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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YPOBHE OCHOBHOT'O 00IIET0 00pa30oBaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YU4ETOM KOHIICTIUHU MPENoaBaHusl Y4eOHOro MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, oO0mel cTparernu OOydeHHs,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIUXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COJIEpPKAHUE, IPELyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYPHUPOBAHHUE TI0 pa3AeiiaM U TeMaM IpOTrpaMMbl 110 XMMHHU, OTIPEIEISIET KOJTMYECTBEHHBIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COACPHKAHUS, PEKOMEHIYEMYIO [TOCIIeIOBATEIbHOCTD U3yUeHUs
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH Yy4eOHOTO mpoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00yJaIOUINXCs, ONPEAEIIIeT BO3SMOXKHOCTH IPEAMETA IS pealn3auu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 001Iero oOpa3oBaHus, a Takxke TpeOoBaHMI K pe3ylbTaTaM OOydeHHs XUMHUHU Ha
YpOBHE IIeJiel M3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB y4eOHO-II03HABATEIHHON AESITENIbHOCTU
00yyJaromierocs o OCBOCHUIO0 y4eOHOTO COACpIKaAHUS.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
MPEJICTAaBICHUI O MAaTePUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUU BEIIECTB B MPUPOJIE, O MyTIAX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U IKOJIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

W3ydeHne XumMuu:

CIOCOOCTBYET peann3allii BO3MOXKHOCTEH JJisi caMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYPBI
JUYHOCTH, € o0mIel U (yHKIIMOHATLHOU IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT €O CHEIU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJblBA€T OCHOBBI LIEJIOCTHOTO
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, BHOCHT CBOW BKJIaJ B JKOJIOTUYECKOE 0Opa3oBaHuE
00y4aronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMM O00ECHEeUMBAIOTCS CHEeUU(UKON comep)kaHus
y4e0HOT0 MpeIMeTa, KOTOPBIH SIBJISIETCS EAarorn4ecky aJanTHPOBAaHHBIM OTPaKEHHEM 0a30BOM
HAYKH XMMUH Ha OTIPENIEIIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHI OPraHUIeCKON XUMHH.

CtpykTypa coiepxaHHsl MporpaMMbl MO0 XUMHH CHOpMHpPOBAHA HA OCHOBE CHUCTEMHOIO
noaxona k e msydenuro. CoJnepkaHue CKIIAABIBACTCS W3 CHCTEMBbl NMOHATUH O XMMHUYECKOM
BJIEMEHTE W BEIECTBE M CHUCTEMBbl MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpraHM30BaHbl IO MPUHIMITY ITOCIEI0BATEIbHOTO PA3BUTHUs 3HAHWN HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

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

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
byHKIUN 0OBSICHEHHS U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BOZMOKHOCTEH MPaKTUYECKOTO
MPUMEHEHUS U MOTYUYEHUS U3yYaeMbIX BEIIECTB.

OcBocHHE MPOrpaMMBI 0 XUMHUHU CIIOCOOCTBYET (DOPMHPOBAHHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILLIEHUSI K HAyYHOMY 3HaHUIO M METOJIaM [03HaHus B Hayke. M3yueHue xumun
MIPOUCXOIUT C TIPUBIICYCHUEM 3HAHUI U3 PaHEe U3YUCHHBIX YUEOHBIX MpeaAMeTOB: « OKpyKaromui
Mup», «buonorus. 5-7 knacce» u «®dusnka. 7 Kaacey.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3aada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMBl XUMHYECKHX 3HAHUH — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpPMUPOBAHUM ¥ PA3BUTHH I[MO3HABATEIBHBIX YMEHHW ¥ WX NPUMEHEHUU B Yy4eOHO-
MO3HABATEIIEHON M y4eOHO-UCCIIC0BATEIHCKON NeATeIbHOCTH, OCBOCHUH TPaBHI OE30IMaCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro OoOpa3oBaHMs Ba)XHOE 3HAUCHUE
IPUOOPETHN TaKUEe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEHHUs] Ha CHCTEMAaTHYECKOE TMPUOOIICHUE OO0yJYaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIIbHOW  JESATENBHOCTH, HAay4YHbIM  METOJaM  IO3HAHUS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— o0ecrnieueHne YCJIOBH, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYYalOIIMMUCS OIbITa
Pa3HOOOPa3HOM NEeATENTbHOCTH, TMO3HAHUS M CaMOIIO3HAHMS, KJIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIS1 PA3TMYHBIX BUIOB JICATEIILHOCTH;

— ¢popmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qHCclie yMEHHUH O0OBSICHATH U OIIEHUBATH SBICHUS OKPYKAIOIIET0 MUPA, UCIIONb3YsI 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU W3YUYEHUU XUMHUHU, TPUMEHATh WX NPH PEUICHUU MPoOJIeM B MOBCETHEBHOU
KU3HH U TPYJIOBOH JCSATEIHHOCTH;

— (opMupoBaHue y 00yUarOMUXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA I BBIPAOOTKU DKOJOTHYECKH I€1ecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIIMU K 00y4EHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOODPY
po( WISl ¥ HAMPABIIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01mee 9nciio 9acoB, OTBEACHHBIX I M3YYCHUS XMMUU HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).



COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHayajibHbIe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tena u
BeniecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMHUH. YucTtele BenectBa 1 cMecH. CriocoObl pa3faeneHus CMECEH.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XHMHUYECKUX JJIEMEHTOB.
[IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBas 10515 XUMUYECKOTO 3JIEMEHTa B COEIMHEHUU.

KonuuecTBo Bemecta. Mosb. MonspHas Macca. B3auMocBsA3b KOJIMUECTBA, MacChl U YUCIIA
CTPYKTYPHBIX €IUHHMII BemecTBa. Pacu€Tsl mo popmynamMm XUMUYECKIX COCTUHEHUH.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukamus XuMUYecKuX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, npaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTOW) SIBIICHUN, HAOII0ICHUE U
OTKCaHNe MPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakluil (pa3iokeHne caxapa, B3auMoJIeHCTBIE
CEpHOHN KHUCIOTBHI C XJOpuaAoM Oapusi, pasioxeHue ruapokcuna menu (ll) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (1), mzydenue crnocoOoB pa3ieneHus cCMecei:
C TIOMOIIBIO MarHuTa, QWIBTPOBAaHMWE, BHIAPUBAHUE, IUCTWUIAIMS, Xpomartorpadusi,
MPOBEJICHNE OYUCTKU TMOBAPEHHOH CONM, HAOIIOJACHHE W ONMUCAaHHE Pe3yJbTaTOB MPOBEICHUS
ONbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsSI MAacChl, CO3JaHUE MOJEIEeH MOJIEKYJ
(1rapocTep’KHEBBIX).

