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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOM 0O0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUYETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTesIbHbIX opranuzanusax Poccuiickoit @enepanun.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYalOIIUXCS CPEACTBAMHM Y4YyeOHOro IpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3JesiaM U TEMaM IPOrpaMMbl 110 XMMHH, ONPEAEISAET KOJIUUECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEMYI0 I0CIIe0BaTeIbHOCTh
U3yYEHUs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSA3€H, JOIMKH y4eOHOro
IpolLecca, BO3pacTHbIX OCOOEHHOCTEN 00y4aroIuXcsi, ONpeesisieT BO3MOKHOCTU IpeaMeTa JJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysibTaTaM 00yYeHHs XUMHUU
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEJIbHOM
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YUYEOHOIO COJIEpIKaHusl.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
IpEeCTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUPYEMbIE XUMHUEH
NPEJCTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pemieHus TI00albHBIX MPOOJEeM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOH, MUIEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUSI.

N3ydyeHne Xxummuu:

CHOCOOCTBYET pealu3ali BO3MOXHOCTEM M caMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHONH  y4eOHOH  JEeATEIbHOCTH,  OKCIIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMUT €O CHEUM(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TalioM B ((OPMUPOBAHUU
€CTEeCTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJaJ B 3KOJOTrHYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XUMHH O0ECIeUMBAIOTCS CHelM(PUKON coaepkKaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKU XMMHUU Ha ONPEIeTIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIKUMUCS CUCTEMbI NEPBOHAYAIBHBIX TMOHATHI XMMUHU, OCHOB HEOPIraHUYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHH OPraHU4YEeCKON XUMUH.

CrpykTypa copaepkaHus MPOrpamMMbl 110 XUMHHM C(HOPMHUPOBAHA HAa OCHOBE CHCTEMHOIO
noaxoja kK eé msyueHuro. CopepxaHue CKIIAAbIBAETCS U3 CUCTEMBI MOHATUH O XUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPTraHHM30BaHbl MO MPUHIUIY IOCJIEAOBATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOI'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

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

— YUYEHHS O CTPOCHUH aTOMa U XMMHYECKOH CBSI3H;

— MPEACTaBICHUI 00 ANEKTPOITUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMIOCIEOBATEIBHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHue mporpamMMmbl IO XHMHH CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HayyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpPUPOJIBL,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM M03HaHUs B HayKe. M3yueHne Xumun
OPOMCXOMUT C TPHUBJICYCHHWEM 3HAHUH M3 paHee M3YyYEHHBIX YYEOHBIX IPEIMETOB!
«Oxpyxatomuit Mupy», «buosnorus. 5—7 kiaccel» U «PU3uKa. 7 KJI1accy.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJBTYpHIL. 3afada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS TP U3YUYCHHUH BEIIECTB U XUMUYECKUX PEaKInid, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHWW W HMX TNPUMEHEHHUH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOEHUH TPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBAMU B MTOBCETHEBHOM KH3HHU.

[Ipy u3ydyeHHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITETLHOMY NPHUHATHIO pEIIeHUH, CIOCOOHOW ananTUpoOBaThCsA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(GhOpMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH,

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOIIUMHUCS OIIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢popmupoBanue o6mIel PyHKIIMOHATHHONH M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qrclie YMEHUH OOBSICHITh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHpA, WUCIOJB3Yys 3HAHUS U
OTBIT, TIONYYEHHBIE TPU HW3YYEHUH XUMHHU, TPUMEHATh WX TPH peIIeHuH TpoliemM B
MTOBCETHEBHOM KU3HU U TPYIOBOH IESATEIBHOCTH;

— (opMupoBaHue y 00yUarONIMXCs TYMaHUCTHUECKUX OTHOIIEHHH, TOHUMAaHUs IIEHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01ee YUCIIO YacoB, OTBEACHHBIX I M3yUCHUS XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanusi, coctaBisieT 136 gacoB: B § kinacce — 68 yacos (2 yaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHa4ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBeKa. XHMMHS B CUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BenecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

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

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENbHASI MOJIEKYJIsSipHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemecrBa. Moinb. MonsipHass macca. B3anMocBsi3b KOJIMYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o opMynaM XMMHUYECKHX COCTUHEHHM.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXPAaHEHUS MAacCChl BEIIEeCTB. XuMuueckue ypaBHeHUs. Kiaccudukamus XUMHUYECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYJIOHM, MpaBMwiIaMH pabOThl B JIAOOpaTOpUu M HpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAaHNUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCJIOTOM) SBJICHUM, HAOII0IeH e
U ONHCAaHWE TPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiuid (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOpHIOM Oapusi, paznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (ll), msydenme crocoOoB
paszeneHus CMeceil: C TOMOIIBI0 MarHuTa, (QUIHTPOBAHUE, BHITIAPUBAHUE, TUCTUILISIIHS,
xpomatorpadusi, TMpoBeIEHHWE OYUCTKM TOBAPEHHON COJHM, HaONIOJIeHHEe U  OIMHCaHue
pEe3yIbTAaTOB MPOBEJICHUS OMbBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/1aHUE
Moiesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3i€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B nmpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcuapl. Ilpumenenue xucimopona. CrocoObl MOMyYeHUS KHCIOpoaa B JabopaTropuu
MpOMBIIUIEHHOCTH. KpyroBopoT kucioponaa B mpupoae. O30H — almoTpornHas MOIU(HUKAIAS
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIMIMBO: yroidb M MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxokaeHue BoJopoja B MPUPOJE,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mousipabiii 00bEM Ta30B. Pacy€Thl M0 XMMUYECKUM YPaBHEHUSIM.

