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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma o XMMHUU Ha YPOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero o6pazoBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE (eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YUYETOM KOHICTILIUU MPENoaBaHus y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMuM Ja€T NpeACTaBICHHE O LEsAX, oOmed crpareruun oOydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYAIOIIUXCA CPEACTBAMHM Y4YeOHOro IpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPkKAHUE, IPEIyCMATPUBAECT paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3fiesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, ONPEAETSAET KOJIUUECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEMYI0 I0CIIe0BaTeIbHOCTh
U3yYEHUS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JOIMKH y4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXxcs, onpeaessieT BO3SMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysibTaraM 00yYeHHUs XUMHUU
Ha YpOBHE Leled M3ydyeHus IMpeaMeTa M OCHOBHBIX BHUJOB Yy4eOHO-IIO3HABATEIbHOM
JESATEIbBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YYEOHOIO COJIEpIKaHuUs.

3HaHUE XUMHUH CIYKXHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYAIOIIETOCs, €0
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
NPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pemieHus Ti00albHBIX MPOOJEM yCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTHUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUSI.

N3ydyeHne xumuu:

CHOCOOCTBYET peau3al BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yyaroumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  y4yeOHOM  JesATeIbHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCUOHAIBHON JESTEIHHOCTH,

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOTO
B3IJIAJ1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaroM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJIaJ B 3KOJOTrM4Yeckoe oOpa3oBaHUE
00ydaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMUMHMH OOECIEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTUPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKU XMMHUU Ha ONPEETIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaromyMUCs CUCTEMbI NTEPBOHAYAIBHBIX TMOHATHH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHATHH OPraHU4YeCKON XUMUH.

CrpykTypa copepkaHus MpOrpamMMbl 110 XUMHHM C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOTO
noaxoja kK eé msyueHuro. CopepxaHUe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHI O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OpraHW30BaHbl MO MPUHIUIY IOCJIEAOBATEILHOTO Pa3BUTHS 3HAHUW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHS O CTPOCHUH aTOMa U XMMHYECKOH CBSI3H;

— MPECTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMYU BEIIECTB B PACTBOPAX.

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

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOH COCTaBISIONIEH HAy4yHOW KapTUHBI MHpa B JIOTHKE €€ CHCTEMHOH HpUPOJIBL,
[IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM I03HaHUs B HayKke. M3yueHune XuMun
IPOUCXOAUT C MpPHUBJICYEHHEM 3HAHUNW W3 pPaHEEe M3YUYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 kinaccel» U «PuU3nKa. 7 Kj1accy.

[Tpu u3yyeHN XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUECKON HAYKH KaK
00J1acTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpHI. 3agada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYNMHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HayKd, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIbHBIX YMEHWW W WX NPUMEHEHHMHM B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOEHUH PaBUil OE30MaCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHHM XUMHUU Ha YpPOBHE OCHOBHOIO OOIIEr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
PUOOPENTHN TaKHe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4ecKoe MpUOOIIeHHne O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(GOpMUPYIOIIUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOUIUMHUCS OIIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUECHUE JJIS1 PA3IMYHBIX BUAOB JESTEbHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBAThH SBICHUS OKPYXKAIOIIET0 MHpA, WUCIOJB3Yys 3HAHHS U
OTBIT, TIOJYYEHHBIE TPU W3YYEHUH XUMHHU, TPUMEHATh WX TPH pelieHuH TmpoliemM B
MTOBCEHEBHOM KU3HU U TPYJOBOH IESATEIBHOCTH;

— (opMupoBaHue y 00yUarOMUXCs TYMaHUCTHUECKUX OTHOIICHHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ ISl ¥ HAPABIIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01ee YUCIIO YacoB, OTBEACHHBIX I M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YelOBeKa. XHMMHS B CUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METOJ[aX MO3HaHUs B XUMUU. YucThie BeniecTBa U cmecu. CriocoObl pa3ieieHust CMecei.

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

Xumuyeckass Qpopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENIbHASI MOJIEKYJIsSipHAst
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocBsi3b KOJIMUECTBA, MacChl U
YHCIIa CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€rel o hopMmynaM XMMHUYECKHX COCTUHEHHM.

Odusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHHUS MAacChl BEIIeCTB. XuMuueckue ypaBHeHUs. Kinaccudukaus XuMUYecKuX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJIOH, MpaBWiIaMH pabOThl B JIAOOpaTOpPUH M MpUEMamMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (U3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJTMBAaHNWE METHOUN MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCJIOTOM) SBICHUM, HaOII0IeH e
M ONHCAaHWE TMPU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiuil (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE ejie3a ¢ pactBopoM conu Mmenu (1), usyuenme crocoGoB
pas3zieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHINAPUBAHUE, AUCTHIUIALINS,
xpomatorpadusi, TMpoBeIeHHWE OYUCTKM TMOBAPEHHON COJM, HaONIOJIeHHEe U OINHCaHue
pe3yabTaTOB MPOBEICHUS OMbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUsS MacChl, CO3/1aHUE
MoieNIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Ba:xueiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3i€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoja B nmpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peaKiud TOPCHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOJMydYeHHS KHCIOpoJa B jabopaTopuud U
MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — aloTponHas MOIU(DHUKAIAS
KHCIIOPO/JIa.

TemmoBoit >(}PexT XuUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHWE YpaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakIuu. TOIMIMBO: yroidb M MeETaH. 3arpsi3HEHHWE BO3/yXa, YCUJICHUE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT M mpocroe BemecTBO. HaxokaeHue BoJOpoJa B IMPUPOJE,
buznyecCKre 1 XUMUYIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusnyeckue cBoMcTBa BOAbL. Bojga kak pactBoputTenb. PactBopbl. HackimeHuele u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 10js BellecTBa B
pacTBope. XUMHYecKue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B JKU3HU



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

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyronue (OCHOBHBIE, KUCTIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyuenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue 1 XUMHYECKUE
cBorcTBa KUCHOT. Panx akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

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

['eneTnueckasi CBA3b MEXKy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEeNICHUE CONEpKaHMsI KHCIOPOoa B BO3/yXe, MOJy4YeHne, cCoOupanue,
pacrno3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W MpEKpalleHusi ropeHus (Imoxapa), 03HaKOMJICHHE C
oOpasiamMu OKCHUJIOB M OIHMCAHME HMX CBOMCTB, MOJy4Y€HUE, COOMpaHHe, paclio3HaBaHUE U
M3y4eHue CBOMCTB Bojopona (TopeHue), B3auMojeicTBue Bojaopona ¢ okcuaom meau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHCIOT W MIENIOYel, M3yueHHUe
B3aumojieiicTBuss okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuil HEUTpanu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 M0 TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djementos J[. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHUYECKAas CBA3b. OKHUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKAMKU XUMHUYECKUX dleMeHToB. [loHsATHE O Tpymmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAJIBI, TaJIOTE€HbI, HHEPTHHIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCUIBL.

Ilepuonuueckuii 3akoH. llepuoamueckass cucremMa xumMuueckux asiemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MennpeneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snep. M3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX dieMeHToB [leproaudeckoll CUCTEMbI
. W. MeHnneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUUYECKHUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — yu€Hblil U TpakIaHKH.

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

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHUCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3y4YeHHe OoO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpPamMHu KHUCIOT M IIEJIOYEd, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOIIUX IPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHM (TOpeHre, PEaKuU Pa3IoKEeHHs], COSTUHEHNUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH MpPHU MU3yYEHUH XMMHUHU B 8 KJIacCe OCYILECTBISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK M MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBCHHO-HAy4YHBbIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCHU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, O3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE351, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
MCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4ecKux diaemeHTtoB J[. .
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLMs U HUX COEAMHEHUN B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHUEM UX aTOMOB.

Ctpoenune BemecTBa: BHABl XUMHUYECKON CBS3U. THMBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTAIUIMYECKON PEMIETKM U BUJA XUMUUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XUMUYECKHX PEaKui MO pa3IUYHBIM MpHU3HaKaM (10 YUCITYy U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY d(DQeKkTy, 1Mo H3MEHEHHIO CTeneHen
OKHCIICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYaCTHIO KaTajau3aropa). JK30- H
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUSI.

[lonarue o ckopoctn xuMuueckoil peakiuu. [loHarue o6 oOpaTMMBIX U HEOOpATHMBIX
XUMUYECKUX peakuusax. [IoHsTME O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsarne o
karanuse. IloHsTme o0 XuMHUyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNME HAa CKOPOCTh
XUMUYECKON PEaKlUU U MOJIOKEHUE XUMUUYECKOTO PAaBHOBECHS.



OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE PEAaKIMM, D3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHHE YpaBHEHUHW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHOHBI,
AHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEHa, TOJHbBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHHsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEHM B CBETE
MpEJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHbIE peakIMud Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METa/UIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakuuu OT BO3IAEHCTBUS pa3iIMUHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUALNU
KHUCTIOT, IIeJo4Yed U cojeil (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUN (FOpeHHE, peakUuu pas3ioKEeHUs, COCAUHEHHUS),
pacro3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pElIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/ibl U X coeJUHEHUSA

OO0miass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeTaulaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue xJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelme Xi10puabl
1 UX HaXO0XJACHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble CcTerneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOJIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKue cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiuH,
JeXale B OCHOBE IPOMBIIUIEHHOTO croco0a MoidydeHus cepHod KuciotTel. [IpumeHnenue
cepHot kucinoTel. CoM cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyib(aTr-uoH. Haxoxnenue
ceppl M €€ COEIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpYKaIoIEeH cpeabl
COCTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJIOEMOB), CIIOCOOBI €ro
MpeIOTBPALICHUS.

OO0mass xapakTepucTuka dJeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHE B Tpupone, Qusudeckue u
XUMHUYECKHE CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndeckue 1 XuMHUIECKHe
CBOICTBa, noy4yeHue u npuMeHeHue. Conu aMMOHMsI, UX (HU3HUECKHE U XUMUYECKHE CBOKCTBA,
npuMeHeHue. KauecTBeHHasi peakldsi Ha MOHBI aMMOHHMS. A30THas KUCJIOTa, €€ MOJy4YeHUE,
dbuznyeckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT W
cnenuduyeckue). Mcnoap3oBaHue HHUTPATOB M COJIEH aMMOHHS B KayeCTBE MHHEPAJIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYKAIOMIEH Cpebl COSTMHCHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKALIH
docthopa, ¢puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucioTa,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3y1eMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHU OKUCICHHS. YTIEPOJ, aJUIOTPOMHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictpa. Ancopbuns. Kpyrosopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYeHHE U IMPUMEHEHHE. DKOJIOTHYEeCKHUEe MPoOIeMbl, CBSI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00ANILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, HoJydeHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavasnbHbIe MOHATHS 00 OpPraHMYECKUX BEUIECTBAX KaK O COCAMHEHMSIX YIriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCcycHas kuciora). IIpupogHsie
UCTOYHUKU YIJI€BOJOPOAOB (yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepaboTKu
(6eH3uH), UX poJib B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE O OMOJIOTMYECKN BKHBIX BEIIESCTBAX:
KHUpax, Oelkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4€HHE U NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOumme mnpencrasieHuss o6 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxxHeimne
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOIMCTB COJITHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TaJOre€HUA0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepHuaoB), HaOdIofeHHe Tpolecca OOYIJIMBaHUS  caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yuYe€HHE XMMHUYECKHX CBOMCTB pa30aBIeHHOH cepHOM
KHCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOIIoJIeHuEe IpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAECOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX yI00pEeHUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U Qocdar-uoOH U HU3y4YeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCITOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAUIMYECKUX PEIIETOK anMasa,
rpaduta, ¢yJUiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTUBOra3a, NoJy4YeHue, CoOOMpaHue, paclio3HaBaHue
U U3y4YCHHE CBOWCTB YIJIEKUCIIOTO ra3a, MPOBEJCHHUE KAYEeCTBEHHBIX PeaklUMi Ha KapOoHAT U
CHJIMKAaT-UOHBl ¥ M3Y4YCHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIGHHE C TPOJYyKIHEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ad 1o TeMe «BakHelmue
HEMETaJJIbl U UX COCIUHEHUS.



