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INOACHUTEJIBHAA 3AIIMCKA

[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
€CTEeCTBEHHO--HAayYHON IPaMOTHOCTH 00yUaroIInuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBlieHHWs B OOYUYEeHHU XUMHUHU 00eCNedMBArOTCS CHEIU(PUKON colepskaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TEeNarornyeckd aganTHPOBAaHHBIM OTpaKEHHEM
0a30BOI HAyKW XMMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHSATUN XUMUHU, OCHOB HEOPTaHUYECKOW XUMUH 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 XUMHMYeckod peakuuu. OOGe 3TH CHCTEMBI



CTPYKTYPHO OpPraHHW30BaHbl MO IMPUHILMITY NOCIEIOBATEIBLHOTO PA3BUTHUS 3HAHUM HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. 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 IOCIEJOBATEILHO OT OJIHOTO YPOBHS K JPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHUPOBAHUIO TPEICTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MNPOUCXOAUT C TPHUBJICUEHHEM 3HAHUM H3 paHee M3YUYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHMPOBOW KyJbTYphl. 3ajladya y4eOHOro NpeaMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYSHHUH BEIECTB M XUMUYECKUX PEaKIIHii, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU HA YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs Ba)XHOE 3HAUYCHHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHMsI Ha CHCTEMaTH4YeCKoe MpUOOIIeHHEe O00y4aroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHHe YCIOBMH, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO OO0YYarOUIMMMCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢popmupoBanue o61IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHATh M OLICHUBATH SIBICHUS OKPYXKAIOIIETO MHUpA, UCIONB3ys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO01mee 4nciio 9acoB, OTBEACHHBIX Ui M3YYEHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 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 cocTosHue BellecTB. Ilonstue 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 BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

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

KonuuectBo BemectBa. Monb. MonspHas 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 ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKeHHS, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HaOM0AeHnEe (pr3HUecKuX (TNIaBJIeHHE BOCKA, TasHUE Jba,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
W ONHCAaHWE TMPU3HAKOB IMPOTEKAHHUS XUMHUYECKMX peakuuid (pa3lioxkeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpuIoM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), msydenwe crocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3myxa. Kuciopog — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHUs Kuciaopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mnpupone. O30H — aioTporHas MOAM(pUKAIUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakuuu. TOoImauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Bomopoaa B IMPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

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

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pactBope. XuMH4eckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE U B KU3HU



yenoBeka. KpyroBopot BOJbI B MpUpOE. 3arpsi3HEHHWE MPUPOAHBIX BOJ. OXpaHa U OYHMCTKA
MPUPOTHBIX BOJ.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukanus OCHOBaHHWM: WIENOYM W HEPACTBOPHMBIE OCHOBAHMS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamioB H. H. bekerosa. Ilonyuenue kucior.

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

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPE/IEIICHUE COACPKaHMsl KUCIOPOoJa B BO3JyXe, MOTydeHHE, COOMpaHHe,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIHUCAHWE WX CBOWMCTB, TOJy4YCHHE, COOMpaHUE, pACIIO3HABAHWE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHHue), B3auMojeicTBuE Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEHW PACTBOPEHHUS BEIIECTB C Pa3jMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaAOJI0/IEHUE M3MEHEHHsI OKPACKH WHIMKATOPOB B PACTBOpPAx KHUCIOT U IIEJIOYEH, M3yuyeHUE
B3aumoeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METaJlJlaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANBHBIX 33/1a4 0 TeMe «Baxkuelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

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

[lepBrle TOMBITKA KJIACCU(PUKALMKA XUMHUYECKHX OdieMeHTOB. [loHsATHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoamyeckas cucrema xumuueckux osnemeHtos J[. M.
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 artoMHbIX szaep. M3orombl. OnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanentnas (monsipHas U HEMoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue OoO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJICHCTBHE THAPOKCHIA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH NPHU MU3YYEHUHM XMMHUHU B 8 KJIACCE OCYIECTBISAETCS
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHATHI,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OO0me ecTecTBEHHO--HAyYHbIE TOHATHS: HAy4YHbIM (DakT, rurmoresa, TEOpHUs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUUECKUN 3apsisi, BELIECTBO, TeNO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIBl, TOPHBICE TOPOJIBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kallus, KaIbLUsA U UX COCOUHEHHM B COOTBETCTBUHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIMYECKON PEMIETKM U BUJA XUMHYECKOU
CBSI3H.

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

Knaccudukanus XuMHUYECKHX pPEakuil MO pa3lUYHBIM MpHU3HaKaM (M0 YHUCITY U COCTaBYy
YYaCTBYIOUIMX B pEaklUu BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHMIO CTEleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peakiuu. ITonstue 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHMCIUTENbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakiuil. CBOWCTBa KUCIOT, OCHOBAHHMI M COJIE B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACUCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIeJo4Yell W cojeil (BO3MOXKHO HCIONb30BaHHE BUIEO MaTepuasoB), MPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX pPEaKUUl (FOpeHHE, peakLUUU pa3IokKEHHs, COCAUHEHMS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHwe MU (pu3nUeckue CBONCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOJOPO/ia HAa OPraHK3M YesoBeka. BaxkHelme Xaopuias
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOAU(UKAIMU KUCIOpPOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(oOmupe kak MpeAcTaBUTENS Kilacca KHUCIOT M croenuduyeckue). XUMHUYECKUE peakiuu,
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 IpUpoae. XHMMHUYECKOE 3arps3HEHUE OKpYKaoLel cpemsl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XUMHYeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUak, ero Gu3ndeckue u XMMHYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usnyeckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoopennii. XMMUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBbI M BOA0EMOB). Docdop, ammoTpornHbie MOIU(PUKAITIH
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3HMYECKUe U XMMUYECKHE CBOMCTBA, JIeHICTBUE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, IOJIyuyeHME W npuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTUJIEH, 3TaHOJ, TJMIEPHH, YyKCycHas kuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, Oelkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBeKa. MarepualbHOE €JUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIB30BaHUE B OBITY, B TPOMBIIIICHHOCTH. Baxknelme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMy XJIOPUIOB (TaJIOT€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMM Ha cynb(aT-uoH U HaOJIoJIeHuEe NpHu3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
HoJydeHue, coOupaHue, paclo3HaBaHWE M U3yYCHHE CBOWCTB aMMHakKa, IpOBEAECHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHMA M (ocdar-noH M H3ydeHHE MPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YYEHHE MOJENEeH KPHUCTAIMUECKUX PEIETOK aiMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX peakluil Ha kapOoHAT u
CHJIMKAaT-MOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJYyKLHUeH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COEIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKUX OJJIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
pemérka. DJIEKTPOXUMUYECKUN Pl HaAOpsDKEHUM MeTauioB. PU3MYECKHEe U XHUMHUYECKHUE
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 MPOMBIIIJICHHOCTH.

