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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOEHUS OCHOBHOM
o0pa30BaTeNIbHOI MpOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus, MPECTaBICHHbIX
B ®I'OC OO0, a Takxke Ha OCHOBe eaepasbHOl pabodeil mporpaMmbl
BOCITUTAHUS U C YYETOM KOHUEIMIUU MPENnogaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo XxuMuu Aa€T TNPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOydeHHusi, BOCIHUTAHUS U Pa3BUTHS OOYyYAIOIIMXCA CPEICTBAMU Y4YEOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTeabHOe IpEeIMETHOE COJIEp KaHHUE,
IpeaycMaTpuBaeT paclpeiesieHue €ero Mo KiaaccaM M CTPYKTYPUPOBAHHUE I10
pazzenaM M TeMaM MPOrpaMMbl MO XUMHUH, ONpPENENsieT KOJIMYECTBEHHbIE H
KaueCTBEHHBIE XapaKTEPUCTUKU COJIepKaHMUS, PEKOMEHYEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XHUMHH C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTeNIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs, a TakKe TPeOOBaHMA K
pe3ynbrataMm oOy4eHHs] XUMUHU Ha YPOBHE IeJIe N3YdeHUs MPeaMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYalolerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHUEe XHMHH CIY)XKUT OCHOBOWM [JIsi (OPMHPOBAHUS MHUPOBO33PEHUS
oOydJaromierocs, ero mpejacTaBiICHUN O MaTepUATLHOM EIWHCTBE MHpPA, BAXKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH MPECTABICHUS O B3aWMOIIPEBPAIICHHIX
PHEPruM M 00 HBOJIOIMHU BEUIECTB B MPUPOJE, O IMYTAX PEHIeHUs riIo0agbHbIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBON M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IpaBOOXPAHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JUIi  caMOpa3BUTUSL U
(dbopMHpoOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011ei U PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
0o0ydJaronmmxcsi, HABBIKOB HMX CAMOCTOSTEIBHOW  y4eOHOW  JesTeIhbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIICOBATEIHCKAX YMEHHM, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO MBIIUICHHS, 3aKJaJblBA€T OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €IUHCTBO IPUPObI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONTUXCS;



crocoOCTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
HAay4YHBIM 3HaHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3zoBaHue 00yUJaIOIIUXCS.

JlaHHBIE HampaBjieHUS B OOYYEHHUU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJCp)KaHUsl  Yy4yeOHOTrO  TpeaMeTa, KOTOpBIH  SIBISETCS  IeIarorMuecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHW XUMUH Ha ONpPEACTIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 00111ero 00pa3oBaHus OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMBbI IEPBOHAYAIBHBIX MOHSITUNH XHWMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coaepiKaHus MPOTPaMMbI IO XUMHUU CPOpPMUpPOBaHA HA OCHOBE
CUCTEMHOIO mnojaxoga Kk €€ m3ydeHuro. CoaepkaHUE CKJIAAbIBACTCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI OHATHI O XMMHYECKOMN
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpencTaBieHUA 00 DICKTPOJUTUYECKON MHUCCOIMAIMA BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIUPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JPyromMy, BBIONHIS (GYHKIUA OOBSICHEHHS € TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IOIYyYECHUS
M3y4YaeMBbIX BEIIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METO/IaM MO3HAaHUS B Hayke. M3ydeHWe XMMHU NPOUCXOJIHUT C HPUBICUCHUEM
3HAHWW W3 paHee H3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYyKarolumid MHUPY,
«buonorus. 5-7 knaccel» u «PuU3nKa. 7 KIacc.

[lpn w3yuyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIbTYpHI.
3agaya yd4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKUX
3HAHUN — Ba)KHEUINUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKHUX TMOJIOKECHUM,
JIOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUHM K HAy4YHbIM METOJaM IIO3HAaHUS TMPU M3YYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEN0BATENbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWi 0O€30MacHOrO OOpallleHusl C BEIIECTBAMHU B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUKU HA YPOBHE OCHOBHOT'O 00IEro oOpa3oBaHUs BaXKHOE
3Ha4YeHHE MPUOOPENTU TAKUE LIETH, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY MPUHSTHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHUEe
o0OydJaromuxcsi K CaMOCTOATEIbHOW I03HABATEIbHOW NEATEIbHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciIoBHuil, CHOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUAIOIMMHUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUSA M CaMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUYEHHUE MAJis
Pa3IMYHBIX BUJIOB ACSATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBSICHATH U OLEHUBATH SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WCIOJIb3Ys 3HAHMUS U OIbIT, MOJYYCHHbIE MPU HU3YYECHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHUH MpoOJieM B MOBCEIHEBHOM KHU3HU U
TPYZIOBOM JESATEIBHOCTH;

— (¢opmupoBaHue y OOydYalOIMXCd TyMaHUCTHYECKUX  OTHOIICHM,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAaHUW JUIsi BBIPAOOTKH HKOJIOTMYECKU
1eJIeCO00pa3HOro0 TOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B HEISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEABL;

— pa3BUTHE MOTHUBALIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UIIS U HAIPaBIEHHOCTU AANbHEHIIEro
oOy4eHwus.

OO1iee 4YMCIO 4YacoB, OTBEACHHBIX I H3YYEHUSI XMMHHM HAa YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIeN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJICINIO).



COJEPXKXAHME OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMUS B CHCTEME HAYK.
Tena wm BemjectBa. Du3nMueckue CBOWCTBA BENIECTB. ArperaTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTomax MO3HaHWUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClOKHBIE BelllecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CcoOcTaBa BenlecTB. (OTHOCHUTENbHAs aTOMHAas —Macca.
OTHOcuTENbHAST MOJIEKYJISIpHAsE Macca. MaccoBast 40JI1 XMMHYECKOTO JIEMEHTA B
COCJIMHEHUH.

KomnuectBo Bemectsa. Mosb. MonsipHas macca. B3anmocBsa3p KomuecTsa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €OUHUI] BemiecTBa. Pacuérer mo dopmynam
XUMHUUYECKUX COCTMHEHUMN.

Du3NYeCKUe U XMMHUYECKUE SBICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHsS MacChl BELIECTB. XMMHUYeckue ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KECHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuui IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAO0HU, NMpaBuUiiaMyd paboThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYEHUE U OMUCAHUE
bu3NYeCKuX CBOWCTB OO0pas3lOB HEOPTAHWMYECKUX BEIIECTB, HAOIIOJCHUE
bus3ndecknx (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTOMN) sIBIEHWH, HAOII0IeHUE 1
ONUCAaHWE TNPU3HAKOB MPOTEKAHUS XHUMHUYECKUX peakiui (paslioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3loKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMo ieiicTBHE Kene3a ¢ pactBopoM cosr meau (11,
W3y4eHHE CIOCOOOB pa3jeieHUs] CMECEH: ¢ MOMOIIbI0 MarHurta, (uibTPOBaHUE,
BBITIApYBaHUE, JUCTUIUIIMS, XpoMaTorpadus, mpoBeIeHUEe OYUCTKH MTOBApEHHON
coiid, HaOJIOJEHWE U  ONHUCAHWE  PEe3yJbTATOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJEJIEM MOJIEKYII
(IIapOCTEePKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — 3nmemMeHT U mpocToe
BemecTBO. HaxokneHuwe kucimopoga B TpUpoe, (PU3MYecKne W XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopoma. CrocoObI



MOJIYYCHHUST KUCTopoAa B J1abOpaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTporHas MOAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXMMHUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE pEaKUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHnT m mpocroe BemecTBO. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI.
HacepimieHHble 1 HEHaCBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 70Jis BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoZie M B KU3HU 4esloBeka. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHHne NpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenuit. Oxcuawl. Knaccubukarms
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdeckne W XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [lomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIEIOYM U  HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuii. PU3HMYECKHE U XMMHUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHHM.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psanx axkruBHoctm meramoB H. H. bekerosa.
[lonyuyeHne KACIIOT.

