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COIEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

IIpenmer xumun. Ponb XMMuUM B J)KU3HU 4enoBeKa. XUMUs B CUCTEME HayK. Tena u BenjectBa. PU3nYeCcKue CBOMCTBA
BEIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHaTHEe 0 MeTo/ax mo3HaHusi B XumMuu. Yucteie BemecTBa U cmecu. CrocoOsl
paszeneHus: cMecei.

ATOMBI U MOJICKYJIbl. XUMUYECKHE dJIeMEHThl. CUMBOJIBI XMMHUYECKUX 3JEMEHTOB. [IpocThie U CIOXKHBIC BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YYEHHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XMMHYECKMX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIECTB.
OtHocutenbHass aromMHass Macca. OTHOCHUTENbHas MOJEKyJsgpHas Macca. MaccoBasi J0Jii XMMHYECKOrO 3JIEMEHTa B
COEJIMHEHHUHU.

KomnuectBo BemiectBa. Moisb. MoisipHas Macca. B3auMOCBSA3b KOJIMYECTBA, MAcChl M 4YHUCJIAa CTPYKTYPHBIX E€IUHUIL
BeniecTBa. Pacu€rel mo popmyliaMm XUMHUYECKUX COCTMHEHU.

@u3nuecKkue U XMMHUYECKHE SIBICHUA. XMUMHUYECKas peakuus M €€ MpHU3HAKU. 3aKOH COXPAaHEHHsS MAacChl BEILECTB.
Xumunueckue ypaBHeHus. Kitaccudukanys XMuMUYeCKUX peakiuil (COeIuHEHUs, Pa3I0KeHUs, 3aMEIIeHHs], OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYI0M, MpaBuiIaMu pabOThl B J1Ja00OpaTopuu M MpuéMamMu oOpalieHus: ¢ J1adopaTOpHBIM
o0opy/I0BaHMEM, H3YyYCHHE W OINHUCAaHUE (PU3MUECKUX CBOWCTB OOpa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOICHUE
¢usznueckux (IIaBIEHUE BOCKA, TASHUE JIb/Ia, PACTUPAHUE caxapa B CTYIIKE, KUIEHUE U KOHACHCAIIMS BOJbI) U XUMUYECKUX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHOMN MPOBOJOKH, B3aUMOJICHCTBUE Mejla ¢ KUCIIOTOM) SIBJICHUM, HAOII0ICHHUE U OTTMCAHKUE
MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakinii (pa3ioKeHue caxapa, B3aUMOJCHCTBHUE CEPHON KUCIOTHI C XJIOPUAOM Oapws,
paznoxenue ruapokcuaa meau (ll) mpum HarpeBanuu, B3aumoneiicTBue xene3a ¢ pactBopoMm coiu menu (ll), uzyuenue
CIIOCOOOB pa3feNieHusl CMECed: C TOMOIIBI0 MarHuTa, (GUIbTpOBaHHWE, BBIMAPUBAHUE, AUCTHILIAIUSA, XpomaTtorpadus,



MPOBEJICHUE OYMCTKU TMOBAPEHHOM COJM, HAOJIOJIEHUE W OMHMCAHHE PEe3YJIbTATOB MPOBEACHUS OIbITA, WIIOCTPUPYIOLIETO
3aKOH COXPaHEHHUS MACChl, CO3JaHUE MOJIENIE MOJIEKY (IIapOCTEPKHEBBIX).

BaxxHelilme npeacTaBuTe/id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech raso. CoctaB Bo3myxa. Kuciopox — 3jieMEHT M MpocToe BemecTBO. HaxoxaeHue kuciopona B
npupoae, ¢u3MUecKHe M XUMHYecKHe cBoiicTBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenue kucimopoga. CrocoObl
MOJIYYeHHsI KHCIIOpOJa B JabOpaTOpuu U NpOMBIILIEHHOCTH. KpyroBopoT kucinopona B npupoge. O30H — ajuioTporHas
Moau(UKaLKs KUCIOPOa.

