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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xuMHUHM Ja€T MpEACTaBICHUE O LENiIX, OOIIe cTpareruu OO0y4deHws,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYPHUPOBAHUE TI0 pa3iesaM M TeMaM IpOTrpaMMBbl IO XUMHH, OTPEACISICT KOJTUYECTBCHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 IOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
npoiiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaeseT BOSMOXKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JIEATETLHOCTH 00YUYaIOIIETrocs: IO OCBOSHUIO YYEOHOTO COJIEPIKAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOIMH BEIIECTB B MPUPOJIE, O MYTIX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMopa3BUTUS U (OPMUPOBAHUA
KYJIBTYpbI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEAHEBHOM JKM3HH, TaKk U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJI511a Ha €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOIUXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBlieHHWs B OOYUYEeHHU XUMHUHU 00eCNedMBArOTCS CHEIU(PUKON colepskaHus
y4eOHOTO TIpeaMeTa, KOTOPBIM SBISAETCS TENarornyeckd aJanTHPOBaHHBIM OTpPaKEHHEM
0a30BOI HAyKW XMMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI TIEPBOHAYATIBLHBIX MOHSATUN XUMUHU, OCHOB HEOPTaHUYECKOW XUMHUH U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX MIOHATHH OPTaHUICCKOW XMMHUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHM c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxona k e msyueHuro. CojepkaHue CKIIQABIBACTCS W3 CHCTEMBbl NMOHATUH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHYeckod peakuuu. OOGe 3TH CHCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. V1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEJOBATEILHO OT OJIHOTO YPOBHS K JPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 PAHEC M3YUYCHHBIX YYEOHBIX MPEIAMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIeCTBaAMU B TOBCEHEBHOM KU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETFHOMY TPUHATHIO DEIIEHUH, CIOCOOHON ananTUpOBaThCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMHCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢popmupoBanue o61Iel PYyHKIMOHATBHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4arONIMXCsd TYMaHUCTHUECKUX OTHOIICHHH, TOHUMaHUs IIEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHIO, CTIOCOOHOCTE K CAMOKOHTPOIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanusi, coctaBisieT 136 gacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BeulecTBa. dusnueckue cBOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHYECKUX JIIEMEHTOB.
[IpocThie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAsST MOJIEKYJIIpHAs
Macca. MaccoBasi J10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MomnspHas macca. B3anMocBs3b KOJIMYecTBa, MAacchl U
quciIa CTPYKTYPHBIX €IMHUI] BemecTBa. Pacu€rol mo popMmysiam XUMHUYECKUX COCTUHECHUH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XuMuueckue ypaBHeHUs. Kiaccudukamus XUMHUUECKUX peaKiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U OMNHCAaHHWE TMPHU3HAKOB MPOTEKAHHWA XUMHUYECKHX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmeau (), uzydenwe crocoOoB
paszieneHus cMeceil: C TOMOINbI0 MarHuTa, (UIBTPOBaHUE, BbIAPUBAHME, IUCTUIUISILIMS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xucnopoga. CrnocoObl MOJIydeHUs KUCIOpoJa B Jlabopatopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakuuu. TOoImauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — »nemeHT u mpocroe BemecTtBo. HaxokaeHue Bomopoaa B INPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTBope. XUMHYeCcKue cBoicTBa Boabl. OcHOBaHUA. Ponbp pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE MPUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. PU3NUECKHe U XUMUYECKHUE CBOKCTBA OKCUAOB. [lonyueHnne okcuios.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndeckre U XUMHUECKUE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3laMu OKCUJOB M ONUCAaHUE MX CBOMCTB, IOJy4YeHHE, COOMpaHue, paclio3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PAa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHNE OOpPa3I[0B HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoieiicTBusi okcuga meau (ll) ¢ pacTBOopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3aluu, MOJIYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoamyeckas cucrema xumuueckux osnemeHtos JI. H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHUE, PEAKIIUU PA3JI0KEHUS, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHIA,
ABJIAIOIIMXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEUTPOH, HWOH, HYKJIHJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIBl, TOPHBIC IMOPOJBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pPeakuil o0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaklUu BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHMIO CTEleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUECKNUE YPAaBHEHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIMH U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIB30BAaHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu moHHOro oOMeHa. YCIIOBHUS NMPOTEKaHUS PEaKIMii MOHHOTO OOMEHa, MOJHBIC U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIEeCTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACUCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLiEcca AUCCOLUALUU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
miesoyamu).  XsopoBopopod. ConsiHast KMCIOTa, XMMHYECKHE CBOWCTBA, IOJYYEHHUE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelre Xia0pHuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (GU3MYECKUe M XMMUYECKHE CBOICTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaTt-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B Mpupoae. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpoCTpaHeHHE B MpuUpoae, (U3NYECKUEe H
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuyss Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSIUHEHUSIMH a30Ta (KHUCIOTHBIE
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyueHue. Mcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoicTBa. Axcop6ouus. Kpyropopot yriepoaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3P QeKT. YrolbHas KHCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAUHEHHUSX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE O OMOIOTHYEeCKH BaXKHBIX BEIIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuus (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMd XJIOPUAOB (TaJOT€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yY€HUE XUMHUYECKUX CBOMCTB pa30aBlIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MOKHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YAOOpEHHUIA,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHMMOJCICTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MebI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO rasa, IPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M IIPOMBIILICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCuAbl U TUAPOKCUABI HaTpus U Kanus. IIpumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpueneeBa, CTpOCHHME MX aTOMOB, HAaxXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KalblMs. BaxkHelmume coenruHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
aTrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH 1A AITFOMHIHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE PE3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BAaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEN B3aMMOJIEHCTBUS OKCUA KaJlblUsl U HATPUs C BOJOHM (BO3MOKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, alIOMUHUS, IUHKA, *kene3a (1) u xenesa
(1), meau (1), HaOrOIEHHE W ONMCAHKUE TPOILIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpyKauias cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax |
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1Me eCTeCTBEHHO-HAYYHBIC TOHATHSA: HAyJHbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HOH, HYKJIHI, HW3O0TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIE TMOPOIBI, TOJE3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe 00YYEHHUsI XMMHUHU B €IUHCTBE YU€OHOH M BOCIIUTATEIBHOMN JAEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMs, CAMOPA3BUTHS U COLIMATIU3ALMH 00yUYarOIIUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLueil 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTE€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATENbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOILM B IpoLiecCe 3TOW y4yeOHOM esTeIbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUIICH C IMO3UIMH HPABCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SX UYEIOBEKA C MPHUPOJHON Cpenoil, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIOJAaeMbIX IIPOIECCOB U SIBJICHUH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKOM KYJIBTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON pabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBaMHU
WH(POPMAIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONW M HCCIIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 3/I0POBbI 00pa3 JKU3HU, OCO3HAHME IOCIEACTBUN W HENpUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO Mpodeccuii  Tpyaa pa3IudHOro poJia, yBaKCHHE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKHU 11eJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHUE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHUS IPU paboTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIbTYPBI, OCO3HAHHS TNTOOATBHOTO XapaKTepa 3KOJIOTMYECKHX MPOOJIeM M MyTel MX pelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBINCISAIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHMW U3 ATHUX MPEJAMETOB (POPMHPOBATH NPEACTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBbIC JECHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSTEILHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUCOHOMU JEATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pPacKpbIBaTh  CMBIC] XHMHYECKHX TIOHATHH (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITHIMHU), UCIIOIB30BATh MOHATHUS JIJISI OOBSICHEHHUSI
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUEHUS, CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHBIC, ¢ TyKTUBHBIC,
10 QHAJIOTUH ), JIeIaTh BBIBOJBI M 3aKIIFOUCHHUS,

YMCHHUEC HNPUMCHATH B IPOLUECCE IMO3HAHUA MMOHATHUA (HpCI[MeTHI)Ie n MeTaHpe}IMCTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
NPUMEHSICMbIC B XUMHH MOJICIbHBIC MPEICTABICHUS — XMMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}lCTaBJ’IeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XUMHYECKUX BCIIICCTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYUHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HMCIOJIbh30BaTh MOCTABJICHHBIC BOIPOCHI B KayeCTBE WHCTPYMEHTa TO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOI0M IPOIIECCca, CaMOCTOSTEIbHO MTPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TMYHBIX BUIOB
¥ GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIIPOCHI MIPH TIOUCKE U 0TOOpe MH(pOpMAIINU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 331a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh U AHAIU3UPOBATh B MpoOIecce y4EOHOW M HMCCIICI0BATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaemMoli TeMbl, (HOPMYIHUPOBATh CBOM NPEJIOKEHHUS OTHOCUTEIBLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OpPaTOpHOW PaOOTHI MO MCCIETOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COIJacoBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO ONPEAEIATh eI JIeATebHOCTH, MJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOIO JICATEIILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATh NPEAJIOKEHHBIA aJrOpUTM ACUCTBUH IpH
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, Ipe/IaraeMbie B YCIIOBUH 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



00yJaronMMuCs Hay4YHbIC 3HAHHS, YMEHUS W CIOCOOBI JCHCTBUNA, BUIBI JEATEILHOCTH I10
MOJIYYEHUIO HOBOTO 3HAHUS, €ro HWHTEpIpeTaluy, MNpeoOpa3oBaHUI0 W MNPHUMEHEHHUIO B
Pa3IMYHBIX yUYEOHBIX U HOBBIX CUTYaI[USX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX HMOHSTHUN: aTOM, MOJEKYJa, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JO0Js XUMHUYECKOTO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJlb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
oOMeHa, 7K30- U SHAOTEPMHUUECKUE PEaKlUu, TEIUIOBOM 3P deKT peakuuu, Sapo aToMa,
JJIEKTPOHHBIA CIION aroma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBasi A0JIs BellecTBa (IPOLEHTHAsI KOHLIEHTPALMsI) B PACTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTNpEeNATh BAJICHTHOCTb aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY Kiaccy COeAMHeHW 1o QopmyrnaMm, BHI XUMHUYECKOW CBS3U
(xoBaJIeHTHas M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuogmueckoro 3akona [[. Y. MenpeneeBa: n1eMOHCTPUPOBATH
NOHMMAHHE MNMEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaipo;

ONHUCBHIBaTh M XapakTepusoBaTh TabauuHyo ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh MOHATUS «TJaBHas moArpymmna (A-rpymma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleproauyeckas cucremMa XHMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIUPOBATh XMMUUYECKUE AIIEMEHThI, HEOPraHMUECKHE BEIIECTBA, XMMHUECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMeHTa 1Mo (popMyiie COeTUHEHUs], MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MIPUMEHSATh OCHOBHBIE OTIEPAIMHM MBICIUTEIBLHON JESITCIPHOCTH — aHAIW3 U CHHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMATH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAy4YHBIE  METOJbI  TO3HAHWS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CJIeIOBaTh IMpaBUJiaM TIOJIb30BAHUS XMMHYECKOW TMOCYyIOH U JTaOOpaTOPHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
pPacTBOPOB € ONPEACIEHHON MAaCCOBOM JOJIEN paCTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmMyc, (heHoadTaIeuH, METUIOPAHK U IPyTHUe).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XMMHUYECKas peaKuus, XUMHUYECKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpUCTAJUIMUECKas pElETKa, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKON peakluu, HpeleNbHO JIOIyCTHUMas
koH1eHTpanus [1JIK BemiecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX NPEBPAICHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBlIeHHMS (OpMYya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAeNATh BaJCHTHOCTh M CTENEHb OKUCIEHHS XUMHUYECKHX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHWYECKUX COEAMHEHHUSAX, 3apsii HOHA IO XHWMHUYECKOM
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJITIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuognyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabmuuHyto (opmy Ileproauueckoit
CUCTEMBl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas noArpynna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuue, C
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHsI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX MEPUOJOB U TJABHBIX HNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE IEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy M COCTaBy Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOImME M cHenu(HUUecCKHe XHUMHYECKHE CBOMCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, 1IeJIoueil u conel,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS PeaKMii HOHHOTO OOMEHa, YpPaBHEHHS PEaKIIHH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeELIeCTBaMU
pa3INYHbIX KIIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI I1OCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLni;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
IIPOTEKAaHUsl XMMUUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (hOpMyJie COETMHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOuoiaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIBITOB IO MOJIY4YEHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMU, MOATBEPHKAAIOIINE KAUECTBEHHbII COCTaB PA3JIMYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOaUA-, KapOoHat-, (ocdart-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BELIECTB;
IPUMEHATh OCHOBHBIE ONEpAallUU MBICIUTENBHON JESATEIbHOCTH — AHAJIU3 U CHHTE3,
cpaBHeHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3allUI0, BBIABICHHE MPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB
Ne HaumeHoBaHMe pa3ieiioB U DJIeKTpoHHbIe (LM (ppoBbIE)
n/n TeM NPOrpaMMbl Bcero Kourpoaruere HpakTuueckue o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [JOK
NPAKTHYECKOHN JIESITeIbHOCTH https://m.edso0.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xumnueckue 15 1 bu6mmoreka [JOK
peaKIuu https://m.edso0.ru/7f41837c
Hroro mo pazueny 20
Paznes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Bosnyx. Kucnopona. [lonsatue 5 bubnuorexa [JOK
00 okcugax https://m.edsoo.ru/7f41837c
59 Bonopon. [onsitue o 8 1 bu6mmoreka [IOK
KHCIIOTaX M COJISIX https://m.edso0.ru/7f41837c
93 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro 1o pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bu6mmoreka [JOK
' XUMHYECKHX di1emenToB J1. 1. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMu4ecKas CBI3b.
3.2 OKHUCIIUTEITBHO- 8 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BeniecTBO 1 XUMHYECKHE PeaKIIU
[loBTOpEeHue u yrioyOnenue 3HaHUM bubnmnorexka HOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuotexa [HOK
' peakuuii https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. bu6nuoreka [IOK
1.3 8 1 1
XHUMHYECKUE PEaKIMK B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuotexa [JOK
' snemeHToB VIIA-rpynmsl. ["agorens https://m.edsoo.ru/7f41a636
' PYTHIRL L-ep https://m.edso0.ru/7f41a636
COCTMHECHUS
23| snewemos VAspynm. Ason gocgop e | 7 ;| DuGworexa LOK
' PYFHE. ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
: JIEMCHTOB -TpyIIIEL. YTII "
. pyn poA https://m.edso0.ru/7f41a636
KPEMHUI U UX COEAMHEHUS



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

Hroro mo pazneny 25
Pazgen 3. MeTa/iIbI M BX COeIUHEHU ST
Bbu6nuoreka [IOK
A I 4
3 Obmpe cBOHCTEa METANIOR https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTauibl U UX COEIUHEHUS 16 bubmorexa HOK
' 8 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 bubmorexa HOK
' H p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
p BHOE BDEMS 3 bubmorexa [JOK
C3CPBHOC Bpe https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KoaunuecTBO 4acoB