Conu. Homenknarypa cosieil. @u3nyeckue U XUMHYECKHUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEJECICHUE COEPKAHUs KUCIOPOAa B BO3AYyX€, MOJYUEHHUE,
coObupanue, pacmo3HaBaHWE M UW3YYCHHUE CBOWCTB KHUCJIOpOaa, HAOI0IeHNE
B3aHUMOJICHMCTBUS BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHMUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHIIOB U
ONMHMCaHUE MX CBOMCTB, MOJy4yeHHUE, COOMpaHUE, pACIO3HABAHUE M U3y4YEHUE
CBOMCTB BoJOpoaa (rOpeHHe), B3auMojeicTBre Bomopoaa ¢ okcugom memu (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIMIOACHUE OOpa3IlOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pAa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEIACIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOIEHUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAIIOB),



WCCJIEIOBaHNE OO0pa3l0OB HEOPTraHWYECKUX BEIIECTB PpA3IMYHBIX KJIACCOB,
HaOJIIOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIETOYCH,
uzydyeHue B3aumozeiictBus okcupa menud (Il1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIIOT C MeETajulaMHi, peakUWil HEUTpau3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJIa JIPYTMM W3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4d 1o TeMe «BaxHeWime KiacCchl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoauueckui 3axkoH u Ilepuognueckasi cucreMa XUMHYECKHX
iemeHnToB JI. U. MenaeneeBa. CtpoeHne aroMoB. XUMHYECKasl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOTMBITKM KIACCU(DHUKAIUKN XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W AJTUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumnueckux 3nemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl JI. M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 €ro MoJiokeHuto B [lepuoguueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUS paauyca aTOMOB XWMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyueckoit CUCTEMbI XUMUUECKUX
AJIEMEHTOB U1 Pa3BUTUA Hayku W mnpaktuku. . M. MenneneeB — y4€HbIM U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAsl) CBSA3b.
DNEKTPOOTPUIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Ipornecchl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuui IKcnepumenm:

n3ydeHue oOpa3loB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIIUX — NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuy pa3ioKeHUsl, COSIUHEHU).

Mescnpeomemnmnbnie ceasu



Peanmu3anus MeXnpeaMETHBIX CBA3CH NpU U3YYEHUM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHSATAM, TAK W MOHATHM, SIBISIOLIUXCS CUCTEMHBIMH ISl OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4dHbIH (akT, runoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilacCU(PUKAIUA, TEPUOJUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsili, BEUIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHME BEILECTBA, ra3, (hU3MYecKrue BEIUYHMHbI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIAHETHI, 3BE€3/bl, COMHIIE.

buonorus: ¢orocuntes, qpixanue, bunocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYecKasi peakius

[lepnognueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOWMCTB
XUMUAYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOMAOB, Kalaus, KaJIbLUA H HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKECHHEM 3JIEMEHTOB B Illepuoanueckoi
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTALNIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEHIETKH U
BUJIA XUMHYECKOMU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCSIIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX
COEAMHEHU, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanysa XuMUueckux peakiuii Mo pa3IuyHbIM NpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Io
U3MEHEHUIO CTETECHENW OKHCICHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, MO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsiTue 0 ckOopocTHM XUMHUYECKOM peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHEe O TOMOreHHBIX U TeTepOTEeHHBIX
peakuusax. [lonsatue o xaranuse. [lonsTue 0 XxumMuyeckoM paBHoBecuu. PakToOpHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M MOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHON peaKkuu. CocraBnenue YPaBHEHUM



OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKUM C  HCIOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMUA BUIAMU
XUMHUYecKo# cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE JIEKTPOJIUTHI.

Peakinu moHHoro oOMeHa. Y ciaoBUs MPOTEKaHUS PeaKiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAalEHHbIE HMOHHBbIE YypaBHEHUs peakuuid. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIGM B CBETE MPEACTABICHUNA 00 3ICKTPOJTUTHYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKHX PEIMIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anamasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peaKIuu
OT BO3JCUCTBUSL PA3NMUYHBIX (PAKTOPOB, HCCIEAOBAHHE DSJIEKTPONPOBOIHOCTU
pacTBOPOB BEUIECTB, IMPOLECCAa JWCCOLUMALMU KHUCIOT, IIEJIOYEM U COJeH
(BO3MOXXHO  HCIOJB30BAHME  BUJEO MATEPHAIOB), IPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuuid HMOHHOrOo  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3iioKEeHUs, COCIUHEHHs), pacClO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIBIO KAYECTBEHHBIX pEAaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJuibl 1 MX cOeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (hU3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHMHYECKHE CBOWCTBA HAa MNOpUMEpEe  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMeTa/llaMH, Hieno4amMu). XJIOPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJYy4YE€HUE, NMpUMEHEHHUE. [lelicTBHe
XJIOpa U XJOPOBOJOPOJa Ha OPraHU3M uelloBeKa. BaxkHeillme XJIOpUAbl U HX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIEe cTerneHu okucieHus. CTpoeHue M (PU3MyecKue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOJOpOJ, CTpoeHue, (pU3NYEcCKue U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3MUecKue W XUMHYECKHE CBOMCTBa (00IIME Kak
NpEeACTaBUTENS Kjacca KHUCIOT U chnenuduyeckue). XHUMHUECKHE peakluu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHOCO0a MOJMYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUcioThl. COMu CEpHON KUCIOThI, KAU€CTBEHHAs peaKiys Ha



cynedar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COCIMHEHHMSIMH Ccepbl (KHCIOTHBIE JOK[H,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAILCHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
¢duznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B npupone. AMMHAK, €ro
dusznyecKkue 1 XMMHUYECKHE CBOMCTBA, MOJyuyeHue u npuMenenue. Coiau aMMOHUS,
ux (pU3NUECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas: peakiys Ha
MOHBI aMMOHHS. A30THasi KUCJIOTa, €€ MoJiydeHHue, (PU3NYECKue M XUMHUYECKHe
cBOoMcTBa (0OIIME KaK TMPEICTaBUTES Kjacca KHUCIOT W craenuduueckue).
Hcnonp3oBaHne HUTPATOB M COJICM aMMOHHUSI B KadyeCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHU4YeCcKoe 3arps3HeHUE OKPYKAIOIIEeH Cpellbl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE Bo3Ayxa, MOYBbI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanmu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, GU3NIeCKUe U XUMHIECKUE CBOMCTBA,
nosyuerue. Mcnons3oBanne GocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHHUH.

OOmast xapakTepuctika 31eMeHToB |VA-Tpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHH  OKUCIEHHUSA.  YTIEpOoJ,  aJUIOTPOMHbIE
MOAU(PUKALIMKM, PACOPOCTpaHEHUE B TNpuUpojae, (pU3MYecKkue U XUMHUYECKUE
cBoricTtBa. AncopOuusa. Kpyrosopot yriaepona B mpupone. OKCuabl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JCMCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza riaoOalbHOTO TMOTEIJICHUS KIWMaTa, NapHUKOBBIM
a3 dekT. YroapHas KuUciIoTa U €€ coiu, uX GU3MYecKre U XMMUYECKUEe CBOMCTBA,
noJiydeHrue W TnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH W CEIhCKOM
XO3SIMCTBE.

[lepBoHaUasIbHBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHWIECH, TaHOJI, TJINLEPUH, YKCYCHAs KACIIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (yrojib, NPHUPOAHBIA Ta3, HEDTH),
OPOAYKTHI UX mepepadboTku (O€H3MH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OelikaX, yriieBoJax — U UX
poid B OKM3HM 4eloBeKa. MarepualibHOEe €AMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHHM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBONCTBA, TMOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpemMHUsi B mpupozae. OOume npeacraBieHuss o0
okcune kpemuus (IV) u kpemuueBoir kucnore. CUIMKAThI, X HCIOJIb30BaHUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OEeTOH, *kene300eToH. [IpobmeMbl 6e30macHOTO MCIOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCETHEBHOU KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHHE KAUeCTBEHHBIX PEaKIMi Ha XJIOPUI-MOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karomre (QU3NUECKHe M XUMHUYECKHE CBOWCTBA
TaJIOr€HOB M HX COEIMHEHHH (BO3MOXXKHO HCIIOJIb30BAHUE BUIAEOMATEPUATIOB),
O3HAKOMJIEHHE C oOOpa3laMu XJIOPUIOB (TajJOTeHHUJO0B), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COCIMHEHUAMH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEpUAIIOB), HAOJIIOCHUE Tpollecca OOYyIJIMBaHUS caxapa IoJ| JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBIIEHHOI CEpHOI KUCIOTHI, MPOBEICHNE KaYECTBEHHON peakuu Ha CyibQaT-
WOH W HaOJI0JiIeHWE NpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (PU3UUECKUMU
cBoMcTBaMM a3oTa, (ochopa M HX coeAMHEHUH (BO3MOXXHO HCIOIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HocHOpHBIX ya00peHul, moaydeHue,
coOupaHue, paclo3HaBaHME M M3YyYEHUE CBOWCTB aMMHaKa, IPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochaT-uoH U u3ydeHne MpU3HAKOB
UX IIPOTEKaHMUs, B3aUMOICMCTBUE KOHIIEHTPUPOBAHHOW a30THOW KUCJIOTHI C MEJBIO
(BO3MOXXKHO  HCIIOJB30BAHHE  BHUIAEOMATEPHUATIOB), U3ydeHue  Mojelen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
IPOLECCOM aACOpPOLMU PAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHe, cOOMpaHue, paclo3HaBaHUE U M3yUYEHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJICHHE KaueCTBEHHBIX pEaKIMil Ha KapOOHAT U
CWIMKAT-UOHbl W U3YYCHHE TMPU3HAKOB UX MPOTEKAaHUS, O3HAKOMIIEHHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHeuIne HeMeTaluIbl U KX COCIUHEHUS».

MeTaJuibl 4 X COeIMHEHU S

OO01ast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METaJUIOB Ha OCHOBAHUHU
ux nonoxeHus B llepumommyeckon cucremMe xXumudeckux daeMeHtoB JI. M.
MenpaeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTauioB. MeTaindeckas CBs3b U
METajUIMYecKass  KpUCTAUIMYECKass  peIETKa.  OJJIEKTPOXMMUYECKHH Pl
HaIpsHDKeHUN MeTaioB. u3nueckue U XMMHYECKHE CBOMCTBAa MeTaiuioB. OOI1ue
CrocoObl MOdy4YeHus: MeTamioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHbBIE
CHocoObl 3amUThl UX OT Koppo3uu. CriaBel (CTalb, YYTyH, TIOPATIOMHHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIEHHOCTH.

[Ilenounble MeTambl: noNoXkKeHue B llepronnueckoil cucTeMe XMMUYECKUX
anemeHToB /. M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJECHHE B IPHUPO/IE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTpus U kaius). OKcunsl u



TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHue WIENOYHBIX METaIOB M MX
COCJIMHCHUH.

[[lenoyno3emenbpHble METAJUIbl MAarHMii M KaJblMH: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3NUeCKUe U XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coeUHEHUS KalblUus (OKCHH, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

AuntoMuHUN: TTo10)keHue B [leproindeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHHE aToma, HaXOXKIACHUE B Ipupojie. Pusnueckue u
XUMHUYECKHE CBOMCTBA aTOMHHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U THIPOKCH]IA
aJIIOMHUHMUSI.

Kenezo: nonoxenne B [lepuoauuecko cucreme XMuMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoeHHME aroma, HaxoXxIcHUE B mnpupoae. Dusznyeckue u
XUMHUUYECKHE CBOMCTBA xkene3a. OKCubl, Tupokcubl U conu xenesa (I1) u xenesza
(1), mx cocraB, CBOWCTBA U TIOJy4EHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3lamMu METAUIOB W CIUIaBOB, WX (U3HUECKUMHU
CBOWMCTBAMHU, HU3YUYEHHE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICCTBUSA OKCHJIA
KJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIIOJIB30BaHUWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIOB), TMPU3HAKOB  IMPOTEKaHUS
Ka4ECTBEHHBIX PEAKI[Mii HA WOHBI: MarHus, KajablMs, aTlOMUHUS, I[IMHKA, JKeJe3a
(I u xenesza (111), meau (1), HaOMIOACHKE U ONMMCAHUE MPOILIECCOB OKPAIIMBAHHMS
MJaMEHH MWOHAMM HaTpusi, Kajduid W Kajlblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHAA ATFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxxHenine
METAaJIJIbl U UX COCIMHCHUS.

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEIHEBHOW XM3HHM YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momornrs npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleld cpejnl (MpeaeibHasl JOoIMyCcTUMas
KOHIIeHTpalus Bemiects, aaiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

n3yueHue oOpaslioB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnbnie ceasu



Peanm3anuss MexXmnpeaMETHBIX CBs3el NMPH W3yYEeHUM XHMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX
TOHSITHH, TaK W TIOHATUH, SBJISIONINXCS CUCTEMHBIMU I OTICIBHBIX IMPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIH (DaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKaluusa, NEpUOAUYHOCTb, HaOII0EHHE,
IKCIIEPUMEHT, MOJCIMPOBAHNE, HW3MEPECHUE, MOJCIb, SIBICHUE, IapHUKOBBIMA
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

duszmka: Marepus, aToM, OJICKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHI,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYCCKUN 3apsi, MPOBOTHUKH,
MOJyIPOBOJHUKU, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeENO, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, ra3, pacTBOpP, PACTBOPUMOCTb, KpUCTAIINYECKast
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHULIBI W3MEPEHUsS, KOCMUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yIoOpeHUs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIHLHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJIBI,
TMI0JIC3HBIE UCKOTIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO OOLIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHMsS XMMHHM B €IWHCTBE Y4YeOHOU u
BOCIIMTATEIIbHON JECATEIBHOCTA B COOTBETCTBUM C TPAJULMOHHBIMA POCCUHCKUMU
COLIMOKYJIETYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUjIaMM M HOpPMamMHM IIOBEJIEHUS M CHOCOOCTBYIOT IpolieccaM
CaMONO3HAHUs, CAMOPA3BUTHUS U COLTMAIM3ALUU OO YHAFOIIINXCS.