TemoBoit 3p(dEKT XUMUYECKOM pEeaKIUHU, TEPMOXUMHUYECKUE YypaBHEHHUS, JK30- M JHJAOTCPMHUUECKUE PEaKIIUH.
TonnuBo: yroyib U MeTaH. 3arpsisHeHUE BO3AyXa, yCUJICHUE NapHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bonopon — anemeHT u npoctoe BeuecTtBo. HaxoxaeHue Bojopoaa B npupoze, PU3NYecKue U XUMUYECKHUe CBOMCTBA,
npUMeHeHHe, crocoObl mosryueHus. Kuciaorer u comnm.

MonsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoWcTBa BOJbl. Boma kak pactBoputenb. PacTBophl. HachlllleHHbIE UM HEHACHIIICHHBIE PACTBOPBI.
PactBopumocTh BemecTB B Bojae. MaccoBasi A0Ji BElleCTBa B pacTBOpe. XUMHUUYECKUe cBOMCTBAa BoAbl. OcHOBaHUs. Poiib
PacTBOPOB B MPUPOJE U B KU3HM 4esioBeka. KpyroBopot Boibl B pupoe. 3arpsi3HeHUE TPUPOIHbIX BoA. OXpaHa U OUHCTKA
IPUPOIHBIX BO/I.

Knaccuduxanus neopranmdyeckux coenumHenuil. Oxcunbl. Kiaccudukaius oKCHAOB: cosieoOpa3yromire (OCHOBHBIE,
KHUCTIOTHBIE, aM(pOTepHBIE) U HecosneoOpazyrome. HomeHnknatypa okcuaoB. @u3ndeckue U XUMUYECKHUE CBOWCTBA OKCHUIOB.
[Tomyuenue OKCHIOB.

OcHoBanms. Knaccudukamumss ocHoBaHWM: MIENOYM W HEPACTBOPUMBIC OCHOBaHUA. HomeHKiaTypa OCHOBaHUHU.
du3nyecKue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lomyyeHne ocHOBaHM.

Kucnotsl. Knaccuduxamus xucnor. Homenknarypa kucior. dusmdeckue W XUMUYECKHE CBOMCTBAa KHCIOT. Psin
aktuBHOocTH MeTasuioB H. H. bekerona. [lonydyenne kucmuor.

Conu. Homenkiarypa coneil. @uznueckue u xumuueckue ceorctna coiieid. [lomydenue coneil.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COEUHECHUM.

Xumuueckuit IKCnepumenm:



KaueCTBEHHOE ONPEJIECICHUE COJIEepKaHUs KUCIOpOJa B BO3/AyXe, MOJIy4YeHUE, COOMpaHnue, pacliO3HaBaHUE U U3yUYECHHE
CBOMCTB KHCIIOpOJia, HAOMIOICHUE B3aUMOJECHUCTBUS BEIIECTB C KUCJIOPOJAOM M YCJIOBHUSI BOSHUKHOBEHHUS M MPEKpaIICHUS
ropenus (Moxapa), 03HaKOMJIEHUE ¢ 00pa3liaMi OKCUJIOB M OMIMCAHWE UX CBOMCTB, MOJIyYeHUE, COOMpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB BOJOpojAa (rOpeHue), B3auMojeicTBue Boaopoja ¢ okcuaoM Meau (1) (Bo3MOKHO HCHONb30BaHUE
BUJICOMATEPUATIOB), HaOJIOJICHHE OOpa3IlOB BEIIECTB KOJIUYECTBOM | MOJb, UCCIEIOBAaHHE OCOOCHHOCTEH pacTBOPEHUS
BELIECTB C PA3JIIMYHOM PACTBOPUMOCTHIO, IPUTOTOBIIEHUE PACTBOPOB C OMNPEACIEHHOM MAaCCOBOM JIOJIEM PAaCTBOPEHHOTO
BEI[ECTBa, B3aMMOJIEHCTBUE BOJIBI C MeTaylaMU (HaTpUeM M KalibliieM) (BO3MOKHO HCIIOJB30BaHUE BHUIECOMATEPHUAIIOB),
UCCJIeIOBaHNE 00pa3Il0B HEOPTAaHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOJIOJEHNE U3MEHECHHS OKPAaCKH MHANKATOPOB B
pacTBOpax KHUCJIOT W Iesiodel, udydeHue B3aumojaeictBus okcuaa menu (1) ¢ pacTBopoM cepHO#l KUCIOTHI, KUCIOT C
MeTaJulaMH, peakluil HeUTpaliu3aluu, MOJyYeHUE HEePaACTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJHOTO METaljia APYTUM U3
pacTBopa CoJIM, pelieHrne SKCIIEPUMEHTANIbHBIX 33J1a4 10 TeMe «BakHeuIre Kiacchl HEOPraHUUEeCKUX COCTMHEHUN.