MeTtasiibl M HX COCAUHEHUS

OOmas xapakTEepUCTHKA XUMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme XxumMuueckux 3emeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAJUIMYeCKas
peméTka. DJIEKTPOXMMHUYECKUN Pl HanpsHKeHUH MeTauioB. PU3MYECKMEe W XUMHUYECKUE
cBoiicTBa MeTayioB. OOmuMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanyueckoil cucreMe XMMUYECKUX 3J1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX AaTOMOB, HaXOXJACHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOICcTBa (Ha nmpuMepe HaTpus U Kainus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCIUHEHUM.

[[{enouHo3emenbHbIE METAUIBl MarHuid M KajabUui: mnoJoxxkeHue B Ilepuogmueckoit
cucreme xumuueckux snemeHToB [[. WM. MeHueneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnmtoMunuii: nonoxkenue B llepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJeHUE B mpupoje. Ousznyueckre U XUMHYECKUE CBONCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA AITFOMHHHSL.

Kene3zo: mnonoxenune B Ilepuonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpO€HHUE aToMa, HaxoXKJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUEe Pe3yJbTAaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCU/IA KaJIbIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, IMpoIlecca TOPEHHUs jKele3a B
KucIopose  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (II) u xenesa
(IIT), meau (II), HaGmroieHNEe W OMKMCAHKE MPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTamibl U UX COCTUHEHUSD.

XuMHus M OKpYKaLIas cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHOM KM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTpAaBJICHHSIX.

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

Xumuueckuii IKcnepumenm:

n3ydeHne 00pasIoB MaTeprajoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MexXnpeAMETHBIX CBS3€H MPU U3YYEHHH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIIUXCS] CACTEMHBIMHU JIJIS1 OT/IEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHSTHS: HAYYHBIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHau3,  CHHTE3,  Kilaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHI, HW30TOIIBI,
pPaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMYECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
CIMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢dorocuHre3, 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 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B X0OJIe O0Y4YEHHUsI XMMUHU B €UHCTBE YUE€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLUMOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMHU W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPAaBUIAMHU U HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT IPOLIECcCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUSA M COLIMAIM3ALUN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPa)XKal0T TOTOBHOCTH OOYYAIOMIMXCSl PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa ACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpuoOTHYECKOro BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIIE/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLueil 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUpPOBOW M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpaskKAaHCKOro BOCIIUTAHUSA:

IPEICTaBICHU O COLHUAIBHBIX HOpMax M IMpaBUJIaX MEXJIWYHOCTHBIX OTHOLICHMH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKOW, TBOPUECKOW W JAPYTHMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH NP BHIMOJHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOINIOHMMAHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKA CBOWX TOBApPHUINEH C MO3WIMHA HPAaBCTBEHHBIX M
MIPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUpPOBO33pPEHUYECKHE MPEACTAaBICHUS O  BEUIECTBE M  XUMHUECKOM  peakiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHMMaHHUS  CYIIHOCTH HayJyHOW KAapTHHBI MHpa, NPEACTAaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpeoi, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEBHBIC MOTHBBI, HAlpaBJICHHBIE HA IOJyYEHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IIPOIECCOB W SIBJICHWUH, II03HABATEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIBTYphl, B TOM YHCIIE HABBIKOB CAMOCTOATEIBbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

uHTEpec K OOyYeHHI0 M TMO3HaHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOCKTHON M HCCIEI0BATEIbCKON JIEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAMpaBJICHHOCTH U YPOBHs 00y4EHUS B JTAJIbHEHINEM;

4) popMupoBaHus KYJIbTYPbI 310POBbI:

OCO3HaHME IICHHOCTU JKHU3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 3I0pPOBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUN W HENPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOrojsi, HApKOTHKOB, KYpPEHMs), HEOOXOAWMOCTH COOIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKHU3HU,

5) TpynoBoro BocnuTaHus:

HWHTEPEC K MPAKTUYECKOMY M3YUEHHUIO Tpodeccuii U Tpyaa pa3IMdIHOro poja, YBaXKCHHE K
TPy M pe3yJibTaTaM TPYJAOBOM JCATEIHHOCTH, B TOM 4YHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPAEKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MPOQECCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

AKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHYECKOMY 3I0POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE301aCHOTO MOBEACHHSI TP padoOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYaLMSX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PElICHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOIHON CPEOi, /Ui MOBBIILIEHUS YPOBHS SKOJIOTHUECKON
KyJbTYPBbl, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYECCKHUX MPOOJIeM M IyTeH WX PeIIeHUs
HOCpGI{CTBOM METOAOB XHMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, yMeHI/Iﬂ pYKOBOIICTBOBaTI)Cﬂ UM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEMETHBIE PE3YJIBTATDI

B COCTaBC MeTaHpeﬂMeTHBIX pe?,YJ'II)TaTOB BbBIACIAOT 3HAYUMBIC IS (bOpMPIpOBaHI/IfI
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUI, TMIOTe3a, (akKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyueOHbIe NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU eI TENbHOCTH.

Ilo3HaBaTe/bHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble JlornyecKue JeiicTBUs:

YMGHI/ISI HUCIIOJIB30BAThH HpI/IéMLI JIOTHYCCKOTO MBIINIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpbIBaTh CMBICT XHUMHYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHU(PHUKAIUU
XUMHWYCECKHUX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaB.]'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HU
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE pacCykIeHus (MHAYKTUBHEIE, IeyKTHBHBIC,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

yMEHHE MPUMEHATh B IMpoliecce MO3HAHUS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH LIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYeckass (GopMylna M ypaBHEHHE XHUMHUYECKOM peakiuud — TpU pPEUIeHUH Yy4eOHO-
MO3HABATENIBHBIX 3a/1a4, C YyYETOM OTHX MOJEIBHBIX TMPEJACTABICHUN BBISBIATH U
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKH H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaxunﬁ, BBIABIIATH OGH.[PIG 3aKOHOMepHOCTI/I, HpI/I‘-II/IHHO-C.He,Z[CTBeHHBIe CBA3U U
HpOTI/IBOpC‘II/HI B HsyqaeMHx HpOI_ICCCB.X U SIBJICHUSX.

Ba3zoBrbIe ncciaenoBareLCKUeE AelCTBHA:



yYMEHHE HUCIOJB30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €0
pe3yabTar, (OopMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO pE3yJbTaTaM MpPOBEAEHHOTO OIBITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BbIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3INYHBIX BUI0B
U OpM MPEACTABICHHS, OTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs IUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE IMOcoOus, pecypchl IHTepHeTa), KPUTUYECKU
OILICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHSATh Pa3IMYHbIe METOIbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JIJIsl BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTpEeNeNIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAacTH WCIOJNB30BaHUS WH(POPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJIcCHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (opMy MpeacTaBIeHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu GpopmamMu rpaduKe U 1X KOMOUHALIUSAMUY;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATH B Tpollecce Y4eOHOH U HcCienoBaTeNbCKON
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaloLle MPUPOAHON CPEeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHble 1eHCTBHUSA:

YMEHHUsl 3aJaBaTh BOINpPOCHl (B Xoie jauanora M (WiIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEIJIOKEHUS] OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH MOJyUYEHHBIE PE3yJIbTAaThl T03HABATEIbHOM AESITEIbHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JejNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOEKTA);

yYMEHHSI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3ULUN (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEWCTBUM, ONpe/ieJIieHe KPUTEPHUEB MO OIIEHKE KauecTBa
BBIMIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIC NeiiCTBUSA:

YMEHHE CAMOCTOATEIBHO ONPENENSTh LENU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHHus Y4YeOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUN INIpU
BBIMOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBAaX U PEAKIIUIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asiBICHHOM 1enu,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraeéMble B YCIOBUU 3a/IlaHUM.

MNPEIMETHBIE PE3YJIbTATbBI

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



00y4JaronMMucs Hay4YHbIC 3HAHHS, YMEHUS W CIHOCOOBI JEHCTBUM, BUIBI JEATEILHOCTH IO
MOJIyYEHUI0O HOBOTO 3HAHMS, €ro HMHTEPIpETaldy, MNpeoOpa3oBaHUI0O M MPUMEHEHUIO B
Pa3IMYHBIX YUCOHBIX M HOBBIX CHTYAIUsX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAs), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsipHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJlb,
AIIEKTPOOTPHULATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHUYECKas peaKIus, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaK[UN 3aMELICHUs, PEaKIUU
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAs KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUM U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUU BELLECTB U UX MPEBPAIECHUN;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJisi COCTaBi€HHUS (OpMyJd BeEIIecTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

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

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. Y. MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAaHEHHUS MaccChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOTaipo;

ONHUCBHIBATh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoil cuctembl
XUMHYECKHX DJIEMEHTOB: pa3nyaTh IMOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass monrpynmna (b-rpynma)», Manble U OoiblINEe NEPUOJIBI, COOTHOCHUTH
0003Ha4YeHHsI, KOTOpble UMeroTcsl B Tabnuue «l[lepuognueckas cucteMa XMMHYECKHX
anemeHToB Jl. 1. MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sapa, oOIIee YHCIO JJIEKTPOHOB U
pacnpeneeHue UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTAaBY YYacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEIJIOBOMY
addekry);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUIHBIX
KJIaCCOB, NOATBEpP)KJAas ONUCAaHWE IpUMEpPaMH  MOJIEKYJSIPHBIX  yPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IIPEBPAILLICHUN B Pa3IMUHBIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTUHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLuu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(UKAIUIO, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI U3YYEHUs CBOMCTB BELUECTB M XMMHYECKHX PEAKIIUH,
€CTeCTBCHHO-HAy4YHbIE = METOJbI  TO3HAHUS  —  HAONMIOJAEHWEe,  HM3MEpCHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCynoil u  J1abopaTopHBIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOTYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAacCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, IUIAHUPOBATH
U MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TanenH, METUIOpaHX U ApyTHe).

K koHny oOydeHus B 9 kjacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0YyHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYecKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAINS, pPEaKIU HOHHOrO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKILIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUA U MPUMEHSATH 3TU
MOHSTUS MIPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

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

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COCIMHEHHH 1o ¢opMysaMm, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHUSX, 3aps/l HOHAa IO XHUMHYECKOH
dopmyre, XxapakTep cpelbl B BOAHBIX PAacCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TjaBHas nonarpynmna (A-
rpynma)» u «mnobounas moxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHTH 0003HAueHMs, KOTOpbIE HUMEIOTCA B IEpHOAMYECKOH Tabnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJeNax MaJbIX NEPUOJOB M IJIaBHBIX HNOArPYHI C YYETOM CTPOECHHS
UX aTOMOB;



KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (IO YMCIy W COCTAaBY Y4YacTBYIOIIMX B pEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 H3MEHEHHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOLIMEe W cHenu(uyYeckrne XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPK/Iasl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOINX XUMUYECKUX PEAKIUII;

COCTABJIATh YPABHEHUS 3JIEKTPOJUTUYECKON JUCCOLMALNN KUCIIOT, LeJIoueil u coel,
IIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEaKLM HOHHOrO OOMEHA, YpaBHEHUS pEaKlUid,
HNOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIYy BeElIeCTBaMHU
pas3IMYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PeaKuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 0 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKlty;

coOuoiaTh MpaBWja II0JIb30BaHUS XUMHMUYECKOW TOCYJIOM U J1aOOpaTOpHBIM
o0OpyI0BaHHEM, a TaKKe IpaBHja OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB IO MOJIY4YEHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U YTIIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacno3HaBaTh OINBITHBIM IyTEM XJIOpPUA-, OpoMHI-, HOAUA-, KapOoHaT-, ¢ocdar-,
CHJIMKAT-, Ccynbdar-, THJIPOKCHJ-UOHBI, KATUOHbBI AMMOHHMSI M MOHBI HM3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllUU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O00OOIIeHHEe, CHUCTEeMAaTU3allUI0, BBIABICHWE MPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YEHUs CBOMCTB BEIIECTB M XMMHMUYECKHX DPEAKIMH, €CTECTBEHHO-
Hay4yHble METOJbl I[IO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIIEPUMEHT (peaibHbIN U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
KoanuectBo yacos
Ne HanmenoBanmue pa3jiesioB u JyiekTpoHHbBbIE (IU(PPOBLIE)
KonTposabHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoThI

Pasznen 1. HepBOHa‘laJILHLIe XUMHUYECCKHUEC ITIOHATHUSA

Xumusa — BakHast 00J1aCTh

1.1 eCTeCTBogHaHUH o 5 2 https://m.edsoo.ru/A3RIT4T6X
MPAKTUYCCKOU ACATCIIbHOCTHU

yeJIoBeKa
B
1.2 CIHCCTBA H XHMIHCECKHC 15 1 https://m.eds00.ru/JOM9VEVED
peakuuu
Hroro no pazgeny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bosznyx. Kucnopon.