®dusznyeckue cBoMcTBa BOAbL. Boma kak pactBoputTenb. PactBopbl. HackimeHHele u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10js BellecTBa B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHue NpUpOIHBIX Boja. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lomyuenue okcuaos.

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

Kucnotel. Knaccuduxamnus kucinor. Homenknarypa kuciot. @usndyeckiue 1 XUMHUYECKUE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

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

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/IeNICHUE CONEpKaHMsI KHCIOpPOoa B BO3yXe, MOJy4YeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W MpEKpallleHus ropeHus (moxkapa), 03HaKOMIIEHUE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOAOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHUE OOpPAa3I[0B HEOPTaHMYECKUX BEUIECTB Pa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuii HEUTpalIu3alru, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XUMHYECKAsl CBA3b. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALMKN XUMHUYECKUX dleMeHToB. [loHsATHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIBI, TaJIOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCHU/IBI U THIIPOKCH/IBI.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpA, HOMEPOB MEPUOJIA U TPYIINbI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX dieMeHToB [leproaudeckoli CUCTEMbI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIs pa3BUTHs HayKu U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbl
OKHCJIEHHS U BOCCTaHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakLuil (TOpeHue, peakliuu pas3ioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH IMpPHU MU3yYEHUHM XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSTHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbBIC IOHSTHSA: HAy4HbBIM (akT, TUIoTe3a, TEOopus, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, MOH, HYKJIHJ, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XMMHYECKHX
DJIIEMEHTOB NEPBBIX TPEX MEPUOMNOB, Kalus, KajblUs U UX COCAVWHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUMBI KPUCTAJUIMUECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEMETKM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX peakiuil Mo pa3iMYHbIM MpH3HAKaM (110 YUCIY M COCTaBY
Y4aCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue 0 cxopoctu XuMHUUecKo peakiuu. IlonsTHe 006 00paTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsTHE O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsarne o
karanuse. IloHsTme o xumuyeckoM paBHOBecHHM. @DakTOpbI, BIMSIOLIIME HAa CKOPOCTh
XMMHUYECKON PEaKIMU U TI0JI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIBbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOI0 OajaHca.

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

Peakuuu nonHoro o6MeHa. YCIIOBUS MPOTEKaHMs pEaKMii HMOHHOTO OOMEHa, MOJHBIE 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 IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUAILIII
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHHE BOJBI), OIBITOB, WIIIOCTPUPYIOMIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHEe, peaKluu pas3iokKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pEeIIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/ibl U X coeJUHEHHSA

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYEeCKHEe CBOWCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeTaulaMH, HeMeTaJUlaMu,
nienoyamu).  XsopoBoaopod. ConsiHas KUCIOTa, XMMHMUYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (QU3NYecKHue CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHoW Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynbdar-uoH. HaxoxneHue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-Tpymnmbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (HU3UYECKUue u
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndeckue 1 XuMHUIECKHe
CBOICTBa, MoydeHue u npuMeHeHne. Coau aMMOHHUSI, UX (HU3NYECKUE U XMMHUECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



yaoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun Qocdopa (V) u pochopHas kucnora,
¢u3nyeckue M XUMHMYECKHE CBOMCTBa, moiydeHue. lMcnonb3zoBaHue ¢ochaToB B KadyecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnel. OcoOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoiicta. Ancop6uus. Kpyrosopor yriepona B mpupoze.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIYYCHHUE W NMPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00ANILHOTO TOTEIUICHHUS KJIMMAaTra, MapHUKOBBIN dPQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, HojydeHHe U npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavasnbHble MOHATHS 00 OPraHUYECKUX BELIECTBAX KAK O COEIUHEHUSX YTIepoaa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBIIUICHHOCTH. [IOHATHE O OMOJOTUYECKH BAKHBIX BEIIECTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJy4Y€HHE M NpPHUMEHEHHE.
Coenunenus kpemHusi B mpupoje. OO6mme mnpencrtaBiaeHuss o6 okcuue kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxxHeimune
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (U3NYecCKue U XUMHUYECKHE CBONCTBA TaJIOTEHOB M UX COEAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEpHUaoOB), HaOdIofeHUWe Tpouecca OOYyIJIMBaHUS — caxapa TMOjA  JIeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYe€HHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUAEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX yI00pEeHUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U QocdaT-uOH U HU3y4YeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPONCTBOM NPOTUBOras3a, MojlyuyeHue, coOupaHue, paclo3HaBaHUe
U U3y4YCHHE CBOWCTB YIJIEKHCIIOTO ra3a, POBEJCHHE KAYEeCTBEHHBIX PEaKklIMi Ha KapOoHAT U
CHWJIMKaT-UOHbl M MW3YYEHHE MPU3HAKOB MX IMPOTEKAHMs, O3HAKOMJIEHME C MpPOIyKLHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELICHUE JKCIEPUMEHTANIBHBIX 3a1ad 1o TeMe «Baxueimue
HEMETaJJIbl U UX COCIUHEHUS.



MeTtasiibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBA3b M METAJUIMYECKas KpUCTAJUIMYecKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKMe W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayust). OKCUIBI U THAPOKCUIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxeHnue B Ilepuogmueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUe U XMMHUYECKHE CBOMCTBA MarHus U KaJblusa. BaxkHelmme coenrnHEHUs
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaXOXJIeHUE B Tpupoae. Puznueckue U XUMMHUYECKHUE CBOWCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpO€HUE aToMa, HaxoXKJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Oxkcuapl, Tuapokeusl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYeHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4YeHHEe pe3yJbTAaTOB KOPPO3UH METAUIOB (BO3MOKHO HCIOJIb30BAaHUE BHJIEOMATEPHAJIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajabllus, aIFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (11), HaOrOIEHUE U ONMCAHKME MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U KaJiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U TUIPOKCU]IA IIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 10
Teme «BaxkHeume MeTamibl U UX COCTUHEHUSD.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. [lepBas moMomp MpH XUMHUYECKHX OXKOTax u
OTpAaBJICHHSIX.