[Ilenounbie MeTasuibl: TookeHue B [lepronnueckoi cucteMe XMMUYECKUX 3JeMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[[lenoyHo3emMenbHbIE METAIBI MarHUuil M Kajublui: TmosnokeHwe B Ilepuoanueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpueneeBa, CTpOCHHME MX aTOMOB, HAaxXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCUI, TUAPOKCU, colin). JKECTKOCTH BOABI M CIIOCOOBI €€ YCTPAHEHHUS.

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

Kenezo: mnonoxenue B Ilepuonnueckod cucrtemMe xumudyeckux osnementoB JI. .
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Oxkcunpl, rugpokcuasl u conu xenesa (II) u sxenesza (III), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE PE3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BAaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs jKele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHUsl, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(I1I), meau (II), HaOmtoieHNE U OMMCAHME MPOLIECCOB OKPALIMBAaHUS IUIAMEHW MOHAMH HaTpus,
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 COCTUHCHHUS)).

XuMus M OKpykaoumas 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 cpepl (TpeebHas J0MyCTHMas KOHIICHTPAIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

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

Meostcnpeomemnuwie ceasu

Peanuzanus MeXnpeaAMETHBIX CBS3€H NMPU U3YYEHUH XUMHUHU B 9 Kjacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMETKA, CIUIAaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

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

['eorpadus: armocdepa, rtugpochepa, MHUHEpAIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOrO o00miero oOpa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMsI, CAMOPA3BUTHS M COLIMATIM3ALUN O0yYarOIUXCS.

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 OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaLUel 0 MepeoBbIX JOCTUXKEHHUAX U OTKPBITUAX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOI,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TOH y4eOHOW AesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUIICH C IMO3UIMH HPABCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHUYECKHE  MPEJCTAaBICHHUS O  BELIECTBE UM  XHMHYECKOM  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOABI, B3aUMOCBA3SIX 4elOBeKa C MPHUPOJHON cpelloi, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIOJAaeMbIX IIPOIECCOB U SIBJICHUH, IO3HABaTEIILHOM,
MH(POPMALIMOHHOM M YNTATENbCKOM KYJIBTYPHhl, B TOM YHCJIE€ HaBBIKOB CAaMOCTOSITETIbHON PabOTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBaMHU
WH(POPMAIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONH M HCCIEN0BATEIbCKOW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HENpUATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TMPU OOpAIIeHHH C XWMHUYECKHMMH BEIIeCTBAaMH B OBITYy M pealbHON
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHHUIO MPO(GECCHid U Tpyaa Pa3IMIHOTO 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 JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHYECKHU 1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HHU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TIPAaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ 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
KYJbTYPBI, OCO3HAHHS TNTOOATBHOTO XapaKTepa SKOJIOTMYSCKHX MPOOJIeM U MyTel MX pelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 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 ATHX MPEJAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBbIC JECHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSTEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOU JEATEIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh CMBICJ XMMHUYECKHX TOHATHH (BBIACHATH HMX XapaKTepHbIC MPH3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TOHATHSI IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXTy 00BEKTAMH U3YYEHUS, CTPOUTH JIOTHYECKUE PACCYkKICHUS (MHIYKTUBHBIC, 1S TyKTUBHEIC,
10 QHAJIOTUH ), JIeIaTh BBIBOJBI M 3aKIIFOUCHHUS,

YMCHHUEC HNPUMCHATH B IPOLUECCE IMO3HAHUA MMOHATHUA (HpCI[MeTHI)Ie n MeTaHpe}IMCTHBIe),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 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 CYIICCTBCHHLIC NPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XUMHYECKUX BCIIICCTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYUHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE WCIIOJIB30BaTh MOCTABJICHHBIC BOMPOCH B KauyeCTBE MHCTPYMEHTAa 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 XOJI0M MPOIecca, CAMOCTOSTEILHO MPOTHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATh HH()OPMAIIUIO PA3INYHBIX BHIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METOJIbI U 3aIPOCHI MPU TIOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 331a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O WCIIOJIb30BaHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIM3UPOBaTh B Ipollecce y4eOHOM M HCCIIEeIOBATEIbCKON
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) JMCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALHUI0 PEe3yJlbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHH BO3HUKAIOMIMX IMPOOJeM Ha OCHOBE Ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcalbHble Y4eOHbIe qelicTBHUA:

YMEHHUE CAMOCTOSITENIbHO ONMPEAENATh eI AeSTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOIO JICATEIILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATh MPEAJIOKEHHBIH alNropuTM AEHCTBHHA Hpu
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHATM3WPOBATh KOHTEKCTEHI, ITpeIaraéMble B yCIOBUH 3aIaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

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



OOyJarOIMMUCST Hay4dHbIE 3HAHMS, YMEHHUS W CIOCOOBI JEUCTBUH, creruduuecKkue s
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI ACATCIIBHOCTU II0 ITOJIYYCHHIO HOBOTO 3HAHHA, €TO
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHUN: aTOM, MOJIEKYJa, XUMHYECKUN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBass MO XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAEATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OMHApHBIX COECJUHEHMSX, CTEIECHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBATH
NOHMMAHHE MNMEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YYE€HHsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOopble UMeroTcsl B Tabiuue «llepuoguueckas cuctemMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHThl, HEOPraHMYECKHe BELIeCTBa, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB, NOJTBEp)KJasi  ONUCAaHUWE TpPUMEpaMH  MOJIEKYJSPHBIX  ypaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeJMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSTh OCHOBHBIC OMEPAIlUU MBICIUTEIHLHON NEATEeIbHOCTH — aHAM3 U CHUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alHNI0, KIACCU(UKAIINIO, BBISIBICHUE TMPHUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHBIE  METOJbI  TO3HAHWS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYyIOH ©  J1a0OopaTOPHBIM
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 € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmMyc, (heHoadTaIeuH, METUIOPAHK U IPyTHUe).