Iepnoanuecknii 3axkoH u Ilepmoamueckas cucrema xumu4yeckux 3djiemeHToB JI. . MenneaeeBa. Ctpoenue
aToMoB. XMMHUYeCKas CBsA3b. OKUCIUTENTbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN

[lepBbie MOMBITKH KIACCU(pUKAIIMU XUMUYECKUX 3JIeMEeHTOB. [IoHATHE O rpynmax CXOAHBIX AJIEMEHTOB (ILEJIOYHbIE U
IeJIOYHO3EMEINIbHBIE METaJUIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble O00pa3yloT aM(OTEepHBIE OKCHUABI H
TUAPOKCHUBIL.

ITepuonnueckuit 3akoH. [lepronnueckas cucrema xumudeckux aneMeHToB J[. M. MenneneeBa. Koporkonepuoanas u
mmuHHOTIeproiHas GopMmbl [lepuoaudeckoit cucteMbl xumuueckux anemeHToB J[. 1. MenneneeBa. Ilepuoasl u TpymiibL.
@u3HUECKU CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOa U TPYIIIbI JIEMEHTA.

Ctpoenne aromoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. Dnektponbl. CTpoeHUE 3IEKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX
20 xumunueckux 3neMeHToB llepuoguueckoii cucremsl [. 1. MenzaeneeBa. XapakrepucTuka XUMUYECKOTO 3JIEMEHTA IO €ro
nonoxeHuro B llepuoanueckon cucreme /[. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajuyca aTOMOB XUMUYECKHX 3JIEMEHTOB, METANIMYECKUX U HEMETAJUIMYECKUX CBOMCTB
10 TPyNIlaM U NePHOJIaM.

3nauenue Ilepuogmyeckoro 3akoHa u Ilepronuueckoil CUCTEMbl XMMHUYECKUX AJIEMEHTOB MJi PAa3BUTHSI HAyKH U
npaktuku. [{. 1. MenaeneeB — yu€HbIN U TPAXKIAHUH.



Xumudeckast cBs3b. KoBasieHTHast (MOJSIpHAsT M HEMOJISIPHAs)) CBSI3b.  JJIEKTPOOTPUIIATEIHLHOCTh XUMHUYECKUX
aneMeHTOB. MloHHas CBA3b.

Crenenbp okucneHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHbIE peakuuu. [Iponecchl OKUCIEHHS W BOCCTAaHOBIICHUS.
OKucnuTenn U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

n3yueHue oOpasIloB BEIIECTB METAUIOB U HEMETAJJIOB, B3aUMOJICUCTBUE TUIPOKCUJIA IIMHKA C pACTBOPAMU KUCIOT U
miesioued, MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX peEakiuil (ropeHwue,
peaKIuu pa3aoKeHUs, COSTUHEHNS ).