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

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasioB MaTeprasoB (CTEKIJIO, CIUTABbI METAIIJIOB, MOJTUMEPHBIC MaTEPHAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€H MPHU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

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, KpUCTAJUIMYECKass pEHIETKa, CIUIaBbl, (U3MYCCKHE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

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

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUS IIPOrpaMMbl OCHOBHOIO 0O0wIero o0Opa3oBaHus
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE NpPaBUIAMU M HOpPMaMH IOBEJIEHHS U
CHOCOOCTBYIOT IPOLIECcCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATIM3ALUN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPa)XKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMpPEHHE OIbITAa ACATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIICINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEpHONH MH(OpMaLUel 0 MepeoBbIX AOCTHKEHHUSIX M OTKPBITUSAX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTAaBICHNUS O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIETEHTHOCTM B  OOIIECTBEHHO  IOJIE3HON,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYTHMX BHUAAX JESTEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHON JIEATENBHOCTH NP BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBINOJIHEHUM XMMUYECKUX SKCIEPUMEHTOB, CO3JAaHUU YYEOHBIX IPOEKTOB, CTPEMIICHHMS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKA CBOWX TOBApPHUINEH C MO3WIHMHA HPAaBCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHIA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIeCTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHMMaHHUS  CYIIHOCTH HaydyHOW KAapTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBS3SIX UYEIOBEKa C MPUPOJHON Cpeloi, 0 poiu
XMUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KyJIbTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSTEIbHOIN pabOThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOyYeHHI0 M TMO3HaHMIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONH M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH M YPOBHs 00y4EHUS B AJIbHEHILEM;

4) ¢popmMupoBaHHUs KYJIbTYPHI 310POBb:

OCO3HaHME IICHHOCTU JKHU3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 3I0pPOBBIO,
YCTAaHOBKM Ha 370pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUN W HENPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOorojsi, HApKOTHKOB, KYpPEHHS), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKU3HH;

5) Tpy10BOT0 BOCTIMTAHMS:

HWHTEPEC K MPAKTUYECKOMY M3yUCHHUIO MPOQEeCcCuii U Tpyaa pa3IuvdHOro poja, yBaKeHUE K
TPy M pe3yJibTaTaM TPYIOBOW JCATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJOIDKCHHUST O0pa3oBaHUs C yYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

9KOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHOIICHHUE K TMPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIFOICHHUS TPaBUII OE30IMaCHOTO MOBEACHHS IPU pabOoTe ¢ BEIICCTBAMH,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATHHOTO XapaKTepa dKOJOTHUECKUX MPOOJIEM M MyTeH MX pelieHus
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/UI pYKOBOIICTBOBaTI)Cﬂ HM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B COCTaBC MeTaHpeﬂMeTHBIX pCSYJII)TaTOB BBIACISAOT 3HAYUMBIC IJIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUI, TMIOTe3a, (aKT, cUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEeAMETOB (HOPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOI 1eATeTbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBepCAJIbHbIE Y4eOHbIe 1eHCTBUS

Bba3oBrle Jlornuyeckue 1elcTBUA:

YMGHI/IZ HUCIIOJIB30BAThH HpI/IéMLI JIOTUYCCKOTO MBINIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpbIBaTh CMBICII XUMUYECKUX TMOHATHH  (BBIACNIATH MX XapaKTepHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JAPYTUMHU MOHSTUSMU), UCIIONH30BATh MOHSATHUS AJIs OOBICHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YUEHUS, CTPOUTH JTOTHUECKUE PACCYkACHUS (MHAYKTUBHbBIC, 1€ TyKTUBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBObI U 3aKJIFOUEHUS;

yMEHHE MPUMEHATHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMyla M YypaBHEHHE XHMHYECKOH peakluud — TpU pElIeHUH Yy4eOHO-
MO3HABATENIBHBIX 3a/la4, C YyYETOM OTHX MOJEIBHBIX TMPEJACTABICHUN BBISBIATH U
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKH W3YYaeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaxunﬁ, BBISIBJIIATH OGH.IPIG 3aKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CJICIICTBCHHBIe CBiA3U U
HpOTHBOpG‘II/ISI B H3yqaeMBIX HpOI_ICCCElX U SIBJICHUSX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BONPOCHl B KAaueCTBE MHCTPYMEHTA MO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BbIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UH(DOPMALIUIO PA3IUYHBIX BUJIOB
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHE MPUMEHATh Pa3IUYHbIE METOJIBI M 3alIPOCHI IPH MOUCKE M 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYJIbTYPO aKTUBHOTO HMCIIOIb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

yMEHHE HCMOJIb30BaTh M aHAIM3UPOBATH B MpOIEccCe y4eOHOW U HCCIEeI0BATEIbCKOM
NEeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaloLIel MpUpOAHON CPeIbl.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBUSA:

YMEHHUsl 3aJaBaTh BOIPOCH (B XoAe Juajora W (WIM) AMCKYCCHM) IO CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THUCBbMEHHBIX TEKCTaxX; JAeNaTh IMPE3CHTALUI0 PE3YJIbTaTOB BBINOJIHEHHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHSI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPHU PEIICHHH BO3HHUKAIOIIMX IMPOOJIeM Ha OCHOBE Yuéra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJlbHbIe y4eOHbIe e CTBUSA:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTHPOBAaTh IPEAJIOKEHHBIM alIrOpUTM JAEHUCTBUN NpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTax —
BEIECTBAX U PEaKIIMIX, OLICHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM 1enu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3a/IaHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



oOydJalomuMuCs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JelcTBUM, crnenuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHMSI, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyAIIHSIX.