2.1 6 https://m.edso00.ru/Q5A8KSWEY
TTousarue 00 oxkcumgax
B il

22 OAOPOA. LIOHATHE O 8 | https://m.edsoo.ru/C4HSK6TSE
KHCJIOTaX U COJAX
Bona. Pacteopsl. Ilonstue

2.3 5 1 1 https://m.edsoo.ru/F1X701B0Q
00 OCHOBaHMAX
OCHOBHEBIE KJIACCEI

2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/L.3F4R7GOT
COeTUHEHUU

Hroro no pazneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB [I. . MenaeseeBa. CTpoeHne aToMOB.
Xumunueckas cBs3b. OKHCJINTEIBLHO-BOCCTAHOBHUTEIbHBIE pPe€akmumn




[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema

3.1 XUMHUYECKHX dJIeMeHTOB /1. 7 https://m.edsoo.ru/C9T1K8POM
U. Menneneesa. Ctpoenue
aroMma
XuMnyeckas CBA3b.
3.2 OKuCIHTENBHO- 8 https://m.edsoo.ru/WECOT2E7K
BOCCTAHOBUTEJILHBIE
peakiuu
Htoro no paznemny 15 https://m.edsoo.ru/D9Y9K7ESL
PesepBHOE Bpems 3 https://m.edsoo.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




9 KJIACC

KoaudecTBO 4acoB

Ne HanmenoBaHue pa3jiesioB U TeM DJIeKTpOHHbIe (LM (ppoBbIE)
Kontpoabusbie IIpakTnueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuu
I1 0 i
1.1 OBTOPEHHE H JIIYDICHHE SHATIH 5 1 https://m.edsoo.rt/GOIMSWII3T
OCHOBHBIX pa3/IeJioB Kypca 8§ Kjacca
O
12 CHOBHBIE SEEOHOMEPHOCTH 4 https://m_edsoo.r/R3Z9Q6GAG
XUMHUYECKHUX PEaKIIHii
C) .
1.3 FICKTPOIHTIHCCIA AMCCOLHATA 8 1 1 https://m.edsoo.ru/DSR5V404A
XUMHUYECKUE PEAKIIMU B PACTBOpPaAX
Wroro no pasaeny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
06
2.1 TS XAPARTEPHUTIIA XuMuHcorix 4 1 https://m.edsoo.ru/FOWINIF5V
anemeHToB VIIA-rpynmsl. ['anorenst
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/S7TL7TMILTS
COEIMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
23 aneMeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
WX COCTUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.4 anemeHToB [VA-rpynmel. Yriaepon u 8 1 2 https://m.edsoo.rt/Q2WSH2KSY
KPEMHUH B UX COSAMHCHUS
Uroro no pazgeny 25




Pa3gen 3. MeTaJJILI M X COEIUHEHU ST

3.1 ‘ OO0uIre cBOiiCTBAa METAJIIIOB 4 https://m.edsoo.ru/C1C6H6T2M
32 ‘ Baxxuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo0.ru/I8G6J7R9U
Hroro no pazgeny 20
Paznen 4. Xumus 1 oOKpyKammas cpeaa
B
4.1 CHICCTBA 1 MATCPHAIIB B AH3HH 3 https://m.edso0.1u/Z3S8T1Q8K
YyeJIoBeEKa
Hroro no pasneny 3
PeszepBHOE BpeMms 3 https://m.edsoo.ru/N2U7H3F8A
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
KosimyecTBo yacoB
Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka KonTtpoabusbie IIpakTnueckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTesibHbIE PeCypChl
padoThI padoThbI
IIpenmer xumuu. Posb xumuu B
1 JKU3HU YenoBeka. Tena u 1 https://m.edsoo.ru/J4C2VEMIV
BEIleCTBa
IT
2 OFUITHE O METOAAX TIOSHAHMA B 1 https://m.edsoo.ru/P1O8ASC6T
XUMHUHI
[TpakTuueckas padorta Ne 1
«IIpaBuna paboTsl B
3 1ab0opaTopun U MPUEMBI 1 https://m.edsoo.rt/O5SG3EOD8Y
oOpailieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM
4 .
4 VCTPIC BEIIECTRA 1 CMECH . 1 https://m.edsoo.ru/X1A2E3MER
Crnioco0nI paznieneHust cMecen
[TpakTnyeckas padora Ne 2
P .
5 «Pazpenenme cmecei (Ha . 1 https://m.edsoo.ru/R6EW6Z8FIX
pUMepe OYNCTKU TTOBAPECHHON
COIIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/J7R1O8H1L
XUMHYECKUE dJIEMEHTHI. 3HAKH
7 (CMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/W3U6Q6D7W
3JIEMEHTOB
[IpocTble U cloKHBIE BElIeCTBA 1 https://m.edsoo.ru/H2ZW7WS8P3A
ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 https://m.edsoo.rt/EODILSNIN




10

11

12

3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB. XUMHUYECKAS
dopmyia. BaneHTHOCTh aTOMOB
XUMHUYECKHX IJIEMEHTOB

OTHoOcHUTENbHAsA aTOMHas Macca.

OTHOCHUTENLHAA MOJICKYJIsIpHasd
macca

MaccoBas 101 XUMHYECKOTO
JJICMCHTA B COCANHCHHNHN

https://m.edso00.ru/I3Y2G1R4C

https://m.edsoo.ru/FOIN3SOA9I

https://m.edsoo.ru/J6A9W4P1J

13

14

15

KomnuectBo BemecTBa. Moib.
MougnspHas macca

dusznyeckre 1 XMUMUUECKHUE
SIBIICHHS. XUMHUYECKast peakuuga
HpI/I3HaKI/I " yCJIOBUSA

MPOTEKAHUS XUMUYECKHUX
peakuun

https://m.edsoo.ru/C2J5K415X

https://m.edsoo.ru/S2R3H7N6C

https://m.edsoo.ru/Z3F4A8K 60

16

3aK0oH COXpaHEHUsI MaCChl
BellecTB. XUMHUUECKUE
ypaBHEHUS

https://m.edsoo.ru/P7V8AS5Z3D

17

Brramciaenus konuuecTsa,
MaccChl BEIIECTBA I10
YPaBHEHUSAM XUMUYECKUX
peaxkuuit

https://m.eds00.ru/W9S8Y 77227

18

19

Knaccudukanmst xumuaeckux
peakiuit (CoeTnHeHNs,
pa3oKeHus, 3aMeIIeHHUs,
obMmeHa)

M. B. JIoMOHOCOB — y4€HBIN-

https://m.edsoo.ru/KOP1L4R1W

https://m.edsoo.ru/C2T2E6W6V




20

sHmukiIoneauct. O0o0IEeHue u
cucTeMaTu3alus 3HaHui

Kontponbnas padora Nel mo

TEMEC ((BGH.[GCTBa 1 XUMHYECKHUEC
PEaKIun»

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3agyx — cmech razos. Cocras
Bo3ayxa. Kucnopon — snemeHT
u npocToe BemecTBo. O30H

https://m.edsoo.ru/M6A7YOW7S

22

Ou3nUecKrue 1 XUMUYECKHE
CBOICTBa KHCIIOpO/a (peaKku
OKucIieHus, ropeaue). [lonstue
00 okcuaax

https://m.edsoo.ru/O0Q4H1UST

23

24

Crioco0bl osTy4eHus: KUCI0poaa
B J1abopaTopuu U
IIPOMBILNUIEHHOCTH. [IpuMeHeHne
KHCIIOpOJa

TennoBoii 3¢ ekt XuMuIecKoi
peaKIyu, TIOHSITHE O
TEPMOXUMHUYECKOM ypaBHEHHH,
9K30- U DHJOTEPMUIECKHUX
peaKIusIx

https://m.edsoo.ru/F8Q2D2X3H

https://m.edsoo.ru/Z6H4G9D8W

25

26

TormnmBo (HedTh, yroyb 1
MeTaH). 3arpsi3HeHUE BO3/1yXa,
CIOCOOBI €ro MpeAoTBpalleHUs

[IpaxTuueckas padora Ne 3 o
teme «llomydenue u cobupanue
KHCJIOPO/a, U3yYCHHE €T
CBOMCTB»

https://m.edsoo.rt/Y2Y4M4H1B

https://m.edsoo.ru/J2X0TO0AOD




27

28

29

Bomopoa — aneMeHT u npoctoe
BemecTBo. Haxoxaenue B
pupojie

dusnyeckrue U XUMUYECKHE
CBOMCTBA BOJIOpO/IA.
[Ipumenenue Bogopoaa

IloHATHE O KUCIIOTAaX U COISIX

https://m.edsoo.ru/ISD2B5D7A

https://m.edsoo.ru/QOA7R7W60

https://m.edsoo.ru/N711U1E4J

30

31

32

Crioco0bI morydeHus BOAOpoIa
B JabopaTopuu

[TpakTiueckas pabota Ne 4 o
teme «[lonydyenue u cobupanue
BOJIOPOJIa, U3YUYCHHE €r0
CBOWCTB»

MounsipHbliii 00bEM ra3oB. 3aKOH
ABoraapo

https://m.edsoo.ru/F4W6U5050

https://m.edsoo.ru/ASD2B6027

https://m.edsoo.ru/W4Y 1 W4WS8C

33

Brrauciaenus 00néMa,
KOJINYECTBA BEIECTBA T'a3a 1o
€r0 U3BECTHOMY KOJIMYECTBY
BEIIIeCTBA UITH 00BbEMY

https://m.edso0.ru/LOW2K9Q8I

34

Brrauciaenust 00,EMOB Ta30B MO
YPaBHEHUIO PEAKIIMN Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHHH
ra3oB

https://m.edsoo.ru/M7G2D2E3H

35

36

duznueckre 1 XUMHUUECKHE
CBOMCTBA BOJBI

CocrtaB ocuoBanuii. Ilonstue 00
WHUKATOpax

https://m.edsoo.ru/F3SSH7HOU

https://m.edsoo.rw/I9M1C5U8J

37

Bona kak pactBopuTens.

https://m.edsoo0.ru/S7Z0N3W2D




38

39

40

HacplileHHble 1 HEHACHIIIEHHBIE
pactBopbl. MaccoBas 10Jist
BELIECTBA B pacTBOPE

[TpakTrueckas padora Ne 5 mo
teme «I[Ipurorosnenue
pPacTBOPOB C ONpeAeIEHHOM
MaCCOBOM J0JIel paCTBOPEHHOTO
BEILIECTBAY

KonTponbnas paborta Ne2 no
teme «Kucnopoa. Bogopos.
Bona»

OKcHIBI: COCTAB,
KJaccu(uKalus, HOMEHKIaTypa

https://m.edsoo.ru/LOV7U6I6H

https://m.eds00.ru/Y3C8C9C8Z

https://m.edsoo.ru/D1A6N2B9L

41

42

43

[lonyuenue u xumMnyeckue
CBOICTBa KHCIIOTHBIX, OCHOBHBIX
U aM(pOTEPHBIX OKCHUJIOB

OcHOBaHUS: COCTaB,
KJIacCU(UKaIMs, HOMEHKIIATypa

[TonyueHnue u XuMHU4eCKUe
CBOMCTBAa OCHOBaHUH

https://m.edsoo.ru/E3USH1I W8V

https://m.edso00.ru/C9Z0EINJV

https://m.eds0o0.ru/W5V20Q8K1E

44

45

46

KucnoTtsr: cocTas,
KJaccuukanus, HOMEHKIJIATypa
[Tonyuenue n xummuveckue
CBOICTBA KUCJIOT

Conu (cpenHue): HOMEHKIATYpa,
CHOCOOBI MOTYYEeHHUS,
XUMHUYECKHUE CBOKCTBA

https://m.edsoo.ru/F4P2A0C3V

https://m.edsoo.ru/B5C1L3L6M

https://m.edsoo.ru/J4B9Q5SE1X

47

[TpaxTrueckast padorta Ne 6.

https://m.edsoo.ru/E9X4K8F7W




48

49

Pemienune sxcepuMeHTaIbHBIX
3ama4 1mo remMe «OCHOBHEBIE
KJIACChl HEOPTaHMYECKUX
COCIIMHECHHI)

['enernueckas cBsI3b MEKIY
KJIacCaMU HEOPraHUYECKUX
COEeIMHEHUI

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU

https://m.edsoo.ru/HOUSD6A0C

https://m.edso0.ru/Q6GINSL4B

50

KonTponsHas padora Ne3 mo
TeMe "OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX COCTMHECHUI"

https://m.edsoo.ru/W6J7L5I5P

51

52

53

[IepBble mONBITKH
KJIACCU(PUKAIIUU XUMUYICCKUX
anemeHToB. [IoHATHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB
Ileproauueckuii 3aK0H U
Ilepronnueckas cucrema
XUMHUYECKUX 351eMeHToB J[. 1.