Meosicnpeomemmnuie ceasu

Peanuzamus MeXnpeaMETHBIX CBSI3€H MPU U3YYEHUU XMMHUHU B § KIJIACCE OCYILIECTBISIETCA 4Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBCHHO--HAYYHBIX TOHSATUM, TaK W TIOHATUMA, SBISIIONIMXCS CHUCTEMHBIMH JJIS OTJ/ACJIBHBIX TPEIMETOB
€CTECTBEHHO--HAY4YHOT' 0 LIUKJIA.

OO61ue ecTecTBEHHO--HAyUHbIE MOHATHS: Hay4YHBIN (hakT, TUMOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3, KiacCu(puKarus,
NEPUOJUYHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOICIIMPOBAHIE, U3MEPEHHE, MO/JIENb, SIBICHHUE.

@usnka: MaTepusi, aTroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHWJA, HW30TONbI, PAaJHUOAKTUBHOCTH, MOJIEKYJa,
AIEKTPUUECKUI 3apsiji, BEIIECTBO, TEJO, 00BbEM, arperaTHoe COCTOSTHUE BEIIeCTBa, ras3, (PU3WYecKue BETUYHHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITAHETHI, 3BE3/bI, COMHIE.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, rumapochepa, MUHEpanbl, TOPHbIE MOPOJIBI, TMOJE3HBIE HCKOMAeMble, TOIUIMBO, BOJHBIC
pECYpCHI.

9 KIIACC

BemecTBo 1 XMMUYECKasl peaKU s

[lepuoanueckuii 3akoH. Ilepuoamueckass cuctema xumuyeckux sieMeHToB [[. M. MenpneneeBa. CTpoeHue aToMOB.
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB XMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KM, KAJIBLIH U UX COCTUHEHUIN
B COOTBETCTBUHU C MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoi cucteMe U CTPOCHUEM X ATOMOB.



CrpoeHue BeniecTsa: BUAbI XUMUYECKON CBA3U. THIIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTD CBOMCTB BELIECTBA OT
THIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKOH CBSA3H.

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHMYECKUMX BEIIECTB. XHWMHYECKHE CBOMCTBA BEILECTB, OTHOCSALIUXCS K
Pa3JINYHBIM KJIacCaM HEOPraHMYECKUX COCAUHEHNN, TEHETUYECKAs CBSI3b HEOPTaHUYECKHUX BEILIECTB.

Knaccudukanus XuMUYECKUX peakUui MO Pa3lIMYHbIM NpHU3HAKaM (110 YUCIY M COCTaBy Y4YacTBYIOLIMX B peakUuu
BEIIECTB, MO TEIJIOBOMY 3(P(eKTy, M0 M3MEHEHUIO CTENEHEH OKUCIEHHS XUMHUYECKHUX 3JIEMEHTOB, IO OOpaTUMOCTH, MO
YUYaCTHIO KaTanu3aTopa). JK30- U SHJOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUUYECKHE YPaBHEHUS.

[lonsitTue o ckopoctu xumuyeckoil peakiuu. IloHarue 00 0OpaTUMBIX W HEOOPATUMBIX XUMHUYECKUX PEAKIHIX.
IloHsiTHE O TOMOTEHHBIX U reTepOreHHbIX peakuusax. [lonarue o karanuze. [loHaTne 0 XuMu4eckoM paBHOBecHH. DaKTOPHI,
BJIUSIOIIME HA CKOPOCTh XMMUYECKON PEAKLIUU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, DJIEKTPOHHBIA OallaHC OKHUCIMTEIbHO-BOCCTAHOBUTEIILHON pEaKIINu.
CocraBieHue ypaBHEHUN OKUCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKIIUI C UCIIOJIb30BAHMEM METO/Ia AIEKTPOHHOTO OalaHca.

