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX BOJ

2.6

Knaccupukanus Heopranwmdeckux coequHeHuit. Okxkcunbl.  Kiaccudukanus
OKCHJIOB:  cojieoOpasytomue  (OCHOBHBIC, KHCJIOTHBIE, aMQOTEpHbIE) W
HeconeoOpasyomue. Homenknatypa oxcuaoB. @Du3ndeckue U XUMHYECKHE
cBoiicTBa okcuaoB. [lonydyeHne okcuaoB

2.7

OcHoBanwms. Knaccudukanuss oCHOBaHHMN: IIEIOYN U HEPACTBOPHMBIC OCHOBAHHSI.
Homenkiarypa ocHoBanuii. ®@U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAHMM.
ITomyyenue ocHOBaHUI

2.8

2.9

Kucnotel. Knaccuduxamus xuciaor. Homenkmarypa kucnor. Dusuueckue Hu
XAMHUYECKHE CBOMcTBa Kucior. Psan aktuBHocTH MeTauioB H.H. bBexerosa.
[Tonyuenune kucior

Comu. HowmeHnknatypa cosieii. ®Pusnueckue M XHMHUYECKHUE CBOMCTBA COJIEH.
ITony4yenue coien

2.10

I'enermueckas cBsI3b MEXKAY KilaCCaMH HCOPraHNICCKUX COGJII/IHGHI/Iﬁ

211

XUMUYECKUH IKCIIEPUMEHT: KaueCTBEHHOE OMpPE/IEIIeHNEe COIepPKaHus KICIOpOia B
BO3/yX€, NOJy4YeHne, COOMpaHue, paclio3HaBaHNE U U3yYCHHE CBOMCTB KHCIOPO/a,
HaOJTI0/ICHUE B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOJOM U YCIOBHS BOZHUKHOBEHUS
U TpeKpaimieHuss ropeHus (Tokapa), O03HAKOMJICHHE C O0pa3llaMu OKCHJIOB H
ONHMCAHWE WX CBOWCTB, TOJy4eHUE, COOMpaHWE, paclo3HABAaHUE W W3yUCHHUE
CBOKMCTB Bojiopofa (ropeHue), B3auMmojecicTBre Bomopoaa ¢ okcumaom wmemau(ll)
(BO3MOXHO HCIOJB30BaHUE BUIEOMATEpUAIOB), HAOMIOJEHHE OOpa3lloB BEIIECTB
KOJIMYECTBOM | MOJb, HUCCIIEJOBaHME OCOOEHHOCTEW pacTBOPEHHUS BEIIECTB C
pa3INYHON  pPacTBOPUMOCTBIO, TPUTOTOBIIEHUE PACTBOPOB C OMNpEeACNEHHOM
MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C METalIaMU
(matpuem ®  KambleM) (BO3MOXKHO  HCIIOJIb30BAaHHUE  BHJICOMATEPHAIIOB),
OTpejiciecHUe PAcTBOPOB KHCIOT U IIENOYeH C IOMOIIBI0 HWHIMKATOPOB,
UCCIIeJIOBaHWEe OOpa3IOB HEOPTaHWYECKHX BEIISCTB PA3UYHBIX  KJIACCOB,
HAOJTI0/ICHUEe W3MEHEHHUsST OKPAaCKH WHIUKATOPOB B PacTBOpax KUCIIOT W MICIIOYEH,
u3ydeHue B3anmoeiicteus okcuna meau(ll) ¢ pactBopoM cepHOI KUCTOTHI, KUCIOT
C MeTaJllaMH, peakluuid HeWTpanu3aluu, MoJydYeHUE HEepacTBOPUMBIX OCHOBAHHIA,
BBITECHEHHWE OJIHOTO MeTajula JpyrMM W3  pacTBOpa COJH, peEIICHHe
DKCIIEPUMEHTATBHBIX 3aad 1o Teme «BakHeWIme KIacchl HEOPraHWYEeCKUX
COECTUHEHUI)




[Tepnonnueckuit 3axoH u Ilepuoanueckas cucteMa XUMHUYECKUX d1eMeHToB [[.1.
MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIIBHO-
BOCCTAHOBUTEIIbHBIC PEAKIIUU

3.1

[TepBble MOMBITKH KIacCU(PUKAMH XUMUYECKUX 3yIeMeHTOB. [loHATHE O rpymmax
CXOJHBIX 3JIEMEHTOB (ILIECJIOYHBIE U IEJIOYHO3EMENIbHBIE METAJlIbl, TaJOTEHBI,
UHEpPTHBIE Ta3bl). ODJIEMEHTHl, KOTOpble OOpa3yloT aM(pOTepHblE OKCHIBl H
TUAPOKCHUIBI

3.2

Ilepnonnueckuil 3akoH. Ilepuonnueckass cucrema XuMmudeckux siemeHToB J[.H.
MengeneeBa. Koporkonepuognas u juymmHHONepuoaHas (opmbl [lepuonndeckoii
cucreMbl xumudeckux odnemeHtoB .M. Menneneesa. Ilepuoasl M rpymnimsl.
Pu3n4eCKUi CMBICI IOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI 3JIEMEHTA

3.3

3.4

3.5

3.6

Crpoenne aromoB. CocraB aTroMmHbIX saep. M3oromsl. Onexktponsl. CrpoeHue
DIIEKTPOHHBIX ~ 000JI0ueK aTOMOB  MepBbIX 20 XMMHYECKHX  DJIEMEHTOB
Ilepnonnueckorn cucremsl [[.11. Menneneea. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTA MO ero noyuoxenuto B [lepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH U3MEHEHHUsl pajJdyca AarOMOB XUMHYECKHUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO TpymHIaM M nepuojam. 3HaueHue
ITepuoanueckoro 3akoHa U [leproanyeckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB JJISI
pa3BuTHA Hayku U npakTuku. .M. MenzaeneeB — yu€Hbli U rpakx 1aHUH

Xumuyeckass cBsi3b. KoBaneHTHass  (mosispHass W HENOJSpHAas)  CBS3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX JIEMEHTOB. MloHHAas CBSI3b

Crenenp oxwuciacHusI. OKHCIUTEIHFHOBOCCTAHOBUTEIIHHEIC pCeaKkunu. HpOHCCCI)I
OKHUCJICHHUS U BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIHN

3.7

XVMUYECKUH SKCIEPUMEHT: U3ydeHue 00pa3I0B BEIIECTB METAJIJIOB U HEMETAIIJIOB,
B3aUMOJICVCTBHE THJAPOKCHJIA IMHKAa C pacTBOpaMM KHCIOT U IIEJIOYEH,
IIPOBE/ICHHE OIBITOB, WJUTIOCTPUPYIOIINX IpPUMEpBI OKHUCIIUTEIbHO-
BOCCTAHOBUTENIBHBIX pEaKuil (FOpeHue, peakuy pa3oKeHUs, COSTUHEHMS)

9 KIIACC

Kon

1.1

1.2

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
BemectBo u xumunueckas peakuus. [lopropenue

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucrteMa XUMUYECKHX 3yeMeHTOoB J[.M.
MengeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHMHM CBOMCTB
XUMUYECKHUX DJIEMEHTOB IIEPBBIX TPEX MEPUOJO0B, KAJIMs, KAIBLMA U UX COCAUHEHUIN
B COOTBETCTBUH C IIOJIOKEHUEM DJIEMEHTOB B Ilepuonnueckoi cucTreMe U CTpOEHUEM
UX aTOMOB