K xonmy oOyueHust B 9 kJjacce mpeaMETHBIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMUYECKas peaKuus, XUMHUUYECKast
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTtauu3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAS, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOppo3us
METaJIOB, CIUIABBI, CKOPOCTh XUMHYECKOW pEaKIMH, MPeAebHO JOIyCTUMAs
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM WU TPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBJICHHS (OpMYJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
MeTaJuIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSIX, 3apsj HOHAa 10 XHMHYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHME: OIMMUCHIBATh M XapakTepu3oBaTh TabnuuHyro Gopmy [leproguueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3jiuyaTh MOHATHS «TJlaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh OO0O3HAuUEHUs, KOTOpPhIE HMEIOTCS B TMEPHOAUYECKOW Tadiuie, ¢
YUCJIIOBBIMU XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB DJJEMEHTOB M HX
COEIMHEHUH B Mpejesiax MajblX MEPUOJOB M TIABHBIX MOJATPYII C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XUMHUECKUE JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHEe XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUALMU KHUCIIOT, IEJIOUYEH U CONEN,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXIy BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCca STHX PEeaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXHOCTHU
IIPOTEKAaHUsl XMMUUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOT0 AJIEMEHTA 10 (POpPMYJie COEMHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/noBaHuEeM, a TakKe MpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
HUHCTPYKIHUSMHU IO BBITIOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPA3JIMYHBIX BEUIECTB:
pacrmo3HaBaTh OMNBITHBIM ITYTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HEOPIaHMYECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIbHON NEATENbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3allUI0, BBIABICHUE MNPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne KouunyecTBO 4acoB SeTpo e
JIEKTPOHHBI
HaumeHoBaHue pa3ieioB (undposbie)
KoHTpoJibH IIpakTHYeck
U TeM MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
/ ble padoThI ue padoTsbl
pecypchl
n
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUS
XuMHS — BakHas 00J1aCTh
CCTCCTRORHA bubnnoreka IIOK
TECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f41
MPaKTUYECKOU
837c
NEATEIIbHOCTH YEJIOBEKA
Bemectsa ccKite bu6mmoreka [IOK
TBa U XUMHYECKHU
B 15 1 https://m.edsoo.ru/7f41
peakiuu 837¢
Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopoz.

bu6nuoreka [IOK

Homsmie o6 oKCHIAX 6 https://m.edsoo.ru/7f41
o € 00 oKcuf 837¢
B omHsm bubmmorexa [JOK
OAOpOA. L0 €0 8 1 https://m.edsoo.ru/7f41
KUCJIOTAaX U COJISIX
837c
but6mmoreka [IOK
B .P LT
Ona. TacTBOPRL. LOTHTHE 5 1 1 https://m.edsoo.ru/7f41
00 OCHOBaHUIX
837¢c
OCHOBHBIC KJIaCCHI 11 1 1 but6mmoreka [IOK



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

4 HEOPraHUYECKUX
COETUHEHUN

https://m.edsoo.ru/7f41
837c

Uroro no pazaeny

30

Pa3nen 3. [lepunoanueckuii 3axon u [lepuoauyeckas cucremMa xumudeckux iementosn /1. U.

MenaeeeBa. CTpoeHne aTOMOB. XMMHUYeCKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHDbIE pe€akuu

[Tepunoanueckuii 3aKOH U

3 [lepuoauueckas cucrema bubnnorexka HOK
1' XUMHYECKHX 3JIeMeHTOB /1. 7 https://m.edsoo.ru/7f41
N. Mennene-eBa. CtpoeHue 837¢c
aToma
XUMUYECKasi CBA3b.
3. OKHCIIUTEIILHO- bubamorexa LOK
8 https://m.edsoo.ru/7f41
2 BOCCTAHOBUTEIbHBIC
837c
peakiuu
bu6nuoreka [IOK
Htoro mo paznemy 15 https://m.edsoo.ru/7f41
837c
bu6nuoreka [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41
837c
OBIIEE KOJJMYECTBO 68

YACOB I10 ITPOTPAMME



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

9 KJIACC

Ne KoumnuecTBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
Il KoHnTpobH IMpakTuyeck
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble padoThI ue padoTsbl
0 pecypcbl
Pasznea 1. BemecTBO M XUMHYECKHEe peaKu
1 [ToBTOpEHME U yriaydienue bubnmnorexka HOK
1' 3HAHUI OCHOBHEIX Pa3JIeIoB 5 1 https://m.edsoo.ru/7f41
Kypca 8 Kimacca a636
1 OCHOBHBIC 3aKOHOMEPHOC Bubmmorexa LIOK
: HOBHBIC 3aKOHOMEPHOCTH
) IMIECKIX HeaKIL 17? 4 https://m.edsoo.ru/7f41
peart a636
1 DNEeKTpoNIUTHYECKAs bubnmnoreka [JOK
3' IHACCOLHAANUS. XUMHUUYECKHE 8 1 1 https://m.edsoo.ru/7f41
peakuuu B pacTBOPax a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
5 OO6mrast XxapakTeprucTruKa bubnuotexa [JOK
1' XAMUYECKHX JIEMEHTOB 4 1 https://m.edsoo.ru/7f41
VIIA-rpynnsl. ['anorenst a636
2. | oo svemon biGiorera LIOK
' ,, 6 https://m.edsoo.ru/7f41
2 VIA-rpynnel. Cepa u eé
a636
COETMHEHUS
2. OOm1ast xapaKTepUCTHKA 7 1 bubmmoreka [JOK
3 XHUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/7f41