Ne n/m Tema ypoka Hara JIeKTPOHHBbIE U(PPOBHIE
) Bcero Kontpoasnsie | Ilpakradeckue U3y4eHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipeamer xumuu. Posib XuMuM B KU3HU 01.09.2026 — )
1 yeJioBeKa. Telia u BelecTsa 1 05.09.2026 hitps://m.edso0.ru/7efb3c3c
01.09.2026 — i
2 [MonsTHEe 0 METOIaX MO3HAHMS B XUMUHU 1 05.09.2026 https://m.edsoo.ru/9f459e9a
[IpakTuueckas padora Ne 1 «IIpaBuia
paboThI B 1a0OPaTOPUU U IPUEMBI 07.09.2026 — .
3 OBPAIIEHTS ¢ TA6OPATOPHHIM 1 1 12 09.2026 https://m.edsoo.ru/ab2a57ch
000pyIOBaHUEM
4 YucTrle BemecTBa E/I cMmecH. CriocoObl 1 07.09.2026 — https://m.edsoo.ru/8dffeead
paszieneHus cMecen 12.09.2026
[Ipaktrueckas padota Ne 2 «Paznenenue 14.09.2026 —
5 cMeceil (Ha mpuMepe OYHCTKU 1 1 A https://m.edsoo.ru/d9adcf25
h 19.09.2026
MOBapEHHOM COJIN)»
14.09.2026 — .
6 ATOMBI I MOJIEKYJIBI 1 19.09.2026 https://m.edso0.ru/434a3592
XHUMHUYeCKHe 3IEMEHTEI. 3HaKU 21.09.2026 — )
! (CHMBOJTBI) XUMHUYECKHX JIEMEHTOB . 26.09.2026 https://m.eds00.ru/3a9717e6
21.09.2026 — )
8 [IpocThie U croxHBIE BEHIECTBA 1 26.09 2026 https://m.edso0.ru/8d153ab3
28.09.2026 — )
9 ATOMHO-MOJICKYJISIPHOE YUEHHE 1 03.10.2026 https://m.edsoo.ru/b44af747
3aKOH MTOCTOSIHCTBA COCTaBa BEIICCTB. 98.09.2026 —
10 Xumnueckas popmyna. BaieHTHOCTD 1 Oé 1(') 2026 https://m.edsoo.ru/3adc28cl
ATOMOB XMMHUYECKUX DJIEMEHTOB T
11 OTtHocuTeIbHAs aTOMHAs Macca. 1 05.10.2026 — https://m.edsoo.ru/fac67eel
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca 10.10.2026



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1

MaccoBas 011 XUMHYSCKOro dJIEMEHTa

05.10.2026 —

12 B COGHMHEHHH 10.10.2026 https://m.edso00.ru/95bch8f5
KoimuecTtBo BemecTsa. MoJib. 19.10.2026 — )
13 Monsipras Macca 93.10.2026 https://m.edso00.ru/668edb4a
dusnueckre U XUMHUYECKUE SIBJICHU. 19.10.2026 — )
14 XuMITIecKas peaxiis 93.10 2026 https://m.edsoo.ru/8b878fcf
15 [Tpusnaku u YC/L0BHA POTEKAHUS 02.11.2026 — hitps://m.eds00.ru/84214963
XUMHUYECKHUX PEAKIINM 07.11.2026
3aKOH COXpaHEHMsI MACChI BEILIECTB. 02.11.2026 — )
16 XuMueckie ypasHeHHs 07.11.2026 https://m.edsoo.ru/aalc152d
BrrunciieHust KoJiMuecTBa, MacChl 09.11.2026 —
17 BEILIECTBA 110 YPABHCHUSIM XMMUYECKUX o https://m.eds00.ru/b1656492
> 14.11.2026
peaxiui
Knaccudukanus XuMHYECKUX peaKnuii 09.11.2026 —
18 (coeTMHEHHUS, PA3IOKCHHUS, 3aMEIIICHHS, o https://m.edsoo.ru/fe58191f
14.11.2026
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- 16.11.2026 —
19 suImKIIoneaucT. O000IIeHe 1 2i li 2026 https://m.edsoo.ru/213bbeaf
cucTeMaTHu3alus 3HaHui T
KonTponbnas paborta Nel mo teme 16.11.2026 — .
20 «BerecTBa U XUMHUYECKHE PEAKITUN) 21.11.2026 https://m.edso0.rufccosesed
Bo3nyx — cMech razos. CoctaB 93.11.2026 —
21 Bo3ayxa. Kucmopom — aneMeHT u o https://m.edsoo.ru/237315cf
28.11.2026
npocToe BemecTBo. O30H
dusnyeckre 1 XUMHUYECKHE CBOIICTBA 93.11.2026 —
22 KHUCTIOpo/ia (peakiuy OKUCIICHUS, o https://m.edso0.ru/67245d2f
28.11.2026
ropenue). [lorstue 00 oxcuaax
CriocoO0BbI MOTy9IeHHST KHCIIOPO/Ia B 30.11.2026 —
23 71a00paTOPUU U IPOMBIIIIEHHOCTH. . https://m.eds00.ru/896247cb
05.12.2026
IIpumenenue Kkucaoposa
24 TennoBoii 3 PeKT XMMUIECKOI 30.11.2026 — https://m.edsoo.ru/4d71febb
peaKIu, MOHITHE O TEPMOXHUMHUUYECKOM 05.12.2026



https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb

YpaBHCHHH, 3K30- U DQHAOTCPMHUYCCKUX
pEaKknusax

TorumBo (HedTh, yroab U METaH).

07.12.2026 —

25 3arpsi3HEHUE BO3IyXa, CIIOCOOBI €ro 12 12 2026 https://m.edso0.ru/62a61752
IPEIOTBPAIICHHS
[TpakTrueckas padota Ne 3 o Teme 07.12.2026 —

26 «[Tony4enue u cobupanue KUCIOpoa, 1é lé 2026 https://m.eds00.ru/329545c9
M3Y4YEHUE €r0 CBOMCTB) T
Bomopoa — aneMeHT u mpocToe 14.12.2026 — )

27 BemecTBo. Haxoxxnenue B pupoje 19.12.2026 https://m.eds00.ru/2325645¢
dusnueckre U XMUMHUYECKHE CBOMCTBA 14.12.2026 — )

28 Boziopoaa. [IpuMeHenne Boopoa 19.12.2026 hitps://m.eds00.ru/aedebdbs

21.12.2026 — )

29 [ToHsITHE O KHCIIOTAX U COJIAX 26.12 2026 https://m.edsoo.ru/d743bf8d
CnocoObl nomy4eHus BOAOpoJia B 21.12.2026 — i

30 naGopaTopHi 96.12 2026 https://m.edsoo.ru/8dbbbc9b
[TpakTuyeckas padora Ne 4 o Teme 11.01.2027 —

31 «[Tomyuenue u cobrpaHue BOI0pO/Ia, 16 Oi 2027 https://m.edsoo.ru/37a3324a
V3yYECHHUE €ET0 CBOWCTBY o
MonspHbliii 00bEM ra3oB. 3aKoH 11.01.2027 — .

32 ABorazpo 16.01.2027 https://m.edsoo.ru/714a252d
Brrancnenus o0pEMa, KomaecTBa 18.01.2027 —

33 BEIIECTBA ra3a Mo ero U3BeCTHOMY 2:'3 Oi 2027 https://m.edso0.ru/25858514
KOJIMYECTBY BENIECTBA HJIH 00BEMY T
Brrancnenus 00EMOB ra3oB 1Mo 18.01.2027 —

34 YPaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA S https://m.edsoo.ru/ae3d2633

N . 23.01.2027

00BEMHBIX OTHOIICHUH T'a30B
duznyeckue U XUMHUYECKHE CBONCTBA 25.01.2027 — )

35 - 30.01.2027 https://m.edsoo.ru/272b514c
CocraB ocHoBanuii. [Tousarue 00 25.01.2027 — )

36 S —— 30.01.2027 https://m.edsoo.ru/3d2634ef



https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
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https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
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https://m.edsoo.ru/3d2634ef

Bopna xak pactBoputens. HacbleHHbie

37 Y HEHACBIIIIEHHBIE PaCTBOPBL. MaccoBas 0(2)[60§é2§)§277— https://m.edsoo.ru/2b19b4el
JIOJIsl BEILIECTBA B PACTBOPE T
[IpakTuueckas padora Ne 5 o reme

38 «lIpUrOTOBJICHHE PACTBOPOB € 01.02.2027 https://m.edsoo.ru/9f55a219
onpeieIEHHON MacCOBOM J10J1ei 06.02.2027
pPacTBOPEHHOTO BEIIECCTBAY
KonTponbnas paborta No2 o teme 08.02.2027 — .

39 «Kucnopoa. Bonopon. Boga» 13.02.2027 https://m.edsoo.ru/c1c97fe3
OKkcHpl: cOCTaB, KIacCU(UKAIINS, 08.02.2027 — )

40 HOMeHKITATYpa 13.02.2027 https://m.edsoo.ru/c321335¢
[Tony4yeHne 1 XUMHUYECKUE CBOMCTBA 15.02.2027 —

41 KUCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX 20.02.2027 https://m.edsoo.ru/bce52bca
OKCHJIOB
OcHoBaHusI: cOCTaB, Kinaccuduxarms, 15.02.2027 — )

42 HOMeHKTATYpa 20.02.2027 https://m.edsoo.ru/cad9bc8a
[TonydyeHnue u XxuMHuyeckue cBOWCTBa 22.02.2027 — i

43 OCHOBANMI 97022027 https://m.edsoo.ru/eb3b238b
Kucnotsr: cocras, knaccuduxarus, 22.02.2027 — )

44 HOMeHKTATYpa 97 02.2027 https://m.edso0.ru/c589a687
[TonydyeHnue u XxuMuyeckue cBOWCTBa 01.03.2027 — i

45 HCHOT 06.03.2027 https://m.edsoo.ru/d2cc4664
Conu (cpenHue): HOMEHKIIATYpA, 01.03.2027 —

46 cn0(v306131 MOJIyYCHHS, XUMHUYECKUE 06.03.2027 https://m.edsoo.ru/66bad57a
CBOICTBa
[Ipaktuyeckas padora Ne 6. Pemenue

47 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 08.03.2027 — httos://m.edsoo.ru/ef5f5b6d
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX 13.03.2027 Ps-Hm. :
COECTUHEHUI)

48 ['eHeTrdeckas CBA3b MEXKIY IfnaccaMH 08.03.2027 — https://m.edsoo.ru/3eafb436
HEOPraHUYECKUX COCAMHEHUIN 13.03.2027

49 O0001IeHre ¥ cucTeMaTu3alys 3HaHu| 15.03.2027 — | https://m.edsoo.ru/aedf982e
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20.03.2027

KonTtponsnas padora Ne3 o reme

" 15.03.2027 — )
50 OCHOBHBIeUI:J'IaCCBI HEOPTraHUYECKUX 20.03.2027 https://m.edsoo.ru/53e93cf2
COCAUHEHUI
[TepBbIe MOMBITKY KIIACCHPUKAITUU 99 03.2027 —
51 XUMUYECKHX d1eMeHTOB. IToHaTHe 0 26 Oé 2027 https://m.edsoo.ru/45ch955f
IPYIIAaxX CXOJHBIX YIEMEHTOB T
Ilepronnueckuii 3aKOH 1 22 03.2027 —
52 [Tepuoauueckas cucTeMa XUMHYECKUX o https://m.edsoo.ru/acfe3f3c
26.03.2027
anemenToB /I. 1. Menjeneera
05.04.2027 — )
53 [lepuopl, TPYIIIBI, TOATPYIIIIBI 10.04.2027 https://m.edsoo.ru/dd7cc851
Crpoenue atomoB. CocTaB aTOMHBIX 05.04.2027 — .
54 anep. W30TomE! 10.04.2027 https://m.edsoo.ru/b34e5fb1
CtpoeHue JIeKTPOHHBIX 000JI0UeK 12.04.2027 —
55 aTOMOB yieMeHTOB [lepuoauueckoit o https://m.edsoo.ru/fb64d6ef
17.04.2027
cucremsl J[. 1. Mengeneesa
XapakTeprucTuKa XUMHIECKOTO
3JIEMEHTA 110 €ro MOJI0KEHHUIO B 12.04.2027 — )
56 [lepuoauueckoii cucreme . U. 17.04.2027 https://m.edso0.ru/3627afb4
Menneneena
3unauenue [lepuonnyeckoro 3akoHa JIst
pa3BuTUs Hayku U npaktuku. 1. U. 19.04.2027 — )
57 MenieneeB — y4€HbIN, IEJAror U 24.04.2027 https://m.eds00.ru/83762€95
IpaXTaHUH
PeseprubIit ypok. O6001IEeHNE U 202
58 cUcTEMATH3aIs 3HaHUH / 19.04.2027 — | bubmzorexa [JOK
. 24.04.2027 | https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepodHas paboTa
59 fg: nggzle{Zigigoglnﬁg;qgg;aeﬂhd;ﬂ%» / 26.04.2027 — | buGnuorexa LIOK
p o ' 01.05.2027 | https://m.edsoo.ru/00adb486
Bcepoccuiickas npoBepouHas paboTa
60 DJIEKTPOOTPUIIATETLHOCTh AaTOMOB 26.04.2027 — | https://m.eds00.ru/2667a766
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XUMHUYECKHUX DIIEMEHTOB 01.05.2027
03.05.2027 — )
61 HMonHas xuMu4eckas CBA3b 1 08.05.2027 https://m.edso0.ru/2628cf49
KoBanieHTHas mossipHas XuMHIecKas 03.05.2027 — )
62 AL 1 08.05.2027 https://m.edso0.ru/67fb6476
KoBanentnas HenosisipHasi XuMU4eckas 10.05.2027 — )
63 CBAAL 1 15.05.2027 https://m.edsoo.ru/f32e6211
10.05.2027 — )
64 CrerneHp OKUCIECHUS 1 15.05.2027 https://m.edsoo.ru/fe73h9dc
OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC 17.05.2027 — )
65 —— 1 99 05.2027 https://m.edso0.ru/665e2d2d
17.05.2027 — )
66 OKUCIUTEIN U BOCCTAHOBUTEIHU 1 99 052027 https://m.edsoo.ru/eb264264
24.05.2027 — )
67 HToroBast KOHTpOJIbHAsI paboTa 1 96.05.2027 https://m.edso0.ru/62539d2c
68 PesepBHbtii ypok. O606{HeHHe 1 1 24.05.2027 - https://m.edso0.ru/c8769b1b
cucTEMAaTHU3aI 3HAHUI 26.05.2027
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b