CTpoeHue BEmeCTBA: BHIbl XUMUYECKOW CBSI3U. THUIIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWMCTB BEILIECTBA OT THUIIA KPUCTAUIMYECKOW PEETKH W BHUIA
XUMHYecKor cBsi3u. Knaccudukaius ¥ HOMEHKIATypa HEOPraHWYEeCKHX BEIIeCTB
(MexxyHapoHas U TpUBHAIbHAs ). XUMUYECKHE CBOMCTBA BEILIECTB, OTHOCSAILIUXCS K
pa3JIMYHBIM  KJIacCaM  HEOPraHMYECKUX  COCIMHEHUW, TEHETUYEeCKas  CBA3b




HCOPTaHUYCCKUX BCIICCTB

1.3

Knaccugukanus XuMHUUECKUX peakiuil M0 pa3lIu4yHbIM MpU3HAKaM (110 4YUCIy U
COCTaBy Y4YacTBYIOIIMX B pEaKUHUW BEMIECTB, IO TemioBoMy 3¢ddekry, 1o
U3MEHEHHIO CTETCHEH OKHMCIIEHUS XMMHYECKHX DJIEMEHTOB, MO OOpPaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- M SHIOTEPMUYECKHUE PEaKIMH, TEPMOXUMHUECKUE
ypaBHeHus. [IoHsATHE O CKOPOCTH XMMUYECKOU peaKIuu

1.4

1.5

1.6

1.7

[TonsitTue 00 o0OpaTUMBIX M HEOOpaTHUMbIX XHMMHUYECKUX peakuusx. [lonstue o
TOMOT€HHBIX M TETEPOTreHHBbIX peakuusx. [loHATHE O XUMHUYECKOM PpPaBHOBECHUHU.
@akTophl, BIMSIOIIME HA CKOPOCTb XMMHMUYECKONM pEaKUuu U I0JI0KEHHE
XUMHUYECKOI'O PABHOBECHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC p€akuuu, BHCKTpOHHBIﬁ 0aJaHC OKUCIUTENLHO-
BOCCTaHOBHUTCIBbHOU pC€aKuuu. Cocrasiienne ypaBHeHI/Iﬁ OKHUCJIHUTCIIBHO-
BOCCTaAaHOBHUTCIIbHBIX peaKuHﬁ C UCITIOJIB30BAHUCM MECTOAA 3JICKTPOHHOI'O OajaHca

Teopust 2IEKTPONUTHYECKON JUCCOLMALMU. OJIEKTPOJIUTBI U  HEIIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MeXaHU3M JIHUCCOLMALIMM BELIECTB C Pa3jIMYHBIMM BUIAMU
xumuyeckoi cBs3u. CreneHp auccouuanuu. CuiibHble M Cila0ble 3JEKTPOJUTHI.
Peakiun uoHHOro oOMeHa. YcloBHUS MPOTEKaHHUsS peaKkIMid HOHHOro oOMeHa,
NOJIHBIE M COKpallléHHblE HOHHBbIE ypaBHeHUs peakuuil. CBoiicTBa KHUCIOT,
OCHOBAHMU M COJICH B CBETE MPEICTABICHUA 00 3JIEKTPOIUTHIECKON TUCCOIUAIINN.
KauectBenHnsle peakuuu Ha HOHBL. [IoHsTHE O TMApOIIH3E CONEn

XUMHUECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C MOJIEJIIMU KPUCTAININYECKUX PEIIETOK
HEOpPraHMYECKUX BEIIECTB — METAJNIOB U HEMETAIIJIOB (rpadura U anmasa), CII0KHBIX
BEIIECTB (XJOpHAa HATpHsl); MCCIEAOBAHHUE 3aBHUCHUMOCTH CKOPOCTH XHMHUYECKOU
peakuuu oT BO3JICHCTBUS pa3IMYHbIX (akTopoB; UCCIICIOBaHHE
JIEKTPOIPOBOJHOCTH  PAcCTBOPOB  BEILIECTB, Mpolecca AUCCOLUALMHU  KHUCIOT,
niesoue U cosie (BO3MOXKHO HCIIOJIb30BAHHE BUJIEOMATEPHANIOB); IPOBEICHUE
OTBITOB, WJUIIOCTPUPYIOUIMX TNPU3HAKU TNPOTEKAHUS peakluil HOHHOro oOMeHa
(oOpa3oBaHuMe ocaaka, BbIeJIeHHME Ta3a, oOpa3oBaHUE BOJbl);  OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPHI  OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIHUM
(ropeHue, peakIMM pa3IOXKEeHHs, COEIMHEHMs); paclo3HaBaHHUE HEOPraHHMYECKUX
BEUIECTB C  IIOMOUIbIO  KA4YeCTBEHHBIX peakUuid Ha  HOHBI,  pELICHHE
SKCIIEPUMEHTAJIBHBIX 3a7a4

Hemetamne! u ux coeauHeHUs

2.1

2.2

OOmas xapakrepucTuka rajgoreHoB. OcoOO€HHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHne M (U3MUECKHE CBOWCTBAa MPOCTHIX BEIIECTB —
rajoreHoB. XHMHYECKHE CBOHCTBA Ha TMpHUMepe xJjopa (B3aMMOJEHCTBHE C
MeTajulaMH, HeMeTaulaMu, Iueigodamu). XiopoBogopoa. ConsiHasg —KHCIOTa,
XUMHYECKHE  CBOMCTBA, IIOJNy4YeHHe, npuMmeHeHue. JleiictBue xjopa W
XJIOPOBOAOPO/JA HAa OPraHM3M YelloBeKa. BaxkHelIne XJI0pUabl U UX HaXO0XKJIEHUE B
pupoe

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmnsl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHHe M (puU3MUYEecKHe CBOMCTBA IMPOCTBHIX
BEIIECTB — KHUCJIOPOAA U Cepbl. AIJIOTPONHBIE MOAM(DUKALMK KUCIOPOJA U CEpHI.




2.3

2.4

Xumuueckue cBoicTBa cepbl. CepoBOIOpOI, CTpOEHUE, (HPU3UYECKHE U XUMHUUECKUE
cBorcTBa. OKCUBI CEphI KaK MPEACTABUTEIN KUCIOTHBIX OKCHI0B. CepHasi KUCIIOTa,
duznyeckue U XMMUYECKHe CBOMCTBA (00IIMe KaK MpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIUH, JIekKAIIHMe B OCHOBE IPOMBIILICHHOTO
crioco0a TMoiaydeHuss cepHOd KucioThl. Ilpumenenue. Coiau CEepHOM KHCIIOTHI,
KaueCTBEHHAsI peakius Ha cynbdar-uoH. HaxoxaeHue cepsl M e€ COCIUHECHUU B
npupoJe. XUMHUUYECKOE 3arps3HEHUE OKPYKAIOLIEW Cpelbl COCIMHEHUSAMHU Cepbl
(KUCJIOTHBIC  JTOKIM, 3arpsi3HEHUWE BO3JIyXa © BOJOEMOB), CIIOCOOBI  €ro
IIPEAOTBPALLECHUS