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

VA-rpymmsl. A30t, hocdop
U MX COCIMHCHHUSI

a636

OOm1ast xapaKTepUCTHKA

2 XUMHYECKHUX DIIEMEHTOB bubmorexa HOK
' 8 https://m.edsoo.ru/7f41
4 IVA-rpynnel. Yraepon u 2636
KPEMHUN U UX COCTUHEHUS .
Hroro no pazneny 25

Pa3zgen 3. MeTaJIbl M X COeIUHEHU S

3 bubmuorexa [JOK
1' OO01ue cBoicTBa METAIOB 4 https://m.edsoo.ru/7f41
a636
3. BakHeiilme MeTaiuIbl U UX bubmorexa HOK
5 coeTHeRIS 16 https://m.edsoo.ru/7f41
a636
Hroro mo pazueny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4 Bemiectsa 1 MaTepuasl B bubmmorexa HOK
' B P 3 https://m.edsoo.ru/7f41
1 JKA3HH YeJI0BeKa
a636
Hroro no pazneny 3
bu6nuoreka [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41
a636
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHME
8 KJIACC

J

Tema ypoka

~ -

IIpenmer xumuu. Posb xumuu B
JKU3HM 4enoBeka. Tena u Bemecrsa

[TonsTre 0 MeTOAaX MO3HAHUS B
XUMHUU

[Tpaktuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOpUX U PUEMBI
oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM

YucThle BEIIeCTBA U CMECH. CnocoObl
pa3aciICHUA cMmeceit

[IpaxTuyeckas padora Ne 2
«Pa3nenenue cmeceli (Ha mpumepe
OUYNCTKH ITOBAPEHHOM COJIN)»

KoanuecTBo 4acoB

Bce
ro

Kounrtpous
HbIE
padoThbI

IIpakTHye
cKHe
padoTbI

Jara
usyude
HUS

DJIeKTPOHHbIE
uudgposbie
o0pa3oBareJib
HbI€E pecypchbl

bubnuoreka
LHOK
https://m.edsoo
.ru/ff0d210c

bubmnnoreka
LHOK
https://m.edsoo
.ru/ff0d227e

bubnunoreka
HOK
https://m.edsoo
.ru/ff0d23dc

Bubnunoreka
ILHOK
https://m.edsoo
-ru/ff0d26ca
bubnunoreka
ILHOK
https://m.edsoo
.ru/ff0d28c8



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

ATOMEI 1 MOJICKYJIbI

Bubmnoreka
HOK
https://m.edsoo
.ru/ff0d2a6¢

XuMHYeCKUEe dIIEMEHTRI. 3HAKU
(CI/IMBOJ'ILI) XUMHUYCCKHUX DJICMCHTOB

Bubmnoreka
ILHOK
https://m.edsoo
.ru/ff0d2be8

[IpocTsle 1 COKHBIE BEIECTBA

bubnuoreka
ILHOK
https://m.edsoo
.ru/ff0d2a6c¢

ATOMHO-MOJIEKYJISIPHOE YUCHUE

bubnuoreka
IHOK
https://m.edsoo
.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEILECTB.
Xumunueckast popmyina. BaneHTHOCTD
aTOMOB XMMHMYECKHUX JIEMEHTOB

OrtHOCUTEIbHAA aTOMHAs Macca.
OTHOCUTEBHAS MOJIEKYJISIpHAs Macca

MaccoBas 107151 XUMHYECKOTO
3JICMCHTA B COCIMHCHUHU

bubnunoreka
IHOK
https://m.edsoo
.ru/ff0d2eae

Bbubmnunoreka
ILHOK
https://m.edsoo
-ru/ff0d323c
Bbubnunoreka
ILHOK
https://m.edsoo
.ru/ff0d350c

KomnuectBo Bemectsa. MoJb.

Bubmanoreka



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

Momnspnas macca

IHOK
https://m.edsoo
.ru/ff0d5230

duznyeckre 1 XUMUUCCKHUE SIBICHUS.

XuMUYecKas peakuus

Bubmnoreka
ILHOK
https://m.edsoo
.ru/ff0d37fa

IIpu3Haky u ycinoBus NPOTEKaHUS
XAMHYECKHUX PEaKui

bubnuoreka
ILHOK
https://m.edsoo
.ru/ff0d3al6

3aK0H COXpaHEHHUsI MaCChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

Beluncienus Koau4ecTsBa, MacChl
BEIL[ECTBA 10 YPABHEHUAM
XUMUYECKHUX PEaKLUn

Knaccudukanus xumudeckux
peakuuii (CoeMHeHNs, Pa3IOKEeHHUS,
3aMelIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O6o0IeHne u
cucTeMaTH3alus 3HaHUH

bubnuoreka
LHOK
https://m.edsoo
.ru/ff0d3b88

bubnuoreka
HOK
https://m.edsoo
.ru/ff0d5708

bubnuoreka
HOK
https://m.edsoo
.ru/ff0d3f34
bubnuoreka
HOK
https://m.edsoo
.ru/ff0d40c4