9 KJIACC

KoaunuecTBO 4acoB

. Hara JIeKTPOHHBbIE NN (pPOBbIE
Ne n/m Tema ypoka Bcero Konrpoaeneie | Ipaxraaec H3ydeHust o0pa3oBaTejibHbIE PeCypPChl
padoThI KHe padoThl
[Iepnonrueckuit 3aKoH.
[Tepuonnueckas cucrema 01.09.2026 — )
! XUMUYECKHX 3emMeHToB /1. H. 1 05.09.2026 https://m.eds0.u/ac197bf5

MennesneeBa
3aKOHOMEPHOCTH B U3MEHEHUH 01.09.2026 —

2 CBOMCTB XUMHUYECKUX DJIEMEHTOB 1 Oé Oé 2026 https://m.edso00.ru/44bdf4b2
MIEPBBIX TPEX MEPUOIOB T

3 Knaccudukanus 1 HoMeHKIaTypa 1 07.09.2026 — https://m.eds00.ru/d96e16h9
HEOpPraHUYECKUX BEIIECTB 12.09.2026

4 Buasl xumuueckoi CB?I?I/I Y THIIBI 1 07.09.2026 — https://m.eds0o.ru/e39821fc
KPUCTAIIMYECKUX PEIIETOK 12.09.2026
Konrtponsnas padora Nel o teme 14.09.2026 —

5 «[ToBTOpeHue U yriuyoieHre 3HAaHUI 1 1 1é Oé 2026 https://m.edsoo.ru/2a531ece
OCHOBHBIX pa3JIeioB Kypca 8 Kiaccay o

6 KnaccnngKauHﬂ XUMHYECKHUX 1 14.09.2026 — https://m.eds00.ru/61f97329
peaKkIuii Mo pa3IuYHBIM NPU3HAKAM 19.09.2026
[ToHsATHE O CKOPOCTH XUMUYECKOMN 1.09.2026 —

7 peakiuu. [IoHATHE O TOMOTEHHBIX U 1 26 Oé 2026 https://m.edsoo.ru/e73c3ef4
TE€TEPOre€HHBIX PEAKIMIX T
[ToHsITHE O XUMHYECKOM
paBHOBecuH. DaKTOPHI, BIUSIONIUE 21.09.2026 —

8 Ha CKOPOCTh XMMHYECKON PEakiiuu 1 1 2 6 Oé 2026 https://m.edsoo.ru/afbc35b2
MOJIOXKEHUE XMMHUYECKOTO o
pPaBHOBECHSI
OKHUCIUTEIHLHO-BOCCTAHOBUATEIILHEIE 28.09.2026 — )

9 peakmm 1 03.10.2026 https://m.edsoo.ru/16ddaal?

10 Teopust SIEKTPOITUTHIECKOM 1 28.09.2026 — | https://m.eds00.ru/965c6a66
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nuccornranuu. CUIIbHBIE U Cl1a0ble 03.10.2026
SJIEKTPOJIUTHI
. 05.10.2026 — .
11 HoHHbIe ypaBHEHHUS peaKIuit 10.10.2026 https://m.edsoo.ru/43f4b85¢c
XUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBAHUH B CBETE MPEACTABICHUI 05.10.2026 — )
12 00 JIEKTPOJIUTUYECKON 10.10.2026 https://m.eds00.ru/dadee23c
JTMCCOLIMAITUU
XUMUYECKUE CBOWMCTBA COJICH B CBETE 19.10.2026 —
13 npe/ICTaBICHUN 00 2:;, 1(') 2026 https://m.edso0.ru/339ae525
3JIEKTPOJIUTUYECKON AUCCOIUALINMI T
. 19.10.2026 — .
14 [ToHsATHE O TUAPOIH3E COEi 93.10.2026 https://m.edsoo.ru/be3c2519
O00011IEHNE U CUCTEMATHU3AIHS 02.11.2026 — )
15 - 07.11.2026 https://m.edso0.ru/78322bfb
[TpakTuyeckas padora Ne 1. 02.11.2026 —
16 «PerreHne 3KCrepuMEHTAILHBIX 07112026 https://m.edsoo0.ru/c172d37d
3a]1au»
Konrtponsnas padora Ne2 o teme 09.11.2026 —
17 «QNEKTPOIUTHYECKAS UCCOIUALINS. 14 li 2026 https://m.edso0.ru/2b5a2162
XUMHUECKUE PEaKIH B PACTBOPAX» T
OO011ast XapakTepUCTHKA raJIOr€HOB. 09.11.2026 —
18 XUMHUYECKHE CBOMCTBA HA IPUMEpe 14.11.2026 https://m.edsoo.ru/c3eaeb47
xJiopa
Xnoposogopoa. CosisiHast KUCIO0TA, 16.11.2026 —
19 XMMHYECKHE CBOMCTBA, MOJTyUYCHHUE, e https://m.edsoo.ru/daf6b6e7
21.11.2026
IpUMEHEHHE
[IpakTuueckas padora Ne 2 o reme 16.11.2026 —
20 «[Tony4eHue COSIHON KUCIIOTHI, 5 1 1i 2026 https://m.edsoo.ru/9a2bd4de
M3y4ECHUE €€ CBOMCTBY A
21 Boruncnenus no ypaBHEHHAM 23.11.2026 — https://m.eds00.ru/fa37c4c
XUMUYECKHUX PEaKIUi, €CIIM OJIUH U3 28.11.2026
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pEareHToB J1aH B U30BITKE

OO011as XapakTepUCTHKA 2JIEMEHTOB 23.11.2026 — )
22 VIA-rpymmsI 98112026 | htps://m.edsoo.ru/e79ebfa3
AN0TpOnHBIE MOIU(BHUKALIUYT CEPHI.
Haxoxnenue cepsl u €€ coelMHEHUN 30.11.2026 — )
23 B IIpUPOJIe. XUMHUYECKHE CBOWCTBA 05.12.2026 https://m.eds00.ru/5e3339bd
cepsl
CepoBoaopoj1, CTpOCHHUE, 30.11.2026 — .
24 (bu3HYEeCKre U XUMHUYECKUE CBOMCTBA 05.12.2026 https://m.eds00.u/384dcc68
Oxkcuabl cepsl. CepHast KMCIIOTA, 07.12.2026 —
25 (bu3rYeCcKre 1 XUMUYECKHE S https://m.edso0.ru/ae5652f6
N 12.12.2026
CBOMCTBA, TPUMEHEHUE
XUMHUYECKUE PeaKLny, JIeKaIINe B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
MOJIYYEHUS] CEPHOU KUCIIOTHI. 07.12.2026 — .
26 XHMHYECKOE 3arpsi3HeHue 12.12.2026 https://m.edsoo.ru/acc7d4b
OKpY’Karollel cpebl COeAMHEHUSMU
cepsl
97 Brraucienre MaccoBoOl JOIH BHIXOIA 14.12.2026 — https://m.edsoo.ru/7dac2b4é
IPOAYKTA PEaKLUU 19.12.2026
OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T, 14.12.2026 — )
28 PACTPOCTpaHEHIE B IPHPOJE, 10.12 2026 https://m.edsoo.ru/6bfdf145
bu3nUecKre ¥ XMMHYECKHE CBOWCTBA
AMMHUak, ero ¢puznueckue u 21.12.2026 —
29 XMMHUYECKHE CBOMCTBA, MOJIyYeHHE U - https://m.edsoo.ru/e69bfb89
26.12.2026
pUMEHEHHE
[TpakTrueckast padota Ne 3 o teme 21 12.2026 —
30 «[Tomyuenne ammuaka, U3y4eHUe €ro - https://m.edsoo.ru/f4c23a53
N 26.12.2026
CBOHCTB»
31 A3oTHas Kknenota, e (dbuznyeckue u 11.01.2027 — https://m.edsoo.ru/f2d85456
XMMHYECKHE CBOMCTBA 16.01.2027
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Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 yn00penuit. XumMuueckoe 111 éoéi2§§277_ https://m.edsoo.ru/7fbdef49
3arpsA3HEHHUE OKPYKAIOLIEH CPeJIbl o
COCAMHEHUSIMH a30Ta
®dochop. Okcun dpocdopa (V) u 18.01.2027 —
33 dochopHas kucinora, GU3HIECKUE U 2:'3 Oi 2027 https://m.edsoo.ru/c8af5f46
XUMHUYECKHE CBONCTBA, ITOJYICHHE o
Hcnons3oBanue pochatos B
34 KayeCTBE MUHEPAIbHBIX y100pEHUI. 18.01.2027 — https://m.eds00.ru/79c51b82
3arpsi3HeHue NPUPOJHON CpeIbl 23.01.2027 — '
dbocharamu
VYraepon, pacipocTpaHEeHUE B 95 01.2027 —
35 npupoe, bu3ryUeCcKre U XMMUYECKHE 30.01.2027 https://m.edsoo.ru/eal6ee43
CBOWCTBA
Oxcuapl yriaepoa, ux Gpusndeckue u
XHMUYECKHE CBOMCTBA. 25.01.2027 — ]
36 DKosoruyeckue mpoodaemsl, 30.01.2027 https://m.eds00.ru/a6915¢71
CBsI3aHHBIE C OKcHJI0M yriepoaa (1V)
, 01.02.2027 — .
37 VYronbHas KUCIOTA U €€ COn 06.02.2027 https://m.edso0.ru/36a13d99
[Tpaktuyeckas padora Ne 4 o Teme
"I[Tomyuenune yriaekucioro rasa. 01.02.2027 — .
38 KauectBenHas peaxius Ha KapOoHaT- 06.02.2027 https://m.edso0.ru/4deda8dc
1OH"
[TepBoHaYaTEHBIC TIOHATHUS 00 08.02.2027 —
39 OpPTaHMYECKUX BEIIECTBAX KaK O 1:'3 Oé 2027 https://m.edso0.ru/822fb263
COEMHEHUSIX yIIepoia T
. 08.02.2027 — .
40 KpemHuii u ero coeinHEeHUs 13.02.2027 https://m.edsoo.ru/1e94ee3a
a1 [IpakTuueckas padora Ne 5. Pemenue 15.02.2027 — https://m.edsoo.ru/d72fa3e8
SKCTIIEPUMEHTAIBHBIX 3314 110 TEME 20.02.2027



https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/a6915c71
https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/822fb263
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/d72fa3e8

«BaxHeln1me HeMeTalIbl U UX
COETMHEHU S

Kontponbnas padora Ne3 o teme

15.02.2027 —

42 «Bakueinme HeMeTalIbl U UX 20.02.2027 https://m.edsoo.ru/f5bae73d
COCTMHECHUS
OO01mas XapaKTepUCTHKA XUMHUYSCKUX
3JIEMEHTOB — METAJLJIOB.
43 MerTtannndeckas CBSI3b U 22.02.2027 - https://m.eds00.ru/83192917
MeTaJUIMYecKasi KpUCTaNInuecKast 27.02.2027
pemérka. Pu3nMveckre CBOMCTBa
METaJIJIOB
XHUMHUYECKHE CBOIICTBA METAJLIOB. 29 02.2027 —
44 DIEKTPOXUMHUUCCKHH PsijT - https://m.edsoo.ru/5a41d1d4
. 27.02.2027
HANPSDKEHUH METAJUIOB
O61ue crnocoObl MOTyYeHUs
MeTasutoB. CrutaBel. Beraucnenus mo 01.03.2027 —
45 YpaBHEHHSIM XMMHUYCCKHX PEaKIni, Oé Oé 2027 https://m.edsoo.ru/435b87d4
€CJIM OIUH U3 PEareHTOB COIEPKUT R
IPUMECH
01.03.2027 — )
46 [ToHsiTHE 0 KOPPO3UU METAJLIIOB 06.03.2027 https://m.edsoo.ru/2c28f427
08.03.2027 — .
47 IlemouHbIe METAIIIBI 13.03.2027 https://m.edsoo.ru/c86edb4a
OKcuabl ¥ THAPOKCUIIBI HATPUS U 08.03.2027 — .
48 - 13.03.2027 https://m.edsoo.ru/4fdeelae
IllenouHo3eMeNbHEIC METAJIIBI — 15.03.2027 — )
49 KATBITH 1 MATHI 20.03.2027 https://m.edso0.ru/2bb5cf7b
. 15.03.2027 — )
50 Baxnelmme cOeIMHEHNS KATbLINS 20.03.2027 https://m.edso0.ru/85c2cal6
O0o001IcHNE U CHCTEMATHU3aIINS 22.03.2027 — )
51 N 96.03.2027 https://m.edsoo.ru/593a4ab7
52 JKécTkocTh BOIBI M cIOCOOBI €€ 22.03.2027 — | https://m.edso00.ru/869f76h9
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YCTpaHEHHUsI 26.03.2027
[IpakTuueckas padora Ne 6 o reme 05.04.2027 —
53 >KCCTKOCTI>”BOI[BI W METOJBI €8 10.04.2027 https://m.edso0.ru/669f6cdd
yCTpaHCHHUS
. 05.04.2027 — )
54 AJIFOMAHUI 10.04.2027 https://m.edso00.ru/37e792ee
AmMdoTepHbIE CBOMCTBA OKCHIA U 12.04.2027 — )
55 - 17 04.2027 https://m.edsoo.ru/82b7fa7d
12.04.2027 — )
56 XKeneso 17.04.2027 https://m.edso0.ru/b3996d2a
OKcubl, THAPOKCUIBI U COJIU KeJe3a 19.04.2027 — )
57 (1) 11 sxenesa (111) 94 04.2027 https://m.edsoo.ru/c3f79221
O00011IeHIE U CHCTEMATHU3AIINS 19.04.2027 — )
58 N 94.04.2027 https://m.edsoo.ru/dbd9af72
[Tpaktuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 26.04.2027 — httos://m.edsoo.ru/462adf7f
«BaxkHel1Me MeTaIIBI U UX 01.05.2027 pS-/m. :
COEITHEHUS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3
peareHTOB J1aH B U30BITKE WJIH 26.04.2027 — .
60 COJIEP’KUT IIpUMeECHU. Brruncienus 01.05.2027 https://m.edso0.ru/a7a5913a
MacCOBOM JIOJIM BBIXOJIa MIPOTYKTa
peaxiuu
O06o0011eHNEe U cCUCTeMaTH3aIs 03.05.2027 — .
61 N 08.05.2027 https://m.edsoo.ru/eed7f912
KonTponbnas padota Ne4 o teme 03.05.2027 —
62 «Baxkneinme MeTaIbl 1 UX 08.05.2027 https://m.edso0.ru/5b499218
COEIMHEHNS»
BemiectBa u MaTepuansl B 10.05.2027 — .
63 IIOBCEIHEBHON KU3HU YEIIOBEKA 15.05.2027 hitps://m.edsoo.ru/483adc3a
64 XUMHYECKOE 3arpsi3HCHUE 10.05.2027 — | https://m.edsoo.ru/f3f919fd



https://m.edsoo.ru/669f6cdd
https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/c3f79221
https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/462adf7f
https://m.edsoo.ru/a7a5913a
https://m.edsoo.ru/eed7f912
https://m.edsoo.ru/5b499218
https://m.edsoo.ru/483adc3a
https://m.edsoo.ru/f3f919fd

OKPYKarolle cpelibl

15.05.2027

Ponp xumuu B pemieHun 17.05.2027 — .