O6mas xapakrepuctuka 3meMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHU OKUCIIEHUS. A30T, paCIpOCTpaHEHUE B MPHUPOJIE, PU3NIECKUE
U XUMHUYEcKue cBorcTBa. KpyroBopoT a3ora B mpupojae. AMMHUAK, €ro GU3NIecKue u
XUMHUYECKHE CBOICTBa, oJyyeHUe U npuMeHeHue. Coau aMMOHUS, UX (pu3ndeckue
U XMMHUYECKHE CBOMCTBa, npuMeHeHue. KauecTBeHHas peakuysi Ha HOHbl aMMOHHMSI.
A3OTHas KUCIIOTa, e€ mony4yeHue, Gu3nueckue U XUMUYecKue CBOICTBa (00IIue Kak
MpeCTaBUTEN Kilacca KUCIOT U crnerududeckue). Mcrnonb3oBaHue HUTPATOB H
coJiell aMMOHHUS B KaueCTBE MHHEPAIbHBIX YAOOpeHUN. XUMHUYECKOe 3arps3HeHHe
OKpYXarollel cpelbl COCAMHEHMSIMH a30Ta (KUCIOTHBIC MJOXKAM, 3arpsa3HEHHE
BO3/yXa, IOYBBI U BOJJOEMOB)

®dochop, amrorpornuble Momudukanuu Gocdopa, ¢GU3MUECKHE U XUMHYECCKHE
cBoiictBa. Oxcup docdopa(V) u dbochopHas KuCIOTa, PUINYECKUE U XUMHUUECKHE
cBoiicTBa, moaydyeHue. lcmonpzoBanue GochaToB B KauecTBE MHHEPAIbHBIX
ynobpeHuit

2.5

O6mmas xapakrepuctuka 31eMeHToB |V A-rpynnsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. YTJIepoAd, aUIOTPONHble MOIU(PHUKAINH,
pacrpocTpaHeHue B MpHpoje, (pU3MUeCKue M XUMHUECKHE CBOMCTBA. AJcCOpOIus.
KpyroBopor yriepoga B mnpupoae. Oxkcuzael yriaepojga, HX (QHU3HMUECKUE HU
XUMHYECKHE CBOWCTBA, JEMCTBUE HA )KUBBIE OPTaHU3MBI, I0JIYYEHHE U IIPUMEHEHUE.
Dxoyiorudeckue TMpoOJemMbl, CBsi3aHHBIe ¢ okcuaoMm yraepoga(lV); rumoresa
100aTBHOTO TOTEIUICHHS KJIMMaTa; MapHUKOBBIN 3 (deKT. YToapHas KuciaoTa u eé
coimu, UX (U3NYECKHe M XHUMUYECKHE CBOMCTBA, IOJYyYEHHE U TPUMEHEHHE.
KauectBennast peakuusi Ha kapOoHaT-uOHBL. Mcnonb3oBaHue kapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO035HCTBE

2.6

HepBOHa'-IaJ'II)HI)Ie moHaTust o0 OPraHM4YC€CKUX BCIICCTBAX KaK O COCAMHCHUAX
yriepoja (MeTaH, 3TaH, STUJICH, alleTUJICH, 9TaHOJI, TIIUIEPUH, YKCYCHasl KUCIIOTA).
Hx cocTaB 1 XUMHYeCcKoOe CTPOCHHUC. ITousiTrie 0 OMOIOTHYECKH BaKHBIX BCIIECCTBAX:
KUpax, Oenkax, yrieBoJaXx — M HMX pOJIM B JKU3HM 4eloBeka. MatepuanabHoe
€MHCTBO OPraHMYECKUX U HEOPTraHUYECKUX COECIUHEHUN

2.7

Kpemuuii, ero ¢usnueckne u XMMHYECKHE CBOMCTBA, MOJIyYEHHUE U NPUMEHEHHE.
Coenunenus KpeMHusi B ipupoje. Oomuwme npeactaBienus 06 okcuae kpemuusi(1V)
U KpeMHueBoil kuciore. CHUIMKaThl, MX HCIOJIb30BaHHWE B OBITY, MEIUIIMHE,
IPOMBIIUIEHHOCTH. BakHeillne crpouTenbHble MaTepHalibl: KepaMHKa, CTEKJIO,
eMeHT, OeToH, kene300eroH. [Ipobrempl  ©€30MaCHOTO  HCIIONH30BAHHUS




CTPOUTCJIBHBIX MAaTCPHUAJIOB B HOBCGI[HGBHOI\/'I KU3HHU

2.8

XUMHUYECKUH IKCIIEPUMEHT: U3y4eHHEe 00pa3loB HEOPraHMUECKUX BEIIECTB, CBONCTB
COJITHOM KHCJIOTBI; IIPOBCACHHNC KAa4YCCTBCHHBIX peaKHI/IfI Ha XJIOPpUJA-UOHBI H
Ha6JIIOI[eHI/Ie MMPU3HAKOB HX IMPOTCKAaHHA; OIIbITbI, OTpPAXAIOIIUC (1)I/I3I/I‘-IGCKI/IC )41
XMMHUYECKHE CBOMCTBAa TaJlOTCHOB M HMX COCIMHEHUI (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHAIIOB); O3HAKOMJIGHHE C oOpasliamMu XJOpPUIOB (TajJOreHU0B);
03HAaKOMJICHHE C 00pa3liaMH cepbl U €€ COeIUHEHHSIMH (BO3MOXHO UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); HaOJIIOJICHHE Tpolecca OOYIJMBaHUS caxapa IMOJA JeHCTBUEM
KOHIICHTPUPOBAaHHOW  CEPHOM  KHCIIOTHI; HM3YYCHHE XHUMHYECKHX  CBOWCTB
pa30aBICHHOI CEpHOW KHCIOTHI, MPOBEJCHUE KAaUYSCTBEHHOW peakIuu Ha Cynbdar-
MOH M HaONIOJeHHE NpU3HaKa e€ MPOTEKaHHs; O3HAKOMJICHHE C (PU3HMUYECKUMHU
cBoiicTBaMH a30Ta, (ochopa M WX coenWHEHHH (BO3MOXKHO WCIOIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (OCPOPHBIX yHOOpEHUIt; TOTydeHHE,
coOMpaHWe, paclio3HaBaHWE ¥ UW3YYCHHE CBOWCTB aMMHaKa; IIPOBEICHHE
Ka4eCTBEHHBIX PEaKIMi Ha HOH aMMOHUS U GochaT-uOH U U3YYCHHUE MTPU3HAKOB HX
NPOTEKAHUS, B3aUMOJCHCTBUEC KOHIEHTPHUPOBAHHOW A30THOM KHCJIOTBI C MEJbIO
(BO3MOXKHO UCTIOJIb30BaHUE BUJICOMATEPHAJIOB); U3yUCHHE MoJieei
KPUCTAUTMYECKUX PEIIETOK anMasa, rpadura, QyuiepeHa; O3HAKOMIICHHE C
poIieccoM  ancopOIMM  pacTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM NPOTHBOra3a; IMOIy4YeHHE, cOOMpaHWe, pacro3HaBaHUE M H3YYCHHE
CBOWCTB YIJIEKHCIIOTO Ta3a; MPOBEJICHHE KAUYeCTBEHHBIX pPEeaKnui Ha KapOOHAT- U
CUJIMKAaT-UOHbI W HU3YUCHHC TIIPU3HAKOB HUX [MPOTCKAHUA; O3HAKOMJICHUC C
HpOHYKHHeﬁ CUJIMKATHOU MPOMBINIJICHHOCTH,; PCHICHUC SKCIICPUMCHTAJIBHBIX 3ajay
1o Teme «BakHeine HeMeTauIbl ¥ UX COSMHEHUS