BaxHeiiue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 251eMEHT M NMpPOCTOE BELIECTBO.
HaxoxneHnue xucinopoja B mpupojae, GU3NYecKue U XUMUUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcupnpl. Ilpumenenue xucnopoga. CrnocoObl MONy4YeHHsI KHUCIOpoJa B JlabopaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOPO/Ja.

TermnoBoit >(hdexT XuMHUYECKOW peakIHH, TEPMOXUMHUYECKHWE YpaBHEHUS, 5K30- H
OHAOTEpPMUYECKHE peakuuu. TomauBo: yroiab M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bogpopox — anemenT u mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B npupoje, Gpuzndeckue
¥ XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoNTydeHus. KuciaoTel u comu.

Mousipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pacrtBoputens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE pPAacTBOpbl. PacTBopuMOCTh BellecTB B BojJe. MaccoBasi [0S BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJIE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE NpUPOIHBIX Boja. OxpaHa M OYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKcHJI0B. DU3nyecKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucioT. @usnueckue U XUMHUECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBCHHOE OIpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, IMONYYCHHE, COOMpaHHE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpaslaMu OKCHJIOB M OIKMCAHHE HMX CBOMCTB, MOJy4YeHUE, COOMpaHHMEe, pacliO3HABaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojcicrBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHNE OOPA3I[0B HEOPTaHHMUECKUX BEIECTB PA3IUYHBIX KJIACCOB,
HaAOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHUCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOThI, KUCIOT ¢ METAJIAMHU, PEAKIIUN
HEUTpAJIU3alUH, TTOJYUYEHHE HEPACTBOPUMBIX OCHOBAHHM M, BBITECHEHHE OJHOTO METajuia Ipyrum
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeilmme Kiaccol
HEOPTraHWYECKUX COCTUHEHUID.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0OB. XMMHYECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIaCCUPUKAIIUN XUMUYECKUX dJieMeHTOB. [IoHsATHE O TpyMax cXOIHbIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETBHBIE METaJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THAPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoamueckass cucremMa xumMuueckux dsyemeHtos . H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmbl [lepuogmyueckoit cucTeMbl
xumuueckux syemeHToB J[. M. MennpeneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIINBI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX s1iep. 3o0Tormbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
o0osiouek aromMoB TmepBbIx 20 xuMudeckux osnemeHToB Ilepmonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHUKAa XUMHUYECKOTO AJIEMEHTA MO €ro MoJoKeHUto B [lepumoanueckoit
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTU U3MEHEHHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS Hayku U npakTuku. Jl. 1. Mennenees — y4€Hbll U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIeMEHTOB. MloHHAas! CBSI3b.

Crenenb okucneHusi. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporieccrl okucienus
Y BOCCTaHOBJICHUSI. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
[MHKa C pacTBOpaMHU KHUCJIOT U ILeJI0Yeill, MPOBEEHUE OIBbITOB, WLIIOCTPUPYIOIIUX MPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIMI (TOpEHHE, PEaKIIUK Pa3JIOKEHUS, COSTUHEHNUS ).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MpU M3yUYEHUU XUMUHU B § Kilacce OCYIIECTBISETCS
Yyepes KUCIOJIb30BaHKE KaK OOIINX eCTECTBEHHO-HAYUHbIX OHATUN, TaK U MOHSITHH, SBISIOUIUXCS
CHUCTEMHBIMU ISl OTACJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mure ecTecTBeHHO-HAYYHBIE MIOHSATHUS: HAYIHBIN (aKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIN3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpEHHNE, MOJIETb, SIBJICHHUE.

®dusnka: Marepus, aroMm, DdJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHWJ, W30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHYeCKas peakuus

Ilepuonuueckuin 3akoH. llepumoanueckass cucremMa xumMuueckux dsemeHtos . H.
MenpneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTM B HW3MEHEHUUM CBOMCTB XUMHUYECKUX
AJIEMEHTOB TMEPBBIX TPEX MEPHOMOB, KAJHs, KAIbIMA M HUX COCIMHEHUWA B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [leproinueckoil CucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHAbl XUMHUYECKON CBsA3M. THIBI KPUCTAUIMUECKUX PELIETOK,
3aBHCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKON CBSI3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPTraHMYECKUX COEAMHEHHI, F€HETHYECKas
CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XMMHUYECKHX pPeakuil 0 pa3MUYHbIM MpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, M0 TEIJIOBOMY 3P EKTY, 110 U3MEHEHHUIO CTETIEHEH OKUCTICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TI0O YyYacTUIO KaTaium3aTopa). OJK30- H
SHJOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUUYECKUE YPABHEHMUS.

[TonsiTie O CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKUX peakuusx. [loHATHE O TOMOT€HHBIX W TE€TEpOreHHbIX peakuusx. llonarwe o
katanuse. [loHsTue o xumMuyeckoM paBHOBeCHH. DAKTOPHI, BIMSIONINE HA CKOPOCTh XUMUYECKOMN
PEaKUMHU U MOJOKEHNE XUMHYECKOIO PAaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBiIE€HUE YpPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust 37AEKTPOIIUTUYECKON AUCCOLMALMHU. DJIEKTPOJIUTHI U HEANEKTPOJauThl. KaTHoHBI,
aHUOHBI. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUAAMHU XUMHUUYECKOU CBA3U. CTeneHb
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakun moHHOTO OOMEHA. Y CIIOBUS MPOTEKAHHUS PEAKIMI MOHHOTO OOMEHA, MOJHBIC U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEIIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpHUs),
MCCJICIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHMUYECKOW pPEAKIUMU OT BO3JACHCTBUSI Pa3TUUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEecca AUCCOLUALUN
KHCIIOT, IIeJI0Yel U cojiel (BO3MOKHO UCIIOJIb30BAHKE BUECO MAaTEPUAIIOB), IPOBEICHUE OMBITOB,
WUTIOCTPUPYIONINX TPU3HAKK MPOTEKaHHUS peakluii MOHHOro oOMeHa (0OpazoBaHUE OCalKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WUIIOCTPUPYIOLUIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKUUN (FOpEHHE, peaKluu Pa3IoKEHUs, COCAUHEHUs), paclioO3HaBaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pEAKUWA Ha HOHbI, pEUICHUE
SKCHEPUMEHTAJIbHBIX 3a7a4.