65 5KOTOTHIECKIX TPOBIIEM 1 99 052027 https://m.edsoo.ru/a98127b9

17.05.2027 — .

66 WTorosast KOHTPOJIbHAS paboTa 1 99 05.2027 https://m.edsoo.ru/1c364847

67 PesepBHbIil ypoK. O606£J.[€HHC u 1 24.05.2027 — hitps://m.eds00.ru/56f46bf5
CHUCTeMAaTH3alMsl 3HAaHHUH 26.05.2027

68 Pe3epBHBIii ypok. O606£J.IGHI/I€ u 1 24.05.2027 — https://m.eds00.ru/h221b45¢
cHUCTEeMaTH3aIus 3HAaHUI 26.05.2027
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOI'PAMMBI

8 KJIACC
Kon .
A p— IIpoBepsiemble Npe1MeTHbIE Pe3yJILTATbI 0CBOEHHS! OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'0O 00111ero 00pa3oBaHus
pe3yJabTara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUUECKUE TOHATHS»
PAacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKUX IOHATHUH: aToM, MOJIEKYJIa,
XMMUYECKHH DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAs W HEOJHOPOAHAs), BAIEHTHOCTb, OTHOCUTEIbHAS aTOMHAas U
MOJICKYJISIpHAsi Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
11 MaccoBasi OISl XMMHMUYECKOIO 3J€MEHTa B COEJAMHEHHUH, MOJISIPHBIH 00BEM,
XMMUYECKas peakius, KiacCu(UKalWs peakiHii: peakuud COCTUHEHUS,
pEeaKkIMU DPA3JIOKEHHs, PEeaKLMU 3aMeIlleHHs, peakuuu OOMEHa, 3K30- U
DHJIOTEPMHUYECKHUE PEaKIIH, TeIUIOBON 3 (EKT peakiuuu, pacTBOp, MaccoBas
7107151 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUsl) B pacTBOpe
12 WITIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~ XMMHYECKHX HOHiITI/IfI U
IPUMEHSTH 9TH MTOHATHUS MIPU ONMHCAHUY BEIIECTB U MX NPEBPALICHUN
13 HCIIONb30BATH XHMUMECKYIO CHMBOIMKY /IS COCTABIICHNS dbopmyn BelecTB
Y YPaBHEHUI XUMHUYECKUX PEeaKIni
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJIIPHOTO YU€HHUs, 3aKOHa ABOraJipo
1.5 OIpeNIeNATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX
16 KJaccu(uuupoBaTh XMMHYECKHE peakiuu (M0 YuCIly U COCTaBy
YYaCTBYIOUIMX B PEaKIIUH BEUIECTB, 110 TEIIOBOMY 3 dekTy)
1.7 BBIYUCIISITH OTHOCUTEIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChI BEIIECTB
18 BBIUUCIIAITH MAacCOBYIO JIONIO XHUMHYECKOTO DJJIeMeHTa 1o (dopmyre
COEJIMHEHUS,
1.9 BBIYUCIISITH MACCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE
110 NPUMEHATh €CTECTBEHHOHAyYHBIE METOABl TIO3HAHUS — HaOIOJCHHE,
U3MEpEeHUe, MOJICIMPOBAHUE, IKCIIEPUMEHT (peaJIbHbI U MBICIICHHBIH )
2 ITo Teme: «BakHeiue npeacTaBUTEIN HEOPIraHUUYECKUX BEILIECTBY
21 pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHUX TMOHSATHH: OKCHJ, KHUCIOTa,
OCHOBaHHE, COJIb
29 OTpeNeNiaTh TPUHAUIEKHOCTh BEHIECTB K  ONPEICNEHHOMY  KJIaccy
COeMHEHUH 1o Gpopmynam
2.3 KJIAaCCU(UIIMPOBATh HEOPTaHUYECKUE BEILIECTBA
XapakTepu30BaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIECTB
2.4 Pa3IMYHBIX KJIACCOB, MOJTBEpPXk/as OMHMCAHUE MPUMEpPAMH MOJEKYISIPHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKHUX PEAKIIUN
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHMOCTH OT MX Ka4eCTBEHHOTO
2.5 COCTaBa, BO3MOXHOCTH NPOTEKAHHUS XUMHUECKUX TPEBpalIeHUN B
Pa3INYHBIX YCIOBHUSIX
26 CJIEZIOBATh MPaBUJIaM TTOJIb30BaHUS XUMHUYECKON TTOCYI0N U Ja00paTOpPHBIM

060py,[IOBaHI/ICM, a4 TaKiXKe TIIpaBUJIaM 06paH_[eHI/I}I C BCIICCTBAMH B




COOTBETCTBMM € MHCTPYKIHUSMH TIO  BBIIOJHEHHIO  J1a0OPATOPHBIX
XUMHUYECKHX OIBITOB MO MOJIYYEHUIO U COOMPAHHUIO Ira3000pa3HbIX BEIIECTB
(Bomoposa M KHCIOpPOJAA), IPUTOTOBIEHUIO PACTBOPOB C ONPEAEIEHHON
MaccoBOW JI0Jiell pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M MPOBOJIUTH
XMMHUYECKHUE HKCIIEPUMEHTHI 110 PACIO3HABAHMIO PACTBOPOB ILEJIOUYEH U
KHCJIOT C IOMOIIBI0 UHAUKATOPOB (JIakMycC, (peHondTalenH, METUIOpaHK U

Apyrue)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOU peaKkIuu

ITo Teme: «llepuoguyecknii 3akoH U lleproauyeckas cucreMa XUMHYECKUX
sanementoB JI. M. MenneneeBa. CTpoeHue aTroMoB. XUMHUYECKas CBA3b.
OKUCIHUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHI

3.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSATHUH: AApO aTroma,
BHCKTpOHHHﬁ clIou aToOMa, aTOMHasd Op6I/ITaJ'IB, paanyC aTomMa, XUMHYECKasd
CBA3b, IoJrsApHas u HCTIOJIAPpHAA KOBAJICHTHAaA CBA3b,
SJICKTPOOTPUIATCIIBHOCTh, MOHHAsA CBA3b, HWOH, KAaTUOH, aHWOH, CTCIICHb
OKHCJICHHUA

3.2

KJIaCCI/I(bI/IIII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

3.3

ONKCBHIBATh M XapaKTepu3oBaTh TabmuuHyr (opmy [lepuonnveckoit
CUCTEMBI XUMHYCCKHX JIEMEHTOB: PA3JINYaTh MOHATHUS «TJIaBHAS MOATPYIIIa
(Arpynmna)» u «mobouynas noarpynna (brpymmna)», «maibie» u «OONbIIHE
TIEPHOIBI

3.4

packpbiBaTh  cMmbicn  Ilepumonmueckoro 3akoHa .M. MenneneeBa:
JEMOHCTPUPOBATh IMOHUMAaHHE MEPUOAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOXKCHUSA B Hepnonnqecxoﬁ CHUCTEMC

3.5

COOTHOCUTH 0003HAU€HUs, KOTOpble nMeroTcsa B Tabnuue «llepuonnyeckas
cucreMa xumuueckux osnemeHtoB JI.MI. MengeneeBay C YHCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHUSI aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB U
3aps  spa, oOOIlee 4YHCIO DJEKTPOHOB M pacHpeieieHHe HX 110
AIIEKTPOHHBIM CJIOSIM)

3.6

OnpeaACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 61/1Hapme COCINHCHUAX

3.7

ONpEeNeNsATh BHUJI XUMHYECKOW CBSI3M (KOBAJIGHTHAasT M HWOHHasA) B
HEOPraHUYECKUX COEIMHEHUSX

9 KUIACC

Kon
NpoBepPsIeMoro
pe3yJbTara

1

11

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

ITo Teme: «BemiecTBO U XUMHUYECKas pCaKknus»

pacKpbIBaTb  CMBICI  OCHOBHBIX XMMHMYECKUX IIOHATHH:  pacTBOD,
ANEKTPOJIUTBI,  HEINEKTPOJUTBI,  DAIEKTPOJUTHYECKAs  JHCCOLHALNS,
peaknMu HMOHHOro oOMeHa, KaTajau3aTop, XWUMHYECKOEe paBHOBECHE,
oOpaTtumble U HEOOpaTUMble peaklUU, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE
peakuuy, OKUCIUTEIb, BOCCTAHOBUTENb, OKHMCIEHHE U BOCCTAHOBIICHHUE,
ajoTponusi, aMm(pOTEepHOCTh, XMUMHUYECKasi CBs3b (KOBaJEHTHAas, MOHHa,
METAJIIIMYECKasl), KpPUCTAJUIMUECKas  PEIETKA,  CIUIABbl, CKOPOCTh
XUMHYECKON PEaKLUn

1.2

HIUIIOCTPUPOBATGL B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MOHATHH WU




IMPUMCHSATH 3TU MOHATHS ITPU ONMMCAHUHN BCUICCTB U UX HpeBpaHleHHf/'I

13

COCTaBJIATH ypaBHeHI/HI BHCKTPOHHTHHCCKOﬁ JOUucconualmin KHCIIOT,
IIeJIOYeH M COJICH, TOJIHBIC U COKPAIIEHHBIC YPABHCHHS peakluii HOHHOTO
oOMmeHa

14
1.5

PaCKpbIBATh CYHIHOCTDb OKHCIINTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKHI/Iﬁ
IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

MPOBOAMTDH PACUETHI MO0 YPABHEHUIO XUMUYECKOM peaKkIuu

I[Io Temam: «Hemerannbel u HX COCAUHECHUA» U «MeTtamiel M HX
COCOAUHCHUA

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CHEIU(PUUECKHE XHUMHUUYECKHE
CBOMCTBAa TPOCTBIX U CIOXKHBIX BEIIECTB, TMOATBEPXKAAas OIHMCAHUC
IpUMepaMu MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINI

2.2

2.3

2.4

2.5

COCTAaBJIATb ypaBHCHUSA pCaKI_IPIfI, MNOATBCPKAAIOIMINX  CYHICCTBOBAHUC
IeHETHYECKOM CBSI3U MCIKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

IIPOrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCHUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH IIPOTCKAHUA XHMUUYCCKHX npeBpameHm"I B PAa3JIMYHBIX
YCJI0BUAX

CJIEZIOBATh MPaBUJIaM T0JIb30BAHUS XUMUYECKOH MOCYI0H 1 1a00paTOPHBIM
o0opysoBaHHEM, a TaKXKe TNpaBWJIaM OOpalieHUs C BEIIeCTBAMH B
COOTBETCTBUM C HMHCTPYKIMSIMH TIO BBIIOJHEHHIO JIA0OPATOPHBIX
XUMHUYECKHUX OTIBITOB TI0 MOJIYYEHUIO U COOMPAHUIO T'a3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTIeKUCIIoro rasa)

MPOBOJIUTH PEAKIIUH, TIOATBEPIKIAIOIINE KAUSCTBEHHBINM COCTAB Pa3IHYHBIX
BCIICCTB: PACIO3HABaTh OMBITHBIM IYTEM XJIOPHA-, OpPOMHI, WOIHI,
kapOoHat, ¢Qocdar, cunaukar, cynapdar, TUAPOKCUIUOHBI, KATHUOHBI
aMMOHHMSI, WOHBI HW3YYCHHBIX METAJUIOB, IPHUCYTCTBYIOIIMNE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

ITo Teme: «XuMus 1 OKpY’Karomas cpear

3.1

3.2

pacKpbIBaTh CMBICII OCHOBHBIX xuMuyeckux noHstui: IIJIK Bemectsa;
KOpPpPO3Hs METAJIIOB

MPUMEHSITh OCHOBHBIE OIEpaIlM MBICTUTEIFHOU AeATeIbHOCTH — aHaN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMATHU3alINIO, BHISBICHUE TPUYHMHHO-
CIIEICTBEHHBIX CBSI3€M — I W3YYEHUS CBOMCTB BEIIECTB U XUMHUYECKHX
peakiMii; eCTECTBEHHOHAyYHbIE METOABl TO3HAHUS — HaOII0JeHUE,
U3MepeHne, MOICTUPOBAHNE, SKCTIEPUMEHT (pealIbHbII U MBICIICHHBIN )




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

8 KVIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

1.2

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€IOBEKa. XMMHS B CUCTEME HayK. Tenma u
BeniecTBa. OU3nUecKue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHHUE BEIIECTB

[Tonste o meromax mo3HaHus B XuUMHUM. Yucteie BemecTBa U cMecu. CrocoObl
paszaeneHus cMecen

1.3

14

ATOMBI U MOJIEKYJIbl. XUMHUECKHUE IEMEHThl. CHUMBOJIBI XMMHYECKHUX 3JIEMEHTOB.
IIpocTeie U Ci10KHBIE BEleCTBA. ATOMHO-MOJIEKYJIIPHOE y4EHUE

Xumuueckass (opmyna. BajleHTHOCTP aTOMOB XUMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMHUYECKOTO JIEMEHTA B COCIMHEHUHT

1.5

KommuectBo BemectBa. Monbs. MonsipHas macca. B3aumMoCBsA3b KOJIMYECTBA, MaCChl U
yyclia CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rel mo ¢dopMmynaMm XUMHYECKUX
COEMHEHHI

1.6

Ou3nuecKue ¥ XUMHUECKUE SIBICHUS. XUMUYECKasi peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHHMsI MacCchl BEUIECTB. XUMHYECKHe YypaBHeHHs. Kiaccuduxanus
XUMHUYECKHUX pPEeaKUMi (COeTUHEHMS], pa3JI0KEHUs, 3aMellleHus, OOMeHa)