3.1

3.2

3.3

Mertamisl 1 uX COCINHCHUA

OO0mass xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU UX
nonoxkeHus B Ilepuoauueckoit cucreme xumuueckux sneMeHTos .M. MenneneeBa
U cTpoeHust aToMOB. CTpoeHre MeTauioB. MeTalnyeckas CBsi3b M MEeTalInuecKast
KpUCTAJUTHYECKas PeméTKa. DIEKTPOXUMUYECKUM Pl HATPSHKECHUH METAIIIOB

dusnueckue M XUMHUYECKHE CBOWCTBa MeTaioB. OOmue crocoObl IMONyYEHHS
MmetauioB. [loHATHE O KOPpPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CraBbl (CTajb, YyryH, JIOPATIOMHHMNA, OpOoH3a) U MX NpPUMEHEHHE B
OBITY M TPOMBILIEHHOCTH

IHGJ'IO‘-IHBIC METAaJIbl: IIOJIOXKCHHUE B Hepno;mquKoﬁ CHUCTEMEC XHMHUYCCKUX
9JICMCHTOB I[I/I MGHJIGHGGBB.; CTPOCHUC HX AaTOMOB; HAXOXJCHUC B TPHUPOAC.
dusnyeckue U XMMHUYECKHE CBOMCTBa (Ha npuMepe HATpUuA U KaHI/ISI). OKCI/IIILI n
TUAPOKCUABI HATPHUA U KaJIUA. HpI/IMCHCHI/IC IIEJI0YHBIX METAIIOB U UX COeAUHEHUH

3.4

[[{erouHO3eMeENBbHBIE METAUIBI MAarHUM M KaJIbLMi: mojokeHue B [lepmoanueckoi
cucreme xumuueckux osnemeHToB .M. MeHnneneeBa; CTpoeHHME HMX AaTOMOB;
HaxoxJeHue B npupone. Gusndyeckue U XUMUYECKUE CBOMCTBA MarHus U KaJbLIUs.
Baxwneiimme coeauHeHus Kaublusl (OKCUI, TUAPOKCH, coiin). JKECTKOCTh BOMABI U
CHOCOOBI €€ yCTpaHEeHUs

3.5

Amomunuii: nonoxkenue B Ilepuommueckoil cucreMe xummudeckux snemeHTtoB [I.M.




MGHI[GJIGCBa; CTPOCHUC aTOMa;, HAXOXIACHHUC B IIPUPOIC. DuU3NYeCKHe U XUMHUUYECKHE
CBOICTBA aTIOMHUHUA. AM(i)OTCpHBIC CBOMCTBa OKCHaa U THAPOKCHUaa aJ IFOMUHUA

3.6

Kene3o: nonoxenue B llepronnyueckol cucTeMe XUMHUYECKUX 3yemeHToB /J[.U.
Menzeneesa; cTpoeHUE aTOMa; HaxoXKAeHHE B pupoje. dusndeckre 1 XuMHUUYECKUE
cBoMcTBa kene3a. Okcuabl, ruapokcunsl u conu sxeneza(ll) u sxenmesza(lll), ux
COCTaB, CBOMCTBA U IIOJIy4YCHUE

3.7

XUMHUYECKUH IKCIEPUMEHT: O3HaKOMIJIEHHE C 00pa3llaMyd METAJJIOB M CILIABOB, MX
(GU3HYECKUMU CBOMCTBAMU; U3YYCHUE PE3YyIbTAaTOB KOPPO3UU METAIUIOB (BO3MOXKHO
UCTOJIb30BaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS  OKCHIA
KampllUsi W HATPUS C BOJMOW (BO3MOXKHO HCIOJIB30BaHUE BHUIACOMATEPUATIOB);
HCCIICIOBAHUE CBOWMCTB MECTKOM BOJBI; IMPOLECCA TOPEHUS Keje3a B KUCIOPOJe
(BOBMOXKHO  HCIOJIB30BAHHUE  BHUJICOMATEPUAIOB);  MPHU3HAKOB  MPOTCKAHMSI
Ka4YeCTBEHHBIX PEaKIMii Ha MOHBI (MarHus, KaJblHs, aTFOMUHUS, [HHKa, xere3a(ll)
u keneza(lll), memu(ll); HaOGmrOmEeHWE W ONMHMCAHHWE TMPOIECCOB OKPAITUBAHMSI
IUIAMEHH HMOHAMM HATpUs, KaIusig W Kaiblus (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); UCCIICIOBaHUE aM(POTEPHBIX CBOWCTB THIPOKCH/IA ATFOMUHUS H
THIPOKCUIA IIUHKA; PEUICHHE JKCIICPUMCHTAIBHBIX 3a1a4d 1Mo TeMe «Baxueimime
METAJIIBI U MX COCTUHEHUS

XuMus U OKpYyKaromasa cpeaa

4.1

HoBsie matepuansl u TexHOJIOrMU. BellecTBa 1 MaTepuaibl B MOBCEAHEBHOM KU3HU
yejnoBeKa. XUMHUS M 3J0pOBbe. be3omacHoe UCIoIb30BaHUE BEILIECTB U XUMUYECKHUX
peakiuii B ObITy. [lepBast momoIis Tpyu XUMHUECKUX 0XKOTaX U OTPABICHUSX

4.2

OCHOBBI 3KOJIOTUYECKOM TIpaMOTHOCTU. XUMHUYECKOE 3arps3HEHHE OKpYXKarolleu
cpeael ITJIK. Ponp XxuMum B pemieHuu 3Kojorudeckux mnpooOiem. Ilpuponnsie
WUCTOYHUKU YIJI€BOAOPOJOB (Yrojab, HPHUPOAHBIN Ta3, He(PTh), NPOAYKTHI UX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3

XVUMUYECKUN SKCIEPUMEHT: H3ydeHHE OOpa3loB MaTepuajioB (CTEKJIO, CILIABbI
METaJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TpeOOBaAHUA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOT'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

1

11

1.2

[IpencraBnenue:

O TMI03HAaBAaGMOCTH SIBICHMHA MPUPOJBI, TOHUMAaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XHMHYECKOM HayKH Kak o0O0JacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa 0OWed KyJbTyppl U  NPaKTHYECKOM
NeSITeIbHOCTH YeJIOBEKa B YCIOBHUAX COBPEMEHHOro OOLIECTBA; IOHUMaHHE
MeCTa XUMUU CPEIU IPYrUX €CTECTBEHHBIX HAyK

0 HAyY4YHBbIX MCTOAAX IIO3HAHUS, B TOM YHCIC OKCIICPHUMCHTAJIBbHBIX H
TCOPCTUUCCKUX MCETOAAX HUCCIICAOBAHUA BCILICCTB U U3YUCHHUA XUMHYCCKUX
peaKHHﬁ; YMCHHUE HUCII0JIB30BATbH MOJICIH IJIA 00BsACHEHHS CTpOCHHA aTOMOB
" MOJICKYII

13

0 cdepax mpodecCHOHATHHONW JEATeIBPHOCTH, CBS3aHHBIX C XHMHEU W
COBPEMCHHBIMH  TEXHOJIOTHSIMH,  OCHOBAHHBIMH  Ha  JIOCTH)KCHHSX
XMMHYECKON HAYKH, YTO IMO3BOJIUT OOYYAIOUIMMCS PacCMaTpUBaTh XMMHIO
Kak chepy cBoeit Oymymieii mpodecCHOHANBHON NEATENIFHOCTH U ClIejaTh
OCO3HAHHBII BBIOOP XUMHH KaK MPOQHILHOTO MPEeaMeTa MpH Mepexojie Ha
YPOBEHb CPEAHEro 00IIero oopa3oBaHus