JIM4HOCTHBIE  pE3yJIbTaTbl  OTPAXKalOT  TOTOBHOCTh  OOyYaroIIHUXCs
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTALUH W
pacCLUIMpPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY
U HAay4YHOMY HAcCJEIHI0, MOHMMAaHHUS 3HAYEHUS XUMHUYECKOM HayKd B >KU3HU
COBPEMEHHOr0 OOLIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(pOpmanuen o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHMA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPaBHIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOM,  y4eOHOMCCIIEOBATENbCKOM, TBOPYECKOM M JOpyrMxX  BUIax
JESTEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIbHOCTU NpU
BBIMIOJITHEHUHM Y4€OHBIX, ITO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B IIpOLIECCE OTOM y4yeOHOW NeATEIbHOCTH, TIOTOBHOCTHU
OLICHMBaTh CBOE IIOBEJECHWE M MOCTYNKH CBOMX TOBapuIIel C NO3ULUU
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33pPEHYECKNE IPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBJISIOLINE
OCHOBY JUIsl IOHUMAaHHs CYIIIHOCTH HAayYHOW KapTUHBI MUpA, NPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NIPHUPOABI, B3aUMOCBS3SIX 4YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWN IO
XUMHH, HEOOXOIUMBIE Uil OOBSACHEHHUs HAOJIIOJJaeMBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHON, MHPOPMAIIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPON, JIOCTYIMHBIMA TEXHUUYECKHUMH CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYECHHIO W TIO3HAHUWIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, [MPOEKTHOM W  HUCCIEN0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHSI OOy4deHUsS B
JIaTbHEHIIIEM;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH J>KU3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOroJsl, HAPKOTUKOB, KypEHHUS),
HEOOXOMMMOCTA COOJIO/IEHNUsS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHWH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U pPEabHOM KU3HU;

5) TpyA0BOr0o BOCIIHTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO Tpodeccuil u Tpyaa pa3iuyHOro poja,
YBOXEHHE K TPYAy M pe3yibTaTaM TPYIAOBON IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TPUMEHCHHS TMPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOP
WHUBUTyAIbHON TPACKTOPUHU MPOJOKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeSITEIPHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTH aJ[alITUPOBATHCS B IPO(HECCHOHATILHOM CpefIe;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTUYECKU 1EJIEeCO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE [IEHHOCTU 3JI0POBOIO U
O0e3omacHoro oOpa3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
npaBuiI 0€30MMaCHOTO MOBEICHUS MTPH padOTEe C BEIIECTBAMH, a TAK)KE B CUTYAIIUSX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU U3YYEHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJIs ITOBBIICHHUS
YPOBHSI  9KOJIOTUYECKOW KYJbTYPhI, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M IMyTel WX PEelIeHUs MOCPEICTBOM METOJO0B XHUMUU,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B MO3HABATEJIBbHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATDBI

B cocraBe wmeTanpeaMeTHBIX PE3YIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHsS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopHus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAHUU W3 ITUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IETOCTHOU



HAyYHOW KapTHMHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbBIE NEUCTBUS (TIO3HABATEIIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOOecreunBaroT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIAHUPOBAHHUIO W OCYIIECTBICHUIO Y4EOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble Jornyeckue 1eicTBU:

YMEHHUSI HKCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILIICHUS] MPU OCBOCHUH
3HaHWI: PacKphIBaTh CMBICT XMUMHYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSTHUSIMH), UCIOJIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIaCCH(UKAIMKH XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKIIUM,
yCTaHABJIMBATh MPUYNHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yUCHHSI,
CTPOUTH JIOTHUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEAYKTUBHBIC, IO aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

YyMEHHUE TMPUMEHSATh B TMPOIECCEe MO3HAHUSI TOHATUA (NpeAMETHhIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peo0pa3oBEIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUNA 3HaK (CUMBOJ D3JIEMEHTa), XUMHueckas ¢GopMmyrna U YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHbBIX 33/a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpHU30BaATh CYIIIECTBEHHbIC
MIPU3HAKN M3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBJIATH  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBA3M U
IPOTUBOPEYMS B U3YHAEMBIX MPOLECCAX U SBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eMCTBUSA.

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, & TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI II0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMbBIX CY>KIECHUM;

NpUOOpPETEHUE OINbITa MO T[UIAHUPOBAHUIO, OpPraHU3AlMU U MPOBEJACHUIO
YYCHMUYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM IpoIliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITAa, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIApHAs JIUTEpaTypa XHUMUYECKOTO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIWMBIX IS BBITIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMpPENeIEHHOIO THUIA, MPUOOPETEHHE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTH,
OBJIQJICHUE KYJbTYpPON aKTUBHOTO MUCIOJIb30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHUus HHPOPMAIUN U
WUTIOCTPUPOBATh peIIaeMble 3a/ayd HECJIOKHBIMH CXEMaMH, JUarpaMMaMu,
IpyrumMu opmamMu rpadKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCJIeIOBATENBCKON JEATEIbHOCTH MUH(MOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBAa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH MPUPOTHON
CpEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJ€ auaiora W (WIM) IHUCKYCCHH) TIO
cymecTBy  oOcyxnaeMoil  TeMbl, (OpMYIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPETIOKEHHON 3a1a4H;

YMEHHSI ~ TPEACTaBIATh  MOJYYEHHBbIE  PE3yNbTaThl  MO3HABATENIBHOM
NEeATEIbHOCTH B YCTHBIX W TUCBMEHHBIX TEKCTax; JeJlaTh Mpe3eHTAILUI0
pEe3yAbTaTOB BBHINOJHEHHUS] XUMUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uuuid (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCUCTBUI, OIpeneicHue KpPUTEpPUEB IO OICHKE KauecTBa
BBHITIOJITHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEATh LN JAESITeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3(PEeKTUBHBIE CIIOCOOBI PEIICHUSI YUYECOHBIX U
MO3HABATEJIbHBIX 3aJlad, CaMOCTOSITEJIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUKA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOIO pE3yJibTaTa 3asBICHHON IIeJiM, yMEHHE
UCIOJIb30BaTh M AaHAJTM3UPOBATH KOHTEKCTHI, IIPe/JlaraéMble B yCIIOBUU 3aJaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHON pabouelt MporpaMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHWS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crmenupuIecKue Uil TPeAMETHOW obmacth «XHUMHS», BUIBI
JNEATEIbHOCTH IO  IIOJYYEHWIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO M MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CHTYAITHSX.