1.7

2.1

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM TMOCYJIOM, C IpaBHJIaMHU
paboThl B 1abopaTopuu U mpuéMamMu oOpalieHus ¢ 1abopaTOpHbIM 000pPYIOBaHUEM,
M3ydeHHe W OmHMcaHue (U3NYECKUX CBOWCTB OOPA3IOB HEOPTaHUYECKUX BEIIECTB,
HaOmoaeHue ¢u3ndeckux (MJIaBJeHUE BOCKA, TasHUE JIbJa, PACTHUpaHHE caxapa B
CTYIIKE, KHUIEHHME M KOHJEHCAlus BOJbl) M XUMHYECKMX (TOpPEHHE CBEuH,
IPOKAJIMBAHUE MEIHOW IMPOBOJIOKH, B3aUMOJEWCTBUE Mejla C KUCJIOTOMN) SIBJICHUH,
HaONo/leHne M ONMCAHWE NPU3HAKOB TMPOTEKAHMSI XUMHUYECKHX peakuui
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOM KHCIOTBI € XJOpHIOM Oapus,
pasnoxenue ruapokcuga Menu(ll) mpum HarpeBaHMM, B3aUMOJEHCTBHE JKejle3a C
pactBopom coiu memu(ll), n3ydenue cnocoOGoB pasjeneHusi cMeceil (C MOMOIIBIO
MarHura, (uiIbTpoBaHUE,  BbIApUBAaHUE, AUCTWULSLMS,  XpoMaTorpadus),
IIPOBE/ICHUE OYUCTKH TOBAapEHHOW CONM, HAOMIOJACHHWE U OMNMCAaHUE pEe3yJIbTaTOB
MIPOBEJCHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MacChl, CO3JaHHE
MoJiesIel MOJIEKYI (IapOCTEP KHEBBIX )

Baxwneiimue MMPEACTAaBUTCIIN HCOPIraHNYICCKUX BCIICCTB

Boznyx — cmech razoB. CoctaB Bo3nyxa. Kucnoposa — 37eMeHT ¥ IPOCTOE BEIIECTBO.
Haxoxxnenue kuciaopoza B npupoje, Gpuznyeckre 1 XUMHUUYECKUE CBOMCTBA (peaKkinu
ropenusi). Oxcuael. [lpumenenne kucnopoga. CrnocoObl MOTy4YeHHs] KHCIOpOAa B
nabopaTopuu U mpoMmsblIieHHOCTH. KpyroBopot kuciaopoga B mpupoje. O30H —
AIUTOTPOTTHAS MOTU(PHUKAIHS KHCIOPOaa

2.2

TennoBoit ekt XUMUYECKOM peakInH, TePMOXUMUYECKUE YPAaBHEHMS, 3K30- U
SHAOTEPMHUUYECKUE DPEAKIUHU. TOIUIMBO: Yrojib M METaH. 3arpsA3HEHUE BO3AyXa,
yCUJICHHE TTApHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CII0SI

2.3

Bomopon — osnemeHT W mpocroe BemiectBo. HaxoaeHune BoIOpoia B IIPUPOJIE,
¢du3nYeckue U XMMHUYECKUE CBOWCTBA, PHMEHEHHUE, CIIOCOOBI ToydyeHus. Kucinorer n
CcoJr

2.4

Mousipablii 00BEM Ta30B. Pacuérhl 1o XUMUYECKUM ypaBHEHUSIM




2.5

®dusnueckue cBorcTBa BoAbl. Boga kak pacrBopurens. PactBopbl. HacelenHsie u
HEHACBILICHHBIE pPAacTBOpBL. PacTBOpUMOCTH BemiecTB B Boae. MaccoBas [0is
BELIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbl. OcHOBaHMs. Ponb pacTBOpoB B
IpUpOAE M B JKU3HM YejaoBeka. KpyroBopoTr BoAbsl B NpUpole. 3arpsA3HEHHE
IPUPOAHBIX BoA. OXpaHa M 0YMCTKA IPUPOIAHBIX BOJ

2.6

2.7

2.8

2.9

Knaccudukanus Heoprannmueckux coenunennid. Oxcunabl. Knaccudukanus oKCHIOB:
cosieoOpasymorire (OCHOBHBIE, KHUCIOTHBIC, aM(OTEpHBIE) M HECOJIE00pa3yoIIne.
Homenkmarypa okcugoB. @Dusznueckue W XHMHYECKHE CBOWCTBA  OKCHJIOB.
[Tonyyenue okcua0B

OcnoBanus. Kiaccudukanuss ocHOBaHMI: MIENOYM M HEPACTBOPUMBIC OCHOBAHUS.
Homenkimarypa ocHoBaHuil. ®Du3znueckue M XUMHYECKHE CBOMCTBA OCHOBAHMM.
[Tonydyenue ocHOBaHM

Kucnorel. Kiaccudukanuss kucinor. Homenknarypa kuciaor. Dusnueckue H
XUMHUYECKHE CBOMCTBAa KuCIOT. Psang aktuBHoctu MetamnoB H.H. bekerosa.
[TonydyeHnue Kuciaot

Comu. Howmenknartypa conedl. @Pu3nueckMe M XUMUYECKHE CBOWCTBA COJICH.
[Tonyyenue coseit

2.10

211

I'eneTnyeckas cBs3b MCKAY KiIaCCaAMU HEOPTaHUYCCKUX COCJIMHEHU I

XUMUYECKUHN JKCIEPUMEHT: Ka4ECTBEHHOE OINPEICIICHUE COAEP KaHUs KUCIOpOoJa B
BO3/lyXe, MOJydeHue, coOupaHue, paclio3HaBaHUEe U U3y4EeHHE CBOICTB KHCIOpPOJa,
HaOJI0IeHNEe B3aMMO/ICHCTBHSI BEIIECTB C KUCIOPOJOM M YCIOBUS BOZHUKHOBEHUS U
IIPEKpalleHus TopeHus (I1o’kapa), 0O3HaKOMJIEHUE ¢ 00pa3laMy OKCUJOB U ONUCaHUE
UX CBOWCTB, OJy4YeHUE, COOMpaHue, pacllO3HaBaHUE U W3yuyeHHE CBOWCTB BOAOPOAA
(ropenue), B3aumopeiictBue Boaopoga ¢ okcupom  menu(ll)  (BozmoxHO
UCIOJIb30BaHUE BUAEOMATEPUAIIOB), Ha0II0JeHHEe 00pa310B BELIECTB KOJIMYECTBOM |
MOJIb, HCCIEIOBaHME OCOOCHHOCTEH pacTBOPEHUS BELIECTB C  Pa3IU4HOU
pPacTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPEACIEHHOM MacCOBOW AOJEH
pacTBOPEHHOIO BEILECTBA, B3aWMOJEWCTBHE BOABI € MeTaIaMH (HAaTpUEM H
KaJbleM) (BO3MOXHO HCIOJIb30BAHNE BUEOMATEPHAIIOB), ONPEeTIeHHE paCTBOPOB
KHCIOT W IIeJoYell ¢ IOMOIIBI HWHAMKAaTOpPOB, MCCIEJOBaHUE 00pas3loB
HEOPraHMYECKUX BEIECTB PA3IUYHBIX KJIAcCOB, HAONIOJEHUE M3MEHEHUS OKPACKU
MHIMKAaTOPOB B PAacTBOPAaX KHUCIOT U ILEJIOYeH, U3ydeHHne B3auMOJIEHCTBUS OKCHJIA
meau(ll) ¢ pacTBOpoM CcepHOM KHCIOTBI, KHUCIOT € METaljaMM, peakIui
HEHTpaau3aluy, I[OJIyYeHHE HEepacTBOPUMBIX OCHOBAHHI, BBITECHEHHE OJHOIO
MeTajljla JpYTMM M3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 110 TEME
«BaxHennme KiIaccpl HEOPraHMYECKUX COSUHEHUN»

[Iepnonnueckuit 3akoH u [lepnoanueckas cuctemMa XMMUYECKUX di1eMeHToB [[.1.
Menpeneesa. CtpoeHue aToMoB. XUMUYecKasi CBsA3b. OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU

3.1

3.2

3.3

[lepBble MOMBITKH KiIacCU(PUKAIMM XUMHYECKHX 3jeMeHTOoB. [loHsTHE O rpymnmax
CXOJIHBIX 3JIEMEHTOB (ILEJTOYHbIE U ILEJIOYHO3EMENbHbIE METalIbl, TaJOreHBl,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpble 00pa3yloT amQoTepHble OKCHABI H
TUAPOKCH]IBI

[lepnonnueckuit 3akoH. Ilepuogmyeckas cucrema xumudeckux snemeHToB JI.H.
MenneneeBa. KopoTkonepuonHas u AnuHHOMNepHoaHas (opmbl Ilepuoauueckoit
cucteMbl xumuueckux dyeMeHtoB J[M. MenneneeBa. Ilepuonsl u  rpynmsl.
Pu3nYeCcKUil CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOJA U IPYIIIBLI DJIEMEHTA

CTpOeHI/IC atromoB. CocTaB aTOMHEIX AACP. H3oTomsl. 3HeKTp0HBI. CTpOCHI/IC
OJICKTPOHHBIX 000J10UEK aTOMOB MEPBBIX 20 XHUMHUYCCKUX 9JICMCHTOB




Ilepuonnueckoir cucremsl J.M. Menneneea. XapakTepUCTHKAa XUMUYECKOIO
3JIEMEHTa Mo ero nonoxkeHuto B [lepuognueckoii cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH  M3MEHEHMs  paJuyca arOMOB  XHMMHYECKUX  DJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUTMYECKUX CBOMCTB MO TpyIIlaM M NepuojiaM. 3HauYCHHE
[lepuonnueckoro 3akoHa u Ilepuonnueckoi CUCTEMBbI XUMUYECKUX 3JIEMEHTOB JIA
pa3BUTHS HayKu U npakTuku. .M. MenaeneeB — yu€HbIl U rpaXJaHUH

3.5

3.6

Xumunueckass  cBsi3b.  KoBasieHTHass  (mosisipHass M HEMOJISIpHAst)  CBS3b.
DIEeKTPOOTPULIATEIbHOCTh XUMUYECKUX 3J1€EMEHTOB. MloHHas CBsA3b

Crenenp oxuciieHns. OKHCIHMTEILHOBOCCTAHOBUTECIIHLHBIE p€aKknu. HpOHCCCBI
OKHCJICHUS U BOCCTaHOBJICHHUSA. OKHUCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMHYECKUH IKCIIEPUMEHT: U3yYCHHE OOpa3lloB BEIIECTB METAIJIOB M HEMETAJLIOB,
B3aMMO/ICIICTBIE THAPOKCHIA IIUHKA C PACTBOPAMH KHCIIOT U IIEN0YEH, MIPOBEACHHE
OTBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUi
(ropenue, peakliuy pa3iokKeHHs], COeIUHEHNUS )

9 KVIACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
BemiectBo 1 xumuueckas peakiusi. [loBTopenue

[leproanyeckuit 3akoH. Ilepuonmuueckas cucTeMa XUMHYECKHX diemeHToB J[.U.
MengeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB
XMMHYECKUX 3JIEMEHTOB TEPBBIX TPEX MEPUOJIOB, Kalusl, KalbLUsI U UX COCTHHEHHN
B COOTBETCTBHU C IIOJIOKCHHUEM 3JICMCHTOB B HepHOHHHCCKOﬁ CUCTCMC U CTPOCHUCM
UX aTOMOB

CrpoeHnue BellecTBa: BUJIbI XUMUYECKON CBSI3U. THUIBI KPUCTAINIMYECKUX PELIETOK,
3aBHCUMOCTb CBOWMCTB BEIIECTBA OT THUIIA KPHUCTAUIMYECKOM PEIETKM W BHJA
XUMHYecKor cBsizu. Kiaccudukanus u HOMEHKIATypa HEOPraHMYEeCKHX BEIIECTB
(MexXIyHapoHaAs U TpUBHAIbHAS ). XUMHUYECKHUE CBOMCTBA BEIECTB, OTHOCSIINXCS K
pa3JIMUYHBIM  KJIacCaM  HEOPraHMYECKUX  COCIMHEHUW, TEHETUYecKas  CBA3b
HEOPraHWYECKUX BEIIECTB

1.3

Knaccudpukanuss XuMu4eckuX peakuui MO pazIudyHbIM IpHU3HaKaM (M0 YHUCIy H
COCTaBy Y4YacTBYIOIIMX B pEaKLMU BeLIeCTB, MO TemiaoBoMy 3ddekry, 1o
M3MEHEHHUIO CTENEHEeW OKHCIEHMS] XUMHUYECKHX 3JIEMEHTOB, M0 OOpaTUMOCTH, IO
YYacTHIO KaTajlu3aTopa). DK30- M SHIOTEPMUYECKHUE PEaKIMH, TePMOXUMHUYECKHE
ypaBHeHus. [IoHsATHE O CKOPOCTH XMMUYECKOW peaKkIuu

1.4

[Toustue 006 O6paTI/IMBIX n HCO6paTI/IMBIX XUMHYCCKUX PCAKIUAX. Ilonsatue o
TOMOTI'CHHBIX H TCTCPOTCHHBIX PCAKIUAX. IlonsaTHE 0 XUMHUYECKOM PaBHOBCCHUHU.
CDaKTOpBI, BJIUAIOOIUE Ha CKOPOCTb XUMHYECKOMN pCakiimn MW  MOJIOKCHHUC
XUMHYCCKOI'0 paBHOBECHUS

1.5

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pc€aknuuu, BHCKTPOHHBIﬁ 0aJaHC OKUCIIUTEILHO-
BOCCTaHOBUTEIbHOM pCaknuu. CocraBieHne ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-
BOCCTaAaHOBHUTCIIbHBIX peaKHI/Iﬁ C UCITIOJIB30BAHUEM METOOA 3JICKTPOHHOI'O OanaHca

1.6

Teopust BIAEKTPOIUTHUYECKON AUCCOUMANMHU. OJEKTPOJUTHI WU  HEDIJIEKTPOJIUTHI.
Katnonsl, annonbl. MexaHU3M AMCCOLMAIMM BEUIECTB C PA3JIMYHBIMU BUIAAMHU
xuMudeckor cBs3u. CreneHp nauccormanuu. CHIIbHBIE M ClIa0ble SJEKTPOJIHTEHIL.
Peaknun woHHOrO OOMEHa. YCNOBHS TPOTEKAaHUS pPEaKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpamEHHbIE WOHHBIE YypaBHEHUS peakiui. CBOWCTBA KHCIOT,
OCHOBaHUH M cOJIei B CBETE MPEJCTABICHUN 00 AIIEKTPOIUTUIECCKON JAMCCOIHAIIHH.