K konny obydenus B 8 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peakuuii: peakliuy COeAMHEHNUS, pEaKLUU Pa3JIOKEHUs], PEaK[UN 3aMELICHU, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHasl M HEMOJIApHas KOBAJIGHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BaTh XMMHUYECKYI0 CHMBOJHUKY JJisi COCTaBieHHs (OpMyN BeHIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTpeNieNiATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucremMe, 3aKOHOB COXPaHEHHUSI MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTaipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounas mnonrpynmna (b-rpynma)», manble U OoibIIME TEPUOIBI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuognueckas cucteMa XMMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacnpeiesieHue X M0 dJIEKTPOHHBIM CII0M);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
addexry);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB, NOATBEpP)KJAas  ONUCAaHWE IpUMEpPaMH  MOJIEKYJSIPHBIX  yPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON AEATENIBHOCTH — AHAJINA3 U CHUHTE3,
cpaBHeHHE, 0000IeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3YYEHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE =~ METOJbI  TO3HAHWS  —  HAONMIOJAEHWEe,  M3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICIICHHBIH);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U coOupaHuio ra3000pa3HbIX BEIIECTB (BOAOpPOJA U KHCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYC, peHoI(TaIenH, METUIIOPAHXK U APYTHE).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE PpEaKIIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCIICHME€ M BOCCTaHOBJIEHUE, AIJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETaJJIM4ecKas), KpUCTAJUIMYecKas pemeéTka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

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

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJIMKY JUIS COCTaBlIeHUs (OpMys BeIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIM4YHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaCCy COCNMHEHHH 1o (opMyraMm, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps/l HOHA MO XHUMHYECKOH
dopmyIe, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepnoanueckoro 3akona JI. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas nonarpynna (A-
rpynma)» u «mnobouHas moxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHTb 0003HAU€HUs, KOTOphIE HUMEIOTCI B IEPHOAMYECKOW Tabmume, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTAaB U
3apsj sapa, oo1ee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH OO0IIKME 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOMCTB JJIEMEHTOB M UX
COEIMHEHUI B IpeJeNax MaJbIX NEPUOJOB M IJIaBHBIX HNOArPYHI C YYETOM CTPOECHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 PeKTy, 10 U3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMUYECKHX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTABJIATh YPABHEHUS SJIEKTPOJUTUYECKON JTUCCOLMALMN KUCIIOT, LeJIoueil u conel,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
HNOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBAMHU
pas3INYHbIX KIIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKLIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

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

BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBuja OOpalleHUs C BELUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJIy4YEHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB PAa3IMYHBIX BEILECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, Ccylnbdar-, THJIPOKCHJ-UOHBI, KATUOHbBI AMMOHHS M HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHHUs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl IO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIIEPUMEHT (peabHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BerecrBa 1 xumMuueckue 15 1 0 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 0 0 bubmnoreka IIOK
' 00 okcHmax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 0 1
U CONSIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsr. [Tonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBaHHUAX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBHUTEJIbHBIC PEAKIIMH
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [ToBTOpenue u yrirybneHue 3HaHUHA 5 1 0 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 0 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/m Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 [Ipeamer xumuu. Ponb XuMUM B IKU3HHU 1 0 0 bubanoreka LHOK
yesoBeka. Tena u BemiecTBa https://m.edsoo.ru/ff0d210c
bubnuoreka HOK
2 I1 1 0 0
OHSTHE O METOJIaX ITO3HAHUS B XUMHUU httos://m.edsoo.ru/f0d227e
[IpakTrueckas padbora Ne 1 «IIpaBuna paboThl
3 B J1abopaTtopud U MpUEMBI OOpaIIeHHS C 1 0 1 bubmotexa HOK
patop P part https://m.edsoo.ru/ff0d23dc
1a60pPaTOPHBIM 000PYIOBAHUEM
YucTteie BemecTBa W CMECH. bubnmmoteka LHOK
4 B 1 0 0
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckast pabora Ne 2 «Pasmenenue
5 cMecel (Ha mpUMepe OYUCTKH MoBapeHHoW 1 0 1 bubamorera HOK
PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuorexa HOK
6 A 1 0 0
TOMBLH MOTICKYITH https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKUE DJEMEHTHI. 3HAKU (CHMBOJIBI) 1 0 0 bubnnoreka HOK
XHUMHYCECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnuorexa LHOK
IT 1
8 POCTHIC M CTIOAHBIC BetecTsa 0 0 https://m.edsoo.ru/ff0d2a6c¢c
bubnuorexa LHOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YICHUE https://m.edsoo.ru/ff0d2d50
10 3aKOH  TIOCTOSHCTBA  COCTaBa 1 0 0 bubnmoreka [HOK