K konIy oOydenus B 8 kiiacce npeMeTHbIE PE3yNIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MMOHATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIICHBb
OKHUCJICHUS, XMUMHYECKasi PeaKius, KiacCu(ukaius peakiuii: peaxiuu
COCAUHEHHUSI, PEAKUMU PA3JIOKEHUs, pEaKUWHd 3aMELICHUs, pPEaKUnn
o0MeHa, 3K30- U SHAOTEPMHUYECKUE PEaKIH, TEIJIOBOM 3PDEKT peakiuu,
SAIpO aToOMa, OJJIEKTPOHHBIN CIIOM aroma, aToMHas OpOUTab, PaJUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJSIpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PACTBOP, MAccoBas JOJisi BEIIECTBa
(mpolieHTHAsl KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKMX TIOHATUHA U
MPUMEHSITh 3TU TOHSATHUS MPU ONMKMCAHUY BEUIECTB U UX MMPEBPAILICHUII;

e WCIOJH30BaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMYyT
BEIIECCTB U YPABHEHUN XMUMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEAECIEHHOMY KJIACCY COCIMHECHUH I10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEANHEHUSX;

e packpeiBaThb cmbichn Ilepuognueckoro 3akona J[. WM. Menngeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuomuueckoil cucreme,
3aKOHOB COXPAHEHHsSI MAaCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH U XapakTepuszoBaTh TaOMuuHyro Qopmy Ilepuoanyeckoit
CHUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3iuyaTh T[OHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynma)», mansie u
OOJbIIME TEPHUOJbl, COOTHOCUTH OOO3HAYEHUs, KOTOpble MMEIOTCS B
tabnune «llepuoauueckass cucteMa XuMmMu4eckux snemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij snpa, 00IIee YrCiIo dIEKTPOHOB
U pacTpeIeICHUE UX M0 SJIEKTPOHHBIM CJI0SIM);

KJIacCU(UIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKHE PeakIuy (10 YUCITY M COCTaBy YYaCTBYIOIIMX B PEAKIHH
BEILIECTB, MO TETUIOBOMY (D (PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKIIHI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHYECKHX TPEBpaIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W  MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMeHTa 1o (dopMmylie
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATH OCHOBHBIC OTEPAIMU MBICTUTEIHHONU NEITEIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMAaTH3allnI0, KIaCCH(PUKAIINIO,
BBISIBJICHHE TPUYMHHO-CIICACTBEHHBIX CBSI3€H — JUIsI M3y4YEHHS] CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKIui, eCTECTBCHHO-HAYYHBIE METOIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHUEe, MOJICIHUPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

cleoBaTh ~ NpaBWJIaM  [OJIb30BAaHMSI ~ XMMHYECKOM  TIOCyIoH U
7a00paTOpHBIM 00OpYyIOBaHWEM, a TaKXe TNpaBWwiaM oOOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHSIMH IO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHHIO
ra3zoo0pa3HBIX BEMIECTB (BOMOPOJAa M KHUCJIOPOJA), IPHUTOTOBJICHHUIO
pAacTBOPOB C ONPEAETEHHON MACcCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh U TPOBOAWTh  XUMHYECKHE  OKCIEPUMEHTHl  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIOPAHX U APYyTHE).

K xonIy oOydenus B 9 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIN:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMYECKHUX NOHATHUWA: XHWMHUYECKUM
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTUOH, AHWUOH, IPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKas PEaKIusi, XUMUYECKasl CBA3b, TEIJIOBOU A (DeKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  PacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] TUCCOLUUALMS, PEAKIUA HOHHOIO
oOMeHa, KaTaqu3aTop, XHWMHUYECKOEe paBHOBecHE, OOpaTuMble U



HEOOpaTUMbIE PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE UM  BOCCTAHOBJICHUE,
aIIoTpoMnus, aM(pOTEPHOCTh, XMMHUYECKas CBS3b (KOBAJIEHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJIOB,
CIUJIaBbl, CKOPOCTh XUMHYECKOM pEAKUHUH, TMPEIEIbHO JOMyCTUMAs
xoHuenTpaus [1/IK Bemecrsa;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TMOHATHH U
IIPUMEHSThH 3TU TIOHATHUSA MPU ONMCAHUY BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUJI COCTaBJICHUS (HOpMYT
BEILIECTB U YPABHEHNUI XMMHUYECKUX PEAKIIMIA;

ONPEIENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COEIMHEHMSX pa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEHIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1Mo (opmyiiaM, BUJ XUMUYECKOH
CBA3U (KOBaJe€HTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKOH (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTaHWYECKUX COECIMHEHHM, THI KPUCTALIMYECKON
PEMIETKN KOHKPETHOTO BEILECTBA;

packpsiBath cMmbIich Ilepuommueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINUCBHIBaTh W XapaKTepHU30BaATh
tabnnunyo (opmy llepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)» Hu «mooodHas
noarpynmna (b-rpynma)», manple U OOJbIIHME MEPUOIBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B IEPUOJUYECKONW Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUA  ATOMOB  XHMHYECKHX
AIIEMEHTOB (COCTaB M 3aps sapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneneHue WX TI0 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB 3JIEMEHTOB M MX COEJIMHEHHI B
npejesiax MajblX MEPUOJOB U IIABHBIX MOATPYII ¢ YYETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakuud (10 YMCIy U COCTaBy YYAacTBYIOLIMX B pPEaKLUU
BEILECTB, MO TEMJIOBOMY 3P (HEKTy, 0 W3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIUPUUYECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKJIas ONUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW JHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPALLIEHHBIE YPABHEHUS PEAKIIMK HOHHOIO



oOMeHa, ypaBHEHHUS peEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYI0O MOJIEKYJISPHYIO W  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOro »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINU;

coOmoaTh  MpaBWia  TMOJB30BAHMS ~ XUMHYECKOM  TOCYIOM U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a Tak)Ke IpaBWJa OOpaIllEeHUs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUUSMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTMBITOB IO TMOJYYCHUIO H COOUpPAHHIO
ra3000pa3HbBIX BEMIECTB (aAMMHAKa U YTIIEKHUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOATBEPIKIAIONINE  KAa4yeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOpPUI-, OpOMU/-,
uoaua-, kKapbonar-, docdar-, cwimkar-, cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPAlUd MBICTUTEIBHONU J1€ATEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEeMAaTHU3alMI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3€M — JJI1 WM3Y4Y€HHUs CBOWCTB BEUIECTB U
XUMUYECKUX PEaKIWid, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTuyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE NOHATHS
Xumusi — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' IPAKTUYECKOMN JeSATEIbHOCTH https://m.edso00.ru/7f41837c

YeJIoBeKa

12 BerectBa 1 xuMu4eckue 15 1 0 Bbu6nmuoreka [JOK

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

HWroro no pazneny 20

Pasznen 2. BaxkHeiilnue npeacTaBuTeId HEOPraHU4eCKUX BelecTB
51 Boznyx. Kucnopoa. Ilonstue 6 0 1 bubnmoreka [IOK

' 00 oKcHaax https://m.edso0.ru/7f41837¢c
59 Bonopoa.llonsitue o kucnorax 8 0 1 bu6mmoreka [IOK

' U COISAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCcChl 1 1 9 bubmnorexa [JOK

' HEOPraHUYECKUX COEIUHEHHIM https://m.edsoo.ru/7f41837c

Hroro no pazueny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT



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

[lepronnueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
' XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MengeneeBa. CTpoeHue aroma
XHUMHYECKas CBA3b.
3.2 OKUCIUTENBHO- 8 buGnnorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
Ha3Banue MoayJist
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIun
11 [ToBTOpenue u yriybiaeHue 3HaHUHI 5 1 0 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edso0o.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexa [HOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLMALIUS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasgeny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
51 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 0 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynnsl. ["anorensr https://m.edso00.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa [TOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COCANHCHUA
OO61mas xapakTepuCTHKa XUMUYECKUX Eub 10K
nonmoTexa
2.3 VA- LA 7 0 1
SJICMEHTOB FpYmIEL. A3OT, ocop i nx https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 bubmmorexa LIOK
' . DYIIBL PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COECANMHEHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