HemeTanbl u MX coeIUHEHUS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKUE CBOMCTBA Ha MpHMepe Xjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
miesnoyamu).  XuopoBogopod. ConsiHas KUCIOTa, XMMHMUYECKHE CBOMWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
U UX HaXO0XJACHHUE B IPUPOJIE.

O6mas xapaktepuctuka s1neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHbIe cTerneHu okuciieHus. CTpoeHne U (U3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBosopoa, CcTpoeHHe, (U3MYECKHe M XUMHYecKHe CBoicTBa. OKCHUIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(o01mKe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHUYECKHe peaKkiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0cO0a MOy4eHus CEpHOM KUCIOTHI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conu cepHOM KHCIOTHI, KaueCTBEHHas peakius Ha cyibdaT-uoH. Haxoxknenue cepol U eé
COEIMHEHUH B MpHUpoje. XUMUUYECKOE 3arps3HEHUE OKPYKAroUIeH CpeAbl COETUHEHUSIMH CEPbI
(KUCIIOTHBIE HOXK/IH, 3arPA3HEHHE BO3/TyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALLIEHUS.

OO6miass xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETMEHH OKHUCIECHHS. A30T, paclpoCTpaHeHHEe B Tpupoje, (Quudeckue u
XUMHUYecKHe cBoiicTBa. KpyroBopoT a3zota B mpupoie. AMMHUAK, ero Gu3ndeckue U XUMHUECKUe
CBOMCTBA, MojyueHue u npuMmeHerne. Conu aMMOHUS, WX (U3UYECKUE U XUMUUYECKHE CBOMCTRA,
npuMeHeHnne. KaduecTBeHHasi peakiysi HAa MOHbI aMMOHMS. A30THasi KHCIIOTa, €€ MOJIyYeHHE,
dbuznuecknue W XUMHYECKHE CBOWcTBa (OOIIMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT H
cnenuduyeckue). Mcnompb3oBaHWe HUTPATOB M COJIGH aMMOHHS B KadeCTBE MHUHEPATbHBIX
yaoOpeHuii. XuMHUYECKOe 3arps3HEHUE OKPYIKAIOMIEH Cpeabl COSTMHEHUSIMU a30Ta (KUCIOTHBIC



JIOKJIA, 3arps3HEHUE BO3/AyXa, MOUYBBI U BOAOEMOB). Docdop, auIoTpomHbIe MOaU(HUKAIUNA
doctopa, pusznyeckue u xummuueckue cporctBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,
¢u3nueckue M XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonb3zoBanue ¢ochaToB B KadyecTBE
MUHEPATBHBIX YI00pEHUIA.

O6mas xapakrtepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOMHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMU4ecKue cBoiicta. Ancop6oius. KpyroBopor yriepoaa B mpupoe.
Oxkcupsl yraepoaa, ux (pU3NYecKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPTaHU3MBbI,
HOJTy4eHHE U TPUMEHEHHE. DKOJOrHYecKre MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTEe3a TI00ANILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIM dPQeKT. YTONbHAsS KUCIOTa U e
CONM, WX (PU3MUECKHUE M XUMHYECKHE CBOICTBa, MOJy4deHHE M mpuMeHeHue. KauectBenHas
peakiusi Ha KapooHaT-uOHBL. Vcnonap3oBanue kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTH
U CeIIbCKOM XO3sIHCTBeE.

[lepBoHayanpHbIe MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCIUHEHUAX YIiepoja
(MeTaH, 3TaH, STHJICH, alleTUJICH, STAHOJ, TJIULEPUH, YKCYCHas KuciIoTa). [I[pupoaHbie HCTOUHUKI
YTIE€BOIOPOAOB (YIoJib, MPUPOIHBIN ra3, He(PTh), MPOAYKTHI UX MepepadboTku (OE€H3MH), UX POJIb
B OBITY M IMPOMBINUICHHOCTH. [loHsTHE 0 OHONOrMYecKr Ba)KHBIX BEIIECTBAX: JKUpaxX, Oenkax,
yIJI€BOAAX — W UX POJM B JKU3HU YeEJOBeKa. MarepuanbHOE EIUHCTBO OPTraHHUYECKUX H
HEOPTraHNYECKUX COCTMHEHUH.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIY4YCHHE U IPUMEHEHHUE.
Coenunenus kpemuusi B mnpupone. OOmme mnpexacraBieHuss o6 okcunge kpemuus (V) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. Baxkueimme
CTPOUTENIbHBIE MaTepHalIbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jene300eToH. I[IpoGiemsl
0€30MacHOT0 UCTOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIIOB B TOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHne 00pa3loB HEOPTaHMYECKUX BEHIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEACHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPUA-WOHBI U HAONIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakaromue (pU3N4YecKue U XUMHUYECKHE CBOMCTBA TaJOI€HOB M UX COEJUHEHUH (BO3MOXKHO
UCIMOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIJIEHHE € O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHHE ¢ o0Opa3namMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJh30BaHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHHE TMpolrecca OOyriauWBaHMs  caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yuYe€HHEe XMMHMUYECKHX CBOMCTB pa30aBiIeHHOH cepHOM
KHCJIOTHI, TPOBEJICHHE KAaYeCTBEHHOW peaklMM Ha Cyjib(paT-HOH M HaOI0JeHHe NMpU3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUUN
(BO3MOYHO HCII0JIb30BaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (POCHOPHBIX y100peHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUA U GocdaT-uoH U U3yYeHHE MTPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), W3YYCHHE MOJENEeH KpPUCTAJUIMYECKHX pEemIETOK anmasa, Trpadura,
¢bysuiepeHa, 03HAKOMJIEHHE € MTPOLECCOM a/ICOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIAEM U yCTPOHCTBOM ITPOTUBOTa3a, MOJIy4eHue, coOupaHue, paclo3HaBaHue U U3yUeHHEe CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEICHUE KAYeCTBEHHBIX pEaKIWi Ha KapOOHAT W CHJIMKAT-HOHBI H
U3ydeHHEe TPU3HAKOB WX MPOTEKaHWs, O3HAKOMJICHWE C TIPOMYKIMEH CHIUKATHON
MPOMBINIIICHHOCTH, PEIIEHUE SKCIIEPUMEHTANFHBIX 3a/1a4 10 TeMe «BaxHei e HeMeTauibl U UX
COCZIMHEHUSD).