Menneneena

[Tepuopl, TpynIbl, TOATPYIIIBI

https://m.edsoo.ru/R4STM4AMIN

https://m.edsoo.ru/A1B9FOV6C

https://m.edsoo.ru/W30O116R2U

54

Crtpoenue atomoB. CoctaB
aTOMHBIX saep. M3oTomnbl

https://m.eds00.ru/C9Q907Z3C

55

56

CtpoeHue 3IIeKTPOHHBIX
000J109€K aTOMOB AJIEMEHTOB
[Tepuoanueckoit cucremsr /. U.
Menpeneena

XapaKTepI/ICTI/IKa XHUMHUYECKOT'O

https://m.edso00.ru/O0F6YS5C8B

https://m.edsoo.ru/A9C319Z5W




3JIEMEHTA 110 €ro MOJIOKEHHUIO B
[Tepnonnueckoii cucreme /1. U.
Menneneena

3nauenue [leprnoandeckoro
3aKOHA JIJIs Pa3BUTHS HAYKH U

57 https://m.edsoo.ru/K3S31400V
npaktuku. J[. 1. MenaeneeB —
YYEHBIM, IEJAror U rpaXKJaHuH
PesepBusiit ypok. O6o0mieHue u

58 CHCTeMaTIiSaHHH suammi / https://m.edsoo.ru/BOV1I4W6A
Bcepoccuiickast mpoBepovHast
pabora
KonTtponpsHas padora Ne4 mo
teme «CTpOCHHE aToma.

59 XuMuueckas CBA3b» / https://m.edsoo.ru/L2L4K 0050
Bcepoccuiickast mpoBepovHast
pabota
D

60 FICKTPOOTPHLATENEHOCTS https://m.edsoo.ru/S6R8O2XIB
aTOMOB XUMHYECKHX DIIEMEHTOB

61 HMonnag xumudeckas CBA3b https://m.edsoo0.ru/R201T6L4S
K

62 OBAJICHTHAA TOTUIpHAaA https://m.eds00.ru/GONAHAJ6F
XAMHUYECKAS CBI3b
K

63 OBQIICHTHAZ HenoApHad https://m.edsoo.ru/R5Q417S5K
XAMHWYECKAS CBSI3b

64 Crenesp OKUCIEHUS https://m.edso00.ru/S8U9O0D4B
0 .

65 KHCTHTEIRHO https://m.edsoo.ru/KOW20Q5Y1C
BOCCTaHOBUTEIIbHBIC PEAKIIUU

66 OKHUCIATEIN U BOCCTAHOBUTEIN https://m.edsoo0.ru/M3DO0P4C9Y

67 PesepBusiit ypok. O000mIeHHE U https://m.edsoo.ru/S2R4SEM 7N




CUCTEMATH3aLMsl 3HAaHUM 110
teMe «CTpoeHue aToma.
XUMUYECKasi CBSI3b»

PesepBHbIil ypok. O6001IeHNE 1

68
CUCTEMATH3alMsl 3HAaHUU

https://m.edsoo.ru/S1R1B1L6Q

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME
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9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThbI

Jlara
U3yYeHUS

DJIeKTpPOHHbIe UG pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

[Iepnonrueckuit 3aKoH.
IIepuoanueckas cucrema
XUMHYECKHX 3eMeHTOB /1. H.
MenneneeBa

https://m.edsoo.ru/W4Y 5P2F9X

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUYECKUX
JJIEMEHTOB IEPBBIX TPEX
NIEPHOJI0B

https://m.edsoo.ru/VS8K9CI1C4R

Knaccudukanus u
HOMEHKJIaTypa HEOPTaHUIECKUX
BEILIECTB

Buapl xuMuueckoii ¢BSI3U U
THUIMBI KPUCTATUTMYECKHUX
peLEToK

Konrtponsnas padora Nel mo
teme «IloBTOpenue u
yriyOJieHre 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiacca»
Knaccudukanus xumMmudeckux
peaxkuii Mo pa3IMuHbIM
IpU3HaKaM

https://m.eds00.ru/Q9Y1Y 7700

https://m.edsoo.ru/R9T4R3J2H

https://m.edsoo.ru/R3U4P4C6M

https://m.edsoo.ru/H6L106U8O

ITonsiTHE O CKOPOCTH
XUMHYeCKON peakunu. [lonstue

https://m.edsoo.ru/Y8B8U8O41




0 TOMOTEHHBIX U T€TePOTCHHBIX
peaxIusix

[TonsiTvie 0 XUMUYECKOM
paBHOBecuH. DaKTOPHI,
BIIUSIIOLINE Ha CKOPOCTh
XUMHUYECKON peakinu u
MOJIOKEHUE XUMUYECKOTO
paBHOBeCHs

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKITUU

https://m.edso00.ru/S5SK8G2A3K

https://m.edso0.ru/G9K901B1A

10

Teopust 2NEKTPOIIUTHYECKON
nucconuanuy. CHIbHEBIC U
cia0bble AJICKTPOIUTHI

https://m.edsoo.ru/BOO3F108F

11

12

13

14

HoHHbIE ypaBHEHMS peakuui

XHUMHUYECKHE CBOMCTBA KUCIOT
1 OCHOBAHHUM B CBETE
MpeJICTaBICHHU 00
ANEKTPOIUTUYECKOMN
JIMCCOIAITH

XHUMHYECKHE CBOMCTBA COJIel B
CBETE MpeACTaBIeHUI 00
AJIEKTPOJIUTUYECKON
JIMCCOIAITAH

[TonsTue o ruaponuse conen

https://m.edsoo.ru/HIN3L8Y7G

https://m.edsoo.ru/T3G0X4B91

https://m.edsoo.ru/S1P2W3Q2V

https://m.edsoo.ru/X90Q4S7R5D

15

16

O00011eHNEe U CUCTEMATU3ALIS
3HAHUHI

[IpaxkTuueckas padora Ne 1.
«Pemenne skcriepuMEHTaTBHBIX

https://m.edsoo.ru/B3H9Q0WON

https://m.edsoo.ru/Y2CIOM4K4K




17

3aga4d»

KontponsHas padora Ne2 mo
TeMe «DIEKTPOIUTHYECKAs
JHcconranys. XMMHUYECKUE
pEaKIMu B PacTBOPax»

https://m.edsoo.ru/A3E5Y 1K4F

18

OO0mrast xapaKTepUCTHKA
rajJjoreHoB. XMMHUYECKHE
CBOICTBa Ha NMPUMEPE XJI0pa

https://m.edsoo.ru/L9Q3U2Z0U

19

XmopoBogopoa. CossiHast
KHCJIOTa, XUMHNYCCKHUEC
CBOICTBA, MOJTY4YEHHE,
NpUMEHEHNUE

https://m.edsoo.ru/VOY2L8YO0S

20

21

22

23

[IpakTuueckas padora Ne 2 o
teMe «lloyyenue conssHON
KHUCJIOTBI, U3y4YEHUE €€
CBOMCTB»

Brruncnenus no ypaBHEHUSIM
XMMHYECKHUX PEaKIUi, €CIn
OJINH U3 PEareHTOB JaH B
U30BITKE

OO011ast xapakTepUCTHKA
a1eMeHTOB VIA-rpynmsl

AnoTpornHbie MOIUMUKAITIN
cepbl. Haxoxienue cepsl 1 €€
COEMHEHUH B IIPUPOJE.
XUMHUYECKUE CBOWCTBA CEPBI

https://m.edsoo.ru/V40O5C7J3Y

https://m.edsoo.ru/R8ROJ1LSA

https://m.edsoo.ru/USKSEZDOV

https://m.edsoo.ru/P8X9L2R2Y

24

CepoBoaopoj1, CTpOeHHUE,
(1)I/I3I/I‘-IeCKI/Ie U XUMHUYCCKHUC

https://m.edsoo.ru/D1K1F5U6P




25

CBOMCTBA

Oxcuppl cepbl. CepHast KUCIIOTA,
bu3nyecKkre 1 XMMUYECKHE
CBOMCTBa, IPUMEHEHHE

https://m.edsoo0.ru/K2COD1Y5W

26

27

XUMHUYECKUE PEAKIIUH,
JIC)KAIIHUE B OCHOBE
IPOMBIIIJICHHOTO crtocoba
MOJIyYEHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaIOIIEeH cpeibl
COCIMHEHUSIMU CEPbI
Brranciaenue maccoBoii 1om
BBIX0/Ia IPOJYKTA PEaKLUU

https://m.edsoo.ru/V6V8J2S2H

https://m.edsoo.ru/TSH5SMS5C6Q

28

OO61as xapakTepuCcTHKa
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUpPOJIE,
(1)I/ISI/I‘~I€CKI/IG U XUMHUYCCKUEC
CBOMCTBA

https://m.edso00.ru/J9X6KSESP

29

AMMHuak, ero puznueckue u
XUMHYECKHE CBOMCTBA,
MOJTy4YeHUE U IPUMEHEHHE

https://m.edsoo.ru/A2J3ESI5U

30

31

32

[Tpaktuyeckas padora Ne 3 o
teme «llonmydyeHne amMMmuaxa,
W3Y4YEHUE €r0 CBOMCTB»

A3oTHas KHCIO0Ta, €€
buznYeCKre 1 XUMUYIECKHE
CBOMCTBa

Hcnons30BaHne HUTPATOB U

https://m.edsoo.ru/H8A8ASGEV

https://m.edsoo.ru/A4S5F4UO0M

https://m.eds00.ru/G7Y4Q1J6P




COJIE aMMOHHS B KAYECTBE
MUHEPaAJIbHBIX YA0OPEHHIA.
XUMHUYECKOE 3arpsiI3HEHUE
OKPYXAaroIIEeH Cpeabl
COCIMHEHUSIMU a30Ta

33

34

35

36

37

®docdop. Oxcua pochopa (V) u
docdopHas kuciora,
busnUecKre 1 XUMHUECKHE
CBOMCTBA, IIOJIyYCHUE

Hcnonb3oBanue pocharos B
Ka4eCTBE MHUHEPAIbHBIX
ya00peHui. 3arps3HeHue
PUPOIHOH cpebl pocdaramu
VYraepon, pacipocTpaHEeHUE B
npupoe, GU3nIecKue 1
XUMHUYECKHE CBONCTBA
Oxkcupael yraepozaa, ux
buznyecKre 1 XUMUYECKHE
CBOMCTBA. DKOJIOrMYECKHE
po0OJIeMBbl, CBSI3aHHBIE C
okcuoM yriepona (IV)

