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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma o XMMHUU Ha YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHUsl COCTaBICHA HA OCHOBE
TpeOoBaHUIl K pe3ylibTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIMU MPENOoaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanun.

[IporpaMmma 1o xuMHM [Ja€T MpEeACTaBICHUE O IENAX, OO0Ied cTpareruu OOydeHHUs,
BOCIIUTAHUS W Pa3BUTHA OOYy4YaIOIIUXCS CpPEeICTBAMU Y4YEOHOro MpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, ONPEAETSAET KOJIUUECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
M3YYCHUS] XUMUHU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaessieT BO3SMOXKHOCTH IpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa30BaHUs, a TAK)Ke TpeOOBaHUM K pe3yJbTaTaM 00y4YeHHsS] XUMUU
HA YypOBHE IMeNell u3ydeHHs NpeaMeTa W OCHOBHBIX BHJOB YyueOHO-IO3HABATEIbHON
JESTEIbBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YYEOHOIO COJIEpIKaHuUs.

3HaHUE XUMHUH CIYKHUT OCHOBOMW /I (POPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €T0
MPEJICTaBICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTABICHHS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLUU BEIIECTB B MPUPOJIE, O MYTIX
pelieHus Ta00albHBIX IPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

W3ydeHue XumMuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KyJbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yyaroumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesATeIbHOCTH,  SKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaK M B
MpoQeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (OPMHPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
00ydaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarorMueckyd aJanTUPOBAaHHBIM OTpakeHUEM
0a30BOM HAYKW XMMUU Ha OMPEEIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaroImyMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKON XUMUH.

CtpykTypa coaepxaHusl MPOorpaMMbl MO XMMHH c(HOpMHUpPOBaHAa HAa OCHOBE CHCTEMHOI'O
noaxona kK eé msyueHuro. CopepiaHue CKIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHM30BaHbl IO NPHUHIMILY IOCIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOI'O YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa Jl. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— MPEACTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YPOBHA K JApPYyromy,
BBIMOJHAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyUEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAaHUIO M METOJaM I03HaHus B Hayke. M3yuenue xumun
OPOMCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxatomuiit Mupy, «buosnorus. 5—7 kinaccel» U «PuU3nKa. 7 KJ1accy.

[Tpu u3yyeHN XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpHI. 3afada yu4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU N3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAHMM W PA3BUTUU TIO3HABATEIIbHBIX YMEHHW W HMX TNPUMEHEHHMHM B Y4YEOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O OO0IIEro O0Opa3oBaHMs Ba)XHOE 3HAUCHHUE
IPUOOPETHN TaKUEe LIETH, KaK:

— (popMHpOBaHUE MHTEIIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHNEe O00ydaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHuS,
(bopMUPYIOIIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMHH;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOIIUMHUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESITEIbHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qrclie YMEHUH OOBSICHATh M OLIGHWBATH SBICHUS OKPYXKAIOIIETO MHpA, WUCIONb3Yys 3HAHHUS U
OTBIT, TIOJYYEHHBIE TPU HW3YUYEHUH XUMHUHU, TPUMEHATh WX TPH pelIeHuH TmpoliemM B
MTOBCEJHEBHOM KU3HU U TPYJOBOH IESATEIBHOCTH;

— (opMupoBaHue y 00yUarOMMXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUs [ICHHOCTH
XUMHUYECKHX 3HAHWHU Ui BBIPAOOTKM DKOJOTHYECKH I€IecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHsS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ WISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01mee 9nciio 4acoB, OTBEACHHBIX IS M3YYCHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaisieT 136 yacos: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHa4Ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHA B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJEKyIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BemecrBa. Monb. MossipHass macca. B3auMocBsi3b KOJIMYECTBA, Macchl U
quciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacy€rsl mo popmynaM XUMHUYECKUX COCTUHEHUH.

O®uznyeckue M XUMHUYECKHUE SIBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHHs. Kinaccudukanus XuMUYecKuX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM IMOCyJ0#, mpaBuiaMu paboThl B jgabopatopuu U nmpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (U3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHrEe BOCKA, TassHUE JIb/Ia,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJIEICTBHE MeNa ¢ KUCIOTOM) SABIEHU, Ha0t01eHue
U ONHCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pas3lokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWH, B3auMoJeicTBUe jkene3a ¢ pactBopoM coiu menu (II), m3ydenme cmoco6GoB
paszeneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, TNpPOBEJEHHE OUYUCTKU IOBAapEHHOW COJM, HAOJIOJEHHE U ONUCAHHE
pE3yJIBTaTOB IPOBEIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAHEHWS MacChl, CO3/IaHHE
MoIeNIeld MOJIEKYJT (ITapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopog — a5eMEHT M MpPOCTOE BELIECTBO.
Haxosxaenue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHs).
Oxkcupnpl. Ilpumenenue xucnopoga. CnocoObl MMOJyd4eHHs KHCIOpoJa B Jlaboparopuu U
IpoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dekT XUMHUECKOW peakluu, TEePMOXUMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEpPMUYECKUE peakuuu. TomauBo: yroinb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mpocroe BemecTtBo. Haxokaenue Bomopoda B INPUPOIE,
¢u3nueckrue 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0b! oty4eHus. Kucinotsl u conu.

Moutsipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Hacelmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pactBope. XUMHYecKue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUe NPUPOIHBIX Boja. OxpaHa W OYMCTKa
MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpa3yronue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyuenue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBanuil. @uU3MYECKHME M XMMHUYECKHE CBOMCTBAa OCHOBaHWU. llomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKUE
cBorcTBa KUCHOT. Pax akrusHoctr MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa cosieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBCHHOE OIpeCIICHUE COJCpKaHUsI KUCIOPOoa B BO3AYyXE, IMONIYICHHE, COOMpaHHeE,
pacrno3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W MpEKpalleHusi ropeHus (moxapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, MOJy4YeHUE, COOMpaHHUe, pacliO3HaBaHUE U
U3yueHue CBOMCTB Boaoponaa (TopeHue), B3aumozeiicTBue Bogopoaa ¢ oxcuaom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJ€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKPacKH WHAMKATOPOB B PACTBOpPAx KHUCIOT W LIEJIOYEH, M3ydyeHHUE
B3aumojeiictBuss okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMu,
peaKuHuii HEUTpalnu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33]1a4 M0 TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xummuuyeckux 3djementos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakiumn

[lepBrle TOMBITKA KIACCU(PUKALMUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCUIBL.

Ilepuonnueckuin 3akoH. llepmoauueckass cucremMa xumMuueckux dsemeHtos 1. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmbl [lepuognyueckoit cucTeMbl
xumuueckux syemeHTtoB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snep. M3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U MEPUOAAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHs HayKu U npakTuku. J[. . Mennenees — y4€Hbli U IpaskJaHUH.

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

Crenenb  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaJUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LIMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEed, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHM (TOpEeHre, PEaKUU Pa3I0KEeHHs], COSTUHEHNUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3E€H NMPHU MU3YYEHHH XMMHUHU B 8 KJIACCE OCYILECTBISAETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATHUH, TaKk U TOHSTHI,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIBbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O [IUKJIA.

OO0mue ecTeCTBCHHO-HAY4YHBbIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KilacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCHEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBIICHUE.

®dusnka: Marepus, aroMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsjll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadms: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, ITOJC3HBIC
MCKOIIaeMbl€, TOILIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeuecTBo M XUMHUYECKas peaKkusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMmMudeckux odaemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KalMs, KalbLUs U HUX COEAMHEHUN B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CtpoeHue BemecTBa: BHABI XUMUYECKON CBsA3U. THMBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAIUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWMCTBA
BEII[ECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, Te€HETHYeCKas
CBSI3b HEOPTraHUYECKHUX BEUIECTB.

Knaccudukanus XMMUYECKHX pPeakIuil M0 pa3NUYHbIM MpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY J(DQexTy, Mo H3MEHEHHIO CTeneHen
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYacCTHIO KaTajau3aropa). JK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTe O CKOpOCTH XMMHUYeckoi peakuuu. [loHsaTre 06 OOpaTUMBIX U HEOOPATHMBIX
XUMUYECKHX peaknusax. [IoHsSTHE O TOMOTeHHBIX M TETEPOTeHHBIX peaknusx. [loHsTue o
karanuze. [loHsTHE O XUMHUYECKOM paBHOBecHH. DaKTOPHI, BIMSIIONIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUS PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUN U COJIE B CBETE
MpEJICTaBICHU 00 BJIEKTPOIUTUYECKON aucconuainuu. KadecTBeHHbIE peakuud Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEeakUuu OT BO3IAEHCTBHS pPa3IMUHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK NMPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHHWE BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUl (FOpeHHE, peaKluu pPas3iokKeHUs, COCAUHEHUS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0O KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/ibl U HX coeJUHEHHSA

OOmass xapakTepucTHKa rajoreHoB. OcCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJCHCTBHE C MeTajUlaMH, HEeMeTaJUlaMu,
miesoyamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xia0puabl
Y UX HaXO0XJIEHUE B IPUPOJIE.

OOmast xapaktepuctuka 3JeMeHTOB VIA-rpynmnbl. OCOOEHHOCTHM CTpPOEHHUsS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHBIE MOAU(UKALIMN KUCIOPOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBOZIOpOA, CTpoeHHue, (U3NYeCKHe M XHUMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (pU3NYECKHe M XMMHUYECKHE CBOMCTBa
(obmue kak MpeACcTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE IPOMBILIUIEHHOTO croco0a MOoJdy4yeHUs cepHoW Kuciothl. I[IpumeHnenue
cepHoii KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cylb(paT-uoH. HaxoxaeHue
ceppl M €€ COCIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKAIOWIEH cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLICHUS.