MeTanbl M MX COeTMHEHHUs



OO61mas XxapaKTepuCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B Ilepuonnueckoil cucreme xumuueckux snemeHToB . M. MeHaeneeBa U CTpOEHHUsS aTOMOB.
Crpoenue MeramioB. Mertamidueckas CBsI3b M METANIMYECKasl KPUCTALUIMYECKAs peHIETKa.
DNIEKTPOXUMUYECKUN Pl HanpspkeHUHM MerauioB. Pu3nyecKkne W XUMHUYECKHE CBOMCTBA
MeTaisioB. O0mue crocoObl MmoyydeHus MeTawioB. [IoHsATHE O KOPPO3UK METAJIJIOB, OCHOBHBIE
CHocoObl 3alUThl UX OT Koppo3uu. CmuiaBbl (CTanb, YyT'yH, JIOPATIOMHHMMA, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[{erounble MeTaNIBL: NIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 3J1eMeHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXJAEHUE B Ipupoje. OPuznueckrue U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbI U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHEHUMN.

[[{erouHO3€eMENbHBIE METAIIBI MATHUN U KalbLUI: NOJ0KeHHe B [lepuonnueckoii cucteme
xuMuueckux 3neMeHToB J[. M. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJIEHHE B MIPUPOJE.
Pu3nyecKue U XMMHUYECKHE CBOMCTBA MAarHus M KajubliUs. BaxHellnue COeIMHEHUS KalbLUs
(oxcua, ruapokcu, cosn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B Ilepuonnueckoid cucreme xumuueckux snemeHTto J[. WM.
MeneneeBa, CTpO€HUE aToMa, HaxoxJaeHue B npupoje. Gusnyeckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucteMe XUMHUYECKHX 3nemeHToB J[. H.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
)kenesa. Okcunbl, rugpokcuasl u conmu xkenesa (1) m xemeza (lll), ux cocras, cBolicTBa H
MOJIy4eHHE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (DU3MUYECKUMH CBOWCTBAMU, U3YUCHUE
pE3yNbTaTOB KOPPO3UU METAILIOB (BO3MOXKHO MCIIOJIb30BaHKE BUAEOMATEpUaoB), 0COOEHHOCTEN
B3aUMOJICCTBUSL OKCHJIa KaJbI[Usi M HATPUsi C BOJOHM (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), KCCIIEIOBAHNE CBOMCTB >KECTKOM BOJIBI, IpoIlecca TOPEHHUs xKeje3a B
Kucoposie  (BO3MOXKHO — HCIOJNIB30BAaHME  BUAECOMATEpUaoB), MPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKA, *kene3a (l1) u xenesa
(1), meau (1), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIisg ¥ KaJbIHs (BO3MOXXHO HCIIOJIB30BaHUE BUICOMATEPUATIOB), UCCIIEIOBaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BaxkHel1ne MeTauibl ¥ UX COSAUHEHUS».

XuMus M OKpyKaLias cpeaa

BemectBa u Marepuaibl B MMOBCETHEBHOW JKU3HU YelloBeKka. be3omacHoe MCmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momomip MpH XUMHUYECKHX OXKOTrax H
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KaroIIei cpebl (peeabHas J0MyCTUMAasi KOHIIEHTpaIus
BenlecTs, gainee — [1/IK). Ponp xumuu B penieHuu 3K0J0THYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

u3y4eHue o00pa3ioB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIC MaTepUaJIbl).

Mestcnpeomemnuwie ceasu

Peanuzanus MexXnpeIMeTHBIX CBA3EH NPH M3YYEHHHM XMMHH B 9 Kilacce OCyIIECTBIIAETCS
Yyepes UCTIONB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISTFOIIIMXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OO0I111e eCTeCTBCHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TCOPHs, aHAITU3,
CUHTE3, KIacCHU(UKaus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBAHNE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOJIOTHS, MaTepPHAIIBL.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAIITNYECKAsl PEIIETKA, CIUTaBbl, (PU3MYECKHUE BEIIMYNHBI, CTUHUITBI
U3MEPCHHUs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHhI, 3BE3/1b1, COJHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BEIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI

JlugHOCTHBIE pe3ybTaThl OCBOCHUS MPOrPaMMbl OCHOBHOIO OOIIETo 00pa3oBaHUs
JOCTHUT'AaKOTCA B XO04€ O6y‘-ICHI/I$I XUMHHN B €AUHCTBEC yqe6H0171 nu BOCHHTaTeHBHOﬁ ACATCIIBHOCTH B
COOTBCTCTBUU C TpaI[I/II_[I/IOHHBIMI/I pOCCHﬁCKHMH COI_II/IOKYHBTypHLIMI/I nu I[YXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TIPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMHU IOBEICHUS U
CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHSI M COITUATTU3AIIMHA 00YUYaOIIUXCSI.