YroapHasg KUcCiIoTa U €€ COoJIn

https://m.edsoo.ru/Q5BOGIN3R

https://m.edsoo.ru/M4G5H1P30

https://m.edsoo.ru/A9C8F1A4]

https://m.edsoo.ru/P6UTM4K9T

https://m.edso00.ru/T5SO1SOF1T

38

[TpaxTrueckast paborta Ne 4 o
teMe "llosrydeHue yrieknciaoro
ra3za. KauectBeHHas peaknus Ha
KapOoHaT-1oH"

https://m.edsoo0.ru/P6EWIW6A4C

39

[TepBoHauanbHbIE MOHATHS 00
OpPTraHWYECKUX BEIIECTBAX KaK O
COCTMHEHUSX YTJIepoaa

https://m.edso00.ru/G506H6X1E




40

41

Kpemuuii u ero coeiuHeHust

[IpakTuueckas padora Ne 5.
Pemenue skciepuMeHTATbHBIX
3azad4 mmo reMe «BaxHeiume
HEMETAJUIBI K UX COSIUHEHUS

https://m.edsoo.ru/S2F37Z4G3N

https://m.edsoo.ru/Y8B8R2E1J

42

KontponpsHas padora Ne3 mo
TeMe «Baxuenne HeMeTaIbl
U UX COCIUHEHUI

https://m.edsoo.ru/K1E4WS5F5D

43

OO61as xapakTepuCcTHKa
XUMHNYCCKUX 3JICMCHTOB —
MeTaJUIoB. MeTammmueckas
CBSI3b M METAJNINYECKas
KpUCTAJUTMYECKas peméTka.
dusnyeckue cBOCTBa
METAJI0B

https://m.edsoo.ru/Q5M8X3Z6L

44

XUMHYeCKHe CBOMCTBA
METAJIIOB.
DNEKTPOXUMUYECKUN P
HaIpsKEHUN METaJIOB

https://m.eds0o0.ru/M7GOF6 W6K

45

O61ue crnocoOb! MOTyUYeHUs
MeTaioB. CIIIaBEI.
Brruncnenus mo ypaBHEHUAM
XUMHYECKHUX PeaKIHid, eClin
OJIMH U3 PEareHTOB COACPIKUT
npuUMecH

https://m.edsoo.ru/F9S7U4G5C

46

ITousTue o KOppO31uHu METAJIJIOB

https://m.edso00.ru/U4T6B8L6C

47
48

[Ienounbie METaIIbI

Oxcupl ¥ THIPOKCHIBI HATPHSI

https://m.edsoo.ru/ESNOF6H7A
https://m.edsoo.ru/Q5F4A8Z0U




H KaJIus

[IIenouno3eMeIbHBIC METAIIBI

49 . . https://m.edsoo.ru/R9G4H2L5S
— KaJIbLUNA U Mardui
B .

50 KHCHIIIE COCHMHCHHA https://m.edsoo.ru/B5B6SO0F6R
KaJbLUs

51 ObobuIenHe i CHCTEMATH3 ALK https://m.eds0o.ru/Z8S2E1Y6W
3HAHUMI

52 €CTKOCTE BOABI M CTIOCOOEL &8 https://m.edsoo.ru/U4F1V1P9K
yCTpaHEHUs
[IpakTuueckast padora Ne 6 o

53 teMe "JKEcTkocTh BOAKI U https://m.edsoo.ru/T6EQU2I3W
MeTO/Ibl €€ ycTpaHeHUs"

54 AroMuHUAN https://m.edso00.ru/O2U1T4S00
A N

55 MdoTeprie coficTsa okcuaa https://m.edsoo.ru/T7Z2619U3S
U TUAPOKCHIA

56 Keneso https://m.edsoo.ru/I2ROK4COE
O

57 KCHRT, THAPOKCHIB 1 COTH https://m.edsoo.ru/U2B9I3V0Q
xenesa (II) u sxenesa (IIT)
00600

58 © HjeHHe 1 eucTeMatisatit https://m.edsoo.ru/W6NOHEL7X
3HAHUU
[TpakTuyeckas padora Ne 7.
P

59 CUICHHE SKCHEPUMEHTATLHBIX https:/m.eds0o.ru/J 1 M4T7L4X
3aga4 mo reMe «BakHeimue
METAJUIBl M UX COCTMHEHUS
Beruncienus mo ypaBHEHUSIM

60 XUMHHCCKIX PEaKttint, e https://m.edsoo.ru/F2G00O1YOK

OJIMH U3 PeareHTOB JIaH B
M30BITKE U COAEPKUT




npuMecHu. Beraucienus
MacCOBOM JI0JIU BBIXOJa

IPOYKTa PEaKIuu

61 Obobimenne 1 cHeTeMATH3AIHS | https://m.eds00.ru/WIFSEIL SN
3HAHUUN
KontponbsHas padora Ne4 mo

62 TeMe «BakHelne MeTaibl U 1 https://m.edsoo.ru/F1EOK9H7N
WX COEIUHCHUSD
B

63 crlectsa 1 niaTep Habl B 1 https://m.edsoo.ru/T4P9U7D4B
IIOBCCAHCBHOU KNU3HU YCIIOBCKA

64 XHMI/I‘IeCKOGuBanSISHeHI/Ie 1 https://m.edso0.ru/COU700M3X
OKPYKArOIIeH CpeJIbl
P

65 O/ XHMUI B pettictii 1 https://m.edsoo.ru/K9X9ATOM
9KOJIOTHYECKHX MPOOIIEM
P i . 0606

66 C3CPBHRIM YPOT. LJOODICHIE 1 1 https://m.eds0o0.ru/T5K5V6J3C
cucreMaTtni3anda 3HaHUN
P 7| .

67 CSCPBHBIN YPOK 0606111 e H 1 https://m.edsoo.ru/Y2B8C4H2E
cHUCTeMaTU3alMsl 3HAHUMI
P i . 0606

68 CSCPBHBIN YPOK. LIDODIICHHE # | https:/m.eds00.r/B3P1R2T3V
cHUcTeMaTU3alMs 3HAHUMI

OBIIEE KOJIMYECTBO YACOB I10 68
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOI ITPOI'PAMMBI

8 KUIACC

Koxa
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS

1.1

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IIOHSTHUH: arowm,
MOJIEKYJIa, XUMHUYECKHM D3JIEMEHT, IMPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHas M MOJIEKyJSIpHas Macca, KOJINYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas JO0Js XMMUYECKOIO
AIIEMEHTA B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KiJaccu(uKalus — peakuMid:  peakUUM  COEAMHEHHs,  pPeaKkLuu
pa3IOKEHUs,, PEAKLMU 3aMELICHMs, peakuuu OoOMeHa, 7K30- U
HHJIOTEPMHUUYECKHE pPEaKLUHu, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBas JI0JIsS BelIecTBa (MPOIEHTHAsE KOHIIEHTPAIIKs) B PaCTBOPE

1.2

1.3

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUUA |
MPUMCHATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCHICCTB U UX HpeBpaH_[eHI/II\/’I

HCIOJIB30BATh XUMHYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUSA (bOpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeeNsiTh BaJEHTHOCTh aTOMOB 3JEMEHTOB B  OHWHapHBIX
COCIMHEHUAX
KJIaCCU(UIIUPOBATh XMMHUYECKHE PEAKIUH (10 YHUCIYy U COCTaBY

YYacCTBYIOLIMX B PEaKIMH BELIECTB, M0 TEIJIOBOMY PQEKTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO W MOJIAPHYHO MAacCChbI

BCIICCTB

1.8

BBIUMCIISTH MAacCOBYIO JOJIO XMMHUYECKOTO 3JIeMEHTa 1o (opmyiie




COCIUHECHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTCCTBEHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHue,  MOJCIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxkHeime npeACcTaBUTENN HEOPTaHUYECKUX BEILIECTBY»

2.1

2.2

23

24

2.5

2.6

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHSTHH: OKCH I,

KHCJ0Ta, OCHOBaHUEC, COJIb

ONpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJ1aCCy

coeuHeHul no popMynam
KJIacCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHWMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/Iﬁ

IIPOrHO3UPOBAThH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU TIIPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

cleoBaTh MpaBWJIaM TONB30BAaHUS XMMHUYECKOW TIOCYAOH H
1abopaTOpHBIM 00OPYIOBAaHHEM, a TaKXKe TpaBUiiaM OOpaIlEHUS C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO H c061/1paHmo
ra3o00pa3HbIX BEMIECTB (BOJOPOAAa W KHCIOPOJa), MPUTOTOBICHUIO
pacTBOpOB € OMNpPEACIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacrno3HaBaHUIO PACTBOPOB IIeJoYed M KUCIOT C TOMOIIBIO

MH/IMKAaTOpPOB (JIaKMYC, (heHONIPTaNCHH, METUIIOPAHXK U JPYTHUE)

2.7

MIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKON pEeaKInu

ITo Teme: «llepuonmuecknii 3akoH u Ilepmonmueckas cucrema
xumuyeckux osnemeHtoB . M. MenaeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHbBIEC PEAKIIUID)

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX HOHSATHH: SApO aToma,
QJIEKTPOHHBIA CJIOW aToma, aTOMHAas OpOWTamb, paguyc aroma,
XUMHYECKAsl CBA3b, IMOJSIPHAS W HEMOJSIPHAS KOBAJIEHTHAs CBS3b,

ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HOH, KAaTHOH, AaHHWOH,




CTCIICHb OKUCJICHUA

3.2 KJIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTBI
ONHKCHIBATh M XapaKTepHu3oBaTh TabnuuHyio ¢opmy Ilepuonuueckoii
CUCTEMbl XMMMYECKHUX DJIEMEHTOB: pa3u4aTh MOHATHS «IJIaBHAS
33
noarpynna (Arpynma)» u «mobounas mnoarpymmna (brpymma)y,
«Malble» U «O0JbIINE» MePUOIbI
packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
34 JEMOHCTPUPOBATh MOHUMAHUE EPUOINYECKON 3aBUCHMOCTH CBOMCTB
' XUMHUYECKUX DJJIEMEHTOB OT HuX mnonoxenus B Ilepuonnyeckoii
CUCTEME
COOTHOCUTHh  O0O3HAu€HUs, KOTOpble HUMEITCS B  TalIMIle
«llepuonuyeckass  cucremMa  XUMHYeCKHX  diementoB  J[.W.
3.5 MeHnpeneeBa» € 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUUYECKHX OJJIEMEHTOB (cOCTaB M 3apsja  sjapa, o0lee 4YHcio
AIIEKTPOHOB U paclpeieNICHHUE UX 10 AIEKTPOHHBIM CIIOSIM)
16 ONpeNeNiTh  CTENEeHb  OKHUCICHHUS  DJIEMEHTOB B  OMHApHBIX
' COETMHEHUSIX
37 ONpEAeNaTh BUJ XUMHUECKOH CBsI3UM (KOBaJEHTHasi W HMOHHasi) B
' HEOPraHUUYECKUX COCAMHEHUSX
9 KUIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta

1

1.1

ITo Teme: «BemiecTBo U XUMHUYECKast peakuus»

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMTHI, AIIEKTPOJUTHYECKAs JAUCCOIHAIIMS,
peaknMu MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCIEHHME W BOCCTAHOBJIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBAIGHTHas, HWOHHa,
METaJUIN4ecKas), KpUCTAJUIMYECKas pemeETKa, CIUIaBbl, CKOPOCTb

XUMHUUYECKON peakiuu




1.2

1.3

1.4

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYECKUX IOHATUH H
HIPUMEHSATh 3T MTOHATHUSA NPU ONMCAHUY BELECTB U UX IPEBPALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKON JUCCOLMALUU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUU
MOHHOr0 0OMeHa

pacCKpeiBaTh CYIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ITHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

2.1

2.2

Ilo temam: «Hemerasuibl U HUX coequHEHUS» U «MeTaluibl U HUX

COCIUHCHUA»

XapaKTepu30BaTh (OMHCHIBATH) OOIINE U CIICHU(PHUIECKUE XUMUIECKHE
CBOMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJATBEpPXk/Jas ONMCAHUE
IIpUMepaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHU peaxunﬁ, MNOATBCPIKAAOIINX CYHICCTBOBAHUC

TCHETHUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IMPOrHO3NpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pPa3JINYHBIX

YCIIOBHSIX

24

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71abopaTOpHBIM O00OpYyIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH IO BBINOJHEHUIO
71a060paTOPHBIX XMMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