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

Xumuueckast Gopmyina. BaneHTHOCTH aTOMOB
XMMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OtHocuTeNnbHAS aToMHast macca. bubnuoreka HOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1ol XMMHYECKOrO DJJIEMEHTA B Bubnuoreka LHOK
COECIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Monb. MonsipHas bubnmoreka HOK
Mmacca https://m.edso0.ru/ff0d5230
14 Ouzuyeckue W XHMHYECKHE  SIBJICHHS. bubnuorexa HOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipuznaku u yCIIOBUS [IPOTEKaHUsA bubnuoreka HOK
XUMHUYECKUX peaKiui https://m.edsoo.ru/ff0d3al6
16 3aKkOH  COXpaHEHHUs ~ MacChl  BEIICCTB. bubnuoteka HOK
XHAMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrruuciieHus KonudecTBa, MacChl BEIISCTBA bubaunoreka LHOK
[0 YPaBHEHUSIM XUMHUYECKUX PEaKIUN https://m.edsoo.ru/ff0d5708
Krnaccudukamus  XUMHYECKUX CaKITUi
18 (coe I/IH(I;HI/I}IH a3JI0’KEHUS 3aMIe) elfml bubamorexa LIOK
8 > P ’ HHEHI, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JlomoHOCOB — Y4EHBIN-
19 SHIUKJIONIETUCT O60061eHue u bubamorexa LIOK
H AT, . B https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIusl 3HAaHUH
20 KonTponbnas padora Nel o teme «Bemecta bubnuoreka HOK
U XUMHUYECKUE PEAKLIU) https://m.edso0.ru/ff0d4290
Bo3gyx — cmech razoB. CocTtaB BO3fdyXa.
21 KI/ICJJ]'I}(]) 0J1 — BJIEMEHT U MPOCTOE BE eﬂc}T]Bo bubmmorexa LOK
PO p H ' https://m.edsoo.ru/ff0d448e
O30H
22 duzuyeckue W XHMHYECKHE  CBOMCTBA bubnuoreka HOK



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

KHCIIOpo/ia (peakuu OKHUCIIEHUs, T'OpPEHHE).
[TonsiTre 06 okcuaax

https://m.edsoo.ru/ff0d4614

Cnoco6st NOJIy4YeHUs KHCJI0pOAa B

bubnuorexa LHOK

23 0 .
fabopatopiH " TPOMBIIICHIOCTH https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoli 3P(HEKT XUMHUYECKON peaKIlu,
24 IIOHATHE O TEPMOXHUMHUYECKOM ABHCHUU bubmmotexa HOK
P P ’ https://m.eds00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHIX PEaKIIHIX
TomnmuBo  (HedTh, Yroab W METaH).
25 3arps3HeHue BO31yXxa CITIOCOOBI ero bubmorexa oK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[Ipaktnyeckas pabora Ne 3 1o Teme
26 «ITonyuenne u coOupaHHe KHCIOpoOAa bubmorexa LOK
y . p posa, https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE €r0 CBOHCTBY
97 Bonopon — »3neMEHT U IPOCTOE BELIECTBO. bubnnoreka HOK
Haxoxnenne B npupone https://m.edsoo.ru/ff0d4dd0
28 Ouspyeckue W XHUMHUYECKHE  CBOMCTBa bubnuorexa HOK
Bojopona. [Ipumenenne Bogoponaa https://m.edsoo.ru/ff0d4dd0
29 [lonsaTHe 0 KHCIOTaX U COJAX bubmorexa 1OK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsr IOy YEHHUS BOJIOPOJIA B bubnuoteka HOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktnueckass pabora Ne 4 mo Teme
31 «[lomyuenne uw  coOmpaHue  BOAOPOIA bubnmotexa HOK
y } p poaa, hitps://m.eds00.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
N n bubnuoteka HOK
2 M . A
3 OJIIpHBIN 00BEM Ta30B. 3aKOH ABOTaIPO httos://m.edsoo.ru/ff0d542e
33 Brruucnenuss o0bEMa, KonMYecTBa BeEIIeCTBa bubnuoteka HOK



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

raza IO €ro M3BECTHOMY KOJIMYECTBY
BEIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Breruncnenuss 00bEMOB Ta3oB MO YPaBHEHHIO

bubnuorexa LHOK

34 eaK a OCHOBE 3akOoHa O00BE
peakiun UH HOB H DEMIHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Fa30B
35 duznyeckre 1 XUMHYECKHE CBOMCTBA BOJIBI bubmmorexa HOK
A https://m.eds00.ru/ff0d587a
bubnuorexa LHOK
36 Cocras ocuoBanuii. ITo e 00 aTopa
TaB OcHoBarH T HHARaTopax https://m.edsoo.ru/ff0d59e2
Boma kak pactBoputens. HacrwineHHple u
37 He}?acm GHE?BIG ziTBo )31 Mach;)IBas[ oJIs bubmotexa HOK
H p PPl s https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTnueckass pabora Ne 5 mo Teme
38 «IIpUroToOBICHHE PACTBOPOB C ONPEACIEHHOMN bubmotera HOK
P N . P p pext https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA»
39 KonrponsHast  pabora Ne2 mo  Teme bubnuoreka HOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupt: COCTaB, Kiaccudukanms, bubnuoteka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue W  XUMHYECKHME  CBOMCTBa
41 KHCIIOTHBIX, OCHOBHBIX M  aM(OTEpHBIX bubmmorera LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUS: COCTaB, KIaccuQuKanus, bubanoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonmyuenme w©  XUMHYECKHE  CBOWCTBa bubnuoreka HOK
OCHOBaHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: COCTaB, KJaccuukanms, bubnmnoreka HOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



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
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