BnaneHnue cucteMoil XMMHYECKHMX 3HAHUN H YMCHHUE NPUMCHATL CHCTCMY
XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIINE XUMHUYECKUE TIOHATHS: XUMHUUECKUN DIIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE W CJOXKHOE BEIIECTBO, OJHOPOAHAS W HEOIHOPOIHAS
CMECh, OTHOCHTEIIbHBIE aTOMHasi M MOJIEKYJISIPHAs MAacChl, KOJUYECTBO
BEIIeCTBA, MOJb, MOJSIpHAsh Macca, MOJSIpHBIA OO0BEM, OKCHI, KHCIOTa,
OCHOBaHHE, CONb (CpeIHss), XMMUYECKas PEeaKIys, peakiu COCTUHEHMUS,
peakIiu Pa3NoKEHHsI, PEaKlUu 3aMEelIeHHs, peakiuu oOMeHa, TEeIIOBOM
3¢ deKT peakiuu, SK30- U IHAOTEPMHUECKUE PEAKIMH, PacTBOpP, MAaccoBas
JIOJISI XUMUYECKOTO dJIEMEHTa B COSAMHEHMH, MAacCOBasi JIOJII M TIPOIICHTHAsI
KOHIIEHTPAIIHS BEIIECTBA B PACTBOPE, SIAPO aTOMa, JCKTPOHHBIN CIION aToma,
aTOMHasi OpOWTallb, pPaIWyC aroMa, BaJIEHTHOCTh, CTEMEHb OKHCIICHHSI,
XUMHUYECKasl CBsI3b, DJICKTPOOTPHUIIATEIILHOCTh, TOJIApHAS W HEMOJspHAas
KOBAJICHTHAsI CBSI3b, MIOHHAsI CBS3b, METANIMYECKAsI CBSI3b, KPUCTAIITMUECKAs
peméTka (aTOMHasi, MOHHAs, METAJUTMYECKas, MOJIEKYJIsipHas), UOH, KaTHOH,
AQHUOH, DJJIEKTPOJIUT M HEIJIEKTPOJIUT, HIIEKTPOJIMTUYECKAsT IUCCOIMALIMS,
peaki HOHHOTO OOMEHa, OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUH,
OKHUCJIUTEIb U BOCCTAHOBUTEJb, OKUCIIEHUE U BOCCTAHOBIIEHUE, DIIEKTPOIIU3,
XUMHUYECKOE paBHOBECHE, OOpaTUMbIe M HEOOpAaTUMBIC PEAKIMH, CKOPOCTh




XMMHMUECKOH peakluu, karanusarop, [1/IK, koppo3us Mmeranios, CriaBsl

2.2

2.3

OCHOBOIIOJIATAIOIINE  3aKOHBI ~XUMHUHU: 3aKOH COXpaHEHUsS  MAacChl,
nepuoanueckuid 3akoH /.M. MeHneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJipo

TEOPHH XUMHH: aTOMHO-MOJICKYJISIPHAS TEOPHSI, TEOPHSI JICKTPOTUTHICCKOM
IUCCOLIHAINA

Brnanenue ocHOBaMM XMMHUYECKON I'PaMOTHOCTH, BKJIFOYAIOLLIEH :

3.1

YMEHHE TMPaBUIBHO HCIIOJIb30BaTh M3yYCHHBIE BELIECTBA M MaTepuaibl (B
TOM YHCJI€ MHHEpaJbHBbIC YHAOOpPEHMs, METaUIbl M CIUIABbI, HPOJYKTHI
nepepadoTKU MPUPOAHBIX UCTOYHHUKOB YIIIEBOJOPOJOB (YIS, IPUPOJHOTO
raza, HeTu) B OBITY, CEIILCKOM XO3SCTBE, HA MMPOU3BOICTBE U TIOHUMAHUE
3HAUEHUs >KUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma 4YeJIOBEKa; yMEHHE
IIPOrHO3UPOBATH BIUSHUE BEILIECTB U XUMHUUYECKUX IPOLIECCOB HA OPraHU3M
YeJI0BEKa U OKPYKAIOLIYI0 IPUPOJIHYIO Cpeny

3.2

3.3

3.4

yYMEHHUE MHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSIMH JIPYTUX y4eOHBIX
MIpEAMETOB

HaJIMYME OmbiTa PabOThl C Pa3IMYHBIMU HCTOYHMKAMU HHGOpMAIMM 110
XUMHUK  (HaydyHass W HAY4YHO-TIOMYJIsSIpHas  JIUTepaTypa,  CJIOBapH,
CIPaBOYHMKHU, UHTEPHET-PECYPCHI)

yMeHUE OOBEKTHBHO OLIEHUBaThb MH(OpMAIMIO O BELIECTBaX, HX

NpEeBpallCHUAX U IMPAKTUYCCKOM IMPUMCHCHHUU W YMCHHUC HUCIIOJIB30BATb eé
I pCHICHU A y‘le6HO'HO3HaBaTeJ'IBHBIX 3aaad

Brnanenne ocHOBaMHM TOHSATHIHOTO ammapaTa W CHMBOJIMYECKOTO S3BIKa
XUMHU 751 cOCTaBieHUs (OpMyJ HEOPraHMYECKHUX BELIECTB, ypaBHEHUH
XUMHUYECKHX peaklui; ocHoBaMU xumuyeckoid HomeHkiatypel (IUPAC u
TPUBUAIBHOI)

YMeHne o0bSCHATH CBS3b MOJIOKEHUS dieMeHTa B [leproauyeckoit cucreme
C YHCIOBBIMM XapAaKTEPUCTUKAMH CTPOEHHUS AaTOMOB XHUMHYECKHX
JMIEMEHTOB (COCTaB W  3apsii  sijApa, oOIllee YHUCIO DJIEKTPOHOB),
paclpeneneHueM IEKTPOHOB 110 YHEPTETUYECKUM YPOBHSAM aTOMOB IIEPBBIX
TPEX NEPUOAOB, KU U KaJbLIHs

[IpencraBienue O MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XHWMHYECKHUX
AJIEMEHTOB (Paguyc aToMa, MIEKTPOOTPHUIIATEIIHBHOCTD), IPOCTHIX U CJIOKHBIX
BEIIECTB OT IMOJIOKEHHsI IeMEeHTOB B [lepuonudeckoii cucreme (B Malbix
MEePUO/IAX U TJIABHBIX MOJATPYIIAX) U 3JIEKTPOHHOTO CTPOEHUS aToMa

7.1

YMmenue knaccuuuupoBath:

XUMHUYCCKUC 3JICMCHTEI

7.2
7.3

HCOPraHNYCCKHUE BCIICCTBA

XUMHNYCCKUC pCaKIINN

8.1

YMeHue onpenensirs:

BAJICHTHOCTDb U CTCTICHb OKHUCJICHHUA XUMUUYCCKUX JJICMCHTOB, 3apsA HOHA




8.2

BHJI XUMUYECKOH CBA3U U TUIl KPUCTALUINYECKON CTPYKTYPBI B COEUHEHUAX

8.3 XapakTep Cpebl B BOJHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHHH )
8.4 OKHUCJIUTEIh U BOCCTAHOBUTEIT
9 YMeHue xapakTepu3oBarh GU3NUECKUE M XUMUYECKHE CBOMCTBA!
MPOCTBHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOA, IpaduT, anma3, KpeMHHUI,
9.1 a3oT, ¢ocdop, cepa, XJIOp, HATPHUH, KAIWA, MAarHUH, KaJIBIMKA, aTlOMUHHM,
KENe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIC€ MX BOJHBIX PacTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJA, OKCHUIbI U THUApPOKCcHIbl MeTaiioB |-11A
9.2 rpyn, amomunaus, meau (1), muaka, sxenesa (11 u 1), okcuasr yraepona (11
' u 1IV), xpemuus (IV), azora u docdopa (Il u V), ceper (IV u VI),
CepHHUCTas, CepHasi, a30THCTas, a30THasl, (pochopHas, yronpHas, KpeMHHEBas
KHCIIOTa U UX COJIN)
MIPOTHO3MPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT
9.3 UX COCTaBa M CTPOCHHS, MPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XHUMHUYECKHUX TPEeBpalleHU B
Pa3IUYHBIX YCIOBUIX
10 YMeHue COCTaBJIATh MOJIEKYJIIPHBIC Y MOHHBIC YPAaBHEHUS PEAKIUil, B TOM
quCIIe:
10.1 peakiuii H'OHHOTO 0OMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTENbHBIX PEAKIINI
103 WUTIOCTPUPYIONINX XUMHUYECKHE CBOWCTBA HM3YyYEHHBIX KJIAcCOB (TPYII)
' HEOPraHUYECKUX BEIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 YMeHUe BBIYHUCISTh (TPOBOJUThH PACUEThI):
111 OTHOCHUTENIbHYIO MOJIEKYISPHYIO U MOJSIPHYIO MAacChl BEUIECTB, MaCCOBYIO
' JIOTI0 XMMHYECKOTO 2JIEMEHTa B COEIMHEHUHN
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM ra3oB
114 M0 ypaBHEHUSM XUMHUYECKUX peaKlUi M HaXOAWTh KOJIWYECTBO BEIIECTBA,
' 00BEM B MacCy peareHTOB WX MPOIYKTOB PEAKITII
12 Bnanenue (3HaHme OCHOB):
OCHOBHBIMH METOJIaMHU HAy4yHOTO TO3HAaHHS (HAONMIOJEHUE, H3MEpPEHUE,
121 IKCIIEPUMEHT, MOJICHPOBAHUE) TPH H3YYCHHH BEIIECTB M XUMHYECKHX
' SIBIICHUW; yMeHHE C(HOPMYIHUpPOBaTh MPOOIEMYy W TPEUIOKHUTh MYyTH €&
pelIeHus
12.2 0e30macHoi paboThl C XUMHUYECKHUMH BEIIECTBAMH, XMMHUYECKOM MOCYI0U U
' 1a00paTOpPHBIM 000pyI0BaHHEM
npaBujiaMyd 0€30MacHOro OOpaIieHus] ¢ BEIIECTBAMH, HCIOIb3YEMBIMH B
12.3 TOBCETHEBHOW JKM3HU, TIPAaBWJIAMH TIOBEJECHUS B IEIIX COEPEeKCHH

3I0pPOBbS U OKPYKAIOLIEH MPUPOAHOW Cpelbl; I[OHMMAaHUE Bpeaa




(omacHOCTH) BO3JEHCTBUS HA >KMBBIE OPraHU3MBbI ONPEICIIEHHBIX BEIIECTB,
CIocO0OB YMEHBUICHUS U IPEIOTBPAILEHHUS UX BPEAHOTO BO3ACHCTBUSA

13

131

13.2

Hanuuue MMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA W  OCYHICCTBJICHUA
CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!

HU3Y4YCHUC U OIIMCAaHHUC (bI/I3I/I‘ICCKI/IX CBOICTB B€IICCTB, O3HAKOMJICHUE C
(1)I/I3I/ILI€CKI/IMI/I N XHUMHYECCKHMU SBJICHHUAMU, OIBITHI, HIIJIIOCTPHPYIOUINEC
IIPHU3HAKU IPOTEKAHUA XUMHUYCCKUX peaKHI/Iﬁ

M3Yy4YeHHE CIIOCOOOB pa3zesieHus: cMeceit

13.3

13.4

135

IIOJIy4E€HUE KHMCIOpPOJa M HM3Y4YEHHE €ro CBOWCTB; IOJY4YEHHE BOJAOpOJA U
U3Y4YECHHE €r0 CBOWCTB; IIOJIy4CHHE YIVIEKUCIIOIO Ta3a M H3Y4YECHHE €ro
CBONCTB; ITI0OJIy4YE€HUE aMMHUaKa U U3y4E€HHUE €r0 CBOWCTB

NPUTOTOBJIIEHHE  PAacTBOPOB C  ONpPEJCNEHHOW  MaccoBOM  Jonei
pPacTBOPEHHOTO BELIECTBA

MPUMEHEHHE WHANKATOPOB (JaKMyca, METHIIOpaHXa U (eHOoITaIeHHa) s
OIIpEeIeTICHUS XapaKTepa Cpe/ibl B paCTBOpaxX KUCIOT U LIeTI04el

13.6

HUCCIICAOBAHHEC M OIIMCAHHC CBOWCTB HCOPraHNMYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; H3YUYCHUC B3aHMOHeﬁCTBHH KHUCI0T C MCTallllaMd, OKCHJIaMH
MCTAJJIOB, PAaCTBOPUMBIMU HW HEPACTBOPHUMBIMU OCHOBAHUAMH, COJISIMU,
IMOJIYUCHHUEC HEPACTBOPHUMBIX OCHOBaHI/II\/JI; BBITCCHCHHUC OAHOIo METaljla
ApyrumMm nU3 pacTBOpa COJIHK; HCCICAOBAHUC aM(i)OTCpHBIX CBOJMCTB
TUAPOKCHUIOB aJIFOMHUHHUA U HUHKA

13.7

PEIICHUC OJBKCICPUMCHTAJIIBHBIX 3aJa4d I10 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTraHNYCCKUX COGHHHCHHﬁ)); (<3J'I€KTpOJ'II/ITI/I‘-I€CKa$[ JUCCOILINAITHS),
«Baxkneinine HeMeTaaabl U UX COCAUHCHUA, «Baxueiinme MeTaniabl U UX
COCOIUHCHU

13.8

XUMHUYECKHE OSKCIICPUMEHTBI, WJUTIOCTPUPYIONINE TPHU3HAKU TPOTEKAHUS
peaknuii MOHHOTO 00MEHA; KaYeCTBCHHBIC PEaKIMK Ha MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax MOHBI: XJIOPUI-, OPOMHUII-, HOAU-, CylIbdaT-, dhocdart-,
KapOOHAaT-, CHJIMKAT-aHUOHBI, THUJPOKCHUI-UOHBI, KAaTHOHBI aAMMOHHWSI,
MarHusi, Kaublus, aTFOMUHMS, xKenesa (2+) u xkenesa (3+), meau (2+), muHKa

14

141

14.2

VYmMmenue:

NpCACTaBJIATH PE3YJIbTAaThL 9KCIICPUMCHTA B (I)OpMC BBIBOIOB,
JA0Ka3aTcCIbCTB, Fpa(i)I/IKOB n Ta6J'II/II_I U  BbEBJATH OMIIMPHUYCCKUC
3aKOHOMCPHOCTH

YCTaHaBJIMBATh CBA3M MEKAY PCAJIbHO Ha6J'IIOJIaeMI)IMI/I XUMHUYCCKUMU

ABJICHUAMH W TpoHeCCaMH, IMPOUCXOAAIIMMU B MAKpO- U MHKPOMHPE,
OOBICHATH MMPUYIHUHBL MHOFOO6pa3I/I}I BCIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon
1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

1.2

1.3

UYucrsie BemecTBa U cMecu. CriocoOsl pa3zienenus cMeceit

ATOMBI MU MOJEKYJIbl. XUMUYECKHE 3IEMEHThl. CUMBOJIBI XUMHYECKHUX JIEMEHTOB.
ITpocTeie U CII0KHBIE BEILIECTBA.