N bu6mmoreka [IOK
3.1 Obmpae cBofCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxne1me MeTamisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KHU3HU YEIOBEKA 3 bubmorexa LOK
' = p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudposbie
Tema ypoxka Koutpoabsnbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Pojap XuMu# B 5KU3HU 1 0 0 but6mmoreka [IOK
yenoBeka. Tena u BemiecTBa https://m.edsoo.ru/ff0d210c
2 [Tonsatre o MeTOMaX MO3HAHUS B XUMUH 1 0 0 ngg;ﬁfg;ggﬁf 0d227e
[TpakTrueckas padota Ne 1 «IIpaBwiia paboTh
3 B JIaOopaTOpHH U IIPUEMBI 00paIlICHUS C 1 0 1 bubmorera I[IOK
patop p patl https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)
YucTteie BemecTBa 1 cMecH. CriocoObl bubmuoreka [IOK
4 . 1 0 0
pa3zieleHus CMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 «Pa3nenenue
5) cMmeceil (Ha mpuMepe OYUCTKH MOBAPEHHON 1 0 1 Bubmmorexa [IOK
PHMEP P https://m.edsoo.ru/ff0d28c8
COJIN)»
but6mmoreka [IOK
6 ATOMEL H MOTIEKYJIb! 1 0 0 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKUE IIEMEHTBI. 3HAKH (CUMBOJIBI) 1 0 0 bubnuoteka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 [IpocTeie U ClIOXKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/ffod2a6e
but6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 https://m.edsoo.ru/ff0d2d50
10 3aK0H IOCTOSTHCTBA COCTaBa BEIICCTB. 1 0 0 bubmoreka [{OK



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

Xumuueckasi popmynna. BareHTHOCTh aTOMOB
XUMHYECKHX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHocuUTeNbHAs aTOMHAs Macca. bubnuoreka [JOK
11
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIEeMEHTa B Bbubmunoreka LIOK
COCTUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosnb. MosspHas bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycrnoBusl MPOTEKAHUS bubmmoreka [JOK
15 .
XUMHYECKUX PEaAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubmmoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koanuecTBa, Macchl BEIIECTBA MO bubmuoreka [JOK
YPAaBHEHUAM XUMHUYECKUX PEaKIUil https://m.edsoo.ru/ff0d5708
Knaccudukamms xuMudeckux peakiui
18 (coe I/IHq;HI/ISIH A3JI0KCHHS 3211\1;6 ;{Hﬂ bubmorexa [JOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukIoneauct. O6o0eHne 1 bubmorexa [JOK
t AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
Konrtponsnas padora Nel no treme «BermectBa bu6nuorexa LIOK
20
U XUMHAYECKUE PEAKLINN» https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB BO3ayXa.
21 KI/IC?‘I}(;XO — 3JIEMEHT U TIPOCTOE Beﬂy:CTBO bubmorexa [TOK
oA p - ' https://m.edsoo.ru/ff0d448e
O3zo0H
22 du3nyecKre 1 XMMUYECKHEe CBOMCTBA but6mmoreka [IOK



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

KHCIIOpo/ia (peakiuu OKUCIICHHUSI, TOPCHHE).
[Tonsatue 00 okcumax

https://m.edsoo.ru/ff0d4614

CriocoOblI mosryueHust KHCI0poa B

bu6mmoreka [IOK

23 1a00paTOPUH U MPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TennoBoii 3ppekT XUMUIECKOHN peaKInu,
24 TIOHSATHE O TEPMOXUMHUIECKOM YPaBHCHUH bubmorexa [TOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHIX
Tormmuso (He(Th, yrojb U METaH).
25 3ar ﬂSHeéHe(lllos . a, CIIOCOOBI lro bubmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «[Tonydenne u coOupanue Kuciopoaa bubmorexa [JOK
i N P poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — 351eMeHT U IIPOCTOE BEIECTBO. bu6nuorexa [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4ddo
28 dOu3nvecKknue U XUMUYECKUE CBOMCTBA bubnuoreka [JOK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJIAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsl mostydeHus BOAOpoa B bubmmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
[TpakTuyeckas pabora Ne 4 o Teme
31 «[TonydeHue u coOMpaHKe BOIOPOIA bubmorexa OK
v oHp AOPOA, https://m.edso0.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
. N bubmoreka [IOK
32 MossipHblii 00BEM ra30B. 3ak0oH ABOTaIPO https://m.edsoo.ru/ff0d542e
33 Breruucnenus o0b€Ma, KOJIUYECTBA BEIICCTBA bubmuoreka [JOK



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

ra3a 1o €ro M3BeCTHOMY KOJHYECTBY
BEIIIECTBA WM 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 006EMOB ra30B MO ypaBHEHUIO

bu6mmoreka [IOK

4 "
3 peaxkuuu Haul OCHOBE 3aKOHa 00BbEMHBIX https://m.edsoo.ru/f0d5708
OTHOIIICHUH Ta30B
35 DOU3NYECKUEe U XUMUUYECKHUE CBOMCTBA BOJIbI bubmorexa [TOK
s https://m.edsoo.ru/ff0d587a
but6mmoreka [IOK
i. I1
36 CoctaB ocHoBanwii. [ToHsTHE 00 HHIMKATOpPAX https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens. HachleHHbIE 1
37 HeIfaCH eI:)HHHe paCTBO bl MaICHCOBa;I oJIst bubmorexa [IOK
o PacTBOpEL. A https://m.eds00.ru/ff0d5h40
BEIIECTBA B paCTBOPE
[TpakTrueckas padota Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C ONPEACIEHHON bubmorexa [TOK
p . N P p pe https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei pacCTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KiacCUPUKALINS, bubmunoreka LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyyenue u XMMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: cOCTaB, KJIacCU(PpUKAIIHS, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITosnydyeHne U XUMHYECKUE CBOKCTBA Bu6muotexa [JOK
OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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Bbubmunoreka LIOK

45 [Tonyyenne u XMMHUYECKHUE CBOMCTBA KUCIIOT
e https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIOCOObI bubmmoreka [JOK
MOJy4YEeHUS, XUMUUECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 ['enernueckas cBsi3p MEKy KilaccaMmu bu6nuoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O06o001IeHre U cucTeMaTU3alus 3HaHUH
- . https://m.edsoo.ru/00ad9ch2
50 Kontponbnas padota Ne3 o reme "OCHOBHBIE bu6nuoreka [JOK
KJIaCChl HEOPTaHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[lepBbie NONBITKU KJIACCUPUKATUU
51 XUMHUYECKUX A1eMeHTOB. [loHsATHE 0 Tpymmax bubmorexa [JOK
’ Py https://m.edsoo.ru/00ad9ffa
CXOIHBIX 3JIEMEHTOB
Ilepnonnueckuit 3axoH u Ilepuoanueckas
52 cucTeMa XUMMUYecKux anemeHToB 1. U bubmorexa [JOK
T https://m.edsoo.ru/00ada52c
Meunpgeneena
53 [Tepuoapl, TpyNIIbI, TOATPYIIIIBI bubmorexa OK
PHOISL, TPYHIEL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. COCTaB aTOMHBIX sI/IEP. bubmmoreka [JOK
N3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
95 anemeHToB llepuoauyeckoit cucremsr J. U Bubmmorexa [IOK
proa T https://m.edsoo.ru/00adaébc
MenneneeBa
56 XapakTeprucTHKa XUMHYECKOTO 3JIEMEHTA 110 bubmuoreka [JOK
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ero nosioxkenuto B [lepuoguueckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoguueckoro 3akona s