Bbubnuorexa LHOK

45 [TonydyeHnue U XUMHUYECKUE CBOWCTBA KUCIIOT
Y https://m.edsoo.ru/ffOdfee2
46 Comu (cpenHue): HOMEHKIATypa, CIIOCOOBI bubnmnoreka HOK
MOJYy4YCHUS, XAMUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[Ipaktnyeckas pabora Ne 6. Pemenue
47 OKCIEPUMEHTAJIbHBIX ~ 3a7a4 [0  TeMe bubnmnoreka HOK
«OCHOBHBIE KJIaCChI HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 ['enetnveckass CBs3b  MEXKIy  KJIaccamu bubnuoreka HOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubnuoreka HOK
49 O0o001IeHNe ¥ CHCTeMAaTH3alNs 3HAHUN
B . https://m.edsoo.ru/00ad9ch2
KontponbHass pabora Ne3 mo  Teme
50 "OCHOBHBIE KJIaCChI HEOPTraHUYECKHUX bubamorexa LOK
on P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBrie MOTIBITKU KIaccupuKanuu
51 XUMHYECKHUX AJeMeHTOB. [loHaTHe o rpymmax bubmmorexa HOK
’ py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
[lepnonnueckuit 3axkoH u Ilepumonnueckas
52 cucteMa XxuMmudeckux osjementoB JI. U bubamorexa LOK
o https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuospl, TpynIibl, TOATPYIIIBI bubmorexa HOK
PHOZEL, TPYIIIEL HOAPY https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocCTaB aTOMHBIX SED. bubnuoteka HOK
N3otomsr https://m.edsoo.ru/00ada342
CrtpoeHre SJCKTPOHHBIX O000JOYEK aTOMOB
. bubnuorexa HOK
55 anemenToB Ilepmoamueckoit cucremsr 1. U.

Menneneena

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



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XHUMHUYCCKOro 9JICMCHTaA IIO0

. Bbubnuorexa LHOK
56 ero moJsiokeHuto B Ilepuoguyeckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue Ilepuoauueckoro 3akoHa IS
S7 a3BUTUs Hayku U npaktuku. . U bubmorexa HOK
P Y L p ' ) ' https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, TIEIArOT U TPAKIAHIH
DIEeKTPOOTPULIATEITLHOCTh aTOMOB bubnuoTeka HOK
58
XUMHUYECKUX DIJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka HOK
59 u
OHHAML XHMHIHCECKA CBASH https://m.edsoo.ru/00adac34
60 KoBasieHTHAS T10J1IpHAS XUMUUYECKAS CBS3b Bubmiorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmosipHas XUMUYECKas CBA3b bubnnorexa HOK
p https://m.edsoo.ru/00adaab9
bubnnoreka HOK
62 C
TCHCHb OKMCICHHA https://m.edsoo.ru/00adae28
63 OKHUCINTEBHO-BOCCTAHOBUTEILHBIE PEAKIINT bubmmorexa HOK
peakt https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN bubnmotexa HOK
https://m.edsoo.ru/00adb076
65 KontponbHas pabota Ne4 o teme «Ctpoenue bubnuoreka HOK
aToMa. XUMHUYecKas CBI3b» https://m.edsoo.ru/00adb486
66 OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH bubmiorexa HOK
peakt https://m.edsoo.ru/00adb33c
bubnnoreka LHOK
67
Creneny okucieHus https://m.edsoo.ru/00ad9ch2
68 OKHUCIINUTEIN U BOCCTAHOBUTEIN bubnmotexa HOK

https://m.edsoo.ru/ff0d61c6
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
un¢poBbIe
Nen/m Tema ypoka Kontpoabubie IIpakTunueckue bp
Bceero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
[lepuonuueckuii 3akoH. Ilepuoanueckas
1 cucteMa XuMHYeckux odnemeHtoB JI. U 1 0 0 bubmotera HOK
B https://m.edso0.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B HW3MEHEHUU CBOICTB
2 XUMHYECKHX JJIEMEHTOB TMepBeIx Tpéx 1 0 0 bubmmorexa LOK
P P https://m.edso0.ru/00adb6b6
MIEePHOJIOB
3 Knaccudpukanus u HOMEHKIaTypa | 0 0 bubnmoreka [HOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunel  XxuMu4yeckol  CBS3M M THIIBI 1 0 0 bubnuoreka [HOK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrponsHast pabora Nel mo Teme
5 «IloBTOopenne u  yrimyOnenue 3HaHmid 1 1 0
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Krnaccudpukanys XuUMHYECKUX peakiuil 1o 1 0 0 bubnmnoreka [HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbchb0
[IonsiTHE O CKOPOCTH XMMHUYECKON PEAKIINH.
7 [lonsiTHEe O TOMOTEHHBIX M TE€TEpOTeHHbIX 1 0 0 brbmmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[lonsiTHE O XUMHYECKOM pPaBHOBECHH.
3 @akToppl,  BIMAKOLIME HAa  CKOPOCTb 1 0 0 bubnuotexa I[HOK
XUMUYECKOM  PEakIMM W TOJIO)KECHHUE https://m.edsoo.ru/00adc28c

XUMHYECKOT'O paBHOBECUA



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubnuoreka [HOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKON AUCCOLMALIMM. bubnmnoreka I[HOK

10
CunpHBIC U ClIa0BIC AJICKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIun bubnmorexa HOK

yp peaKtt https://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT ¥ OCHOBAHUIM
12 B CBeETE [IPEICTaBIEHUN 00 bubmiorexa HOK
o PeA https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAIITT
XUMHYECKHME CBOWCTBA COJIEE B CBETE
13 OPENCTABIEHUA 00  DIIEKTPOJIMTUUYECKOU buGnuorexa HOK
pe p https://m.edsoo.ru/00add8b2
JIUCCOLINALIAN
14 [TonsaTHE O TUAPOIU3E COJIEH buGnuorexa HOK
P https://m.edsoo.ru/00add9d4
bubnuoreka [HOK
15 O00011eHEe ¥ cucTeMaTh3alus 3HaHUI
m & https://m.edsoo.ru/00addd12