OOmast xapakTepucTuka 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHsS. A30T, pacHpoCTpaHeHHWE B Mpupoje, (HU3UYECKue Hu
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero Gu3ndeckue u XMMHUECKue
CBOICTBa, Moy4yeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHMSI B KayeCTBE MHUHEPAJIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYKAIOMIEH Cpebl COSTMHCHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO3[AyXa, MOYBbI M BOA0EMOB). Docdop, ammoTporHbie MOIUPUKALIH
doctopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u dochopHas kucioTa,
¢du3nyeckue M XUMHYECKHE CBOWMCTBa, nosiyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OPEHHH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEpOJ, alUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue U XuMudeckue cBoictra. Ancopbuus. Kpyropopot yriepoaa B npupoze.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYeHHE U IMPUMEHEHHE. DKOJIOTHYEeCKHUEe MPoOIeMbl, CBSI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AIIEHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIM 3PQeKT. YToNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJy4deHHE M npumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHbIE MOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COCAMHEHMSIX YIriepoja
(MeTaH, 3TaH, JTWJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HUX HepepabOTKu
(6eH3uH), UX poJIb B OBITY ¥ MPOMBINIUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaKHBIX BEIIECTBAX:
KHUpax, Oelkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YelIOBeKa. MarepuaabHOE €IMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIy4€HHE MU IPUMEHEHHE.
CoenuHenns kpemHusi B mnpupone. OOmmue mpencraBnenus o0 okcuae kpemuusa (IV) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. Baxkueimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
6€30I1aCHOI0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaT€PHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOIMCTB COJITHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3NYecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUIOB (TaJOTe€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjJEeOMaTepuaioB), HaOdIofeHHWe Tpolecca OOYIVIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHON KHMCIIOTHI, U3yuYe€HHE XMMHMUYECKHX CBOMCTB pa30aBiIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIIoJIeHue IpHU3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa MU MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yI0OpEHUH,
NoJyyeHue, coOupaHue, pacro3HaBaHWE M U3yuyeHHE CBOWCTB aMMuUaka, IpOBEACHUE
KaueCTBEHHBIX peakuMid Ha HMOH aMMOHUS U Qocdar-uOH M U3y4YeHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCITOJIb30BaHUE BHUJIEOMATEPUANIOB), HM3YUYEHHE MOJENell KPUCTAUIMUECKUX PEIIETOK anaMasa,
rpaduta, ¢yJUiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEILIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojayyeHue, CoOOupaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-UOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIJIEHHE C TPOJYyKIHEeH
CHJIMKaTHOW HPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1Mo Teme «BaxHeine
HEMETaJIJIbl U UX COCTUHEHUS.



MeTajibl M MX COeTMHEHHS

OO0masi xapakTepUCTHKAa XHMHUYECKHUX DJJIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux emeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBSI3b M METAUIMYECKash KpHUCTaIMYecKas
pemérka. DJIEKTPOXUMUYECKUN Pl HaNpsDKEHUA MeTauioB. DU3HMYECKHME W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmuMe crnocoObl MoMydeHusi MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ MIPOMBIILICHHOCTH.

[llenounbie MeTawibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX 3J1eMEHTOB /I,
N. MenpneneeBa, CTpo€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOICcTBa (Ha nmpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB U UX COCTUHCHHI.

[[lenoyHo3emMenbHbICE METAUIBl MarHUl M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux 3iemeHToB [[. M. MeHpueneeBa, CTpOEHHME MX aTOMOB, HaxO0XJICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus M Kajblus. BaxkHeime coenuHeHus
KanbpIus (OKCU, TUAPOKCU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnmtoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJIeHUE B mpupoje. Ousznyueckre U XUMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuomnueckodt cuctemMe XuMHUYecKux a3yemeHtoB J[. U.
MenneneeBa, CTpoeHUE aToOMa, HaxOXJAeHUE B mpupojae. Pu3nueckue 1 XMMUYECKHUE CBOMCTBA
kene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m sxemeza (III), mx cocras, cBolicTBa u
MOJTy4YCHHUE.

Xumuueckuit Ikcnepumenm:

O03HAKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (IU3UYCCKHUMH CBOWCTBAMH,
W3y4YeHUE Pe3yJbTAaTOB KOPPO3UH METaUIOB (BO3MOXXHO HMCIOJB30BAaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCU/IA KaJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, IMpoIlecca TOPEHHUs jKele3a B
Kucinoposie  (BO3MOXKHO  HCIOJNBb30BaHHE  BUIACOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (II) u xenmesa
(III), meau (II), HaOmroieHNE W OMMCAHUE IMPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHelme MeTajabl U UX COCTUHCHHS).

XuMHus M OKpYyKaLIas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momoins mpH XUMHYECKHX OKOTax H
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAass KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii Ikcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MOJTUMEPHBIE MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXnpeAMETHBIX CBS3€M MPU U3YYEHUH XUMHH B 9 Kjacce OCyLIECTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmue ecTecTBEHHO-Hay4yHbIe MOHATHS: HAay4YHbIH (hakT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KiIacCH(UKaIus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHSI, MATCPHUAITHI.

®usnka: Marepus, arToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJICKTPUYECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHOEe COCTOSIHME BEIIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMYECKAs pEMIETKA, CIUIaBbl, (U3HUECKUE BEIMYUHBI,
€UHULBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, MJIAHETHI, 3BE3/b1, COIHIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTeMa, MUHEpAJIbHbIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOpPHbIE MOPOAbI, ITOJE3HBIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.



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

JUYHOCTHBIE PE3YJIBTATDI

JlngHOCTHBIE pe3yibTaThl OCBOCHHUS TMPOrPaMMbl OCHOBHOTO 0OIIEro o0Opa3oBaHUs
JIOCTUTAIOTCS B XOJIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHLHOM JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIUOHHBIMU  POCCUUCKHUMH  COLMOKYJBTYPHBIMH W  JyXOBHO-
HPaBCTBCHHBIMU 1IEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MpPAaBHJIAMH M HOPMaMHU TOBEACHHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHSI M COITUATTU3AIIMHA 00YUYaOIIUXCSI.