KauecTBeHHbIe peakiiuu Ha HOHBL. [IoHATHE O THApOIN3E coneit

1.7

2.1

2.2

2.3

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJNIOB U HEMETAIJIOB (rpadura u anmasa), CII0KHbBIX
BEIIECTB (XJOpHUIa HATPHs); UCCIEAOBAHHE 3aBHCHUMOCTU CKOPOCTH XHMHUYECKOH
peaxkuu oT BO3/ICICTBUS Pa3IMYHbIX (hakTopoB; UCCIIEZIOBaHUE
AIIEKTPONPOBOTHOCTH PACTBOPOB  BEIIECTB, IMpOIEcca AMCCOLMAIUHN  KHCIIOT,
nienouel U cosiei (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPHANIOB); IPOBEICHHE
OTBITOB, WJUIIOCTPUPYIOUINX TPU3HAKK TPOTEKAHUS pEaKIuii HOHHOrO oOMeHa
(oOpa3oBanue ocalaka, BBIJCICHHE Ta3a, o0pa3oBaHHWE BOJBI);  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUui
(ropeHue, peakuuu pas3loKEHUs, COCAMHEHHS); pPacllO3HABaHHWE HEOPraHUYECKHX
BEIIECTB C TIOMOILIbI0  KAa4eCTBEHHBIX  pEaKk[Wii Ha  HWOHBI,  peEIIeHUEe
SKCIIEPUMEHTAJILHBIX 3a7a4

Hemeramisr u ux COCOAUHCHUA

OO0mast xapakrepucTuka rajgoreHoB. OcoO€HHOCTH CTPOEHHSI aTOMOB, XapaKTE€pHbIE
crerieHu okucieHus. CtpoeHne W (U3NYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB —
rajoreHoB. XHMHYECKHE CBOHCTBAa Ha IpUMepe XJiopa (B3aUMOJEHCTBHE C
MeTaJlJlaMHi, HeMeTaulaMM, Ienodamu). XiopoBopopord. CoissHas KuUCIOTa,
XUMHYECKHE  CBOMCTBA, IIOJydYyeHHE, IpuMeHeHue. JlelictBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTAHU3M YEeNIOBEKa. BakHenme XJIOpUIbl U UX HAXO0XKJICHUE B
pupoze

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmsl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — KHCIOpPOJa U cepbl. AJJIOTPONHbIE MOJU(PUKALUN KHUCIOPOJA U CEPBHI.
Xumuueckue cBoicTBa cepbl. CepoBO0OpO, CTpoeHHUE, (HU3NYECKHEe U XUMUYECKUe
cBoiicTBa. OKCH/IBI CEPbI KaK MPEICTaBUTENN KUCIOTHBIX OKcHJ0B. CepHas KUCIIOTa,
¢du3nyeckrue U XMMHUYECKHE CBOMCTBA (0OIIMe KaK MPEeICTaBUTENs Kilacca KUCIOT U
cnenuduyeckne). XUMUYECKHE PEAKIMH, JIeKAIIMe B OCHOBE IPOMBIIIJICHHOTO
criocoba monydeHus: cepHod KucioTbl. [Ipumenenue. Conm CcepHOM KHUCIOTHI,
KaueCTBEHHasl peakiusi Ha cynb(ar-uoH. HaxoxaeHue ceppl U €€ COeIMHEHUN B
npupose. XUMHUYECKOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl COCOUHEHMSIMH CEpBI
(KUCIIOTHBIE  JTOKIM, 3arpsi3HEHUWE BO3JyXa U BOJOEMOB), CIOCOOBI  €ro
IPEIOTBPALLICHUS

OO0mas xapaktepucTuka 37eMeHToB VA-rpynnbl. OcoOO€HHOCTH CTPOEHHUSI aTOMOB,
XapaKTEepHBIE CTEIIEHU OKUCIIEHUS. A30T, pacpoCTpaHEHHE B MPUPOAE, PU3NUECKHE
U XUMHU4YecKue cBoiicTBa. KpyroBopot a3ora B npupojae. AMMHUAK, €ro Gu3nuecKue u
XUMHYECKHE CBOMCTBA, OJydyeHUe U npuMeHeHue. Colln aMMOHUS, UX pU3NYECKUe
U XMMHUUYECKHE CBOMCTBA, NpUMeHeHHe. KauecTBeHHas peakiysi Ha HOHbl aMMOHHMSI.
A3oTHas KUCIIOTa, €€ ToyyeHue, Gu3nueckue U XUMUYeckue cBoicTBa (o0miue Kak
NpeJCTaBUTENs Kilacca KHUCIOT U cnenuduueckue). Mcrnonb3oBaHue HUTPATOB U
coJiell aMMOHHS B KauyecTBE MHHEpAIbHbIX YyA0OpeHui. XUMHYECKOoe 3arps3HeHHe
OKpYXXaloIlled Ccpenbl COEAVNHEHMSIMM a30Ta (KUCJIOTHBIE MAOXKAH, 3arpsA3HEHHE
BO3/1yXa, MOYBbI U BOJJOEMOB)

2.4

2.5

®ochop, amnorponHsle Momudukanuu ¢ocdopa, GuU3MUECKHE U XUMHYECKHE
cBoiictBa. Oxcun ¢ocdopa(V) u dhocdopnas kucinora, GU3NIECKUEe U XUMHUECKUE
cBoiictBa, momydeHue. lcmnonb3oBanue ¢QochaToB B KauecTBe MHHEpATbHBIX
ynoopeHuit

OO6mas xapakrepuctuka 31eMeHToB |V A-rpynmnsl. OcoOEHHOCTH CTPOSHHs aTOMOB,
XapakTepHbIE CTEMEHW OKWCICHHSA. YTJIEPOA, aJUIOTPONHBIE MOIM(HKAIINH,




2.6

2.7

pacmpocTpaHeHHe B MpHUpoje, (PU3MYECKHe W XUMUYECKUE CBOWCTBA. AICOpOIus.
Kpyrosopor yriepoma B mnpupome. Okcuabl yriaepona, HuX (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA, JICHCTBHUE HA )KUBBIC OPTaHU3MBI, MOJTYYCHHE W TIPUMEHEHUE.
DKoJIorHYecKue TMpoOJemMbl, CBsi3aHHBIE ¢ okcuaoMm yriepona(lV); rumoresa
I00ALHOTO TIOTEIVICHHUS KJIMMATa; MapHUKOBBIA d(PQeKT. YroibHas KUCIOTa U €€
con, WX (U3NYECKHEe M XUMHUYECKUE CBOWCTBA, IIOJIyYCHHE M IPUMCHCHUE.
KauectBennast peakmusi Ha kapOoHaT-HOHBL Mcmonb3oBaHue KapOOHATOB B OBITY,
MEIUIIUHE, TPOMBIIIICHHOCTH U CEITbCKOM XO3SHCTBE

[lepBoHavanbHble MOHATUS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, STWIEH, aleTUIIEH, ATAHOJI, INIMLEPUH, YKCYCHasl KUCIIO0Ta).
Hx cocraB u xumudeckoe crpoenue. [loHsTre 0 OMOIOrnYecKr BaKHBIX BELIECTBAX:
XKHUpax, Oenkax, yrieBoJax — M HMX pOJM B JKM3HM 4YeloBeKa. MaTepuaabHOe
€MHCTBO OPraHMYECKUX U HEOPTraHMYECKHUX COCIMHEHUMA

Kpemuuii, ero ¢usnueckne u XMMHYECKHE CBOWCTBA, MOJIyYEHUE U MPUMEHEHHE.
Coenunenus kpeMHus B npupoze. Ooue mpeacrapicHus 00 oxcuae kpemuusi(l1V)
U KpeMHHueBOil kuciore. CHUIMKATBI, MX HCIIOJIb30BaHHE B OBITY, MEIUIMHE,
IIPOMBILIUIEHHOCTH. BakHelInne CTpOUTENbHBIE MaTepHalbl: KepaMHKa, CTEKIIO,
IIEMEHT, OeToH, kene300eToH. IIpoGnembr  0€30MacHOrO0  HMCHOJb30BaHUS
CTPOUTEIILHBIX MAaTEPHUAJIOB B IOBCEIHEBHON KU3HU

2.8

3.1

XVUMHUYECKUH IKCIEPUMEHT: U3y4YeHrEe 00pa3lioB HEOPraHUUECKUX BEIIECTB, CBOMCTB
COJISIHOM KHCIIOTBI; HpPOBEIEHHE KadeCTBEHHBIX pPEAaKUMH Ha XJIOPHUI-UOHBI U
HaOJIOICHNE TPU3HAKOB WX IPOTEKAHUS; OMNBITHI, OTpaXKarolue (GU3UUECKUE H
XMMHUYECKHE CBOMCTBAa TajJOr€HOB M MX COEAMHEHUH (BO3MOYKHO HCIOJIb30BAHUE
BUJICOMATEpHUAIIOB); O3HAKOMJIEHME C oOpa3laMu XJOpPUAOB (TaJOreHU]IOB);
O3HAaKOMJIEHHE C 00pa3laMH cepbl U €€ COeIMHEHHSIMU (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAIIOB); HAOIOJCHUE TIpoliecca OOyrJIMBaHUSI caxapa MOJA JEHCTBUEM
KOHIICHTPUPOBAHHOW  CEpPHOM  KHUCJIOTBI; M3YYEHHE XUMHMUYECKUX  CBOMCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHI, IPOBEICHUE KaueCTBEHHOW peakluM Ha Cyib(ar-
MOH M HaOJIIoJieHHe NpU3HaKka e€ MPOTEKaHWs; O3HAKOMJICHHE C (PU3HMUECKUMHU
cBoiictBamu aszora, (ochopa MW HUX COEIUHEHUH (BO3MOXKHO HCIIOJIIb30BAHHE
BUJIEOMATEpHAJIOB), 0Opa3laMu a30THBIX U (HOCPOPHBIX yHOOpEeHHH; MOIydEeHHUE,
coOupaHMe, paclo3HaBaHWE M HU3YYEHHE CBOMCTB aMMHaKa; IPOBEICHHE
Ka4eCTBEHHBIX PEaKLMii Ha MOH aMMOHUS U QochaT-uOH U U3yUYE€HHUE MPU3HAKOB MX
MIPOTEKAHUs, B3aUMOJECUCTBUE KOHUEHTPUPOBAHHONW Aa30THOM KHCIOTBI C MEIBIO
(BO3MOXKHO HCMOJIb30BAHUE BHJIEOMAaTEPHAJIOB); W3y4YECHHUE MoJenen
KPUCTANIMYECKUX PEIIETOK anMasa, Trpadura, ¢yiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  aICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM yIJIEM W
YCTPOMCTBOM NPOTHBOra3a; IMOJyueHHe, coOOMpaHue, pacro3HaBaHUE M H3Yy4YeHUE
CBOICTB YIJIEKHCIIOTO ra3a; MpPOBEIECHUE KaueCTBEHHBIX peakiuil Ha KapOoHaT- U
CHJIMKAaT-MOHBl M H3Yy4YE€HHE [PU3HAKOB UX MPOTEKaHMS; O3HAKOMIIEHHE C
NPOAYKIMEN CUIMKATHON MPOMBINUIEHHOCTH; PELIEHUE IKCIEPUMEHTAIbHBIX 3a]a4
1o Teme «BakHeine HeMeTauIbl U UX COSMHEHUS

MerTasuibl ¥ X COeAMHEHUS

OOmast xapakTepUCTHKAa XUMHYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUM MX
nosioxkenus B Ileproanueckon cucreMe xumuueckux snemeHToB J[.J. Menneneesa

U cTpoeHHs atoMoB. CTpoeHHe MeTauloB. MeTaunueckas CBS3b U METAIIIMYECKAs
KPUCTAJUIMYECKas PeIETKA. DIEKTPOXUMHUUYECKUH psAJT HAIPSKEHUN METaJNIOB

3.2

Oduznyeckue U XUMHUYECKHE CBOHCTBAa MeTaioB. OOmume crnocoObl IMOTYy4YEeHUS
MmetauioB. [IoHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT




koppo3uu. CriaBbl (CTajb, YyryH, JIOPATIOMHHUNA, OpOH3a) U MX IPUMEHEHHE B
OBITY M IPOMBILIIEHHOCTH

3.3

[[enouynsle MeTtamnsl: mojoxkeHue B [lepuognueckoit cucteMe XHUMHYECKUX
anementoB JI.MI. MeHnneneeBa; CTpOCHHME HMX aTOMOB; HAXOXKICHHE B MPUPOJIE.
Ouznyeckue U XUMHUYECKUE CBOICTBa (Ha mpumepe HaTpus U Kanus). OKCUIBI U
TUAPOKCUABI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie ISJIIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/Iﬁ

3.4

[[{esrouHO3eMENBbHBIE METAUIBI MAarHUM M KaJbLMi: 1oJjokeHue B [lepuoanueckoi
cucrtemMe xumuueckux oaneMmeHTtoB JI.M. MenneneeBa; crpoeHMe HX aTOMOB;
HaxoJeHue B npupone. Gusndeckue U XMMHUYECKHE CBOMCTBA MarHus U KaJbLIMS.
Baxmueilimue coeauHeHus Kaiablus (OKCUA, THUAPOKCHUI, coiu). XKECTKOCTh BOABI U
CIOCOOBI €€ yCTpaHEeHUs

3.5

AmromuHui: nonoxenue B Ilepuoanueckoil cucteme xummueckux sneMeHtoB [I.U.
MeneneeBa; CTpoeHHe aToOMa; HaXOKICHHE B Ipupoae. Pusndeckue U XUMUYECKUE
CBOMCTBa aTIOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCH/IA U THIPOKCHIA ATFOMHHUS

3.6

3.7

4.1

4.2

Kenezo: nonoxenue B Ilepronnueckol cucremMe XUMHUYECKUX 3yemeHToB J[.U.
MenienieeBa; CTpoeHUE aToMa; HaxoxeHue B npupojae. Guznueckue U XMMUYECKHUE
cBoiictBa »kene3a. Okcunpl, ruapokcuasl u cosnu xeneza(ll) m xenesa(lll), mx
COCTaB, CBOMCTBA U MOJIyuYeHHUE

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3laMi METaJUIOB U CILIaBOB, UX
bu3MYECKUMU CBOWMCTBAMU; U3YYEHHE PE3YyIbTaTOB KOPPO3UU METAIOB (BO3ZMOXKHO
UCIIOJIb30BAaHNE BHJICOMATCPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS  OKCHIA
Kamplusi ¥ HATpUs C BOJMOM (BO3MOXKHO HCIOJb30BaHUE BHUIACOMATEPUATIOB);
WCCJICIOBAaHNE CBOKMCTB >KECTKOW BOJBI; TpOIlecca TOPCHHS JKejie3a B KUCIOPOIC
(BOBMOXHO  HCIIOJNI30BAHME  BHJAEOMATEPUANIOB);  MPHU3HAKOB  MPOTEKaHUs
Ka4eCTBEHHBIX PEAKIIMK Ha MOHBI (MarHus, KajabIlUs, aTFOMUHUS, HHKA, xene3a(ll)
u keneza(lll), memu(ll); HaOGmrOomEeHWEe W ONMHMCAHHWE TMPOIIECCOB OKPAITUBAHMS
IUTAMCHH WOHAMHU HATpUs, KaJIdg H KaIbIHUsS (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB); UCCIEA0BaHNE aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS U
THJIPOKCHUIA IIUHKA; PEIIeHUE JKCIIePUMEHTAIBHBIX 3a7ad 1Mo Teme «Bakuenmme
METAJIJIbl U UX COETMHEHUS