Teopust 3NEKTPOJIUTHYECKON JOUCCOLUMALMHU. OJIEKTPOJIUTBI W HEDJIEKTPOJIuThl. KaTuoHbl, aHMOHBL. MexaHu3m
JAUCCOLMAIIMM BEIIECTB C pPA3IMYHBIMU BUAAMM XuUMU4eckoi cBsizu. CteneHp aucconanuu. CunbHble U ciaOble
JIIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. YciOBUS NPOTEKaHUS peakluii HOHHOTO OOMEHa, IOJHBIE U COKpall€HHbIE HOHHBIE
ypaBHeHus peakuuil. CBOWCTBa KUCIIOT, OCHOBaHUI U coJIel B CBETE MPENCTABICHUM 00 3JIEKTPOIUTUUECKON AUCCOLUAIINH.
KauecTBeHHbIe peakiiun Ha HOHBI. [IOHSITHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMHU KPUCTAINIMYECKUX PEIIETOK HEOPTaHUYECKUX BEILIECTB — METAJUIOB U HEMETAJLIOB (rpadura
M ajlMasa), CJIOXHBIX BEIIECTB (XJIOpHUIa HATpUsA), HMCCIECIOBAHUE 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOM pEakuuH OT
BO3CHCTBUS PAa3NUYHBIX (AKTOPOB, HCCIEIOBAHHE 3JIEKTPOINPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOILECCAa IUCCOLMALUU
KHCJIOT, IIeJI0Ye M cojedl (BO3MOYKHO MCIOJIb30BAHHE BHJIEO MATEPUAJIOB), IPOBEIEHUE OIBITOB, WJUIFOCTPUPYIOLIUX
NpU3HAKU NPOTEKAaHUS peakiuil MoHHOro oOMeHa (0Opa3oBaHME OcCaliKa, BBIACIEHUE Ta3a, 00pa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLUUN (FTOpPEHNE, PEAKIMH PA3JIOKEHUSA, COSAUHEHUS),



pacro3HaBaHWE HEOPTAaHWYECKUX BEIIECTB C MOMOIILI0 KaUYECTBEHHBIX PEAKIM HAa HOHBI, PEIICHUE 3KCIEPHUMEHTAIBHBIX
3aad.

HemeTtanjibl 4 MX coeTMHEHUSA

OOmast xapakTepucTUKa ranoreHoB. OcoOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHBIE cTereHu okucieHus. CTpoeHue u
¢u3HUecKre CBOWCTBA IMPOCTHIX BEIIECTB — TraJOr¢HOB. XHMMHYECKHE CBOWCTBA Ha MpHUMEpPE XJopa (B3aUMOJCHUCTBHE C
MeTaJlJIaMH, HeMeTaulaMH, Inejodamu). XiopoBogopon. ComnsHas KHCIOTa, XUMHYECKHE CBOWCTBA, IMOJIyYCHHE,
npuMeHeHue. JleficTBue XJiopa W XJIOPOBOJIOPOJA Ha OpPraHHM3M YeloBeKa. BakHEWIIHWe XJIOpPHIBI M MX HAXOXKICHUEC B
IpHUpO/IC.

Oo6mrast xapaktepuctuka 3meMeHToB VIA-Tpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTENIEHN OKHCIICHUS.
CrtpoeHre u (hU3UYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPhl. AJLIOTPOIHBIC MOAU(PUKAIIUN KHUCIOPOaa H
cepbl. XMUMHUYECKHE CBOMCTBa cepbl. CepoBOJOPOJI, CTPOCHHE, (PU3NYSCKHE M XUMHYCCKHE CBOMCTBA. OKCHJBI Cephbl Kak
NPEJICTABUTEIN KUCIOTHBIX OKCHaOB. CepHas KHCIO0Ta, (GU3HUYECKHE U XUMUYCCKHE CBOMCTBA (0OIIME KaK MPEACTaBUTEIIS
KJIacca KUCIOT U crenuduueckne). XUMHIECKHe PEakIiy, JeKalliue B OCHOBE MPOMBIIINIEHHOTO CITOCO0a MOTyYeHHS CEPHOM
kucnothel. [Ipumenenne cepHoil kucnoTel. Cold CepHON KHUCIOTHI, Ka4eCTBEHHAsl peakius Ha cyiabdar-uoH. HaxoxaeHue
cepbl U e€ COeAUHEHUN B MpUpOJie. XMMUYECKOE 3arpsi3HEHUE OKPYXKAIoIIed Cpelbl COCIMHEHUSAMH cepbl (KUCIOTHBIE
TIOK/TH, 3arpsiI3HEHKE BO3/IyXa U BOAOEMOB), CITIOCOOBI €0 MPeOTBPAIIECHUS.