NPOBOJUTHh PEAKINH, TOJTBEPKIAIONINE KadeCTBEHHBIH COCTaB
pa3NMYHBIX BELIECTB: pACHO3HABATH OMNBITHBIM MNYTEM XJIOPUA-,
Opomua, womua, kapbonar, ¢ocdar, cumukar, cyiasdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIINE B BOAHBIX pPaCTBOpPax HEOPraHMUECKUX BEILIECTB
ITo Teme: «XHUMHsI U OKpYXKarolIasi Cpear»

pacKpbIBaTh CMBICII  OCHOBHBIX xuMuueckux noHstui: [1JIK

BCIIECTBA,; KOPPO3UAd METAJIIIOB

3.2

IIPUMCHATE OCHOBHEBIC OIICpanuu MBICITATEIBHOMN JCATCIIBHOCTH —

aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNE, CHCTEeMaTU3alUIO,




BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3e€ — JUISI  HM3yYECHUS
CBOMCTB BEIECTB M XUMHUYECKHX PEaKIHUH; €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

AKCIIEPUMEHT (peaJIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KJIACC

Kox
1

1.1

1.2

1.3

IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS

[IepBoHavanbHbIe XUMHUYECKHE TOHSATHS

[Ipenmer xumuu. Ponb XuMuu B KM3HHM 4YejoBeka. XUMHsS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIICCTB
ITousrue o METOJaxX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. Cnoco0n1
pasaciICHUus cMmecen

ATOMBI WH MOJICKYIJIBI. Xumudeckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTsie U ci0kKHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

1.5

1.6

1.7

Xumnueckas Gopmyina. BaaeHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHNU

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KoJIM4eCTBa,
Macchl M 4Hcia CTPYKTYPHBIX €IuHUI BemiectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

dusnueckue U XUMHUYECKUE ABJICHHSA. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEUIeCTB. XUMHUUecKHue ypaBHeHus. Knaccudukanus

XUMHUYCCKHUX peaKL[Hf/'I (COCI[I/IHCHI/IH, Pa3JI0KCHUA, 3aMCILICHNA, O6MCHa)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCYI0H, ¢ MpaBUIaMu
paboTel B Jaboparopuu W npuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
o0opyZOBaHHEM, H3yuy€HHE M OnucaHue (QU3MYECKHX CBOMCTB 00pasloB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHne (u3nUecKux (IJIaBJICHHE BOCKa,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIIKe, KUIIEHHE U KOHJAEHCAllUs BOAbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, MPOKAIMBAHME  MEIHOM  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWW, HAOIIOJIEHWE W OIUCaHUe
MPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICKICTBHE CEPHOM KHUCJIOTBI C XJOPUIAOM Oapus, pa3ioKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE Kelie3a ¢ PaCTBOPOM

commu meau(Il), nzyuenne cnmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1

2.2
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¢wibTpOBaHMEe, BHIApUBAHHUE, IUCTHIUIALMUSA, Xpomartorpadus), HpoBereHUE
OYHCTKH ITOBAapEHHOW COJIM, HAOJIIOICHHE M OTMCAaHNE PE3YIbTATOB IPOBEACHUS
OIIBITa, WIIIOCTPUPYIOILIETO 3aKOH COXPAHEHUs MAacChl, CO3JAHUE MOJeEINeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxuelinue npecTaBuTeNIM HEOPraHMYECKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BerecTBo. HaxokaeHune Kuciaopoja B Mpupoje, (PU3NYeCKHe M XUMHUYSCKUE
cBorictBa (peakumu ropeHus). Oxcunbl. I[lpumenenue kwuciopoga. CrocoObl
MOJTyYeHHUsT KHUCIOpoJa B J1a00OpaTopuyd W MPOMBINUICHHOCTH. KpyroBopot

Kkuciopoja B mpupojie. O30H — amioTporHas MoaupuKaius KUCIopoia

TemnoBoit 3 hekT XUMUIECKON peakluy, TEPMOXHUMHUECKHUE YPAaBHEHHUSI, K30~
U DHJIOTEPMUYECKUE PEeaKIK. TOTUIMBO: yTOJIb U METaH. 3arps3HeHHE BO3IyXa,
yCHUIIEHUE TapHUKOBOTO 3(peKTa, pa3pyiieHue 030HOBOTO CII0s

Bonopon — anemenT u mpocroe BemiectBo. HaxokaeHue Bomopoja B MPUPOJE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! 1 conmn
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MounsipHblii 00bEM Ta30B. Pacu€Thbl M0 XUMUYECKUM ypaBHEHUSM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTeiab. PacTBOpEL
HacpllieHHbIE 1 HEHACBIIECHHBIE PacTBOPBI. PacTBOPUMOCTE BEIECTB B BOJE.
MaccoBass nmons Bemectsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE M B KU3HM 4denoBeka. Kpyrosopor
BOABI B TMpuUpoJe. 3arps3HEHHEe NpHUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccudukanus nHeopranmdeckux coenuHeHuid. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpa3yomue (OCHOBHBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. HoMmenknarypa oxcuaoB. Pusndeckue M XUMHUECKUE

CBOICTBa OKCHOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHMM: WIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnorel. Knaccudukanus kucnor. Homenkiatypa kucnor. ®dusuueckue u
XUMHYECKHE CBoOMcTBa KHCIOT. Psgan axktuBHOocTH MeTasioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa coneil. ®@usnyeckue M XMUMHUYECKHUE CBOMCTBA COJEH.

[Tonydenue coneit




2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

2.11

3.1

3.2

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEACICHUE  COACpPHKAHUS
KHCJIOpO/a B BO3JyXe, IMOJy4YyeHHE, cOOMpaHME, paclio3HaBaHHE U M3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHsI BOBHUKHOBEHUS U IIPEKpallleHUs] ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3lilaMd OKCHJOB U ONHCAHHE WX CBOWCTB, IOJIyYCHHE, COOWpaHHE,
pacrio3HaBaHME M M3Y4YEHHE CBOMCTB BOJOpOAA (rOpeHHe), B3auMoeicTBUE
Bogopoaa ¢ okcugoMm Menu(Il) (BO3MOXKHO HUCTIOIB30BAHKUE BHIEOMATEPUATIOB),
HaOrofieHue 0o0pa3lioB  BEIIECTB KOJUYECTBOM | MOJb, MCCIEIOBAHUE
OCOOEHHOCTEHl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpeNeNEHHON MAacCOBOM J10JI€ll pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEHUCTBUE BOJbl C MeTaJyIaMU (HaTpUeM U KajlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJCOMATEpHANIOB), OIPENEICHUE pPAaCTBOPOB
KUCJIOT U IIEJOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYEH, Hu3ydyeHue
B3auMmoieiictBusa okcuga menu(Il) ¢ pacTBopom cepHON KHCIIOTHI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, ITOJTy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmme kiacchl HEOPraHUYECKHX

COEIMHEHUI

[lepunonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHYECKUX 3JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

[lepBble MOMBITKM KJIACCU(PUKALMKM XUMHYECKUX »diieMeHTOB. [lonarue o
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMETIbHBIE METaJlIbl,
raJIoreHbl, MHEPTHBbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUBI U TUAPOKCHUIBI

Ilepuonnueckuii 3akoH. [lepuoanueckas cucreMa XMMUYECKUX dy1eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas " JUTMHHOTIEPUOHAS (hopMbI
Ilepuonnueckont cucrembl xumuueckux oanemMeHroB J[.M. Menzaeneesa.
Ilepuoapr u rpynmnbl. OU3UYECKUH CMBICT TOPSAKOBOTO HOMEpA, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA
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Crpoenne atoMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnextponsl. CtpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBEIX 20 XMMHYECKHX DJIECMCHTOB




3.4

3.5

IIepnomnueckoii cucremsl .M. Menneneesa. XapakTepUCTHUKAa XUMUYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoaunueckoil cucteme .M. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpyIIaM M MEpPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku W npaktuku. .M. MenneneeB — y4€HbIN U
rpakiaHuH

Xumuueckass cBsi3b. KoBaneHTHas (MOJspHas W HEMOJSApHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYSCKHUX 3eMEHTOB. IoHHAs CBSI3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3Y4YeHHE OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJCHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pC€aKIuu pa310KCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kon

1.1

1.2

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

BemectBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMHUYECKUX dy1emMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX TMEpPUOAOB, Kajus, KalbIUsi U HX
COCMHEHHII B COOTBETCTBUHU C TOJIOKEHHEM 3JieMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHne BellecTBa: BHJAbl XMUMHYECKOM CBS3U. THUIBI KPHUCTAUNIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XxuMudeckoi cBszu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAyHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3IMYHBIM  KJaccaM HEOPraHWYECKHX COEJUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XuMUYECKHX peakMi M0 pa3MUYHbIM MPU3HAKaM (110 YUCITY U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEILECTB, MO TEIUIOBOMY 3(ddekry, mo

W3MEHEHHIO CTEIICHEH OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




1.4

[0 YyYacTHIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE  peakluu,

TEPMOXUMHNYCCKUEC YPABHCHU. Ilonsarue o CKOpPOCTH XHMHYSCKOM pCaKiun

Ilonsatue 00 06paTI/IMI)IX u HeO6paTI/IMBIX XUMHYECKHUX PCaKIUIX. IlonsTue o
TOMOT'CHHBIX U I'CTCPOrCHHBIX PCAKIHAX. IIonsTHe 0 XUMUYECKOM PaBHOBCCHHU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH PC€aKiuk MW IIOJOXKCHHUEC

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH C UCIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHus3m JUCCOIMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xuMuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0bIe SIEKTPOIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JIEKTPOIUTUYECKON

AUcCCoranuu. KauectBeHHbIC PCaKi Ha NOHBI. Ilonsatue o THapOJIN3C cojieit

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHUE C MOJENSIMU KPHUCTAJUIMYECKUX
PEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CIIO’KHBIX BEHIECTB (XJIOpuAa HATpHUs); UCCIIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peakuuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipolecca
JUCCOLMALMM  KUCIIOT, Iejaoded u  conedl  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOMIUX MPU3HAKH
MpOTEeKaHMs peakiuii HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BhIJCIECHHE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOLUIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTQHOBUTENIBHBIX pEaKUuil (FrOpeHue, peakiy pas3jioKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C IOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamisl ¥ UX COeIUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapaKkTepHble CTeneHu okuciaeHusd. CTpoeHue u (pu3ndeckue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XMMHYECKME CBOMCTBA Ha IIpUMEpEe  XJopa
(B3aMMOZAEHCTBUE C METaJUIAMU, HEMETaJlJIaMH, IIeao4aMu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIydeHHUE, puMeHenue. JleiictBue




2.2

XJIOpa ¥ XJOPOBOJOPOJA HA OPraHU3M 4YesloBeKa. BakHeumme XJopuabl U UX

HaXOXIACHUEC B IIpUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u Gu3NYeCcCKrue CBOKWCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHMUYECKHUe CcBoiicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢busznueckue M XUMHUYeCKue cBOMCTBAa. OKCHUIBI cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3UYECKHE U XMMHYECKHUE CBOMCTBA
(obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U crernududeckue). XUMHUECKHUE
peakuuy, JiexXalue B OCHOBE MPOMBILIUIEHHOTO croco0a IMOIy4YeHUs CepHOU
kucinoTel. Ilpumenenue. Conu cepHOM KUCIOTHI, KaueCTBEHHAs peaklMs Ha
cynb(ar-uoH. HaxoxmeHnue cepel U €€ COCNMHEHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COCIMHEHUSMU cepbl (KUCIOTHBIE JTOXIIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MPEeA0TBpaILECHUs
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OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B IPUPOJIE,
busnveckre U XUMHUIECKne cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHAK,
ero ¢u3nMvecKue W XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHeHue. Comu
aMMOHMS, HX (u3Hyeckne ¥ XHMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
KayecTBeHHast peakliusi Ha MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MOoJyuyeHHe,
¢bu3nmvecKkue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MPeACTaBUTENs Kiacca
KUCIOT U cneuuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0OpeHuil. XUMHUYECKOe 3arps3HEHHE OKpYKarollen
Cpeabl COeMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHHE BO3yXa, MOUBbI