.HI/ILIHOCTHBIC pCSYJIBTaTBI 0Tpa>1<a}0T TOTOBHOCTH 06yqa10mnxcs1 pyKOBOI[CTBOBaTLCSI
CHCTGMOfI IIO3UTUBHBIX IICHHOCTHBIX OpI/ICHTaHI/Iﬁ 158 pacuH/IpeHHe OIIbITa OACATCIBbHOCTU HaA eé
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpHoOTHYECKOr0 BOCIUTAHMA:

LIEHHOCTHOI'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY U HAYYHOMY
HacCJICAUO, IIOHHMMAaHHA 3HAUYCHUA XHMI/I‘ICCKOﬁ HaYKI/I B JXKHU3HU COBpeMeHHOFO 06HI€CTB21,
CITOCOOHOCTH BJIQJIETh JIOCTOBEPHOW HMH(OpMaNUel O MEePeIOBbIX JOCTHIKCHHSIX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBe
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MIPEACTABICHUS O COIMAIBHBIX HOPMaxX W TpaBWIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE, KOMMYHHUKaTHBHOU KOMITETEHTHOCTHU B 0OIIIECTBEHHO IMOJIE3HOH,
y4eOHOMCCIICIOBATEIBCKOM, TBOPYECKOM ¥ JPYTHUX BHJIAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3[aHUM YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TpOLECCe 3TOH y4eOHOH AedaTelbHOCTH, TOTOBHOCTH
OILICHHUBATH CBOE IIOBCACHHUC N HOCTYHKI/I CBOUX TOBapI/IH_Ief/'I C IIO3uInu HpaBCTBeHHBIX nu HpaBOBI)IX
HOPM C Y4ETOM OCO3HAHHUS NOCJIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBGTCTBYI-OHII/IG COBpeMeHHOMy ypOBHIO paSBI/ITI/ISI HaYKI/I U COCTABJIAKOIIINC OCHOBy JJIA
IIOHUMAaHUS CYHIHOCTI/I Hﬁy‘-lHOfI KapTI/IHBI MI/Ipa, HpC)ICTaBJ'[eHI/Ifl 06 OCHOBHBIX 3aKOHOMepHOCTHX
pa3BUTHUS MPUPOJIBI, B3AUMOCBSA3SIX YENIOBEKa C MPUPOTHON CPEIOi, O POJTU XUMHUU B MO3ZHAHUU
ATHX 3aKOHOMEPHOCTEH;

II0O3HABaTCJIIbHBIC MOTHBBI, HaHpaBJ'ICHHBIG Ha HOJ'IyLICHI/Ie HOBBIX 3H3HHI>1 10 XHUMUHU,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX MIPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
WH(GOPMAIIMOHHON U YUTATEeIhCKOM KyJIbTYPHI, B TOM YHCII€ HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpPaTypOH, MOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH()OPMAIMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pazoBaHuI0, TIPOEKTHON M MCCIEAOBATEIBCKON NESTEIBHOCTH, K OCOZHAHHOMY BBLIOOpY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHUEC HECHHOCTH XM3HHU, OTBECTCTBCHHOI'O OTHOIIICHU A K CBO@My SHOpOBBIO, yCTaHOBKI/I
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUN M HENPHUITHE BPEIHBIX MPUBBIYCK
(ymotrpebneHusi aikorojsi, HAPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH COONIOACHHS TPaBUII
0€30MacHOCTH NP 00PALIEHUH ¢ XUMHUYECKUMH BELIECTBAMH B ObITY U pealbHOMN KU3HHU;



5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY H3yUeHHUI0 MPOodecCuil U Tpyaa pa3IndyHOrO poja, YBAKCHHE K
TPYAY U pe3yJibTaTaM TPYAOBOM JIEATENBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJOIIKEHUS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHANBHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHON Cpe/Ie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOUYHUKY >KU3HHU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHUE LIEHHOCTH COOJIIOICHUS MPaBUil OE30MacHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLINX 3J0OPOBbIO U JKU3HU JIFOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, OJTy4yaeMble PU U3YUECHUU XUMUU, JJI PEIICHU 3a/1a4,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYPBbl, OCO3HAHUS TNI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeil X pelieHus
MOCPEJICTBOM METOJOB XMMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJbTaTOB BBIICISIOT 3HAYMMbIE A (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOPUS, MPUHIUI, THUIOTe3a, (akT, cucTeMa,
MPOILIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
peaIMeTax M IMO3BOJISIFOT HAa OCHOBE 3HAHUH M3 ATHX MPEIMETOB ()OPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAyYHOM KapTHMHE MUpa, U yHHBEpCalbHbIe YydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHUBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITSIILHOMY TUIAHHPOBAHHIO M OCYIIECTBICHUIO YICOHOU JIeATEIIBHOCTH.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie jiornyeckune AeHCTBUA:

YMEHHUS MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILLIICHUS I[PU OCBOCHWM 3HAHMM:
PacCKpbIBaTh CMBICI XUMHYECKUX MOHSATUHN (BBIICIATH UX XapaKTEPHbIE MPU3HAKHU, YCTAaHABINBATh
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMU), WCIIOJIB30BATh TMOHATUS JJII OOBSICHEHUS OTIEIbHBIX
(bakToB U SABJICHUIA, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIIMi, yCTaHABIMBATh MPUYMHHO-CIIEJCTBEHHBIE CBS3U MEXIYy OOBEKTaMHU
W3Yy4YeHUs, CTPOUTH JIOTUUECKHE pacCykJAeHUs (MHAYKTHUBHBIC, NEIyKTUBHBIC, MO AHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKJIFOUCHUS,

yMEHHE MPUMEHATh B Mpollecce MO3HAHHS MOHATHS (TMPEAMETHBIE U METamlpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MpUMEHSEMbIE B XUMUU MOJICIIbHBIEC TPE/ICTABICHUS] — XUMHUUYECKHIN 3HAK (CHMBOJI DJIEMEHTA),
XuMu4eckass (opMmylia W ypaBHEHHE XHMHYECKOM peakiuu — TpPHU PEIICHHH Yy4eOHO-
[I03HABATEJIBHBIX 3a/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMUYECKUX PEaKINi, BBIABISTH OOIIHME 3aKOHOMEPHOCTH, MPUUYWHHO-CJICICTBEHHBIC CBSI3H H
MPOTUBOPEYUS B U3yUAEMbIX ITPOIIECCAX U SIBICHUSX.