bu6mmoreka [IOK

>7 DaA3BHTITL HayiH H,,HpavKTHKH' A1 https://m.edsoo.ru/00ada96e
MGHI[GJIGGB o y‘-IeHBII/I, mnmegaror u Fpa)K[[aHI/IH
DJIEKTPOOTPULIATETLHOCTh aTOMOB bu6nuoreka [JOK
58
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 Vonnas XMMHYECKas CBA3k https://m.edsoo.ru/00adac34
60 KoBanieHTHAas TTOIApHAST XUMHUYECKAS CBI3b bubmmorexa LOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenoasapHasgd XUMHAYECKas CBA3b bubmmorexa LOK
P https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 Crenems oxucenms https://m.edso0.ru/00adae28
63 OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE DEAKIIUA Bubmiorexa IOK
peartl https://m.edso0.ru/00adb076
64 OKUCINUTENN U BOCCTAHOBUTEIN bubnnorexa [IOK
https://m.edso0.ru/00adb076
65 KonTponpHas padora Ne4 mo teme «CtpoeHue bubmmoreka [JOK
aToMa. XUMHUYECKas CBI3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o01IeHNE U bu6nuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
PesepsuEIil ypokx. O0001IIEHE U
67 CI/ICTIe)MaTI/ISZ.’p 1581 3HaHI/117IIu KontponsHas bubmmorexa LOK
H ’ p https://m.edsoo.ru/00ad9ch?2
pabora 3a Kypc 8 kiacca.
68 PezepBHblit ypok. O6o01IeHNE 1 Bu6muotexa [JOK

cucTeMaTH3allis 3HaHUI

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

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypchbl
[Tepuonuueckuii 3akoH. [lepuonnueckas
1 crucTeMa XMMHU4YecKux anemenToB J1. 1 1 0 0 bubmorexa [JOK
Y https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 0 0 bubmmorexa [JOK
P P https://m.edso0.ru/00adb6b6
TIePUOJIOB
3 Knaccugukanus 1 HOMEHKIATypa 1 0 0 bubmmoreka [IOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buibl XUMUUYECKOW CBS3U U THIIBI bubmuorexa [JOK
4 . 1 0 0
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme
5 «IToBTOpenue u yriay0iaeHrne 3SHaHUI 1 1 0
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay
6 Knaccugukanus XuMHU4ecKuX peakiui mo 1 0 0 bubmmoreka [IOK
pa3TUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbch0
IloHsATHE O CKOPOCTU XUMHUYECKOM pPEaKIUU.
7 [ToHsATHE O TOMOTEHHBIX M I€TEPOreHHBIX 1 0 0 bubmmorexa [TOK
P https://m.edsoo.ru/00adbe9a
peakiusx
[TonsTHE 0 XMMHYECKOM PaBHOBECHH.
8 ®aKTOpBbl, BIUSIOIIAE HA CKOPOCTh 1 0 0 bubmuorexa [JOK

XUMHUYECKOM PCaKku U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUSA

https://m.edsoo.ru/00adc28c
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9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adcade

10 Teopust 21EKTPONIUTUYECKON TUCCOLUALIUN. bubnumoreka [IOK
CunbHbIe U crabble AIEKTPOTUTHI https://m.edso0o.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIui bubmnorexa [IOK

yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KMCIOT U OCHOBAHUU
12 B CBETE IIPEACTABICHUI 00 bubmorexa LOK
pes N https://m.edsoo.ru/00add5d8
BHGKTpOHI/ITH‘-IGCKOI/I Jaucconualnnun
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHHUNA 00 DIIEKTPOIMTHUECKON bubnnorexa LIOK
pea P https://m.edsoo.ru/00add8b2
IHUCCOLIHAINA
14 [Tonsatre o ruapoan3e Coen bubnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK

15 O06001IeHre 1 cucTreMaTnsa 3HAHUN

HHCHHC 1 CHCTEMATHSATIHA SHATHH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. «Pemienue bubmmoreka [JOK

16
AKCIIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KonTtponsHas padora Ne2 o reme

17 «DIEKTPOIUTHYECKAS JUCCOLHALIUS buGnnorexa LIOK

p A I https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»

18 OO01mas XxapakTepuCTHKA raJIOTeHOB. bubanorexa HOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopod. ConsiHasi KUCIIOTa,

19 XUMHUYECKHAE CBOMCTBA, IIOJIVUYECHNE bubmorexa LOK

’ yi ’ https://m.edsoo.ru/00ade104
IIPUMEHEHHE
20 [IpakTuueckas padbora Ne 2 o Teme bubmmoreka [JOK

«[TonyueHne COMAHON KUCIOTHI, U3y4eHUE €€

https://m.edso0.ru/00ade348
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CBOWCTB»

Brrancnenus no YpPaBHCHUAM XUMHYCCKUX

21 €aKIMi, eClIi OJIMH U3 PEarcHTOB JaH B bubmorexa HOK
peai, A P A https://m.edsoo.ru/00ade488
M30BITKE
99 O61as xapakTepucTuka 3jaeMeHToB VIA- bubmmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJIOTpONHBIE MOAU(MPHUKAIIUHN CECPHI.
23 Haxomp €HHe Cephl I/I(beé coe I/IHGII)-II/II\/'I B bubmmorexa [JOK
A P f[ https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKUE CBOMCTBA CEPhI
24 CepoBogopo, ctpoeHne, Gu3ndecKue u bubanorexa HOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcwuapl cepbl. CepHast KHCIIOTa, GU3HIECKUE bubanorexka HOK
Y XMMHYECKHE CBOMCTBA, MPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaKIINH, JICKAIINE B OCHOBE
26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTy4eHHUSI bubmmoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HECHUE https://m.edsoo.ru/00adec8a
OKpY KaroIIel Cpeibl COeTMHEHHUSIMH CEPBI
97 Brruucnenne MaccoBoit 1011 BBIXOJ1a bubmuorexa [JOK
MPOAYKTa pPEaKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuKa 3JeMeHTOB VA-
28 rpyHmsl. A30T, pacIIPOCTPaHEHUE B IIPUPOJIE bubmnorexa [IOK
PYHIIBL. - pactipoctp . PHpOAE, https://m.edsoo.ru/00adeea6
(bH3I/I‘IeCKI/I€ U XUMHUYECCKHUE CBOUCTBA
29 AMMHaK, ero GU3NIECKUe U XUMUYECKUE bubanorexa HOK
CBOMCTBA, OJIy4YECHHE U TPUMEHEHUE https://m.edso00.ru/00adf004
ITpakTuyeckas pabora Ne 3 o Teme
30 «ITomydenne aMmmuaka, H3yuyeHue ero bubmmorexa [JOK
N i > 1Y https://m.edso0.ru/00adf180
CBOWCTB»
31 A3oTHas KucioTa, e€ Gu3ndeckue u bubmmoreka [JOK
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XUMHYECKHE CBOMCTBA

https://m.edso0.ru/00adf306

Hcnonb3oBaHuE HUTPATOB U COJIEH aMMOHUSA
B KaUECTBE MUHEPATHHBIX YIOOPECHUH.