1 BOJIOEMOB)
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®ocdop, amnorpornHsle Mogudukauu docdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, mosydeHue. Mcnomb3zoBaHue ¢ochaToB B KauyecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapakrtepuctuka 3yeMeHToB I[VA-rpynmbel. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaMKM, paclpocTpaHEHHEe B NpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. AncopOius. KpyroBopot yrinepona B mpuponae. OKcuabl yriepoja,
X (QU3MYeCKue M XUMHYECKHE CBOMCTBA, NEHCTBUE Ha JKHUBBIE OPTraHU3MBI,

MOJIYUCHUC U ITPUMCHCHHC. DKOJIOTHYECKUE HpOGJ’ICMLI, CBsA3aHHBIC C OKCHIOM




yrnepona(lV); rumoresa rino06agbHOrO MOTEIUICHUS KJIMMaTa;, TMapHUKOBBIN
3hdexT. YrompHas Kuciora M €€ cold, UX (QU3NYECKUe MU XUMUYECKHE
CBOWCTBa, MOJy4YeHHE U mpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHAT-
noHbl. Vcnonp3oBanue kapOOHAaTOB B ObITY, MEAULMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO3SICTBE

2.6

2.7

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSIX
yriaepojga (MeTaH, 3TaH, STWJIEH, AalleTWIEH, 3TaHOJ, TIJMLEPHUH, YKCyCHas
kucnora). X cocraB m xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BaXHBIX BEIECTBAX: MpaX, OelKax, yrieBoJaX — MU HX pPOJU B KU3HU
yenoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue © XUMHYCCKHE CBOWCTBA, NOJYYCHHUE U
npuMmenenne. CoenuHeHuss KpeMHHS B mpupoze. OOmme mpencraBicHus 00
okcuzae kpemuus(IV) u kpemaueBoii kuciaore. CHUIMKATHI, UX UCHOJIb30BaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BakHEHIIIHEe CTPOUTEIBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, jeye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCC}IHCBHOﬁ KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3y4YeHHE OOpas3I0B HEOPraHWYECKUX BEULIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJICHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUI-
HOHBI " Ha6J'IIOI[€HI/Ie IMPU3HAKOB HX MPOTCKAHHA, OIBIThI, OTpaXKaroIue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPUIOB
(rajloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSMHU
(BO3MOXHO HCITOJIB30BAaHWE BHUJEOMATEPUATIOB); HAOIIOIEHHE TIpoliecca
o0yrJIMBaHUS caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3y4YeHUEe XMMUYECKHX CBOMCTB pa30aBlIeHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KauecTBEHHOW peakuuu Ha cyabpaT-uoH | HaONIoJeHHe NpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PM3UUYECKUMHU CBOMCTBAMH a30T1a, hocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), 0O0pa3lamu
a30THBIX U GochHOpPHBIX yIOOpPEHUH; MOTyUYeHUe, cOOMpaHue, pacro3HaBaHue U
HU3Y4YCHUC CBOMCTB aMMuraka; MpPOBCACHUC Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HOH
aMMOHMS W (Qocdar-uoH U U3yueHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIOTBHI C MEIbIO (BO3MOXKHO
HUCIIOJIB30BaHUC BI/IILCOMaTepI/IaJIOB); HN3YUYCHUC MOI[CJICFI KPpUCTATNINYCCKUX
pemiérok anmasa, rpaduta, ¢yiiepeHa; O3HAKOMJIEHHE C IPOLECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHHE, coOMpaHMEe, PACIO3HABAHWE W H3YUYEHUE CBOWCTB
YIJIEKUCIOro ra3a; I[pOBEJCHME KadeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-UOHbl ¥ M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKLMEH CHUIMKATHOM MNPOMBIIUIEHHOCTH; pEILIEHUE SKCIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHene HeMeTaJIbl U UX COSIUHEHUI

MeTtamisl 1 uxX COCIUHCHUA

3.1

OO0mas xapaKTepUCTHUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamdeckoid cucreme XuMHuueckux osnemeHtoB J[.U.
MenpneneeBa u ctpoeHust aroMoB. CTpoeHHEe MeTauioB. MeTainyueckast CBsI3b U
METAUIMYECKass KpUCTAIMYECKas pelI€TKa.  DJICKTPOXUMHUYECKUM  psifg

HaIlpsHKEHNUH METaJUIOB

3.2
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duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue criocoObl MOIyYeHUs
MeTaisioB. [loHsATHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIllUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

6BITy H IIPOMBIIJICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepumonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJEHUE B MPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIbI U
TUAPOKCUABI HaTpusd M Kanud. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX

COE€IUHEHUN

3.4

IIlemouyHo3eMeNbHBICE  METAJJIbl MarHuidi W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB JI.J1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NYeCcKue U XUMHUYECKHE CBOMCTBA
MarHusi M Kanplus. BaxHeimne coelvHeHUs Kalblius (OKCUMA, THUIAPOKCHUI,

conu). KEcTKkoCcTh BOJBI M CLIOCOOBI €€ yCTpaHeHus

3.5

3.6

AmoMUHMIL: TIONOXKEeHUE B llepuoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. MenneneeBa; CTpoeHHE aToMa; HaxoxaeHue B mnpupoae. dusuueckue u
XUMHYECKHE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHA

XKenezo: nonoxenue B [lepuoanueckoil cucremMe XuMuideckux 3neMeHToB J[.1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXIECHHE B mpupoje. Pu3nMyeckue u
XUMUYECKHUE cBoOMcTBa kene3a. Okcunbl, Tapokcuasl u conu xene3a(ll) u

xene3a(lll), ux coctas, CBOMCTBA 1 TTOJTyYCHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,

X (U3NYECKUMHU CBOMCTBAMH; M3y4EHHE DE3YJIbTaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJAa KalblUsi W HaTpus C BOAOHM  (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHUANIOB); HMCCIIEIOBAHUE CBOWCTB MKECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA MOHBI
(Maramsi, Kanblus, amroMuHus, nuHKa, skeneza(ll) m sxemesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKMCAHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblug ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMATEPHAJIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THIPOKCHIA
LIMHKA; PEIIeHNE IKCIIEPUMEHTAJIbHBIX 3aJa4 10 Teme «BaxxHelme MeTasuibl U

nX COCAUHCHU

XHMHMS M OKpYyXKarolas cpeaa

4.1

4.2

HoBble maTepuanesl u TexHosnoruu. BemiecTBa n matepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BELIECTB U
XUMHYECKHX peakiuii B ObITy. llepBas momoms NMpu XUMHYECKHX OXKOTax M

OTPABJICHHUAX

OCHOBBI ~ JKOJIOTUYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromier cpeasl [1/IK. Ponp XuMun B petieHHH 3KOJIOTMUECKUX MPOoOeM.
[IpupoaHble HCTOYHMKM YTJIEBOAOPONOB (yrojb, MPHUPOIHBIA ra3, He(Th),

MPOYKTHI UX MEPepabOTKH, KX POJIb B OBITY U IIPOMBIIINIEHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3Yy4YCHHUC 06pa3u013 MaTcepurajIoB (CTCKHO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepHaJIbl)




ITPOBEPSEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kox

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBLIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencraBnenue:

1.1

O I[I03HABa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIeH KyJIbTyphl M HpPaKTHYECKON
JEeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HMCCICAOBAHUA BCHICCTB U HU3YUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U CceNlaTh OCO3HAaHHBIM BBIOOP XMMHU Kak MPOQUIBHOIO MpeaMera

MIPH MEPEX0/I€ Ha YPOBEHb CPEHETO 001ero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPHUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEUIINE XUMHUYECKHE TOHATUSI: XUMHYCSCKUUN OJICMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIIpHasa
Macchl, KOJWYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peaKius, peaKIuy COCTUHEHHUsS, PEAKIMHU Pa3NIOKEHHS, PEaKIuu
3aMeIIeHUs, peakIMu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIUH, PACTBOP, MAccoBasi OIS XHUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAS KOHIEHTPAIIHS

BCHICCTBA B paCTBOPC, AAPO aToMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opbutanb, paadyc aroMa, BAICHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasl CBSI3b, AEKTPOOTPULATENIbHOCTD, MOJIIPHAs U HEMOJSAPHAS
KOBaJICHTHAas  CBs3b, HMOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/LIM4ecKass pemeérka (aToMHasi, MOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs ~ JUCCOIMAlLMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIC ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCIEHUE U  BOCCTAHOBJIEHUE, DIIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTHMMbBIC ¥ HEOOpaTHMBIC pEaKIuH,
CKOpPOCTh XMMHUYECKOW peakuuu, katanuzarop, IIJIK, xoppo3sus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo
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3.1

3.2

TEOPUHU XUMUHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconranmnmn
BrnaneHne ocHoBaMH XHMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA I MAaTEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEepepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOTo rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
¥ XMMHYECKHUX TPOIECCOB HA OPTaHU3M YeJIOBEKa W OKPY)KAIOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OmbITa paboThl C Pa3IMYHBIMU MCTOYHHKAMHM WMH(OpMaLuu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJISIpHAs JIMTEparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHBHO OIICHMBATh HWH(OpPMAIMIO O BEIIECTBAX, HX
MpEBpalllCHUSIX W NPAKTUYECKOM  NPUMEHEHUHM U yMEHHUE

HUCIIOJb30BaTh €€ AJs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aga4

BJ'IaZ[eHI/Ie OCHOBaMH ITOHATHHHOI'O arrmapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJIeHUs (HOpMYJT HEOPTaHWYECKHX BEILECTB,




7.1

YpaBHEHUN  XMMMYECKUX  pEakLMi; OCHOBAMU  XHMHYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBSACHATH CBSI3b MOJIOKEHHS djeMeHTa B Ilepuonnueckoi
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX JJEMEHTOB (COCTaB MW 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPEICICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX MEPHOJIOB, KU U KaJIbIIHS
[IpencraBienue 0  MNEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB (paJlyC aTtoMa, 3JEKTPOOTPUIATEIHHOCTD),
MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX
MOJArPYNIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa

YMmenue kinaccuuuupoBarth:

XUMHUYCCKUEC DJICMCHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC pCAKIINHA

YMeHue onpenensrs:

8.1

8.2

BAJICHTHOCTb W CTCIICHb OKHUCJICHUA XUMHUYCCKHUX DJJICMCHTOB, 3apsan

HOHa

BUJI XHMHYECKOM CBSI3M U THII KpHCTaHHquCKOﬁ CTPYKTYpPBI B

COETUHEHUIX

8.3
8.4

9.1

9.2

XapakTep cpe/ibl B BOJHBIX PacTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
OKHCJIMUTEh U BOCCTAHOBUTEH

YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kajlud, MarHui,
KaJIbIIMH, aTFOMHHHH, JKEJIe30)

CIIOKHBIX BEIIECTB, B TOM UYHCJIE€ HMX BOJHBIX PacTBOpPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOMA, OKCHIBI M THIPOKCHIBI
metaimoB [-IIA rpynm, amtomunusi, menu (II), uunka, xeneza (Il u
III), okcunpr yrnepona (I u IV), kpemuns (IV), azora u dhochopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, azoTucras, a30THasd,

dbocdopHas, yrojibHasi, KpeMHHEBasI KHCJIOTA U UX COJIH )

9.3

MMPOrHO3UPOBATH u XapaKTCpPU30BaTh CBOMCTBa BCIICCTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM 4YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTFOCTPUPYIOIIMX ~XMUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIil) HEOPraHUYECKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCIATH (IIPOBOAUTH PACUETHI):
11 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MaccCy, 00beM Ira30B
114 [0 YPaBHEHUSM XHMHUYECKHMX PEAKUUA M HAXOIUTh KOJIUYECTBO
' BEIIIECTBA, 00BbEM U MACCy PEareHTOB WU MPOYKTOB PEAKIIUU
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOIrOleHue,
101 U3MEepEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPH U3yUECHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMEHHE CPOopMyIHpoBaTh MpobieMy u
MPEAJIOKUTH YTH €€ PEIIeHUS
122 Oe3omacHOil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0H ¥ JIa0OPaTOPHBIM 000PYTOBAHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMbIMU
B TMIOBCEHEBHOM KM3HU, TIPABUIIAMU MOBEACHUS B LIESIX cOepeKeHuUs
123 3JI0pOBbSl U OKPYKAIOIIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI Ha >KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JCHUCTBUSI
3 Hanmyne nmpakTHYecKuX HaBBHIKOB TUIAHMUPOBAHUS M OCYIICCTBICHHS
CIHEeAYIOMNX XUMUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE U OMHUcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)PI3PILIGCKI/IMI/I n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEaKLIUM

13.2

U3y4eHHe CIIOCO00B pa3jeeH s cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M HU3Y4YEHHME €ro CBOMICTB; IOJIy4€HUE
BOJIOPOJIa U U3YUYEHHE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJel

pacTBOPEHHOIO BeLIeCTBa

MpPUMEHEHUE WHNKATOPOB (;1akmyca, METHIIOpaHKa u
¢denondranenna) s OnpeneNieHUs] XapakTepa cpenbl B pacTBOpax

KHCJIOT U menoqeﬁ

HCCIICIOBAaHNEC ¢ OIMCAaHHE CBOMCTB HCOPraHn4CCKux BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOHeﬁCTBHH KHCJIOT C MCTaJlllaMu,
OKCHJaMH MCETaJlJIOB, PaCTBOPpUMbBIMHA )51 HCPACTBOPUMBIMHU
OCHOBAaHUAMH, COJIMH; TIOJYUYCHUC HCPACTBOPUMBIX OCHOBaHPIfI;
BBITCCHCHUC OJHOro MCETajlyla JpyruM HU3  pacTBoOpa  COJIH;
HUCCICIOBAHUC aM(l)OTepHBIX CBOICTB THAPOKCUAOB AJIFOMUHUA U

IUHKA

13.7

13.8

pelIeHre IKCIePUMEHTAIbHbIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COEeTUHEHMI; «ONEKTPOIUTUYECKAS
aucconuanusny; «BaxHelmne HeMeETalUIbl MW HUX COECIUHEHUS,

«Baxueiinne MeTalIbl M UX COSAUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHME  TMPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIOIIKUE B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpOMHUI-,
wonua-, cynedar-, docdar-, kapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusl, KaiabIlHs, aTFOMHHHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYmMmenue:

14.1

NpEACTAaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"paCbI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITMPUYCCKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3U MEXKIY PEabHO HAOIIOJAEeMBIMU XUMHUECKUMU
SBJICHUSIMU U TPOLIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATh IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMWUHU

Kon
1

1.1

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOoMBI U MOJICKYJIBL. Xumudeckue daeMEHTHl. CHMBOJIBI  XUMHYECKHX
3JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.
XuMuueckas (bOpMyJ'Ia. BasieHTHOCTh aTOMOB XMMHYECKHX dJIeMeHTOB. CTerneHb

OKHCIICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsSIpHAs Macca. MaccoBas 701 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHUU

1.5

1.6

KonumaectBo BemecTBa. Monb. Momnsipaas Macca. MousipHblld 00BEM Ta30B.
B3anmocBsI3b KOIMYeCcTBa, MACChl U YHMCIIa CTPYKTYPHBIX €IMHUI BEIIeCTBA
dusnyeckue U XUMHYECKHE SIBJICHUS. XHUMHUYECKas pCakuusa n eé IMPpU3HAKH.
3aKOH COXpaHEHUs1 MAaCChl BEHIECTB. XUMUYECKUE YPABHEHUS

[lepnonnueckuit 3akoH u lleprognueckas cucreMa XUMHUYECKHUX 3JIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XMMUYECKHAX 3J1eMeHTOB J[.11.
Menneneesa. Ilepuoast u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€pHOJa U I'PyIIIbl 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTpoHbl. CTpoeHHe
AIIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX 3IIEMEHTOB

ITepuoanueckoii cucremsl [I.1. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XHMMHYECKHX DJIEMECHTOB IEPBBIX Tpex
NnepruoaoB, KaJlkud, KaJIbIUA (pa;u/lyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTAINIMYECCKUX W  HEMCECTAIIMYCCKUX CBOf/iCTB) n ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJJOXXCHHEM DJJICMCHTOB B HepHOHquCKOf/'I CUCTEME H

CTPOCHUEM HUX AaTOMOB

Crpoenue BelecTBa

3.1

Xumuueckass cBs3b. KoBaneHTHass (moOJsipHass W HEMOJSIpHAsl)  CBS3b.
ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMEeHTOB.  VoHHas  CBs3b.

Meranauueckas cBSI3b




3.2

Tunel KpUCTAIIMYECKUX PpEIETOK (aTOMHasl, HOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEHIETKHM U BHUIA

XUMHUYECKON CBA3U

4.1

4.2

Baxueiie mpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uxX COCOIUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecoeoOpa3yroiye; OCHOBaHHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KUCIOpPOJCOAEpKaMe ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPOJIa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHUA,
HaTpu:A, Kajiud, Marovusd U KaJlbOWsdA, aJIOMHUHUA, JKCIIC3a. SHCKTPOXHMHHGCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTalJI0OB

dusznyeckne U XUMHUYECKHE CBOMCTBA BOJOPOJHBIX CO€OUHEHUII HEMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

®uznyeckue U XUMHYECKHE CBOICTBa OKCHIOB HemeramioB: cepbl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepona(ll, 1V), kpemuusi(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MeTtamwioB [A-IIIA rpymn, nuska, mequ(ll) u
xenesza(ll, III). [TomyueHne okcua0B METAIIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX THIAPOKCHIOB (Ha mpuUMepe
TUAPOKCUIOB  alIOMUHUS, JKene3za, UuHKa). [lomyuenue ocHOBaHuil U
aM(OTEPHBIX THAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJHOW, CEpOBOIOPOAHOIM,
CEpHHUCTOM, CepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroipHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

[Tonyuenue kucior
OO6ume xuMHuYeckre cBoiicTBa cpeHux coneil. [lomyuenue comneit

HonyquHe, C06HpaHI/Ie, pacino3HaBaHue BOJAOpOA4d, KHUCIOpOJdd, aMMHAKa,

YTIIEKHUCIIOTO Ta3a B 1abopaTopuun

4.11

[Tomyuenue amMMmmaka, CEpHON W a30THOM KHCIOT B MPOMBIIIIEHHOCTH. OO01me

CHOCOOBI OJTYYCHUS METAJUIOB




4.12

I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakuuid MO pa3IMyHbIM MPU3HAKAM: 110 YUCIYy U
COCTaBy Y4YaCTBYIOIMX B pPEAaKLMU BELIECTB, 0 TemioBoMy 3¢ddekry, mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

52

53

54

5.5

TennoBoil 3¢ hexT XUMHYECKON peakIui, TEePMOXHUMUYECKHE YPaBHEHU. DK30-
Y DHIOTEPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTEIIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENN U BOCCTAaHOBUTEIU.
[Ipoueccel  OkuMcleHUSS W BOCCTAHOBJIEHMS.  OJIEKTPOHHBIM  OajlaHC
OKHUCJIUTEIIbHOBOCCTAHOBUTEIbHON PEAKIIUN

Teopus anexTponutuyeckoi aucconuanuy. KatuoHsl, aHMOHBL. DJIEKTPOJIUTHL U
HE3JIeKTPoIuThl. CHIIbHBIE U ci1a0ble 3JeKTPoauThl. CTeneHb AUCCoUuau

Peakuyuu mOHHOTO obMeHa. YcaoBHs IMPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeJIOBEKa. be3omacHoe
UCTOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakUuil B jgabopaTopuu H OBITY.

HepBaﬂ moMoump MMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XVWMHYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[TpenenbHast nomyctumas koHueHtpanus BemecTB (IIJK). Ponp xumuu B
pELICHUH HKOJOIMYECKMX Mpo0ieM. YcCuieHue MapHUKOBOro »ddekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COEAUHEHHH B
OBITYy, MeIWIIMHE, TNPOMBIIUIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeneHue
METAJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPAJIOMUHMHA, OpoH3a) B OBITy U
MPOMBIIIIEHHOCTH UX coeAuHeHul. [oHsTHe 0 KOppOo3UK METaJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[IpupogHble UCTOUYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, He(DTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKHX BEIIECTBAX KAaK O COCIUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUIIEH, alleTUIICH, STaHOJ, TNIMLEPUH, YKCYCHAs! KUCIIOTA).
[TonsTHE O OMOJOTMYECKH BaKHBIX BEILIECTBAX: KUPAX, O€IKaX, YIieBoJax — U UX

POJIH B )KMU3HU YCIIOBCKA




PacuéTnr:

7.1 1o popmynamM XUMUYIECKUX COCTUHEHUI
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHCHUAM




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus: 8- kiacc: 6a30BbIi ypOBeHb: yUeOHUK; 5-€ u3ganue, nepepadorannoe ['abpuensn
0.C., Octpoymos WN.T'., Cnagkos C.A. AkimonepHoe o0miecTBo «31aTenscTBO
«IIpocsemenue»

* Xumus: 9-if kiacc: 6a30BbIi ypoBeHb: yUeOHHUK; 5-€ u3ganue, nepepadborannoe ['abpuensn
0.C., OctpoymoB N.I'., Cnankos C.A. AxkumonepHoe o61iecTBo «M3narenbcTBo

«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

Xumus. 8 ki1.: KouTposnbHbie U mpoBepodHbie padoThl K yueOHuky O. C. ['abpuensna « Xumusl.
&» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u nip. - M.: [Ipoda, 2007

Xumus. 9 ki1.: KontposnbHblie 1 mpoBepouyHble paboThl K yueOHuky O. C. 'abpuensiHa « Xumusi.
9 /0. C. I'abpuensu, I1. H. bepe3kun, A. A. Yurakosa u ap. - M.: [Ipoda, 2010.

I'abpuensn O. C., Bockoboiinukosa H. I1., SmrykoBa A. B. HacTonpHas kHura yuuresns.
Xumus. 8 ki1.: Meroauueckoe mocodue. - M.: JIpoda, 2011.

INabpuensn O. C., Octpoymos U. I'. HactonpHas kHura yunrens. Xumus. 9 Ki.:
Mertoanueckoe nocodbue. - M.: JIpoda, 2007.

INabpuensu O. C., SAmrykoBa A. B. Pabouas trerpans. 8 k. K yuebnuky O. C. ['aGpuensna
«Xumus. 8.» - M.: Jlpoda, 2008.

INabpuensu O. C., SAmrykoBa A. B. Pabouas terpans. 9 k. K yuebnuky O. C. ['aGpuensina
«Xumus. 9. — M.: llpoda, 2008.

INabpuensu O. C., SmrykoBa A. B. Tetpanb s 1a00paTOPHBIX OMBITOB U MTPAKTUUYECKHUX
pa6or. 8 k1. K yueonuky O. C. I'abpuensna «Xumus. 8 kimacen. M.: Jlpoda, 2008.

INabpuensa O. C.. SlmrykoBa A. B. Tetpanp 115 1a00paTOPHBIX OMBITOB U MTPAKTHYECKUX



pa6ot. 9 k. K yuebnuky O. C. I'abpuensina «Xumus. 9 kimacen. M.: Jlpoda, 2008.
INabpuensu, O. C. Metonuueckoe nocodue k yueonuky O. C. ['abpuensna « Xumus». 8 kiacc /

O. C. I'abpuensa. — M. : JIpoda, 2018. — 109.

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/
INabpuensu, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensna « Xumus». 9 kiaacc /
O. C. I'abpuensa. — M. : [Ipocda, 2018. — 108.
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
INabpuensu, O. C. Metonuueckoe mocodue Xumus 8-9 kmacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/

INabpuensn, O. C. Xumus 8-11 kiacc. Meroauueckrue peKoMeHIaI U paboyas mporpaMmma
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-
rabochaya-programma/

I'abpuensn, O. C. JlononHuTenpHas ri1aBa K yueOHUKY «XUMHS 9 Kitace»
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-khimiya-

9-klass/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Ypok (POII) https://resh.edu.ru

Ypok (Hcnopran) https://nsportal.ru

(AKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru

[pesenTanus (Mudoypok) https://infourok.ru

bubnmoreka [{OK https://m.edsoo.ru

[IpesenTanus (3Hanuo) https://znanio.ru



Pemry EI'D: https://ege.sdamgia.ru/
VYpox : https://urok.1sept.ru
VYpoxk, npe3enTaruu:https://multiurok.ru

Ypox(POKCDOP/):https://foxford.ru
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