KonTtponbHast padora Nel no reme
«BemecTBa 1 XUMHYECKUE PEAKITUI

Bubmanoreka
1HOK



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

https://m.edsoo

.ru/ff0d4290
bubnuorexa
Bo3ayx — cmech razos. Cocras LIOK
Bo3ayxa. Kucinopon — ajieMeHT u
Hpo):([:}:(()e BeLueCTrl)sol.[ Oson https://m.edsoo
.ru/ff0d448e
. bubnuoreka
®dusnyeckue 1 XUMHUCCKUE CBOMCTBA LIOK
KHCIIOpOJia (peaKIuu OKUCIICHHUS,
ropeHEe; H((I:H;[TEe 00 okcuzax https://m.edsoo
.ru/ff0d4614
bubnuoreka
CriocoOb!I MmoTydeH s KUCI0poa B 110K
J1a00pPaTOPUH ¥ TIPOMBIIIJICHHOCTH.
HmeZeHefme Knciopona ttps://m.etlso0
.ru/ff0d497a
TennoBoii 3 pexT xumuaeckon bubnmnoreka
peaxkuuu, MOHATUE O HOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo
Y SHJIOTEPMUYECKUX PEAKIIHIX .ru/ff0d4790
bubnuorexa
TomnuBo (He(Th, Yroiab U METaH). 110K
3arps3HeHUE BO3/TyXa, CIIOCOOBI €To
npelj_'[ OTBpameHnyX ’ https://m.edsoo
.ru/ff0d4c4a
bubnuorexa
[Ipaktuueckas pa6ora Ne 3 mo Teme 110K
«IlonydyeHnue u HpaHH
KI/I:J'IO};{:I[a 6143;(;?{;; eroeCBoﬁCTB» hitps://m.edsoo
’ ru/ffOd4ae2
Bonopoa — snemeHT u npocroe bubamorexa
[HOK

BelecTBo. HaxoxaeHnue B npupojae

https://m.edsoo



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

.ru/ff0d4ddo

duznueckre 1 XUMUYECKHE CBOMCTBA
Bojopoa. [Ipumenenue Bogopoaa

TloHaTHE O KUCIIOTaX U COIIX

CniocoObI moy4eHus BOAOPOia B
nabopaTopuu

[Tpaktuyeckas padora Ne 4 o Teme
«[Tomyuenue u cobupanue BoJ10poJa,
U3YYEHHUE €T0 CBOWCTB)

MonsipHblii 00BEM ra30B. 3aKOH
ABorazpo

Brruucienus o0b€Ma, KOJIHYECTBA
BEIL[ECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIECTBA WIIK 00BEMY

bubmnoreka
HOK
https://m.edsoo
.ru/ff0d4ddo

bubmnoreka
HOK
https://m.edsoo
.ru/ff0d50d2

bubnnoreka
HOK
https://m.edsoo
.ru/ff0d4ddo

bubnunoreka
LHOK
https://m.edsoo
ru/ff0d4f42

bubnnoreka
LHOK
https://m.edsoo
-ru/ff0ds42e
bubnunoreka
ILHOK
https://m.edsoo
.ru/ff0d55a0

Brruncinenns o06EMOB ra3oB 1o
YPaBHEHUIO PEAKLIUHA HA OCHOBE
3aKOHA 00OBbEMHBIX OTHOLIEHUI ra30B

bubnunoreka
IIOK
https://m.edsoo
.ru/ff0d5708
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dusnyeckre U XUMUYECKHE CBOMCTBA
BOJIBI

Bubmnoreka
HOK
https://m.edsoo
.ru/ff0d587a

Cocras ocHoBauuii. [lousarue 00
UHMKATOpaXx

Bubmnoreka
ILHOK
https://m.edsoo
.ru/ff0d59e2

Bopna xak pacTBopuTE®.
HaCBIHIeHHI)Ie 1 HCHACBIIIICHHBIC
pacTtBopbl. MaccoBast 10J1s1 BellecTBa
B pacTBOpe

bubnuoreka
ILHOK
https://m.edsoo
.ru/ff0d5b40

[IpakTrueckas padora Ne 5 o reme
«ITpuroroBieHue pacTBOPOB ¢
ONpeeNEHHON MaCcCOBOU J10JIEH
pacTBOPEHHOTO BEILIECTBA»

bubnuoreka
IHOK
https://m.edsoo
.ru/ff0d5eba

KonTpoasHnas pabora Ne2 no teme
«Kucnopoa. Bogopoa. Boga»

OKcuIbl: COCTaB, KJIacCuUKaIs,
HOMEHKJIaTypa

[TonydeHue u XUMHUYECKUE CBOWCTBA
KHCIIOTHBIX, OCHOBHBIX U
aM(}OTepHBIX OKCHUJIOB

bubnuoreka
HOK
https://m.edsoo
.ru/ff0d6342

bubnuoreka
HOK
https://m.edsoo
.ru/ff0d664e
bubnuoreka
HOK
https://m.edsoo
.ru/ff0d664e

OcHoBaHusI: cOCTaB, Kinaccuduxams,

Bubmanoreka
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HOMEHKJIaTypa HOK
https://m.edsoo
.ru/ff0d67ca
bubnmoreka
[TonyuyeHne n XuMU4eCKHE CBOMCTBA HOK
OCHOBaHUM https://m.edsoo
.ru/ff0d67ca
bubnuorexa
Kucnotsl: cocras, kiaccudukarus, IIOK
HOMCHKJIATypa https://m.edsoo
ru/ffOdfee2
bubnuorexa
[TonyueHne n XuMU4YECKHE CBOMCTBA HOK
KUCIIOT https://m.edsoo
ru/ffOdfee2
bubnmnoreka
Conu (cpenHue): HOMEHKIIATYpA, 110K
zzs;zf;;nonyqunﬂ,ngnquKHe https://m.edsoo
.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue bubnuotexa
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME HOK
«OCHOBHBIE KJIACChI HEOPTaHUYECKUX https://m.edsoo
COEIUHEHUI» .ru/00ad9b7c
bubnmnoreka
I'eneTnyeckas cBsI3b MEXKy KilaccaMmu HOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo
.ru/00ad9a50
O06o01IeHre U CHCTeMAaTH3aIIUs bubnmoreka

3HAHUH

HOK
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https://m.edsoo
.ru/00ad9cb?2

KonTtponsnast padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coequHeHU"

Bubmnoreka
ILHOK
https://m.edsoo
.ru/00ad9ela

[lepBbIe MOMBITKU KITACCU(PUKAIIN
XUMUYECKHX IeMEHTOB. [IoHsATHE O
IPYIIAxX CXOAHBIX AIEMEHTOB

[Tepunonnueckuii 3aKoH 1
[Tepunonnueckas cucrema
XUMHYECKUX 35ieMeHToB 1. 1.
Meneneesa