XUMHs U OKpY’KaroIlas cpesa

Hosrlie MaTCpHraJibl U TCXHOJIOTHUHU. BemectBa u MaTcpHuaJibl B MMOBCEAHEBHOM KU3HU
YeIoBeKa. XUMHUSI U 300pPOBEE. be3omacHoe nCcnonabL30BaHUE BEIECTB M XUMHUUECKUX
peaKI.[PII’I B 6HTy. HepBa;I IoMouib IMpu XUMHYCCKUX 0KOr'aX U OTPABJICHUAX

OCHOBBI DKOJIOTUYECKOM TI'PaMOTHOCTH. XHMMHMUYECKOE 3arpsA3HEHHME OKpYXKarolleu
cpeapl ITJIK. Ponp xumum B pemieHun 3kojorudeckux npodaem. Ilpuponnbie
UCTOYHUKU YTJIEBOJAOPOJOB (yroib, NPUPOAHBIM Tra3, HePThb), MNPOAYKTHl HX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XUMHUECKUH SKCHEPUMEHT: H3ydeHHe 00pa3loB MaTepuasoB (CTEKJIO, CIIJIaBbl
METAJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON NPOT'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
o0urero oopazopanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O T[I03HAaBAa€MOCTU SIBICHUW MPUPOJIBI, TMOHHUMAaHHWE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMHYECKOH HayKM Kak oOOJacTH COBPEMEHHOIO
€CTeCTBO3HAHHUS, KOMIIOHEHTa OOLIeH KyJIbTypel U TNPAKTHYECKOU
NeSITeIbHOCTH YeJIOBEKa B YCIIOBUSX COBPEMEHHOI'O OOIECTBA; TIOHUMaHUE
MeCTa XUMUHU CPEIU IPYTUX €CTECTBEHHBIX HAYK

1.2

1.3

0 HAy4YHBIX METOJIaX MO3HAHUS, B TOM YHCII€ SKCHEPUMEHTAJIbHBIX WU
TEOPETUYECKUX METOAAaX MCCIEIO0BAaHUS BEIIECTB M U3YUCHUS XUMHUYECKUX
peakiuii; yMEHHE HCIOJIb30BaTh MOJIETU Il OOBSICHEHUS CTPOCHUS
aTOMOB M MOJIEKYJI

o cepax mnpodeccruoHANBHON NEATEIBHOCTH, CBS3aHHBIX C XHUMHUEH U
COBPEMEHHBIMH  TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha  JIOCTHIKEHUSX
XUMHYECKOH HAYKH, YTO TIO3BOJIUT OOYYAIONIMMCS pacCMaTPUBATh XUMHIO
Kak chepy cBoeil Oyayuieil mpodeccnoHanbHON ACSITENFHOCTH U CAENATh
OCO3HAHHBII BBEIOOP XMMHH KaK MPO(HUILHOTO peaMeTa MpH Mepexoie Ha
YpOBEHb CpeJHEero o01ero oopazoBaHus

Bnagenue cucreMoit XMMHUECKUX 3HaHHUH U YMCHHUEC NIPUMCHATL CUCTCMY
XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!

2.1

BAKHEHUIINE XMMUYECKHE NOHATHS: XMMUYECKHUI JIEMEHT, aTOM, MOJIEKYJIa,
BELIECTBO, MPOCTOE M CJIOKHOE BEILECTBO, OJAHOPOAHAS U HEOJHOPOIHAs
CMECh, OTHOCUTENIBHBIC aTOMHAas M MOJEKYJISIpHAs Macchl, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJIAPHAs Macca, MOJISIPHBIH OOBEM, OKCHJ, KHCIOTA,
OCHOBaHHE, COJb (CpelHss), XMMHUYECKasl peaklius, PeaklUu COEIUHEHUS,
peaKLuu Pa3OKEHUs, PEeaKIMM 3aMELIeHUs, peakuu oOMeHa, TEIIOBOM
3QQEKT peakyu, SK30- U YHIOTEPMHUECKHE PEaKIUU, PACTBOP, MACCOBas
JI0JI1 XUMHUYECKOTO 3JIEMEHTA B COCAUHEHUH, MacCoBasi 0JI U NPOLICHTHAs
KOHLIEHTPALlMsl BEIECTBA B PAcTBOPE, SJIpPO aroMa, JJIEKTPOHHBIM CIIOU
aToma, aToMHas OpOWTallb, paaAWyC aTOMa, BAJEHTHOCTb, CTEIEHb
OKHUCJICHUS, XUMHYECKas CBA3b, JJIEKTPOOTPULATENBHOCTh, IOJISIpHAs U
HEMOJIIpHAas KOBAJIEHTHAsl CBs3b, MOHHAs CBSA3b, METAJUIMYECKas CBS3b,
KpUCTaJUIM4yecKkass  pemérka  (aTomMHas,  HOHHAas,  MeTauIndecKas,
MOJIEKYJIIpHasl), HMOH, KaTUOH, AaHHOH, DJEKTPOJIUT W HEIJIEKTPOJIMT,
UIEKTPOJIUTUYECKAsT ~ AMCCOLMALUS,  peaklUM  HOHHOrO  OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE peakuuu, OKHUCJIUTETD u
BOCCTAHOBHTEINb, OKHCICHHE U BOCCTAHOBIICHHUE, JIEKTPOIIN3, XMMHYECKOE
paBHOBecue, 0OpaTUMbIE U HEOOpaTUMbIE PEAKIMH, CKOPOCTh XUMHUECKON
peakunu, kataumsarop, I1JIK, koppo3ust MeTauioB, CIIaBbI

2.2

OCHOBOITOJIATAIOIIME 3aKOHbl XMUMHHU: 3aKOH COXPAaHEHUsS  MAacChl,
nepuoanueckui 3akoH JI.JM. MeHpneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOraapo

2.3

TEOPUH XUMUH: ATOMHO-MOJIEKYJISIpHAs TEeopHs, TEOpUs
JJIEKTPOJIUTUYECKON JUCCOLMALIUU




Brnanenune ocHOBaMH XMMHUUYECKON I'PAMOTHOCTH, BKJIFOYAOILIEH:

YMEHHE NPAaBUIBHO UCIOJIb30BaTh M3YUYEHHBIE BEILIECTBA U MaTepHaibl (B
TOM 4YHCJIE€ MHUHEpalbHble yIOOpPEHHs, METalibl U CIUJIaBbl, MPOTYKTHI
nepepadoTKHU MPUPOJHBIX UCTOYHUKOB YTIIEBOJOPOIOB (YIJIsl, IPUPOIHOTO

3.1 rasa, HepTH) B OBITY, CEJIbCKOM XO35MCTBE, Ha MMPOU3BOJICTBE U IIOHUMAHHE
3HAUEHUS KHUPOB, OCITKOB, YIIIEBOAOB JUIsl OPTaHM3Ma YEIOBEKa, YMEHUE
MIPOTrHO3UPOBATH BIMSHUE BEHIECTB U XMMHUYECKHUX MPOIECCOB HA OPTaHU3M
YeIIOBEKa U OKPYKAIOIIYIO TPHUPOJTHYIO CPEIy

39 YMEHHE WHTETPUPOBATh XWUMUYCCKUE 3HAHHUS CO 3HAHWSIMH JIPYTHX
y4eOHBIX MPEIMETOB
HaJW4Yue OmbITa paboThl C Pa3IMYHBIMH HWCTOYHUKAMU HHGOpPMAIUU I10

3.3 XUMUM  (Hay4yHas M HAy4yHO-NIONYJSpHAs  JIUTEepaTypa, CIOBapH,
CIPAaBOYHHUKHU, UHTEPHET-PECYPCHI)
yMeHHE OOBEKTUBHO OIICHHBaTh HWH(MOPMALMIO O BEIIECTBAX, HX

34 MPEBPALICHUSAX U MPAKTHYECKOM MPUMEHEHUN H YMEHHE HCIIOJIb30BaTh €&
JUIS pellieHusl yueOHO-TI03HaBaTeIbHBIX 3324
Brnagenne ocHOBaMM TOHSITHMHOTO ariapaTa U CUMBOJIMYECKOTO SI3bIKA

4 XUMHH JIJIS1 COCTaBJieHHsI (POpPMYJ HEOPTaHWYECKUX BEIIECTB, YpaBHEHUI
XUMHYECKHX PEaKIuii; ocHOBaMU xuMudeckoi HoMmeHkimaTypsl (IUPAC u
TPUBUATIHLHOM )

YMeHue OOBSICHATH CBS3b MOJOXKEHUS »3ieMeHTa B I[lepuoamueckoit
CUCTEME C YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKUX

5 2JIEMEHTOB (COocTaB ®W  3apsj  sapa, OOIIee YUCIO dSJEKTPOHOB),
pacmpeelieHieM 3JIEKTPOHOB 10 JHEPIeTUYCCKUM YPOBHSM aTOMOB
MEePBBIX TPEX MEPUOJOB, KAITUS U KaIbIIHsI
[IpencraBienre O MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX
JJIEMEHTOB (paMyC aToMa, JJIEKTPOOTPHIIATEIBHOCTh), MPOCTHIX U

6 CJIOKHBIX BEIIECTB OT MOJOKEHUs 3neMeHToB B [lepuoauueckoii cucteme
(B MaJBIX TEPUOJAX W TJIABHBIX MOJTPYIIAX) H ICKTPOHHOTO CTPOCHHS
aToMa

7 YMmeHue KinaccupuIpoBaTh:

7.1 XUMHUYECKUE ITTEMEHTHI

7.2 HEOpraHMYECKHE BEIIECTBA

7.3 XUMHUYECKUE PEAKIINH

8 YMeHune ornpenensTh:

8.1 BJICHTHOCTh M CTEIICHb OKMCIICHUSI XUMUYECKUX JICMEHTOB, 3apsijl NOHA

8.2 BHJT XUMHYECKOW CBSI3M W THUN KPUCTALIUYCCKOW CTPYKTYpPHI B
COETMHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX pPacTBOpax BEMIecTB (KUCIOT, OCHOBAHUH )

8.4 OKHUCJIUTETh U BOCCTAHOBUTEIT

9 YMeHue XxapakTepu30BaTh (GU3UIECKHE U XUMUYECKUE CBOMCTBA:

MPOCTBIX BEMIECTB (KHCIOPOJI, 030H, BOAOPOJ, rpadut, anmas, KPeMHHH,

9.1 a3oT, (ocdop, cepa, xmop, HATPUH, KA, MATHUN, KaJIbIHi, aTIOMUHUH,
KENe30)

CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,

9.2 XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCHUIBI U THUAPOKCUIBI MeTamioB I-IIA

rpynmn, amomMunus, meau (Il), nunka, xenesza (11 u 1ll), okcunp! yriepona




(1 u 1V), kpemuust (1V), azora u docdopa (Il u V), cepur (IV u VI),
CEepHHCTas, CcepHas, a30TUCTas, a30THas, ¢ocdopHas, yroiabHasd,
KpEeMHHUEBasi KUCIIOTa U X COJIH)

MPOTHO3UPOBATH U XapaKTEPU30BaTh CBONCTBA BEIIECTB B 3aBUCUMOCTH OT
WX COCTaBa M CTPOCHMsI, MPUMEHEHHE BEUIECTB B 3aBUCUMOCTU OT HUX

93 CBOWMCTB, BO3MOXKHOCTh TIPOTEKAaHUs XUMHUYECKHX TIpPEBpAICHUN B
Pa3IMYHbIX YCIOBUIX
10 YMeHue cocTaBisATh MOJIEKYJISIPHBIE U MOHHBIE YPaBHEHUS peakiuii, B TOM
qucie:
10.1 peakiuii HFOHHOrOo 0OMeHa
10.2 OKHCIUTEIHbHO-BOCCTAHOBUTENbHBIX PEAKIINI
103 WUTIOCTPUPYIOUINX XUMHUYECKHE CBOMCTBA HM3YyYEHHBIX KIJIACCOB (TPYII)
HEOPTaHMYECKUX BEIICCTB
10.4 MOATBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BIYUCIATh (IPOBOAUTDH PacuéThl):
111 OTHOCHUTEIILHYIO MOJICKYJIIPHYIO H MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOTO 2JIEMEHTa B COeIMHEHUU
11.2 MacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 10 YPAaBHCHUSM XMMHYECKUX PEAKIMH M HAXOJUTh KOJUYECTBO BEIIECTBA,
00BEM M Maccy peareHTOB WX MPOJYKTOB PEAKIIUI
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMHM METOJIaMU HAy4YHOTO TMO3HaHUs (HaOJIOJeHHe, W3MEpEeHHe,
191 AKCIIEPUMEHT, MOJICTHPOBAHUE) NMPU HM3YyYCHUH BEIICCTB U XUMHUYCCKHX
SIBJICHUW; yMeHHE c(OpMYIHpOBaTh MPOOJIEMy U MPEJIOKUTH MyTH €&
pelIeHus
122 0e30macHOi pabOThl ¢ XUMUYECKUMHU BEIIECTBAMH, XUMHUECKOU MTOCYI0N U
1a00paTOPHBIM 000PYI0BaHHEM
mpaBmwiIaMu 0€30MacHOr0 OOpalleHUsl ¢ BEIIeCTBAMH, HCIOIB3YEMBIMU B
MTOBCEIHCBHON JKW3HH, TIPAaBHJIAMHU IIOBEACHHUS B TIICNIAX COEpEKEHUS
12.3 3I0pOBbS U OKpYXKAarollel MPUPOJAHON Cpebl; MOHUMaHHE Bpeaa
(omacHOCTH) BO3JICHCTBUS HA KUBBIC OPTAHU3MBI ONPEICIEHHBIX BEIICCTB,
Croco00B yMEHbIIIEHUS U MPEAOTBPAICHUS X BPEAHOTO BO3EHCTBHS
13 Hanwume mnpakTHYecKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBICHUS
CIIEYIOIIUX XUMHUYECKUX IKCIIEPHUMEHTOB:
M3y4YeHHE U omucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIIEHHE C
13.1 (U3HYECKUMHA M XUMWUYECKUMH SBJICHUSMH; OIBITHI, WJUTFOCTPUPYIOIIHE
MPU3HAKU TPOTEKAHUS XUMUUYECKUX peaKlnit
13.2 M3Y4YEeHHE CIIOCOOOB pa3fieNieHus: cMecei
MOJIy4eHUE KUCIOpOAa U U3YYCHHE €r0 CBOMCTB; MOIYYEHHE BOJIOPOAA U
13.3 W3YYCHHE €r0 CBOWCTB; IMOJYYCHHE YTJIEKHCIOr0 ra3a W H3y4eHHE ero
CBOWCTB; MOTYYCHHE aMMHUAKa U U3YUYEHUE €TO0 CBOWCTB
13.4 TPHTOTOBICHHE  PacTBOPOB ¢ OmpeneNnéHHON  MaccoBoW  Jonei
pacTBOPEHHOTO BEIECTBA
135 IPUMEHEHHE WHIMKATOpPOB (JIakMyca, METWIOpaHka U (eHondTarenHa)