basoBble ucciieoBare/ibCKue 1eMCTBUA:



yYMEHHE HUCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE WHCTPYMEHTAa IMO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €T0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIONMYJISIpHAs TUTepaTypa
XMMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE I0coOus, pecypchl MHTEpHETa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIHUIO;

YMEHHE IPUMEHATh Pa3IUYHbIE METO/IbI U 3alIPOCHI IPU MOUCKE U 0TOOpe MHPOpMAIK U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS yUCOHBIX U MMO3HABATEIbHBIX 3324
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (opMy MpeacTaBIeHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

yMEHHE HCMOJIb30BaTh M aHAIM3UPOBATH B Mpollecce Y4eOHON U HCCIeI0BATEIbCKOM
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHs 3aJaBaTh BOIIPOCH (B XOJe Auanora u (Wiu) AMCKYCCHH) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OpPaTOpHOW PabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3ULUN (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUMN, ONpe/IeeHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PerynsiTuBHbIC yHUBEpCAJIbHbIC Y4eOHbIE 1efiCTBHUSA:

YMEHHE CAMOCTOATEIBHO ONPENENATh LU AESITEIbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
Haubosee 3 PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 T03HABaTENbHbIX 33/1a4, CAMOCTOSTEIbHO
COCTAaBJISITh UM KOPPEKTUPOBATH MPE/JI0KEHHBIN aJTOPUTM J€HCTBUM IPU BBINIOJHEHUU 3aJaHUI
C yu4€TOM NOJy4YeHHsS HOBBIX 3HAHUM 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUsX,
OILICHUBAaTh COOTBETCTBUE MOIYUYEHHOI'O PE3yJIbTaTa 3asBJICHHON LI€JH, YMEHHE MCIOJb30BaTh U
aHAIM3UPOBATh KOHTEKCTHI, NIpeJiaraéMble B YCJIOBUHM 3a/laHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUA,
YCTaHOBJICHHOTO JaHHOM (QenepanbHOil paboueil mporpaMMoil, BBIIEISIOT: OCBOEHHBIE



oOydJalomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObl JAeWCTBUM, creuuduyeckue s
npeaMeTHOW o0macTu «XUMHUS», BHIBI ACSITEILHOCTH MO TIONYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyAIIHSIX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX HMOHATHUN: aTOM, MOJEKYJA, XMMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBasi A0JIs XMMUYECKOTO JJIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaKuuii: peakluu COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
o0OMeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKlUu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpalKsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COCIUHEHHSIX, CTENEHb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o QopmyiaaMm, BHJ XHMHYECKOH CBS3U
(xoBaJIeHTHas M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbicha llepuogmueckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTpUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHa ABOrazipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u Oonblie NEpUOIbI, COOTHOCHUTH
0003Ha4YeHus1, KOTopble UMeroTcs B Tabnuue «lleprnoauyeckas cuctemMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS ATOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sjipa, oOllee YHCIO 3JIEKTPOHOB H
pacnpeesieHue UX N0 IEKTPOHHBIM CII0SIM);

KJIAaCCU(UIIUPOBATh XMMUUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIECTBA, XMMHUECKHE
peakuuu (MO0 YMCIYy W COCTaBY YYacTBYIOIIMX B pPEaKkIUHM BEIIECTB, IO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (popMyJie COeTUHEHUs], MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



MIPUMEHSATh OCHOBHBIE OTIEPAIMHM MBICIUTEIBLHON JESITCIBHOCTH — aHAIW3 U CHHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHUE MPHUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3YYEHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAY4YHBIC METOIbI IO3HAHWSI — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHUE,
AKCTICPUMEHT (PeabHBIM U MBICIICHHBIN);

CJIeIOBaTh TMpaBWJaM IIOJIb30BAHUSA XUMHYECKOH TMMOCYyAOW U  JIabOpaTOpPHBIM
000pyIOBaHHEM, a TAKXE TMpaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBIITOJTHEHUIO JTA00OPATOPHBIX XUMHYECKUX OIBITOB IO MOTYYEHHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJAa M KHCJIOPOJA), MPHUTOTOBICHHIO
PacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEM pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, (peHodTanenH, METUIOPAHXK U IPYTHE).

K xonmy oOydenus B 9 kJjacce mpeaMETHBIE pe3ysbTaThl Ha 0a30BOM ypOBHE IOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas pPeaKUus, XUMHUUYECKast
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pElETKa, KOpPPO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM peakluu, MpeleiabHO JOMyCTUMAas
koH1eHnTpanus [1JIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM U MPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJCHTHOCTh U CTENEHb OKUCIEHMS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o (opMmysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYEcKasl) B HEOPraHWYECKUX COEIMHEHHUSAX, 3apsii HOHA IO XHUMHUYECKOU
dopmyre, XxapakTep cpelbl B BOAHBIX PAacTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUTMYECKON peIETKA KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro NMOHUMaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyto (hopmy Ileproanueckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynna)» u «mnobouyHas mnoarpymnmna (b-rpynma)», maneie u Goiblive MepUOJBbI,
COOTHOCHUTbH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B IEPHUOAMYECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHX DJIEMEHTOB (COCTaB M 3apsn sA1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01ye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB DJEMEHTOB W WX COCAMHEHHU B
npejesiax MajblX MEPUOOB U ITIaBHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIy M COCTaBY Y4YacTBYIOIIMX B pPEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapaKTepu3oBaTh (ONMUCHIBATh) OOLIMEe U cHenupuyeckrne XHUMHUYECKHE CBOWMCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTaBJIATh YPAaBHEHUS JJICKTPOIMTHYECKON JTUCCOLMALMU KUCIIOT, IIEJIOYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajiaHca STHUX pPeaKLuii;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJTF0 XMMHAYECKOTO JIEMEHTa 110 (popMyJie COeTUHEHHS, MACCOBYIO JOJTIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMHU T10 BBIIOJIHEHUIO JJAOOPAaTOPHBIX XUMUYECKUX OIBITOB 110 MTOJYyYEHHIO U
coOMpaHuIo0 Ta3000pa3HBIX BEIIECTB (AMMHUAKa U YTJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAaUECTBEHHbII COCTaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMmHI-, MOaUA-, KapOoHat-, (ocdar-,
CHIIMKAT-, Cylnb(haT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUI0, BBIABICHUE HPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Y4YEHUs CBOMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4YHbI€ METO/bI IO3HAHUS — HAOJII0IeHHE, U3MEPEHNE, MOIETTUPOBAaHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIe (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU NEeSATEILHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiecTBa 1 XuMuueckue 15 1 bubnnoreka IIOK
' peaKIuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe/ Il HEOPraHMYECKUX BelIECTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [JOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bu6nuoreka [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHMSX https://m.edso00.ru/7f41837¢c
94 OCHOBHBIE KJIACChI 11 1 1 bubmmorexa [JOK
' HEOPraHWYECKUX COCTMHEHUI https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pasznea 3. [lepuoguyeckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3j1emMeHToB /[. U. MenaesneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoteka LIOK