Xumnueckas ¢opmyia. BaaeHTHOCTP aTOMOB XMMHYECKHX 3JIeMeHTOB. CTerneHb
OKHUCIIEHUS

14

1.5

1.6

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OrtHocutenpHas aTOMHAs  Macca.
OTtHOCHUTEILHAS MOJICKYJIIpHas Macca. MaccoBas 0ad XMMHUYECKOTO 3JICMEHTa B
COCAMHCHUHU

KomnyectBo BemiectBa. Monb. MomnspHas wmacca. MousipHbii  00bEM  Ta30B.
B3auMocCBA3b KOJIMYECTBA, MACCHI M YHCIIa CTPYKTYPHBIX €IMHHULL BEILIECTBA

dusznyeckrue 1 XUMUUYECKHUE SIBICHUS. XUMHYECKast peaKnug u eé IIPpU3HAKHU. 3akoH
COXpaHCHUA MACChI BEIICCTB. XHUMHYECKHE YpaBHCHUA

2.1

2.2

[Iepnoanueckuit 3axkoH u Ilepuonnueckas cucreMa XMMHYECKMX 3J1eMeHTOB J[.M.
MenneneeBa. CTpoeHre aTOMOB

Hepnozmqecmdﬁ 3aKOH. HepI/IOI[I/I‘leCKaH CHUCTEMA XHMMHYCCKHUX JJICMCHTOB HI/I
MeHaeneena. HCpI/IOI[BI U TPYHIIBL. ®@u3nUeCKuid CMBICT MOpAAKOBOI'0O HOMCEpaA,
HOMCPOB II€pUOJa U I'PYIIIbI 3JICMCHTA

CTpOCHI/IC aromoB. CocTaB aTOMHBIX AACP. H30TO0MEI. SJIGKTpOHBI. CTpOCHI/Ie

DIIEKTPOHHBIX ~ 000JOYeK aTOMOB  TepBbIX 20 XUMHYECKHX  DJIEMEHTOB
ITepuoanueckoit cucremsl [[.11. Menneneesa

2.3

3aKOHOMEPHOCTH B HW3MEHEHUU CBONCTB XHUMHUYECKHX DJIEMEHTOB IMEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiblus (paguyca aToOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METAITMYECKUX U HEMETANTHYECKUX CBOMCTB) U X COCUHEHHN B COOTBETCTBUU C
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoil cucteMe u CTpOEHUEM UX aTOMOB

3.1

3.2

Crtpoenue BemiecTna

XuMHu4geckas CBA3b. KoBanenTHas (HOJ'ISIpHaSI n HCHOJIHpHaSI) CBA3b.
SJ'ICKTpOOTpI/II_IaTCHBHOCTB XUMHYECKHUX 3JeMeHTOB. loHHas cBsA3b. MeTamindecKas
CBA3b

Tuner KPHUCTAITNIMICCKUX peI_HéTOK (aTOMHaSI, HWOHHAas, MCTaJ'IHI/I‘-ICCKaH),

3aBUCHMOCTh CBOMCTB BeEIlIECTBA OT THIIA KpHCTB.J'IJ'IH‘-ICCKOfI pCIJ_IéTKI/I n BUIA
XUMHYECKOM CBA3U

Baxnelime npeACTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramnsl u  ux
coenuHeHus. MeTamibl 1 UX COEIUHEHUSA

4.1

Knaccudukanuss u HOMEHKIATypa HEOPraHMYECKHX COCIUHEHUN: OKCHJIOB
(coneoOpa3syromye: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) U HECOIeo0pa3yIome;
OCHOBaHUH (mémoun u HEPaCTBOPHUMBIC OCHOBaHU); KHUCJIOT




(kucnopoacoaepx aimue U OSCKUCIOPOIHBIC, OJHOOCHOBHBIE W MHOTOOCHOBHBIC);
coJiel (CpeTHUX U KHUCIIBIX )

dusznueckue U XUMHYSCKHE CBOMCTBA MMPOCTBIX BEIICCTB-HEMCTAIIJIOB: BOJOPO/JA,

42 XJIOpa, KHCIIOPOa, cepsl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
®u3nuecKkue U XMMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAIUIOB: JIMTHS, HATPUs,
4.3 KaJIdsg, MAarHus W KajdblWs, ATIOMHUHHUSA, XKeje3a. OJEKTPOXUMUYECKUUA Pl
HaIPSKEHUN METallIOB
44 ®u3nueckue M XMUMHUYECKHME CBOMCTBA BOJOPOJHBIX COCAMHEHUH HEMETAJIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, AMMHAKA
dusnyueckue W XUMHUYECKHE CBOWCTBA OKCHAOB HemetauioB: cepel (IV, VI),
4.5 azora(ll, IV, V), docdhopa(lll, V), yraepoxa(ll, 1V), kpemuus(lV). I[Toxydenue
OKCHJIOB HEMETAJIJIOB
46 Xumnueckue cBoucTBa OkcuaoB: MetamwioB |A—IIIA rpynm, mmaka, memu(ll) u
xere3a(ll, 11). [TonyueHne OKCHIOB METAILIIOB
XYUMHYECKUE CBOMCTBA OCHOBaHMM M aM(OTEPHBIX THUAPOKCUAOB (HAa MpUMEpe
4.7 TUAPOKCUIOB alFOMHUHUSA, Kene3a, IuHKa). [lonydyenune ocHoBaHMii 1 aM(bOTEPHBIX
TUAPOKCHJIOB
OO0mue XUMHYECKHE CBOWCTBAa KHCIOT: XJIOPOBOJOPOJHOM, CEpOBOIOPOAHOM,
48 CEPHHCTOM, CepHOM, a30THOH, QochopHOH, KpeMHHEBOW, yrojpHOW. OcoOble
' XUMUYECKHE CBOMCTBAa KOHUEHTPUPOBAHHON CEpPHOM U a30THOU KUCIOT. [Tonyuenue
KHUCJIOT
4.9 OO0mme xuMHYECKUe CBOMCTBA cpenHux coset. [lomyuenue coneit
4.10 [Tonydyenue, cobupaHue, pacrno3HaBaHHE BOJOPOJA, KHUCIOpPOJA, AaMMHUAKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [lonyuyenne ammmaka, CEpHOM M a30THOM KHUCIOT B HPOMBIIUIEHHOCTH. OO0mue
' CHOCOOBI MOJTYyYEHHS METAIUIOB
412 | TI'eHernyeckas CBS3b MEXKIy KJIACCAMU HEOPTAaHWMYECKHX COSAMHEHUH
5 XVMMHYECKUE PEAKIINU
Knaccupukanus XMMHUUECKHX pPEaKIMi MO0 pa3IuyHbIM IpHU3HAKaM: MO YHCIy U
5.1 COCTaBy Y4YacTBYIOIIMX B pEaklIMM BEUIECTB, IO TEIUIOBOMY 3(ddekTy, 1o
M3MEHEHHUIO CTENEHEeH OKUCICHHS] XUMUYECKUX JIEMEHTOB
5.9 TennoBoil 3 heKT XUMHUYECKON peakIy, TEPMOXHUMUYECKHE YpaBHEHUS. DK30- U
' SHAOTEPMHUUYECKUE PEeaKINK. TepMOXUMHUUYECKHE YPaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENbHBIE peakiMu. OKUCIUTEIM U BOCCTAHOBHUTEIM.
5.3 [Ipoueccer OKHCJICHUS u BOCCTAHOBJICHUSI. DNEKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUN
54 Teopust 3JIEKTPOIUTHYECKON aucconuanuu. KaTWOHBI, aHUOHBL. ODJIEKTPOJIUTHI U
' HERJIEKTPOIUThl. CHIIbHBIE U Cl1a0ble 3JeKTPOIuThl. CTeneHb AUCCOUaIiu
55 Peakiiun wmonHOTO OOMEHa. YCIOBHUS TPOTEKAHWUS PEAKIM HOHHOTO OOMEHa,
' MOJIHBIE U COKPALIEHHBIE HOHHbIE YPaBHEHUS peaKuil
6 XUMHS U OKpYy>Karollas cpesa