JUISL OIIPEJICJICHUS XapaKTepa CPe/ibl B pacTBOPax KUCIOT U LIEI0Ye




13.6

13.7

HCCIIENIOBAHUE M OIIMCAHUE CBOMCTB HEOPraHMUYECKHUX BEILECTB PA3IUYHBIX
KJIACCOB; W3y4YEHUE B3aHUMOJCWUCTBUS KHCJIOT C METaUlaMM, OKCHIaMHU
METAJIOB, PAacTBOPUMBIMU M HEPACTBOPUMBIMH OCHOBAaHUSIMHU, COJISIMU;
MIOJly4YeHHE HEePacTBOPUMBIX OCHOBAHM; BBITECHEHHE OJHOI0 MeTaylia
IpYyrMM M3 pacTBOpa COJM; HCCIEJOBaHHE aM(OTEPHBIX CBOWCTB
I'MJIPOKCUIOB AJIFOMUHMS U IIUHKA

pelieHue AKCIePUMEHTAIbHBIX 3adad 1Mo TemaM: «OCHOBHBIE KJIACCHhI
HEOPraHUYECKUX COCIUHEHUN»; «DJIEKTPOJUTHYECKAs TUCCOIUAIUS;
«BaxHelne HeMeTaJlJIbl M UX COSIUHEHUY; «BakHeHne MeTaJIbl U UX
COEIUHEHHUS

13.8

14

141

XUMHAYECKHE DKCICPUMEHTBI, WLTIOCTPUPYIOIIUE MPU3HAKU TMPOTECKAHUS
peakiuii HOHHOTO 0OMEHa; KaueCTBEHHbBIC PEaKIMU Ha MPHUCYTCTBYIOIIUE B
BOJHBIX PAacTBOPAaX MOHBI: XJIOPUI-, OpOMHI-, HOAUM-, CYTbdaT-, hocdar-,
KapOOHaT-, CHIIMKAT-aHUOHBI, THAPOKCHI-MOHBI, KATHOHBI aMMOHHSI,
MarHus, KaJblusl, allfOMHHUS, kene3a (2+) um skeneza (3+), meau (2+),
[[UHKA

YmMmenue:

NpPECTAaBIATh  Pe3ylbTaThl  JKCIEpUMEHTa B  (GopMe  BBIBOJOB,
JI0Ka3aTeNnbCcTB, TIpaUKOB W TaOMUIl M  BBIABIATH AMIUPHUECKUE
3aKOHOMEPHOCTH

14.2

YCTAHABJIMBATh CBA3M MEXIY peallbHO HAOII0AaeMBbIMH XUMHUYECKUMHU
SBJICHUSIMU M HpOIecCaMH, MPOMCXOJAIIMMU B MaKpOo- U MHUKPOMHDE,
OOBSACHATH NPUYMHBI MHOTOOOpa3Hsl BELLIECTB




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMNHU

Kox  IlIpoBepsiemblii 3JieMEHT COIePKAHUSA
1 [TepBoHavaIbHbIE XUMUYECKUE TTOHATHS
1.1  Ywuctsle BemecTBa U cMecH. CIOCOOBI pa3ziesieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHYECKUX HJIEMEHTOB.
[IpocThle U C0KHBIE BELIECTBA.
13 Xumuueckasi ¢Gopmyna. BaleHTHOCTH aTOMOB XWMHYECKUX JiieMeHTOB. CTerneHb
OKHCIICHHS
3aKOH MOCTOSHCTBA cocTraBa BemecTB. OTHoOcUTeIbHAs aTOMHAs  Macca.
1.4  OtHocuTenpHas MOJEKYJIspHas Macca. MaccoBas JIOJISI XMMHUYECKOTO 3JIEMEHTa B
COCTUHCHUH
15 KonmuectBo BemectBa. Monbs. Monsipaas macca. MomsipHbIii  00BEM  Tra30B.
B3anMocBs3b KOoIu4ecTBa, MacChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 du3nyYecKkrue U XMMHUYECKUE SABJICHUA. XUMUUYECKass peakius U e€ MpU3HAKU. 3aKOH
COXpaHEHHUs MaCChl BEIIECTB. XUMUYECKHUE YPaBHEHUS
2 Ilepnonnueckuit 3akoH u Ilepmonnueckas cucreMa XUMUYECKHUX dieMeHTOB JI.M.
MenpeneeBa. CTpoeHHE aTOMOB
Ilepuonuueckuit 3akoH. Ilepuognueckas cucrema XuMHA4YeCKUX »diaeMmeHToB J[.U.
2.1 | MenneneeBa. llepmombr u rpynmbl. DPU3NYSCKUN CMBICT TOPSIKOBOTO HOMEpa,
HOMEPOB MEepUOa U IPynibl 3J€MEHTA
Crpoenne atomoB. CoctaB aTOMHBIX sjep. M3oronbl. Onexktponbl. CTpoeHue
2.2 SIEKTPOHHBIX 000JIOYEK aTOMOB MepBhIX 20 XUMHUECKHX AeMeHTOB [leproandeckoit
cucremsl .. Menaeneesa
3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB XHWMHUYECKHX DJIEMEHTOB IEPBBIX TPEX
53  TEPUOJOB,  Kalusi,  Kalbuud (pagmyca  aTOMOB,  3JEKTPOOTPUIATEIBLHOCTH,
METAJUTMYECKUX W HEMETAUTMYECKUX CBOMCTB) M MX COCIUHEHHM B COOTBETCTBUU C
MOJIOKEHUEM 3J1eMEHTOB B llepronueckoii cucteMe u CTpOEHHUEM UX aTOMOB
3 Crpoenue BeniecTBa
Xumuueckass  cBsi3b.  KoBaneHTHas  (MoJispHAas W HENOJsIpHas)  CBA3b.
3.1 | DuexTpoOTpHUIIATEIIPHOCTh XHUMHUYECKUX 3JIeMEHTOB. MoHHAs CBs3b. Meramndeckas
CBSI3b
32 TI/Ian KPUCTAJUIMYECKUX PEIIETOK (aTOMHa}I: I/IOHI'-‘Ia}I, MeTaJuThIecKas), B%BI/ICI/IMOCTL
CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMUECKON PEMIETKU U BUJA XUMHYECKOU CBSI3H
4 Baxwnelie mnpencraBUTEeIM HEOPraHWUYECKWMX BellecTB. Hemeraiuibl W uX
coeauHeHHs. MeTauibl M UX COCIUMHEHHS
Knaccudpukanmss u  HOMEHKJIaTypa HEOPraHUYECKHX  COEAUHEHUN: OKCHUJIOB
41 (coneoOpa3yromye: OCHOBHBIE, KHUCIOTHBIE, aM(OTepHbIE) M HecoJieo0pa3yrolIne;
OCHOBaHMH (IIENIOYN U HEPACTBOPUMBIE OCHOBAHUSA); KUCIOT (KHCIOPOJICOACPIKAIIIE
1 OECKUCIIOPOAHBIE, OMHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIBIX)
42 dusznueckue M XUMHYECKHE CBOMICTBAa MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJOPO/A,
XJI0pa, KUCIOPO/Ia, Cephl, a30Ta, hochopa, yriepoaa, KpeMHHS
dusznueckue ¥ XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: JINTHS, HATPUA,
4.3  kamus, MarHus W KaJbIUs, AQIIOMHHHUS, OKene3a. OJIEKTPOXUMHUECKHH  Ppsf
HaIpsDKEHUH METaJUIOB
4.4  @usznueckne W XHUMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIWHEHUNA HEMETAJIOB:




XJIOPOBOJIOPOJIa, CEPOBOAOPOIA, aMMHUAKA

duznyeckue U XUMHUYECKHUE CBOMCTBAa OKcuaoB HemeTaios: cepsl (1V, V1), azora(ll,

45 IV, V), docoopa(lll, V), yraepoma(ll, 1IV), kpemuus(lV). IlomydeHne OKCHIOB
HEMETAJIJIOB
46 Xumnyeckue cBoiicTBa okcuaoB: MeTaiuioB |A—IIIA rpymm, nunka, menu(ll) u sxeneza(ll,
[11). [TonyyeHre OKCHI0B METAILIIOB
XUMUYEeCKHE CBOICTBA OCHOBaHMW U aM@POTEpPHBIX THUIPOKCHIOB (Ha MpUMepe
4.7  TUAPOKCHIOB ANTIOMUHUS, XKele3a, IuHKa). llodydyeHue ocHOBaHHMI M aM(pOTEpHBIX
THJIPOKCHJIOB
OO0mue XUMHYECKHE CBOICTBA KHCJIOT: XJIOPOBOJIOPOAHOM, CEpOBOIOPOAHOM,
48 CEpHUCTOW, CEepHOW, a30THOH, (ocPOopHOU, KpPEeMHHEBOH, yroibHOU. Ocolbie
XMMHYECKHUE CBOMCTBA KOHIEHTPUPOBAHHOM CEpHOM M a30THOM KucOT. [lonmyuenue
KHCJIOT
4.9  OOmue XMMHUYECKHUE CBOMCTBA cpeHux cojiel. [Tomydenue comneit
410 [lonyuenue, coOupaHue, paclo3HaBaHME BOJOPOJA, KHUCIOPOJa, AaMMHAaKa,
YTJIEKUCIIOro ra3a B JlabopaTopuu
411 [lonyyenne aMmmaka, CEepHOW M a30THOW KHUCIOT B NpOMBIIIIEHHOCTH. OOmme
CHOCOOBI MOJTYyYEHUS] METAIIOB
4.12 T'eneruyeckas CBSI3b MEXAY KJacCaMH HEOPTraHHMYECKUX COCTMHEHUI
5 XUMUYECKHE peakliuu
Knaccupukanuss XMMUYECKUX pEaKIHid MO pa3IMYHBIM TPU3HAKAM: 10 YHCITY H
5.1 | cocTaBy y4acTBYIOIIUX B PEAKIMH BEIIECTB, [0 TEIUIOBOMY 3P PEKTy, 0 U3MEHEHHIO
CTENEHEN OKUCIICHNSI XUMHUYECKUX 3JIEMEHTOB
52 TernoBoit 3¢ ekt XUMUYECKOH peakIuy, TEPMOXUMHUYECKHE YpaBHEHHs. JK30- U
' SHAOTEPMHUUYECKUE PeaKIHH. TepMOXUMHUECKHUE YPaBHEHUS
OKuCIINTEIbHOBOCCTAHOBUTENbHBIE  peakuuu. OKUCIUTENIM U BOCCTAHOBUTEIM.
5.3  IIpomeccor OKHCJICHUS u BOCCTAHOBJICHUSI. ONEeKTPOHHBIN Oananc
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIIUT
54 Teopuss snexTponuTHueckoil aucconnanuu. KaTWOHBI, aHHMOHBI. OJIEKTPOIUTHl H
HEeIeKTPoJInThl. CUITbHBIE U clla0ble 3J1eKTPOJIuThl. CTeneHb AUCCOIHAINU
55 Peaknuu IfOHHOFO oOmena. YcioBus npOTeKvaHm[ peakifii HOHHOTO OOMEHa, TOJTHbIE
U COKpalI€HHbIE HOHHBIE YPAaBHEHUSI pEeaKkLui
6 XUMUS U OKpy’Karolas cpeja
BemecrBa wm marepuanpl B IIOBCEJHEBHOM JKM3HM 4eEJIOBEKa. be3omnacHoe
6.1 ucnoib30BaHME BEIIECTB M XMMUYECKHMX peakuuil B naboparopuu u Obity. Ilepas
MTOMOLIb PU XUMHUYECKUX 0XKOTaxX U OTPABICHUSIX
XUMHYeCcKoe 3arps3HEHHE OKpy’Karollell cpenbl (KUCIOTHBIE J0XKAU, 3arpsi3HEHUe
6o  MOUBBL BO3IYXa M BO/IOEMOB), cIocoObl ero mpenorBpaiieHus IlpenenbHas
nonyctumast koHeHtpanus Bemniects (I1/1K). Posib XxuMuu B pemieHnn 3K0I0rnueckux
npobaem. YcuieHre napHUKoBOro 3gdexra, pa3pylieHue 030HOBOTO CI0s
[Tpumenenue cepsbl, a3ora, Gochopa, yriepoaa, KpEMHUS U UX COSAMHEHHUH B OBITY,
MEIUIIHE, MPOMBIIIJIEHHOCTH M CEJIbCKOM Xo3siiicTBe. [IpuMeHeHMe MeTamioB M
6.3  cruaBoB (CTanb, YYr'yH, TIOPATIOMHUHMNA, OpoH3a) B OBITY M MPOMBIIIIEHHOCTH HX
coenuaeHuil. [loHsATHE O KOPPO3WHM METAJIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI WX OT
KOppo3uu
6.4 [TpupoHBIe UCTOUHUKHU YTIIEBOAOPOAOB (Yroib, MPUPOIHBINA ra3, HE(PTh), MPOTYKTHI

uX nepepadoTku (0€H3UH), X POJIb B OBITY U IPOMBIIIIIEHHOCTH




6.5

7.1
7.2
7.3

[lepBoHaYabHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSMUHEHHUSX YIIepojaa
(MeraH, 3TaH, STWIIEH, AIlCTWICH, STaHOJ, TJMIIEPUH, YKCyCHas kucnota). [lonstue o
OMOJIOTMYECKHA BAKHBIX BEIECTBAX: JKUPaX, ONKax, YriaeBoJaXx — M UX POJU B JKU3HU
YeIroBeKa

Pacuérter:

1o ¢hopMysaM XUMHYECKUX COSTUHEHUN

Macchl (MacCoBOM) JJOJIM PaCTBOPEHHOTO BEIIECTBA B pacTBOPE
110 XUMHUYECKUM YPaBHCHHSIM




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOI'O
MPOLIECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

Ia6puensu O.C., OcrpoymoB WU.I'., CnagkoB C.A. Xumusi: 8-if kiacc: 0a30BbIi ypOBCHB:
y4eOHHK

la6puensu O.C., OcrpoymoB W.I'., CnagkoB C.A. Xumusi: 9-ii kiacc: 6a30BbIii ypOBCHB:
y4eOHHK

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
Xumust. 8-9 knaccel. ba3zoBelil ypoBeHb. MeToinueckre peKOMEHIallii K Y4eOHMKaM
INabpuensua O.C., Octpoymosa N.I'., Cnankosa C.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HUHTEPHET

https://m.edsoo.ru
PEIIIY OI'D https://chem-oge.sdamgia.ru/teacher
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