JIM9HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pPACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM 4HCJIE€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY M HAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOIO OOINECTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEpHOW MH(pOpMaIueld o MmepeoBbIX AOCTHIKCHUSX U OTKPBITHUAX
MHUPOBON U OTEYECTBEHHOW XHWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBe
MHpa 1 00IIeCTBa;

2) rpa:kKIaHCKOr0 BOCIIUTAHMS

MIPEACTABICHUS O COIMAIBHBIX HOPMaX W TpaBWIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE, KOMMYHHUKaTHBHOU KOMITETEHTHOCTH B 0O0IIIECTBEHHO IMOJIE3HOH,
y4eOHOMCCIICIOBATEIILCKOM, TBOPYECKOM ¥ JPYTHUX BHJIAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HOW COBMECTHOM JISATEIIBHOCTH IPHY BHITIOJHEHUH YIeOHBIX, TO3HABATEIILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCHEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILECCe 3TOH y4eOHOHM AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHHWE WM TIOCTYNKH CBOUX TOBAPHINCH C TO3WIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHHUS ITOCIICJICTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHUYECKHUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHUYECKOM  peaKIlvH,
COOTBETCTBYIOIIIHE COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIISIOIIAE OCHOBY JUIS
MOHWMAHUS  CYINIHOCTH HAyYHOW KapTHHBI MHpa, TMPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YeNOBEKa ¢ MPUPOTHON Cpeoi, 0 ponu
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATCIIGHBIE MOTHBBI, HAIPABJIICHHBIC HA IOJIYYCHHWE HOBBIX 3HAHUN IO XHMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX TMPOIECCOB W SIBJICHUMU, IO3HABATEIIBHOM,
MH(OPMAIIMOHHON U YUTATEIhCKOM KyIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpPaTypOW, MOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIBLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pazoBaHUI0, TIPOEKTHON U MCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BEIOODPY
HATNPaBIEHHOCTU U YPOBHS 00yUYEHUS B AajbHEHIIIEM;

4) popmupoBaHus KYJIbTYpPbI 310POBbA:

OCO3HAHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO,
YCTaHOBKHM Ha 3/I0pPOBbI 00pa3 >KW3HMU, OCO3HAHHE MOCIEACTBHA W HENPHUITHE BPEIHBIX
NpUBBIYEK (YMOTPEONEHUSI alKOrojs, HApKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIO/ICHUS



paBwJI 0E30MaCHOCTH TPH OOpaleHUH C XMMHYCCKHMH BEIIECTBAMHU B OBITY M pealbHON
JKHA3HU,

S) TPy10BOr0 BOCIIUTAHUSA:

HMHTEPEC K MPAKTHIECKOMY M3yUEHHUIO MPOPECCHi U TPpyAa pa3InIHOro pojia, YBaKCHHE K
TPYAy | pe3yJbTaTaM TPYJOBOH JAEATCILHOCTH, B TOM 4YHCIIE Ha OCHOBE IPHUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIAUBUAYAIbHONW TPAEKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIICCTBCHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHEIIHONH MPOo(heCCHOHATBLHOM JEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHHUIH, TOTOBHOCTh aJJAITUPOBATLCS B POGECCHOHATIBLHOU CPe/Ie;

6) PK0JIOrMYeCKOro BOCIIMTaHHUA:

9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHUE K MPUPOJC KaK UCTOUYHUKY JKHU3HU Ha 3emie,
OCHOBE ©€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJOPOBOr0 M 0e30macHOro odpasa »KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U IICHXHUYECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTH COOJIFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIINX 310POBbIO U JKU3HU JIFOCH;

CIOCOOHOCTH TPUMEHSTh 3HAHMS, IMOJy4YaeMbIe TPU U3YyUYCHUH XUMHH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYIKAIOUICH MPUPOTHON CPEIOH, JUIsl MOBBIIICHUS YPOBHSI KOJIOTHYECKON
KYJITYpBI, OCO3HAHHS INIO0ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM M MyTed MX pelICHUs
HOCpeI[CTBOM METOAOB XHMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, yMeHI/Iﬂ pYKOBOIICTBOBaTI)Cfl UM B
M03HABATEILHOW, KOMMYHHKATHBHOM U COIMAILHOW NIPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATHI

B COCTaBC MCTaHpCIIMeTHI)IX pe?’y.HI)TaTOB BBIACTIAKOT 3HAYUMBIC JIA (bOpMHpOBaHI/Iﬂ
MHUPOBO33pEHUST OOIICHAYYHBIE MMOHATHUS (3aKOH, TCOPHS, MPUHIIUI, THUIMOTEe3a, (aKT, CHCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYToe.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYCOHBIX
peaMeTax M IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX IPEIMETOB (POPMHUPOBATH MIPEICTABICHHE O
LIEJIOCTHOW HAayyHOM KapTHUHE MHpa, U yHHMBEpCaJlbHble YUeOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHMKATHBHBIE, PETYJATHUBHbBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEILHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOMW JCSITEIbHOCTH.

IMo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

Ba3oBrle JJornuecKue 1elcTBHs:

YMGHI/UI HNCITIOJIL30BATH HpI/IéMBI JIOTUYCCKOTO MBIIIJICHUA HpI/I OCBOCHUU 3HaHPII>i:
pPacKphIBaTh  CMBIC] XMMHUYECKHX TIOHATHH (BBIACIATH HMX XapaKTepHbIC IPHU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITHUSMH), UCTIOIB30BATh TOHATHS ISl OOBSCHCHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUHU I KJIacCHUPUKAIUU
XUMHNYCCKUX BCHICCTB U XUMHNUYCCKUX peaKHHﬁ, YCTaHaBJ'II/IBaTI) HpI/I'-H/IHHO-CJ'ICHCTBCHHI)IG CBsA3HU
MEXIy 00BEKTAMH U3YYCHUS, CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTUBHBIC, 1CTyKTHBHBIC,
10 aHAJIOTHH), JeJIaTh BBIBOBI U 3aKIIOUCHHUS;

yMEHHE NMPUMEHATh B IMpoliecce MO3HAHUS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
NPUMEHSICMbIC B XUMHH MOJICIBHBIC MPEICTABICHHUS — XMMUYCCKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYeCKass (GOopMysia M YpaBHEHHE XHUMHUYECKOM peakiluu — TpU PEHICHHH Y4eOHO-
ITIO3HABATCIIBbHBIX 3aaad, C yqéTOM OTUX MOACJIBHBIX Hpe}ICTaBHeHI/Iﬁ BBISIBJIIATH nu
XapaKTepI/I?;OBaTB CymeCTBeHHBIe HpI/ISHaKI/I HSy‘—IaeMBIX O6’BGKTOB — XUMHUYECCKUX BCIICCTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUMHHO-CIICACTBEHHBIC CBS3U U
NPOTHBOPEYHS B U3YYaEMBIX MPOIECCAX U SBJICHUSIX.

Ba3oBble ucciaenoBareIbLCKue AeiCTBHA:



yYMEHHE HUCIOJB30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHWS W BBIBOJBI MO pe3yJbTaTaM MpPOBEAEHHOTO OIBITA,
MCCJIEI0BAHMS, COCTABIATh OTUYET O MPOJIETaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIHIO PA3IUYHBIX BUI0B
¥ GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS IUTepaTypa
XUMHYECKOTO COZIEp)KaHUs, CIpaBOYHbIE MOcoOusA, pecypchl IHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

yMEHHE MPUMEHATh Pa3IM4HbIe METOIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe HGOpMaUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBITOJHEHHS yUYCOHBIX U MO3HABATEIbHBIX 3324
OTIpeNeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BAHUS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (opMy MpeacTaBIeHUsS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu GpopmamMu rpaduKe U 1X KOMOUHALIUSAMU;

yMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH B Tpollecce Y4eOHON U HcCiIenoBaTeNlbCKON
JEeSTENIbHOCTH UH(POPMAIIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSTHHE OKPY>KaIoLIe MPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHHBepPcaIbHbIe Y4eOHbI€ el cTBUA:

yMEHHs 3aJlaBaTh BOIPOCH (B XOJe Auanora u (Wiu) AMCKYCCHH) MO CYIIECTBY
oOcyxgaemMoii Tembl, (OPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS IPEICTABIIATH MOJyYSHHBIE Pe3y IbTaThl MO3HABATEIHHOMN IS TEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTaTOB BBINOJHEHUS XHMHUYECKOTIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPaOOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

YMEHHUsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0OBATEIbCKON JIEATENIbHOCTU MPH PElIeHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COrJacoBaHMs MO3MLUN (0OCyXkIeHUs, OOMEH MHEHUSMH, «MO3TOBbIE
HITYPMBI», KOOPAWHAIMS COBMECTHBIX JIEHCTBHIA, ONpEIeNICHIE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITTOJIHEHHOH paboTHI U APYTHE).

Pery1siTuBHbIe yHMBepcaibHble y4eOHbIe AeiicTBUS:

YMEHHE CAMOCTOSITENIbHO OMPEAENATh eI AeSTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIHHOCTH, BHEIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelieHHus Y4YeOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATH MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aIrOpUTM JIEHCTBHNA NpHU
BBIMOJIHEHUH 33JaHUM ¢ y4€TOM IMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIUAX, OIIEHUBATh COOTBETCTBHE TOJIYUCHHOTO pe3ybTaTa 3asBJICHHON IIENH,
YMEHHE HCIIONIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPe/JIaraeMble B YCIIOBUH 3a/IaHUIA.

NPEJMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUSA,
YCTaHOBJICHHOTO JaHHOW (exepampbHOW pabodell MporpaMMOl, BBIIENSIOT: OCBOCHHBIC



o0yyarolMMUCST HayyHble 3HAHUS, yYMEHUS M CIOCOObI JeHCTBHMH, cnenuduueckue A
OpeIMETHOW 00acTH «XUMHS», BUIBl JEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYallUsX.

K konny obOyueHnus B 8 kiacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XHMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsIpHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHULATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIysl, Kiaccuukanus
peaxkuuii: peakliuy COEIMHEHUS, PEaKLIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLuu
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CIION aroma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAs KOBAJIECHTHAsl CBSA3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPU ONTMCAHUU BELLECTB U UX MPEBPAILECHUN;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMysd BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTNpeeNATh BAJICHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COCIUHEHHSIX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM Mo QopmyiaaMm, BHJI XHMHYECKOH CBs3U
(xoBaJIeHTHAs! M MIOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamueckoro 3akona [[. . MenaeneeBa: n1eMOHCTPUPOBATH
MOHMMAHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTaJipo;

ONHUCBHIBaTh M XapakTepusoBaTh TabmuuHyro (opmy Ilepuonndeckoil cucremsl
XUMHYECKHX DJIEMEHTOB: pa3nyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble U OonblIMe MEPUOJIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpenesieHue UX M0 IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTAaBY Y4YacTBYIOIIMX B pEaKkIUHU BEIIECTB, IO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB PA3THUIHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONHCAHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIHI;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



MIPUMEHSATH OCHOBHBIE OTIEPAIIMHM MBICIUTEIBLHON JESITEIPHOCTH — aHAIW3 U CHHTE3,
cpaBHEHHUE, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI MU3YYEHHUs CBOWMCTB BEIUECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE =~ METOJbI  TO3HAHUS  —  HAONIOJEHWEe,  HM3MEpCHHE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN );

CJeOBaTh TMpaBUJiaM IIOJIb30BAHUS XHUMHYECKOW TIMOCYyJ0H U  JIabOpaTOPHBIM
000pyIOBaHHEM, a TAKXe TMpaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB IO MOJIYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOpPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MAaCCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, (peHodTanenH, METUIOPAHXK U IPYTHE).