[Tepuopl, TpynIBl, MOATPYIIIBL

Crpoenue atomoB. COCTaB aTOMHBIX
anep. N3oTomsl

CTpoeHue AIIeKTPOHHBIX 000I0YEK
aTOMOB 35ieMeHTOoB [lepuonnyeckoii
cuctemsl J[. 1. Menaeneena

XapakTepucTUKa XUMUYECKOTO
AJIEMEHTA T10 €T0 MOJIOKEHUIO B
ITepuonnueckoii cucreme /1. U.

bubnuoreka
ILHOK
https://m.edsoo
.ru/00ad9ffa

bubnuoreka
LHOK
https://m.edsoo
.ru/00ada52c

bubnnoreka
HOK
https://m.edsoo
.ru/00ada52c

bubmnnoreka
LHOK
https://m.edsoo
.ru/00ada342
Bubnunoreka
ILHOK
https://m.edsoo
.ru/00ada6bc
bubauoreka
LHOK
https://m.edsoo
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Mennenecena

.ru/00ada824

3nauenue [leproanyueckoro 3akoHa
JUTSL pa3BUTHS HAYKU U MIPAKTUKH. [].
N. MenneneeB — y4€HbIH, IEAaror U
rpakJIaHUH

BJIGKTpOOTpI/H_IaTeJ'ILHOCTb aTOMOB
XUMHUYCCKUX 3JICMCHTOB

HMonnas xumudeckas CBs3b

KoBanenThas MoJIsIpHass XUMHUUICCKast
CBA3b

KoBanenThas HEMoJsIpHad
XUMHUYCCKas CBA3b

CreneHp OKHUCIECHUSI

bubnuoreka
ILHOK
https://m.edsoo
.ru/00ada96e

bubnuoreka
LHOK
https://m.edsoo
.ru/00adaab8

bubnnoreka
LHOK
https://m.edsoo
.ru/00adac34

bubnunoreka
LHOK
https://m.edsoo
.ru/00adaab8

bubnnoreka
LHOK
https://m.edsoo
.ru/00adaab9
bubnunoreka
ILHOK
https://m.edsoo
.ru/00adae28

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxiuu

bubnunoreka
IIOK
https://m.edsoo
.ru/00adb076
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Bubaunoreka

0 OKHCIIHTENN U BOCCTAHOBUTEIN 1 LOK

4 https://m.edsoo
.ru/00adb076
bubnuorexa

6 KonTponpHas padora Ne4 o Teme LIOK

5 :}S;}:’c;eﬂne aTomMa. XUMHYecKas 1 https://m.edsoo
.ru/00adb486
bubnmmoreka

6  Pesepsubiii ypok. O6001IeHNE 1 1 HOK

6 cucremaru3anys 3HAHUN https://m.edsoo
.ru/00adb33c
bubnmmoreka

6 PesepsHbil ypok. O600IICHNE U 1 HOK

7 cucTeMarHM3anys 3HaAHUH https://m.edsoo
.ru/00ad9cb?
bubnuoreka

6 PesepsHbrii ypok. O600IICHNE U 1 HOK

8 cucremarm3anus 3HAHUIH https://m.edsoo
.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

A KoaunuyecTBO yacoB
Jara DJIeKTPOHHbIE
n KouTpoan uupposbie
/ Tema ypoka Bce HEIe IIpakTn4yec H3y4YeH o6pasoBaTeBH
ro KHe padorpl M4
I padoThbI ble pecypchl
[lepuoauueckuii 3aK0OH. Bubianoreka
[lepuoauueckas cucrema 1 HOK
XUMHYECKHX 31eMeHToB J1. 1. https://m.edsoo.
Menpeneena ru/00adb59e
3aKOHOMEPHOCTH B bubnuoreka
W3MEHEHHHU CBOIMCTB 1 HOK
XUMHUYECKHMX DJIEMEHTOB https://m.edsoo.
HEePBBIX TPEX MEPUOIOB ru/00adb6b6
bubnuoreka
Knaccndukamus u
HOMeHK(JI;aTy;a 1 LOK
https://m.edsoo.
HEOPTraHWYECKUX BEILECTB ru/00adb7e2
. bubmmoreka
Buapl XUMHUYECKOH CBS3U U 110K
Tnmf KPUCTAITHYECKHUX 1 https./m.edsoo.
peHieToK ru/00adbac6
KonTponbnas pabora Nel no
teMe «lloBTOpeHne n
yri1yOneHne 3HaHui 1 1

OCHOBHBIX pa3feyioB Kypca 8
KJj1acca
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Knaccudukamnus XUuMHIeCKHX

Bubaunoreka

PEAKIIHMH 1O pa3TuIHbIM LOK
https://m.edsoo.
HPHSHARAM ru/00adbcb0
[TonsiTHe 0 ckopocTH bubnuorexa
XUMHUYECKON pEaKLMH. HOK
[ToHsiTHE O TOMOT'€HHBIX U https://m.edsoo.
reTEPOreHHBIX PEAKIUIX ru/00adbe9a
IIonsTHE 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI, bubnmnoreka
BIIUSIOLINE Ha CKOPOCTh HOK
XUMHYECKON pEaKiuy U https://m.edsoo.
10JIOKEHHNE XMMHUYECKOTO ru/00adc28c
paBHOBECHS
bubnmoreka
OKHCIUTENBHO- HOK
BOCCTaHOBHUTEIIbHBIC PEAKIIUU https://m.edsoo.
ru/00adcade
. bubnuorexa
Teopust 2NEKTPOITUTHYECKON LIOK
L[Hcgounaupm. CuibHEIE U hitps://m.edsoo.
CITa0bIe ANEKTPOIIUTHI u/00adcd68
bubnmoreka
HoHnHbIe ypaBHEHUS peakInil LOK
https://m.edsoo.
ru/00add448
XuMHYeCcKre CBOMCTBA KUCIIOT bubnmoreka
1 OCHOBaHHUU B CBETE IIOK