31 XHMHYECKUX dj1eMeHToB /I, U. ! https://m.edsoo.ru/7f41837c
MenaeneeBa. CTpoeHue aTroma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmotexa [JOK
https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIINH
bu6mmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOLINAIIMS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . by ' po https://m.edso0o.ru/7f41a636
KPEMHUI U UX COSANHCHUS
Hroro mo pazneny 25



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

Paszgea 3. MeTauibl M HX COeTUHEHUA

bub6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi o0Opa3oBaTesibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponb xumun B 1 bu6nunorexa LIOK
JKU3HM 4esioBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

5 [lonsTre o MeToax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia

3 paboThI B 1a00paTOpUU U TIPUEMBI 1 1 bubmuoreka [IOK
oOparieHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py0BaHHEM)

4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2

5 «Pazgenenue cmecelt (Ha mpumepe 1 1 bubmmorexa [IOK

a . bHMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MOBAPEHHOM COJIN)»
bubnmnoreka LIOK
6 A 1
TOMBE 1 MOTICIYIIH https://m.edsoo.ru/ff0d2a6c

7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u c10KHBIE BElECTBA 1 bubmorexa [TOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK
10 X .B
ummecKas Gopmya. Barentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOrO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUUYECKUE SIBIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpOTEKaHUS bubnnorexa [JOK
XUMHUYECKUX peaKiui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MaCcChl BEIIECTB. bubmuoreka [IOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudecTBa, MacChl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
= M . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Knaccudukanus XumMuaeckux
18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IeHne u Bubnmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BemiecTBa 1 XuMHU4eCKHe peakuumn»

https://m.edsoo.ru/ff0d4290



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

Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucimopom — ameMeHT u bubmorexa HOK
Ayxa. POA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XUMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOslI MoTy4eHus KUCI0po/ia B
23 71a00paTOPHUH U IIPOMBIIIIECHHOCTH bubmotexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHYECKOM YPAaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar ;13He1§1/1e¢1;03 yxa CITOCOOBI lro bubmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOupanue bubmorexa [OK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOpPO/1a, U3yUYeHHUE er0 CBONCTBY
97 Bonopon — snemeHT u npocroe bubmuoreka [IOK
BelecTBO. HaxoxxaeHnue B nmpupojie https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKkue U XUMUYCCKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOAOPOa B bubnuotexa [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITonyuenne u cobnpanue Bogopoia bubmorexa HOK
y N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE e€ro CBOKWCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus 06béMa, KoaudecTra
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmorexa [JOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEILECTBA WIIU 00BEMY
Brrunciienus 00EMOB ra30B 110
34 ABHCHUIO PEaKIIMU HAa OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 00 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHrE pacTBOPOB C bu6muoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUpUKAIs, bubnunorexa LIOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubnunoreka LIOK

41 KHCJIOTHBIX, OCHOBHBIX U
’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHUJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue n XMMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCO((SBI;) o q)eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa HOK
. y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
IIpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnyeckas CBA3b MEKIY
48 KJIaCCaMHM HEOPTaHUYECKUX brbmmorexa LTOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUN

bubnunoreka LIOK

51 XUMUYECKUX AIeMeHTOB. [loHsATHE O https://m.edsoo.ru/00adgffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoaunueckas cucrema Bbu6mumotexa [JOK
XUMHYECKUX 3eMeHTOB [I. U. https://m.edsoo.ru/00ada52c
Menneneesa
53 [lepuoapl, rpynmsl, MOATPYMIIIBI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl [. . Menneneena
XapakTepucTuKa XUMHYECKOTrO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmuoreka [JOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKJaHUuH
58 DIIEKTPOOTPHULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
59 Hontast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas XuMu4ueckas bubmuoreka [IOK

CBA3b

https://m.edso0.ru/00adaab8
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61 KoBanientnas nenomnsipuas 1 bubmmoreka [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 Creneup okncneris . https://m.edSO(I)_.[rUIOOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
bubmuoreka [{OK
64 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.e dsoc%.lru 100adb076
KonTponbnas padora Ne4 o teme
65 «Ctpoenue aroma. XUMU4ecKast 1 bubmrorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHrlit ypok. O6o01ieHue u 1 bubnnoreka [JOK
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepubIiil ypok. O6001eHIE U 1 bubmuoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00ad9ch?
68 PesepubIiil ypok. O6001eHIE 1 1 bubnmnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XMMHUYECKUX DJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubmmoteka IIOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «IToBTOpEHUE U yriIyONneHue 1 1
3HAaHUM OCHOBHBIX pa3/elioB Kypca
8 Kimacca»

5 Knaccugukanus XuMmuaeckux 1 bu6muoreka [JOK
peaKLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TTOK
P ’ https://m.edso0.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUSIX

3 [TonsiTue 0 XMMUYECKOM 1 bubmuorexa [{OK

paBHOBecHH. PaKTOPHI, BIUSIOLINE

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKOIN
10 rnccornanuu. CHIbHBIE U cl1a0ble Bubmiorexa OK
o HHALIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMoHHbIe YpaBHEHUS peaKil Bubmiorexa OK
yp peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
UCCOLIHAIINHT
XHUMHU4YeCKHUe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorexa HOK
ped o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubnmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o0011eHNe U cUCTeMaTH3aIUs bub6mmorexa [IOK
3HaHUHU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenue skcriepuMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3aga9dy
KonTponbnas padota Ne2 o teme
17 «INEKTPOIUTHYECKAS bubmmnoreka [JOK

nuccoruanus. XUMHYECKHE
peaKIu B PaCTBOPAX»

https://m.edso0.ru/00addecO
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OO01mmas xapakTeprCcTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
pUMEp https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XHMquCKHS CBOMCTBA, ITOJIyUYEHUE bubmorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTuueckas padora Ne 2 o Teme
20 «ITonyyenue CoJITHON KHUCIIOTHI bubmorexa LIOK
JHCHIE €07 ’ https://m.edsoo.ru/00ade348
M3Y4YCHHE € CBOMCTBY»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEaKIUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

29 OO01as xapakTeprCcTHUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxoxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 qmrs)nquKEe u xnﬁmqecxne bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckre 1 XUMHYECKHE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJyYEHUSI CEPHOU KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

OKpYKarolleu cpeibl
COCTUHEHUSIMH CEPBI

Briuucienne MaccoBoOi 101U

bub6nmoreka [IOK

27
BBIXOJA MPOJYKTa PEaKLIMU https://m.edsoo.ru/00adec8a
OO6m1ast xapaKTepruCTHKA JIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIPOCTPAaHEHUE B IPUPOLE Bubmiorexa OK
pactipoctp PHPOZE, https://m.edsoo.ru/00adeeab
(du3HUYeCcCKre U XUMUYICCKUE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYUYEHUE Bubmiorexa OK

’ y https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «ITonyuenne aMmmuaka, U3ydeHue bubnmorexa HOK
y . - 13y https://m.edsoo.ru/00adf180
€ro CBOIMCTBY»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [IOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHnii. XUMHUYECKOE bubnmorexa [IOK
yAoobp ’ . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng pochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)prl)zn(qe)cxne " bubmmorexa [IOK

p . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHuit. 3arpsi3HeHHe
MPUPOJIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa LIOK
pHpoAe, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcupl yriaepoaa, ux Gu3nveckue
U XUMHAYECKHUE CBOMCTBA.
36 DKOJIOTHUECKHE IIPOOIEMBI bubmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrobHas KUCI0Ta U €€ COIn bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
38 "[losydyeHne yriekucioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHMYECKMX BEIIECTBAX KAK O bubmorexa HOK
p B https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoaa
40 Kpemuunii u ero coe fuHeHU bubmorexa HOK
p https://m.edso00.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenue skcriepuMEHTAIBHBIX bubmuoreka [IOK
3aja4 no teMe «BaxkHenmme https://m.edso0.ru/00ae0bf2
HEMETAJUIBI ¥ X COCOUHEHUS
KonrtponsHas padora Ne3 o reme
. bubmuoreka [{OK
42 «Baxueiire HeMeTaIbl U UX

COCONHCHUA»

https://m.edsoo.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IIEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METaJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 ODIEKTPOXUMHUUECKU P bubmorexa HOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
MmetauioB. CriaBel. Beruucnenus
45 10 YPaBHEHUSIM XUMHYECKAX bubmorexa HOK
yp . https://m.edsoo.ru/00ae1156
peaKkIuii, €Cliv OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
46 IToHsTHE O KOPPO3UU METAIIOB bubmorexa [OK
pp https://m.edso0.ru/00ae1278
bubmmoteka IIOK
47 €JIOUHBIEC METAJIBI
= https://m.edsoo.ru/00ae14hb2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kaus https://m.edsoo.ru/00ae14hb2
49 [le1ouHO3EMENBHBIE METAILIIBI — bubnuotexa [JOK
KanbIIUM 1 Maraui https://m.edsoo.ru/00ael5e8
50 Baxueiimme coeIUHEHNS KaIbIIH buGnnorexa [IOK
g t https://m.edso00.ru/00ael15e8
51 O000I11IeHNE U CUCTEMATHU3aIUsI
3HAaHUH
59 JKEcTkocTh BOABI M CIOCOOBI €€ bubnunoreka LIOK

yCTpaHEHUS

https://m.edsoo.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOoCTh BOJIBI M METOMEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (1) u xemnesa (111) https://m.edso00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpakTnueckas padora Ne 7.
59 Pelenne skciepuMeEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae3de8
METAJJIbI U UX COCAMHEHUSI»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIIUH, €CIIH OJUH
60 U3 PEareHToB JIaH B U30BITKE WK bu6muoreka [JOK
COZEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JIM BBIXOJa IPOYKTa
peakiuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
Kontponbnas padota Ne4 o teme
62 «BaxkHe#mme MeTamibl 1 X

COCAUHCHUA»
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63 BemectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpYKaroIleH cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHeIil ypok. O600ICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PesepBHeIil ypok. O600ICHHE 1 1 bubnnorexa [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O6o0mienue u 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbBHOI'O
INPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Xumus, 8 kmacc/ I'abpuensn O.C., OctpoymoB WN.I"., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«M3parenscTBO «IIpocBemnienuer;
* Xumus, 9 knacc/ I'abpuensua O.C., Octpoymos WU.I"., Craakos C.A., AKIIMOHEpHOE OOIIECTBO

«I/I3,Z[aTeJ'IBCTBO ((HpOCBeH_[eHI/Ie».

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

1) Xumus. 8 knace. [Toypounsie pazpadorku k YMK O.C.I'abpuensina;

2) Xumus. 8-11 kiaccel. BHekaccHble MepOnpusThsi (UTrphbl, IOY-TIPOrPAMMBI,
TeaTpaju3oBaHHble npencraBieHus), Kum Enena IletpoBHa,

3)Vuumces pemate 3a1auu 1o XxuMuu. @opMUpoBaHHUE IPEIMETHON KOMIIETEHTHOCTH Y

obOyuaronuxcs 8 kiacca. ®I'OC, bouapuukosa Panca AnekceeBHa.

M ®POBBIE OBPA30BATEJBHBIE PECYPCHI 1 PECYPCHI CETH HHTEPHET
MD0
(0]
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