K xonmy obOydenus B 9 kijacce mpeaMeTHBIE pe3yibTaThl Ha 0A30BOM ypPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMHUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XUMHYECKas peaklus, XUMUYecKas
CBI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMAIMS, pPEaKIU HOHHOrO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBHUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pElETKa, KOpPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakUuu, HpelelbHO JIOIyCTUMAas
koH1eHTpanus [1JIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH M NPUMEHSATH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJIMKY Ui COCTaBJICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COCIMHEHHWH 1o ¢opMmysaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopmyIe, XxapakTep cpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJIJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuognyeckoro 3akona [[. . MenaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabnuuHyto ¢opmy [lepuoanyeckoit
CUCTEMBl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TjaBHas noiarpynna (A-
rpynna)» u «mnobouyHas mnoarpymnmna (b-rpynma)», maneie u Ooiblive MepUOJIbI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCd B IepUOoAMYEecKOd Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj Aapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJIbIX NIEPUOJOB M TJIaBHBIX NOArPYMI C YYETOM CTPOECHHS
UX aTOMOB;



KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (IO YMCIy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 0 H3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe W cHenu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPK/Iasl ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKLIUII;

COCTaBJIATh YPaBHEHUS DJICKTPOIMTHYECKON TUCCOLMALMU KUCIIOT, LICJIOUEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLM HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKiuil;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
IPOTEKAaHUsl XMMUUYECKUX MPEBPAILEHUN B pa3IMUHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIbHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOI0 JIEMEHTA 110 (pOpMyJie COEJUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMUUECKON peaKlty;

coOuoiaTh MpaBWja II0JIb30BAaHUS XUMMUYECKOW TOCYJIOM U J1abOpaTOpHBIM
o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB IO MOJIyYEHUIO
¥ cOOMpaHuIo Ta3000pa3HBIX BEMIECTB (aMMHAaKa U yIIIEKHCIIOTo Tasa);

IIPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAUECTBEHHBIN COCTaB PAa3IMYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOpHI-, OpoMHI-, MOAUA-, KapOoHat-, docdart-,
CHIIMKAT-, Cynb(haT-, THIPOKCHA-UOHBI, KATHOHbBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHNEe, CHUCTEeMAaTU3allUI0, BBIABICHUE NPUYMHHO-CIIEICTBEHHbIX
CBA3€M — JUId M3Y4YEHUsS CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl I[O3HAHUS — HaONIOJEHUEe, W3MEPEHUEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBOo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBDbIE)
n/n TeM MPOrpaMMBbl Bcero Kontpounuere Hpakrieciue oOpa3oBaTejibHbIE pecypchl
padoThbI padoThI
Paznea 1. [lepBonavaibHble XMMUYECKUE MOHATHS
Xumusa — BakHas 00J1aCcTh
11 €CTCCTBO3HAHUS U 5 ) bubnnoreka IIOK
MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJI0BeKa
12 BemiecTBa u XumMuieckue 15 | bubmuorexa [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
1 Bosnyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
00 okcmmax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax g | bubnmnorexka HOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6nuoreka [IOK
OCHOBaHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KIIACCHI 1 | | bu6nuoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paznen 3. llepunoanueckuii 3axkon n [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMUYECKUX 3jieMeHTOoB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaciny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHUYecKkHe peakun
L1 [ToBTOpeHue u yriayOneHrue 3HaHUH 5 | bubnuorexa [IOK
' OCHOBHBIX pa3/IelioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
) peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
’ XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
1 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 | bubmuorexa [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorera LOK
) Py - -oP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
but6mmorekxa [IOK
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO011ast XapaKTEepPUCTHKA XUMHUECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa [TOK
’ . py ' post https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJJILI M X COEIUHEHU ST

. bubnuorexa [JOK
3.1 Obmwe cpojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxuelinime MeTamibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 B a ¥ MaTepraibl B )KU3HU YEJIOBEKA 3 bubmmorexa LIOK
) cliecTs P . https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
p st 3 bubnunoreka LIOK
C3EPBHOC BP https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypchbl

| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU | bu6mmoreka [IOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK

2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1

https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padbora Ne 1 «IIpasuiia

3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnuorexa [JOK
oOparieHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 YucTteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[TpakTuyeckas paGora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK

! . P P https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MTOBaPEHHOM COJIN)»
b K

6 ATOMBI U MOJIEKYJIBI 1 nomorexa 110

https://m.edsoo.ru/ff0d2a6¢c

7 XuUMHUYECKHE 2JIEMEHTBI. 3HAKU | bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U COXHBIE BEIIECTBA 1 bubmorexa HHOK