MpeACTaBICHUI 00

https://m.edsoo.
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ANEKTPOJIUTUYECKON
JUCCOLMAluU

ru/00add5d8

XUMUYECKUE CBOKMCTBA COJIEN
B CBETE NPECTaBICHUN 00
ANEKTPOIUTUYECKOMN
JUCCOLMALIUU

Bubanoreka
[HOK
https://m.edsoo.

ru/00add8b2

[TonsiTe o ruaponaU3e coJien

O06o0061IEHNE U
cucTeMaTu3alus 3HaHui

[TpakTuyeckas padora Ne 1.
«Pemenne
IKCTIEPUMEHTAIBHBIX 33129

Konrtponsnas padora Ne2 o
TeMe «DJIEKTPOIUTHIECKAS
aucconuanusi. XUMHUECKHe
pEaKI1u B pacTBOpax»

OO01mas xapakTepucTHKa
raJIoreHOB. XUMHUYECKUE
CBOICTBa Ha MpUMeEpE XJIopa

Xnopoogopoa. ComnsiHast
KHCJIOTa, XUMHYCCKHE
CBOICTBA, MOJTYyYCHHUE,

Bubianoreka
IHOK
https://m.edsoo.

ru/00add9d4
bubnuoreka
HOK
https://m.edsoo.

ru/00addd12

Bubmnoreka
HOK
https://m.edsoo.

ru/00addbfa

Bubmnoreka
HOK
https://m.edsoo.

ru/00addecO

Bubmanoreka
HOK
https://m.edsoo.

ru/00addfe2

Bbubnuoreka
1HOK
https://m.edsoo.
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pPUMCHEHHE ru/00ade104
[TpakTtrueckas padora Ne 2 o bubnuorexa
teMme «llomyuenue conssHol HOK
KUCIIOTBI, H3y4eHHE € https://m.edsoo.
CBOMCTB» ru/00ade348
Bbruuciienus mo ypaBHEHUsIM bubnmoteka
XUMHYECKUX PeaKIui, eciu HOK
OJIH U3 PEarcHTOB JIaH B https://m.edsoo.
U30bITKE ru/00ade488
bubnmnoreka
OO01mas xapakTepucTHKa HOK
351eMeHTOB VIA-rpymiis https://m.edsoo.
ru/00ade64a
ANoTpOnHBIE MOAU(PHUKALINT bubnmmorexa
cepbl. Haxoxxnenue cepsl u €€ HOK
COCJIMHEHUH B IPHUPO/IE. https://m.edsoo.
XUMHUYECKHE CBOWCTBA CEPBI ru/00ade64a
bubnuotexa
CepoBoniopo1, cTpoeHHe, 110K
(1)1/13f1qe01<1/1e Y XUMUYECKHUe https://m.edsoo.
croneTEd ru/00ade802
Oxkcunel cepsl. CepHast bubnuoreka
KHUCTI0Ta, GUBNYECKUE U HOK
XHMHYECKHE CBOICTBA, https://m.edsoo.
IpUMEHEeHHE ru/00adea28
XUMHYECKUE peaKlluu, bubnuoreka
JIe)KaIlue B OCHOBE IIOK
HPOMBIIUICHHOTO CIOC00a https://m.edsoo.
HOJTY4EHHS CEPHOI KHCIIOTHI. ru/00adec8a
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XUMHUYECKOE 3arpsi3HEHUE
OKpPY’KaroIllel cpebl
COEIMHEHUSIMU CEPBI

Bubnuoreka
Brrunciaenue MaccoBoii 1011 HOK
BBIXOJ1a TIPOYKTa PEaKIuu https://m.edsoo.
ru/00adec8a
OO0m1as xapakTepuCTUKa BubmoTeKa
aneMeHToB VA-rpynmsl. A30T, 10K
pacnpocTpaHeHue B PUPOJIC, hitps://m.edsoo.
(bU3HYECKUE M XUMUYICCKHEC ru/00adeead
CBOMCTBA
A bubanoreka
MMHAK, €TO @Hinqecxne " TIOK
XUMHUYECKHE CBOWCTBA, https://m.edsoo
MOJTyYeHUE ¥ IPUMEHEHUE fu /06 adde 4 '
Bubmnoreka
[IpakTrueckas padota Ne 3 o TIOK
teme «Iloyuenne ammuaka, https://m.edsoo
W3yYEHHUE €r0 CBOMCTB» U /06adfi80 '
A ) Bubmnoreka
30THAs KHCIOTa, €€ TIOK
(bU3HYECKUE M XUMUICCKHE hitps://m.edso0o
CBOMCTBA ru/00adf306
Hcnonb30BaHne HUTPATOB U
8 Bubmnoreka
coJIell aMMOHUS B KaHCCT?e 1IOK
MUHEPaIbHBIX YI0OpECHHI. hitps://m.edsoo
XUMHUYECKOE 3arpsi3HEHUE [ /06 adf£';18 '

OKpYKaroIlei cpebl
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COCAMHCHUAMHU a30Ta

®docdop. Oxcua pochopa (V) bubnuorexa
u docdopHas KUCIoTa, HOK
(bu3ryecKre 1 XUMUYECKHE https://m.edsoo.
CBOWCTBA, MOJyYCHHE ru/00adf68a
Hcnonb3oBanue pocdaros B bubnuorexa
Ka4yeCTBE MUHEPAIbHBIX HOK
y1o0peHuii. 3arpsi3HeHIE https://m.edsoo.
HPUPOIHOH cpebl pocharamu ru/00adfc20
bubnmnoreka
VYraepon, pacipocTpaHEeHUE B 110K
NPApOZE, (bmmelcme 1 https://m.edsoo.
XUMHUYECKHE CBOHCTBA u/00adfdoc
Oxkcunsl yriaepoaa, ux Bubmorexa
buznyecKrue 1 XUMUIECKHE 110K
CBOICTBa. DKOIOTHYECKUE
pOOIIEMBI, CBI3aHHbIE C hitps//m.edsoo.
’ ru/00adfebe
okcusom yriepoaa (IV)
bubnmnoreka
YronbpHas KUCI0Ta U €€ COU LOK
https://m.edsoo.
ru/00ae006¢
YIIIEKUCIIOTO Ta3a. LOK
KauecTBeHHast peakiius Ha https://m.edsoo.
ru/00ae027e
KapOoHaT-HOH"
[lepBoHauanbHBIE TOHATHUS 00 bubnuotexa
OpraHUYECKUX BEIECTBAX KAK HOK
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0 COEIMHEHUSX yriepoaa

https://m.edsoo.