16 [Ipaktnyeckas pabora Ne 1. «Pemenue bubnmnoreka [HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KontponbHast pabora Ne2 mo Teme

17 «DIIeKTpOIUTHYECKAS MCCOIMALINS bubmorexa HOK

P a HHATUL. https://m.edsoo.ru/00addecO
XUMUYECKHE peakllii B PaCTBOPAX»

18 O6mas XapaKTEePUCTHKA TaJIOTEHOB. bubnmnoreka [HOK
XHMMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XJI0pOBOAOPO. ConsHas KHCJIOTa,

19 XI/IMII/DIquIiII/Ii:3 ’ CBOIiCcTBa MHOJIYyUEHHUE bubnmorexa HOK

’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [Ipaktnyeckas pabora Ne 2 mo Teme bubnuoreka [HOK

«HOJ’Iy‘IeHI/IC COJISTHOM KHCJIOTBI, HU3YUCHUC

https://m.edso0.ru/00ade348
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https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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€€ CBOMCTB»

21

22

Bbruncienus mo ypaBHEHUSIM XUMHUYECKUX
peakuuii, €clii OJWH W3 PEarcHTOB JaH B
n30BITKE

OO6mas xapaktepuctuka djemMeHTOB VIA-
TPYIIIBI

bubnuoreka LHOK
https://m.edsoo.ru/00ade488

bubnuoreka [HOK
https://m.edsoo.ru/00ade64a

23

AnnotponHsie MoaupHUKAITIT CepBl.
Haxoxnenue ceppl M €€ cOoeAMHEHUN B
npupoae. XuMHUYECKHE CBONCTBA CEPBI

bubnuoreka [HOK
https://m.edsoo.ru/00ade64a

24

25

26

27

CepoBonopoji, cTpocHHE, (Q(UIHUYECKHUE U
XUMHYECKHUE CBOMCTBA

Oxkcuabl CepBhl. CepHas KHUCIIOTA,
¢busznueckue W XHUMHYECKHE CBOICTBa,
MIPUMEHEHHE

XUMUYECKHE PEaKINH, JiexkKallie B OCHOBE
MPOMBIIIJIEHHOTO ~ crocoba  MOTy4YeHHs
CEpPHOM KHMCIIOThl. XMUMUYECKOE 3arpsi3HEHUE
OKpPY’KaroIllel cpeibl COEAMHEHUSIMU CEPBI

Briuncinenne MaccoBOil JOIM  BBIXOJA
MPOAYKTA PEAKLIUU

bubnuoreka [HOK
https://m.edsoo.ru/00ade802

bubnuoreka [HOK
https://m.edsoo.ru/00adea28

bubmnoreka [HOK
https://m.edsoo.ru/00adec8a

bubmnoreka [HOK
https://m.edsoo.ru/00adec8a

28

OO6mrast xapaktepucTuka 3JieMeHTOB VA-
rpynmnel.  A30T,  paclpocTpaHCHHWE B
npuposae, (GuU3NYECKUe U XUMHUYECKHUE
CBONCTBA

bubmnoreka [HOK
https://m.edsoo.ru/00adeeab

29

30

AMMuak, ero (u3MuecKue U XHUMHUYECKUE
CBOICTBa, MOJly4eHUE U IPUMEHEHUE

[Ipaktnyeckas pabora Ne 3 mo Teme
«Ilomyyenne aMMuaka, H3Y4YEHHE €TO

bubnuorexa [HOK
https://m.edso0.ru/00adf004
bubmmoreka [HOK

https://m.edsoo0.ru/00adf180



https://m.edsoo.ru/00ade488
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CBOWCTB»

31

32

33

A3oTHas kuciora, € Qusnueckue U
XMMHUYECKUE CBOUCTBA

Hcnonb30BaHre HUTPATOB U COJICH aMMOHUS
B KayecTBe MUHEPAJIBHBIX YIOOPEHUI.
XUMHUYECKOE 3arpsA3HEHHE OKPYKaroIIen
Cpelbl COeIMHEHUSIMU a30Ta

®dochop. Oxcua pochopa (V) u pochopnas
KHCIIOTa, (U3NYECKUE U  XUMHUYECKUE
CBOICTBa, MOJTy4YeHUE

bubnuoreka LHOK
https://m.edsoo.ru/00adf306

bubnuoreka [HOK
https://m.edsoo.ru/00adf518

bubnuoreka HOK
https://m.edsoo.ru/00adf68a

34

Hcnonp3oBanne ¢docdaroB B  KadecTBe
MUHEpAJIbHBIX  yJnoOpeHuil. 3arps3HeHue
MIPUPOJTHOM cpebl hochaTaMu

bubnuorexka HOK
https://m.edsoo.ru/00adfc20

35

36

37

38

39

VYriepoa, pacnpocTpaHeHUWE B IPUPOLE,
¢du3nvecKre 1 XUMHYECKHE CBOMCTBA

Oxcunpl  yriepoaa, uxX (¢U3MYECKUe U
XMMHYECKHE CBOWCTBA. OKOJIOTMUYECKHE

HpO6J’IGMLI, CB3aHHLIC C OKCUJOM YTJICpOoaa
(V)

YroapHas KUCIIOTa U €€ COJIU

[Ipaktnyeckas pabora Ne 4 mo Teme
"[lonyuenne YIJIEKUCIIOTO rasa.
KayecTBeHHas peaxiys Ha KapOOHAT-HOH"