P B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 bubmorexa HOK

YHAPHOE Y https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanentHoc
NI A Gopuyx HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHAYECKOTO bubmuorexa [JOK
3JIECMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBHs IPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnoreka [JOK
XHWMHYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brluucnenust koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
HeCTBA O YP https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmst XuMuueckux peakimi
18 (coenuHeHus, pa3ioKeHUs bubmmorexa [OK
4 P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubmuorexa [JOK
19 sHuKIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmech razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kucinopoa — anemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
POAA (PEA ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObI moryueHus KHCIOpoaa B
23 nabopaTopun ¥ MPOMBIIIIICHHOCTH bubmmorexa [IOK
PATOPHI 1 TP ' https://m.edsoo.ru/ff0d497a
[IpumeHeHnune kucnopoaa
TemnoBoit a3 ekt xumuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIAIX
TomnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HeHue BO3AyXxa, ClI0COObI €ro Bubmmorexa LIOK
P yxd, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIECHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «Ilonyyenne u coOupaHue KHCIOpoaa bubmmorexa [OK
Y . P PO, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHHUE €r0 CBOMCTB)
7 Bonmopon — anemeHT u npocToe bubnnoreka [JOK
BelecTso. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% dusnueckre 1 XMMUIECKHE CBOMCTBA bubnmoreka [JOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTaxX " CO
FIATHE © ICHETOTAR T COMt https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHust BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTruyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[lomyuenue u cobupanue Bo10poJa,

HU3y4YEHUE ET0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Boruncnenus o0pEMa, KoauuecTBa
bubmuoreka [JOK
33 BEIIIECTBA rasza Mo ero u3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Brruncnenust 006EMOB ra3oB 1o
34 ABHEHUIO PEaKIIMU HA OCHOBE 3aKOHA bubmorexa LHOK
yp . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 DOu3nvecKue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstae 06 bubnnoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbieHHbie
37 Y HEHACBIIIEHHbIE pacTBOPbI. MaccoBas bubmmorexa [OK
B p PBI- https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «ITpuroroBiieHrEe pacCTBOPOB C bubnuorexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCupUKALIUS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMHUECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusl: coCTaB, Ki1accuuKaIus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnnoreka [HOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SLII) oI q)eHI/I;{ XHMHquKI/Ie bubmorexa HOK
. y ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKIY Kilaccamu bubnnorexka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9as50
bu6mmoreka [IOK
49 O0600611eHre U crucTeMaTu3alus 3HaHU!
B & https://m.edsoo.ru/00ad9cb2
KonTponbhas padora Ne3 no teme
" bubnuotexa [JOK
50 OcHOBHBIE KJIacChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKH KIacCUPUKAITIT
bubmuorexa [JOK
51 XUMHYECKUX 31eMeHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[lepuoanueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bubnmoreka [JOK
53 Ilepuonpl, rpynmnsl, OATPYIIIILI 1

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




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
55 aTOMOB 3J1eMeHTOB [leprnoauyeckoii buGnnorexa LIOK
https://m.edsoo.ru/00adabbc
cucteMmsl [. . MenaeneeBa
XapakTeprucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HayKu U npaktuku. /. 1. bubnnorexa [HOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
rpak1aHuH
53 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB bubnnoreka [JOK
XUMHUYECKUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Hormast xirecias coisb https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsipHast XUMHYECKas bubnuoreka [IOK
CB3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoysspHas XuMu4eckas bubnnoreka [JOK
CBsI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Crenens okucenms https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
64 OxucnuTenu u BOCCTAHOBUTENH
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnmuorexa [JOK




«CTpOCHI/Ie aroma. X¥MHAYECKasl CBSA3bY

https://m.edsoo.ru/00adb486

66 PesepBHeIil ypok. O600mIeHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O600IeHHE 1 | bubnnoreka [HOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PeszepBHbIil ypok. O600ICHHE 1 | bubnnoreka [HOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KouunyecTBo 4yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypcbl
[Iepnoanueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [HJOK
XUMHYECKHX 3eMeHTOB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XMMHYECKUX AJICMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccugukaius 1 HoMeHKIaTypa | bubnuoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapsl xumMuueckoil CBA3U U TUIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no Teme
5 «IToBTOpeHue u yriayoiaeHrue 3HaHUI 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»
6 Knaccudukanmst xumuaeckux 1 bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 bubmnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 @DakTOpPBI, BIUAIOIINE HA CKOPOCTh 1

XUMHUYECKOH PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHUYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEIIHHBIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKOU
10 ncconuarmy. CUIbHEIE U c1a0ble bubmmnorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIUil bubnnorexa LIOK
yp peaxtl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubnnorexa LIOK
peA hitps://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIMAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
. bubmuorexa [JOK
13 MpeACTaBICHUI 00
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLIMAIIIHI
14 ITonsaTue o ruaponanse coiei bubmnorexa [IOK
AP hitps://m.edso0.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTH3aIHs bubmmorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «PemieHue skcrepuMeHTAIBLHBIX bubmorexa LHOK
P https://m.edsoo.ru/00addbfa
3a7a9»
KonTponbnas padota Ne2 o teme
bubmuorexa [JOK
17 «DJIEKTPOJIUTHYECKAS TUCCOLIAIINS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO011ast XapaKTEPUCTUKA TAIOTEHOB.
18 XI/IMquCKpHe CB};I?ICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposogopoa. CossiHast KMCIIOTa, bubnuoreka [IOK