bu6mmoreka [IOK

32
XUMHYECKOE 3arps3HEHHUE OKPYKAIOIIECH https://m.eds00.ru/00adf518
Cpelbl COeTMHEHUSIMU a30Ta
®dochop. Oxcun pochopa (V) u dochopnas
33 KHUCJIOTa, GU3HMYECKUE U XUMHIECCKUE bubmorexa LHOK
L https://m.edso00.ru/00adf68a
CBOHMCTBA, IIOJIYUCHUC
Hcnons3oBanne GpocdaToB B Ka4ecTBE
34 MUHEpaJIbHBIX YI0OpEeHUH. 3arpsi3HeHNIE bubmmorexa [JOK
p N yA00p - arp https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hocdaTamu
VYrnepos, pacnpocTpaHeHUeE B IPUPOJIE, bubmmoreka [IOK
35 .
(bu3MIecKre 1 XUMUYECKHIE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepona, ux pusudeckue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
poOJIEMBI, CBA3aHHBIE C OKCUIIOM YTIIepo/ia https://m.edsoo.ru/00adfebe
(V)
bu6mmoreka [IOK
37 v ¢
FOTBHAT IHEHOTa 1 ee cOH https://m.edso0.ru/00ae006¢
[TpakTuyeckas pabora Ne 4 o Teme
38 "[Tony4eHue yrieKucioro rasa bubmmorexa [JOK
. . ' y https://m.edso0.ru/00ae027e
KauecTBeHHas peakuus Ha KapOOHAT-UOH
39 [TepBoHavabHBIC TOHATHS 00 OPTAaHUYECKUX bubanorexa HOK
BEIIIECTBAX KaK O COEMHEHUSX yriepoaa https://m.edsoo.ru/00ae054e
bu6mmoreka [IOK
40 Kpe i ¥ €ro COeINMHE
PEMHHH H er FHHCHITE https://m.edsoo.ru/00ae080a
41 [IpakTuueckas pabora Ne 5. Pemenue bubmmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 IO TEME

https://m.edso0.ru/00ae0bf2
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«Baxueiinme HeMeTaJUIbI U UX COEIUHEHUS

Kontponbnas padota Ne3 mo teme

bu6mmorexa [IOK

42
«Baxuelinme HeMeTaJUIbI U UX COEIUHEHUS https://m.edsoo.ru/00ae0el18
OO6mr1ast XapakKTepruCTUKA XUMHYECKUX

43 3JIEMEHTOB — METAJIOB. MeTtajuinueckas bubmuorexa [JOK
CBSI3b M METAJUTMYECKAs] KpUCTALTNYECKas https://m.edsoo.ru/00ae103e
pemérka. @u3n4YecKre CBOMCTBA METAIIIIOB
XUMHUYECKHE CBOMCTBA METAILJIIOB.

44 DIEKTPOXUMHUECKUI PSII HAIPSHKEHUI bubnnorexa LIOK

p A p https://m.edsoo.ru/00ael1156
METAJIOB
OOu1re cnocoObl MOTYyYSHHUS METAJLIOB.

45 CrnnaBel. Beruncnenus no ypaBHeHUAM bubmmoreka [IOK
XUMHYECKUX PEAKIUH, €CITU OJUH U3 https://m.edsoo0.ru/00ael1156
pEareHTOB COJEPIKUT MPUMECH

46 ITonsaTHe 0 KOPPO3UU METAIIIOB buGnnorexa LIOK

PP https://m.edsoo0.ru/00ael278
Bbu6nuoreka [JOK

47 €JIOYHBIE METAILIIbI
m https://m.edsoo.ru/00ael4b2

48 Oxcuabl U TUAPOKCUIBI HATPUS U KaJIUs bubnnorexa LIOK

a P a p https://m.edsoo.ru/00ael4b?2
[I{en0uHO3eMENBHBIE METAIIIIBI — KATBLHUA 1 bubmuorexa [JOK

49 .

MarHum https://m.edsoo.ru/00ael15e8

50 Baxueiinne coeqnHeHN KajJblUI buGnnorexa LIOK

A H https://m.edsoo.ru/00ael5e8

51 O00011IeHIE U CUCTEMATU3ALUs 3HAHUN

bu6mmoreka [IOK
52 JKécTKkoCTh BOABI M CIIOCOOBI €8 YCTpaHEHUS
A yerp https://m.edsoo0.ru/00ae1886
53 [TpakTuueckas padora Ne 6 mo Teme bubmmoreka [JOK
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"XKécTkoCcTh BOJBI U METO/BI €€ yCTpaHEHU"

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

bu6mmorexa [IOK
54 Auro i
NI https://m.edso0.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHIA U bubnunoreka [IOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso
https://m.edsoo.ru/00ae1d86
57 Oxcupl, THIPOKCUIBI 1 conn kene3a (1) n bubmuorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U cUCTEMaTU3aINs 3HAHUI
[TpakTuyeckas pabora Ne 7. Pemenue
59 AKCIICPUMEHTAIIBHBIX 3a]1a4 I10 TEME bubmorexa HOK
P . A https://m.edsoo.ru/00ae3de8
«Baxuelnme MeTaIbl U UX COCANHCHUA»
BbruncieHus mo ypaBHEHUSAM XUMHYECKUAX
CaKIUi, €CITU OJTMH M3 PEarcHTOB JIaH B
60 EsGHTKe WJIU COJIC )KI/ITI:'[ HMECH bubmorexa LHOK
Aep . p ' https://m.edso00.ru/00ae1750
Brruncienus MmaccoBou J0JI1 BbIXOda
MIPOJYKTa PeaKiuu
61 O0001IeHrEe U cUCTEMaTU3aINs 3HAHUI
62 KonrtponsHas padora Ne4 o reme
«BaxxHeinme MeTaJlibl M UX COCAUHEHUS»
63 BemecTsa u maTepuansl B TOBCEIHEBHOM bubanorexa HOK
JKU3HU YellOBEKa https://m.edso0.ru/00ae3f50
64 XHWMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH bubmmoreka [JOK
Cpenbl https://m.eds00.ru/00ae4270
65 Ponb xumMuM B perieHnH SKOJIOIHUECKUX bubmmoreka [IOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHeIitl ypok. O600ICHHE U bubmmoreka [JOK
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cucreMmarusanus 3HaHui. KoHTpoabHas
pabora 3a Kypc 9 knacca.

https://m.edso0.ru/00ae0d0a

67 PezepBHblit ypok. O0o011eHne 1 1 bubnumoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHMe 1 1 bubmmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edso0.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumusi: 8-i kiacc: 6a30BbIl yPOBEHB: YUECOHUK; S-¢ U3aHue, nepepaboTaHHoE,
8 kmacc/ IN'abpuensa O.C., Octpoymon U.I'., CnaakoB C.A. AKIITMOHEpHOE
obmectBo «M3natenpcTBo «IIpocBemenner»

» Xumust: 9-if kimacc: 6a30BbIl yPOBEHb: YUICOHUK; 5-€ U3AaHue, mepepaboTanHoE,
9 xnacc/ I'abpuensa O.C., OctpoymoB N.I'., CnaakoB C.A. AKiinoHepHOE

obmectBo «M3naTenscTBO «IIpocBeriennes

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
Y4ebHO-MeTOANYECKII KOMIUIEKT TT0 XUMUHU TSt 8,9 kiaccoB (0a30BbIi
YPOBEHB):

-YueOHuk

-PaGouas TeTpanp

-Terpaap nist 1a00PaTOPHBIX OMBITOB U MPAKTUYECKUX padOT
-COOpHUK 337a4 1 yIpaKHEHUI

-IIpoBepouHbIE U KOHTPOIbHBIE PAOOTHI

-Ypoku xumuu B 8 kiacce. Metonuueckoe nocooue

-MeToanueckoe mocodue ( Ha caite)



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka [JOK

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

OI'BHY «MHCcTUTYT cTpaTeruu pa3BUTHS 00pa30BaHUD)
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