IlepBoHauanbHbBIE TIOHATHS 00

OpraHU4YCCKUX BCIICCTBax KakK 0
COCAUHCHUAX yTJICpOda

bubnuoreka [HOK
https://m.edsoo.ru/00adfd9c

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

bubnuoreka HOK
https://m.edsoo0.ru/00ae006¢c

bubnuoreka HOK
https://m.edsoo.ru/00ae027e

bubmmoreka HOK
https://m.edso0.ru/00ae054¢

40

Kpemuuii u ero coeguHeHus

bubmmoreka [HOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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https://m.edsoo.ru/00ae006c
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[Ipaktuyeckas pabora Ne 5. Pemenue
OKCIICPUMEHTAIBHBIX ~ 3aJad 10  TeMe

https://m.edsoo.ru/00ae080a

bubnuoreka [HOK

41 «Baxnenmue HEMETaJlIbl u X https://m.edsoo.ru/00ae0bf2
COCIMHCHH S
KonrponsHast pabora Ne3 mo Teme

42 «Baxueitue HEMETAJLIIBI u 150:¢ bubmorera LOK

https://m.edsoo.ru/00ae0e18
COCIMHCHH S
OOmass  XapakTepUCTHKAa  XHUMHUYCCKUX

43 3JIEMEHTOB — METa/uIoB. MeTammdaeckas bubnuoreka [HOK
CBSI3b M METAJUNIMYECKAsT KPUCTAJIMYECKas https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAJIOB
XuMHYECKHe CBONCTBA METAJIJIOB.

44 DNEeKTPOXUMHUECKUH  psAf  HanpsKeHUi bubmmorexa LOK

https://m.edsoo.ru/00ae1156
METaJIJIOB
OOme crnocoObl MOMY4YeHHsS METaJlJIOB.

45 CnnaBel. BplunciaeHuss 10 ypaBHEHHSM bubnuotexa I[HOK
XUMHYECKUX PpEAKIHM, €CIu OJIWH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

46 [TonsTHE O KOPPO3UH METAIIIOB bubmmorexa LOK

https://m.edso0.ru/00ae1278
bubnuoreka HOK

47 IHenosrbte MeTaIEr https://m.edsoo.ru/00ae14b2

48 OXCHIBI ¥ THIIPOKCHIBI HATPHS B KU bubmorexa LIOK

https://m.edsoo.ru/00ae14b2

49 [IlemouHO3eMeNbHBIC METAUTBl — KaJbIIUA U bubnmoreka I[HOK
MarHui https://m.edsoo.ru/00ae15e8

50 Bakneiiime coequHEHUS KaTbIIHS bubmorexa LIOK

https://m.edsoo.ru/00ael5e8
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o1

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

52

XKeEcTkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs

bubnuoreka LHOK
https://m.edsoo.ru/00ae1886

53

54

[Ipaktuyeckas pabora Ne 6 mo Teme
"XécTtkocTh  BOOBI M MeTOABl €€
ycTpaHeHus"

AroMuHUNA

bubnuoreka LHOK
https://m.edsoo.ru/00aelae8

bubnuoreka LHOK
https://m.edsoo.ru/00aelc64

55

56

57

58

AmdorepHbie CBOMCTBA okcuaa u
TUAPOKCHIA

Kemeso

Oxcupl, TuApOKCUILI B conr xene3a (1) u
xenesa (1)

O06001IeHYE ¥ cUCTEMAaTU3alMUs 3HAHUI

bubnuoreka [HOK
https://m.edsoo.ru/00aelc64

bubnuoreka [HOK
https://m.edsoo.ru/00ae1d86

bubnuoreka [HOK
https://m.edsoo.ru/00ae35e6

59

60

61

[IpakTnueckass pabora Ne 7. Pemenue
OKCIIEPUMEHTAJIHBIX ~ 3a7a4 10  TEeMe
«Baxxuenme MeTajlibl U UX COSTUHEHUS)

BrrunciieHuss Mo ypaBHEHUSIM XMMUYECKUX
peaKkuuii, €ClIM OJUH W3 PEarcHTOB JaH B
n30LITKE 1400 COOEPKUT MPUMECH.
Briuncnenuss MaccoBoil  OOIM  BBIXOJA
MPOAYKTA pEeaKIuu

O0001IeHE ¥ cUCTEMAaTU3alus 3HAHUI

bubnuoreka HOK
https://m.edsoo.ru/00ae3de8

bubnuoreka HOK
https://m.edsoo.ru/00ae1750

62

KontponbHast pabora Ned 1o Teme
«Bakuenme MeTayuIbl U UX COSTUHEHUS

63

BemiectBa 1 marepuanbl B IOBCEIHEBHOU
JKA3HH YeI0BeKa

bubnuoreka LHOK
https://m.edsoo0.ru/00ae3f50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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64 XUMHYECKOEe 3arpsi3HEHHE  OKpYyXKarouen 1 bubnmoreka [HOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp XxumMum B peUIEHMHM 3KOJIOIMYECKHX 1 bubnmnoreka I[HOK
pooem https://m.edso0.ru/00ae4270
66 Ponp xumum B pemieHUM 3KOJIOTMYECKUX 1 bubnmoreka HOK
npobiem https://m.edsoo.ru/00ae0d0a
67 XUMHYECKOE 3arpsi3HEHHE  OKpyKarolen 1 bubnmoreka [HOK
cpelibl https://m.edsoo.ru/00adb33c
68 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubnuoreka [HOK
peakuuu https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 xinacc/ ['abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«3narenscTBo «IIpocsemenue»
» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKInOHEpHOE

obuiectBo «M3narenscTBO «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
["abpuensn O.C., Bockoboiinukosa H.IT., SlmykoBa A.B.HacronbHas kHura yuutens Xumus 8

KJ1accC

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
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