6.1

BemectBa w  marepuanbl B NOBCEIHEBHOM JKM3HHM 4eJIOBEKa. be3omacHoe
WCITOJIb30BaHUE BEIIECTB M XMMUUYECKHX peakiuii B jaboparopun u ObiTy. [lepBas
MIOMOUIb MPU XUMHUECKUX 05KOTax U OTPaBJICHUSIX

6.2

XUMHYECKOE 3arps3HEHUE OKpYKarollel cpeabl (KUCIOTHBIE TOXKIU, 3arpsi3HEHHE
MOYBBI, BO3JyXa M BOJOEMOB), CrOcoObl ero mnpenoTBpamienus I[IpenenbHas
nonyctumas  konueHtpauuss BemectB (IIJK). Ponp xumum B penieHUn
9KOJIOTHYECKUX TMpoOsieM. YcuieHue MapHUKOBOro »sddekra, paspylieHue
030HOBOI0 CJIOS

6.3

[Ipumenenwue cepsl, a3ora, hocdopa, yriaepoaa, KpEeMHUS U UX COCTUHEHUI B OBITY,
MEIUIMHE, TMPOMBIIUIEHHOCTH U CEIbCKOM Xo3siicTBe. IlprMeHeHne MeTasioB H
CIUIaBOB (CTajb, YYT'YH, AIOPATIOMHUHUHN, OpoH3a) B OBITY M NMPOMBIIUIEHHOCTH HX
coenuHeHui. [IoHsATHE O KOPPO3MM METAIOB, OCHOBHBIE CIIOCOOBI 3aLIUTBHI UX OT
KOpPO3UH

6.4

6.5

[IpupoaHBIE HICTOUHUKH YTIIEBOIOPOIOB (YroiIb, IPUPOIHBIN Ta3, HEPTH), TPOILYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIIICHHOCTH

[TepBoHaYabHBIE TOHATHUSA 00 OPraHMYECKUX BEILECTBAX KAK O COSAMHEHUSX YIieposa
(MeraH, 3TaH, 3THJIEH, alleTWIEH, 3TaHoJ, INIULEPUH, YKCYCHas Kuciota). [lonarue o
OMOJIOTMYECKH BaYKHBIX BEIIECTBAX: JKMpax, Oellkax, yriieBoAax — M UX POJIH B KHU3HU
4eJI0BeKa

Pacuérsr:

7.1
7.2

1o opmMyIaMm XUMUIECKIX COCTMHEHUI

Macchl (MaccoBO) TOM PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPAaBHCHHAM




YYEBHO-METOJINYECKOE OBECIIEYEHMUE
OBPA30OBATEJIBHOI'O NTPOLECCA OBSA3ATEJIbHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

 Xumwms: 8- kmacc: 0a30BbId  ypOBEHb: YYEOHUK; 5-€ U3JaHUE,
nepepadoranHoe ['abpuenssH  O.C., OctpoymoB W.I'., Crnaaxo C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

 Xumumsa: 9-ii kmacc: 0a30BBId  YpPOBEHb: Y4YEOHUK; 5-€ U3JaHHE,
nepepaborannoe ['abpuenssu  O.C., OctpoymoB MW.I'., Cnagko C.A.

AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

IMabpuensn O. C. Xumus. 8 kiacc : Yueo. aisa o0ieo0pa3oBar. opranuszanui /
O. C. I'abpuemsa, U. I'. Octpoymos, C. A. CrnagkoB. — M.: IIpocBemenue,
2022

I'abpuensn O. C. Xumusa. Meronudeckoe nocobue ansg 8 kiacca : Yueo.
mocobue musa oOmeobpaszosar. opranmsanuii / O. C. TIabpuensn, U. B.
AxkcenoBa, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019

INa6puensa O. C. Xumus. COOpHUK 3amad W ympakHeHui. 8 kmacc : Yueo.
nmocobue mmsa oOmeobpaszosar. opranmsanuii / O. C. T'abpuensn, U. B.
Tpury6uak. M.: [Ipocsemnienue, 2019

labpuenssu O. C. Xumusa. Terpaap 11t 7a00pPaTOPHBIX OMBITOB H
npakTUdeckux pabor. 8 kimacc : Yuel. mocobue st oOmeoOpasosar.
opranuzammii / O. C. T'abpuensn, U. B. Akcenona, . I'. OctpoymoB. — M.:
[Tpocsemienne, 2019

Iabpuensa O. C. Xumus. Pabouas terpans. 8 kiacc : yued. mocobue mis
obmeobpazoBar. opranuzaruit / O. C. TI'abpuensn, C. A. Cnaakos, U. T.

OctpoymoB. — M.: [Ipocsemienue, 2019



Ia6puensa O. C. Xumust. 9 xnacc : yueb. ais 001me00pa30Bart. opranu3anui /
O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M.: TIpocsemenue,
2020

Iaopuensu O. C. Xumusa. Meronudeckoe mocodue g 9 kmacca : Yue0.
nocobue s 00meoOpazoBar. opranuzamuii / O. C. T'aGpuensu, M. B.
Akcenosa, U. I'. OctpoymoB. — M.: IIpocsemenune, 2020

INabpuensn O. C. Xumus. COOpHUK 3a/ay U ynpaxkHeHud. 9 kiacc : yueO.
nocobue s 00meoOpazoBar. opranmzamuii / O. C. T'aGpuensu, M. B.
Tpury6uak. M.: [Ipocsemnienue, 2019

labpuensa O. C. Xumua. Terpaap s 1a00paTOpPHBIX OMBITOB U
MpakTUYeckux pador. 9 kmacc : yudebd. mocobue st 00me00pas3oBar.
opraamsanmii / O. C. I'aGpuensn, U. B. Akcenosa, U. I'. OctpoymoB. — M.:
[Ipoceemenne, 2019

INabpuensa O. C. Xumus. Pabouas Tetpagp. 9 kmacc : Yueb. mocobue s
06meo6pazoBar. opranmzaruii / O. C. I'abpuensn, C. A. Cnaakxos, U. T.
OctpoymoB. — M.: [Ipocsemienue, 2019

[Tonoxxenne O eAWHBIX TPEOOBAHUSAX K YCTHOM W TMCHMEHHOH peuu
00yJarommMXxcs

[Tono>keHre o MopsIIKe BeIeHUs TETPAIeH 1Mo mpeaMeTam

https://edsoo.ru/metodicheskie-materialy/tipovoj-komplekt-dokumentov/

IMUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChHI CETH
HMHTEPHET
bubanoreka LIOK https://lesson.edu.ru/04/08

Enunas kosuteknms 1udpoBBIX 00pa3oBaTeNIbHBIX pecypcoB http://school-

collection.edu.ru/
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