XHUMHUYCCKUC CBOﬁCTBa, IIOJIYyUCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
. bubnmoreka [JOK
20 «ITonyueHue COJITHOM KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBONCTB»
Brruucnenus no ypaBHEHUSIM
. bubnuorexa [JOK
21 XUMUYECKUX PEaKIIUd, €CITH OJIUH U3
https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
2 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
7 Haxoxnenue cepbl 1 €€ coeIMHEHUI bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnuoteka [JOK
dbuznyecKkue 1 XUMUYECKHe CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
. bubnuotexa [JOK
25 duznyeckue 1 XuMHUYECKHe CBONCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE IIPOMBIIIIEHHOT'O crloco0a
26 MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPY’KaoIIeH cpe/ibl COeAUHEHUSIMU
cepbl
7 Brruncienne MaccoBO JOIX BEIXOZA bubmuorexa [JOK
IIPOAYKTa peaKLun https://m.edsoo.ru/00adec8a
28 OO01mast xapakTeprCcTHKa SJIEMEHTOB bubnmoreka [JOK




VA-rpynmel. A30T, pacripocTpaHEeHHE
B IIpupoze, GU3NIECKue u
XMMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

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

. bu6mmoreka [IOK
29 XAMHWYECKHE CBOVICTBA, MOJTYUYEHUE U
https://m.edsoo.ru/00adf004
pUMEHEHUE
[IpakTrueckas padora Ne 3 o reme
bu6mmoreka [IOK
30 «Ilonyyenne aMMuaka, U3y4eHHe ero
. https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCI0Ta, e€ (PU3NIecKue U bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEi
aAMMOHHSI B KQUECTBE MUHEPATHHBIX

32 oOpeHuii. XuMHU4ecKkoe bubmmorexa [TOK
YAOOPEHIIL. . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCJTMHEHUSIMU a30Ta
®ocdop. Okena pochopa (V) u

33 @ocgo pHaSI KncnfTa (1)@1/1:1)31/1(qe)01<1/1e u bubmmorexa [TOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B

34 KaueCcTBE MHHEPAIbHBIX YA0OPEHUH. bubnmoreka [JOK
3arpsi3HEeHUE TPUPOAHON CPeb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 pu E))zle gmﬂiecéle U1 XUMHAYECKHUE bubmmorera [TOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yraepoja, ux Gpusndeckue u bubnnoreka [HOK

XUMHUYECKUE CBOVCTBA.

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




OKosoruyeckue npoodaemsl,
CBs3aHHbIE C OKcuaoM yriaepoaa (IV)

N bu6mmoreka [IOK
37 VYrosibHag KUCI0Ta U €€ COu
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme

18 "I[Tomy4yeHue yriieKucioro rasa. bubnnoreka [HOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBaX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiiepoaa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

A1 JKCIIEPUMEHTAJBHBIX 3314 110 TEME bubnuotexa [JOK
«BaxHenne HeMeTabl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS
KonTtpoasHnas padora Ne3 no teme

. bubnuotexa [JOK
42 «BaxHenne HeMeTabl U UX
https://m.edsoo.ru/00aec0e18
COETMHEHUS
OO0mias XxapakTepruCcTUKa XUMHIECKUX
3JIEMEHTOB — METAJIOB.

43 Mertannudeckas CBsI3b U bu6mmorexa [IOK
MeTaJUIMYeCKast KpUCTaJJIMYeCcKast https://m.edsoo.ru/00ae103e
pemérka. @u3n4ecKre CBOMCTBA
METaJIOB
XHUMHYECKUE CBOMCTBA METAJIIOB.

. bu6mmoreka [IOK

44 DIIEKTPOXUMUYECKUH P

HaIpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ael156




OO6mue cnocoObI MOTyYEHUS
MeTayoB. CruiaBel. BerauciieHus mo

45 ABHCHUSIM XMMHYECKUX PEaKIUMN bubmorexa HOK
yp peaiiHi, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
npuMecHu
bu6 OK
46 [TonsiTue 0 KOPPO3UU METAILIOB nommoreka L
https://m.edsoo.ru/00ae1278
b K
47 [lemounbIe MeTaIITBI nommorexa [0
https://m.edsoo.ru/00aec14b2
43 OKcuabl U THAPOKCUIBI HATPUS U bubnnoreka [JOK
Kajinusa https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakueiimme coe JMHEHUS KaJIbIIMS bubmnorexa [IOK
g H https://m.edsoo.ru/00aec15¢e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAaHUM
57 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmorexa [IOK
yCTpaHEHUA https://m.edsoo.ru/00ac1886
[IpaxkTuueckas padora Ne 6 o reme
53 "YXEcTKOoCTh BOABLI 1 METOIBI €€ bubmorexa LIOK
" a a https://m.edsoo.ru/00aelae8
YCTpaHCHUS
54 N —— bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubmuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Kerneso nommoreka 110

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEIIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O000111eHrE U CUCTEMATU3 AL
3HAHHUHN
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeME bubnmoreka [JOK
«Baxueiine MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIIUd, €CIIH OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [HOK
COJICPKUT IPUMECH. Bpruncienns https://m.edsoo.ru/00ae1750
MacCOBOH JOJIH BBIXOJIa MPOIyKTa
peakuuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHN
KonTponbnas padota Ne4 mo teme
62 «BakHenme MeTaJuIbl U UX
COCTMHECHUS
63 BemecrtBa u maTepuansl B bu6mmorexa [IOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKPYXaIoIIe Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHuu bubnuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011IeHNE U bu6mmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0dOa
67 PesepBHbIil ypok. O6001IeHNE 1 bubnuorexa [JOK




‘ cucTeMaTru3anusa 3HAHHI

68 PesepBHeiit ypok. O000mICHNE U
CHCTeMaTH3aIlUs 3HAHUH

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

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2
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