ru/00ae054e
bubnnorexa
Kpemnuit u ero coennHenus LHOK
https://m.edsoo.
ru/00ae080a
lr)[:sllglizecxaﬁ paborta Ne 5. Er6imoTexa
LHOK
izgéef ;zd)zza;nl;zzlx SO https://m.edsoo.
ru/00ae0bf2
HEMETaJUTBl U UX COCIUHEHHUS
KonTponpHas padora Ne3 mo EHO?(IHOTeKa
TeMe «BaxkHenmmue
https://m.edsoo.
HEMETaJUTBl U UX COCIUHEHHUS ru/00ae0e18
OO01mmas xapakTepucTHKa
XUMHYECKUX PJIEMEHTOB — Eumorexa
MeTauioB. MeTaminyeckast 110K
CBSI3b U MeTaJ'IJ'H/I‘IGCKaf.I' https:/m.edsoo.
KpHCTaJqueCKafi peméTka. (u/00ae103e
dusnyeckre CBOMCTBA
METaJIJIOB
XuMudeckue CBONCTBA bubmmoreka
METAJIIOB. HOK
DIEKTPOXUMHYUECKUH PsJT https://m.edsoo.
HaNpPsDKSHUH METaJLIOB ru/00ael1156
OO6mme crnocoOb! MOTYYEHUS bubnuoteka
MeTaioB. CIlIaBsl. IIOK

Brruncnenus no ypaBHeHUSIM

https://m.edsoo.



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

XUMHYECKHUX PEaKLMii, eciu
OJIUH U3 PEareHTOB COACPIKUT
IpuMecH

ru/00ael156

[TonsaTHe 0 KOppo3uUn
METAJIJIOB

Bubanoreka
IHOK
https://m.edsoo.

ru/00ael278

[Ilenounbie METATIIBI

bubmuoreka
[HOK
https://m.edsoo.

ru/00ael4b2

OKCI/IIII)I N TUAPOKCUABI
HaTpuA U KaJiud

[Ienoyno3eMeIbHBIE METAIIBI
— KaJIbLIUUA Y MarHui

Baxueiinme coequHeHUA
KaJIbIIUS

O060061EHNE U
CUCTEMATHU3ALMS 3HAHUN

Bubianoreka
IHOK
https://m.edsoo.

ru/00ael4b2

Bubmnoreka
HOK
https://m.edsoo.

ru/00ael5e8

Bubmnoreka
1HOK
https://m.edsoo.

ru/00ael15e8

JKEcTKOoCTh BOIBI M CITOCOOBI
€€ yCTpaHEeHHUst

Bbubmmoreka
LIOK
https://m.edsoo.

ru/00ae1886



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

[IpaxTuueckas padora Ne 6 o
TeMme "JKECTKOCTh BOIBI U
METO/IbI €€ yCTpaHeHus "

Bubaunoreka
HOK
https://m.edsoo.

ru/00aelae8

AJTIOMAHAN

Bubanoreka
IHOK
https://m.edsoo.

ru/00aelc64

AmdoTepHbIe CBOICTBaA
OKCH/JIa M THJIPOKCH/IA

bubmmoreka
[HOK
https://m.edsoo.

ru/00aelc64

Kemeso

bubmmoreka
IHOK
https://m.edsoo.

ru/00aeld86

OKcuIbl, THIAPOKCUIBI U COJIHA
xenesa (II) u xenesa (11I)

O060061EHNE U
cUCTeMaTHu3aus 3HaHUHU

[IpakTuueckas padora Ne 7.
Pemenne
AKCIEPUMEHTAIBHBIX 3a1a4 110
TeMme «BakHeuIne MeTalibl U
UX COCIMHCHUS

Bubmnoreka
HOK
https://m.edsoo.

ru/00ae35e6

Bubmanoreka
1HOK
https://m.edsoo.

ru/00ae3de8

Brpluncnenus no ypaBHEHUAM
XUMUYECKHUX PEAKLUM, ECIIH

Bubnnoreka
1HOK



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

OJIMH M3 PEarcHTOB JIaH B
U30BITKE WK COMAEPIKUT
npuMecH. Beraucienus
MacCOBOMH 01U BBIX0OJa
IPOAYKTa PeaKIuu
O0o0061IeH e U
cucTeMaTu3anus 3HaHUi

https://m.edsoo.

ru/00ael750

KontponpsHas padora Ne4 mo
TeMe «Baxuenme MeTanibl U
UX COEINHEHUI

BemectBa u maTepuaisl B
OBCE€IHEBHON KU3HU
qeJIoBeKa

XUMHUECKOE 3arps3HEHNE
OKPY’KaroIllen cpebl

Poap xumnu B pCeUICHUN
9KOJOTHYCCKHUX HpOGJ’ICM

PesepBHriit ypok. O6001ICHHE
U CHCTEMAaTH3allusl 3HAaHUN

PesepBHsIit ypok. O600IICHHE
U cUcTeMaTHu3als 3HaHui

Bubianoreka
HOK
https://m.edsoo.

ru/00ae3f50

Bubmnoreka
HOK
https://m.edsoo.

ru/00ae4270

Bubmnoreka
HOK
https://m.edsoo.

ru/00ae4270

Bubmanoreka
HOK
https://m.edsoo.

ru/00ae0d0a

Bbubnuoreka
1HOK
https://m.edsoo.



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

ru/00adb33c

6
8

PesepBHrIit ypok. O600IICHHE
M cUCTeMAaTu3alus 3HaHui

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

68

bubnuoreka
LHOK
https://m.edsoo.
ru/00ad9cb2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