O6mas xapakTepucThka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTENEHH OKHUCIICHHUS.
A30T, pacnpocTpaHeHue B Npupoje, pu3nueckrue U XuMuueckue cBoiictBa. KpyroBopor azora B mpupojge. AMMHAK, €ro
dusznueckre U XMMUYECKHUE CBOMCTBA, MOdyYeHne U npuMenenne. Conu aMMOHUS, UX GU3NUECKHE U XMMHYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakids Ha MOHBI aMMOHHUSA. A30THas KHUCJIOTa, €€ MoydeHHe, GU3MUeCKre U XUMHUYECKHE
CBOICTBa (00IIME KaK MPEACTAaBUTENs Kiacca KUCIOT u crenuduueckne). Mcnonp3oBaHne HUTPATOB M COJIEH aMMOHHS B
KaueCcTBE MUHEPAIBbHBIX YAOOpeHHil. XUMHUYECKOe 3arpsi3HEHHUE OKPYXKAIOMIEH Cpelbl COCTUHEHUSIMHU a30Ta (KUCIOTHBIC
JIOKIM, 3arps3HEHUE BO3/AyXa, MOYBBI U BOMOEMOB). Docdop, amnorpomHsie Moaudukanuu dochopa, (GU3NUIECKUE H
xumudeckue cBorctBa. Oxcup docdopa (V) u dochopras kucinora, Gu3NUeCKrue U XUMHYECKHE CBONCTBA, MOTy4YCHUE.
Hcnonp3oBanue ¢hochaToB B KaueCTBE MUHEPATHHBIX yI0OPECHHUIA.



O6mias xapaktepuctrka 3memMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIE CTETICHU OKHUCIICHMUS.
VYrnepon, annoTponHble MOAU(UKALUMU, PACIIPOCTpaHEHUE B NpHUpoAe, (PU3UUECKUE U XUMHYECKHE CBOMCTBA. AncopOuus.
Kpyrosopor yraepoga B mpupoge. Okcuabl yrieponaa, Ux (U3MUECKHME M XUMUYECKHE CBOWCTBA, JNEHCTBUE HA YKUBBIC
OpraHu3Mbl, MOJYYeHHE W MNPUMEHEHHE. DKOJOTMYecKHe NpoOsieMbl, CBsi3aHHble C¢ okcuaom yriaepoaa (1V), rumotesa
rJI00aJIBHOTO TOTEIUICHUsI KJIMMaTta, NapHUKOBBIM 3(@ekT. YronbHas KUCIOTAa U €€ COJU, UX (PU3NYECKHEe U XUMHYECKHE
CBOIICTBa, MoJlyueHHe U npuMmeHeHue. KauecTBeHHas peakius Ha KapOoHaT-HMOHBI. Mcrmosib3oBaHHE KapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTH U CEJIBCKOM XO3sIICTBE.

[lepBoHauanbHble NOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAUHEHUSX yriepojaa (MeTaH, 3TaH, JITHJIEH,
aleTHICH, 3TaHOJ, TJUIEPHUH, YKCYCHas KucioTta). [IpupoaHbie HCTOUYHUKH YTI€BOIOPOI0B (yroJib, MPUPOIHBIN ra3, HePTh),
OPOAYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHSATHE 0 OMOJOTMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBojax — U UX POJU B KM3HM yesoBeka. MarepuanbHOE €IMHCTBO OPraHUYECKHUX U HEOPTraHUYECKUX
COE€IMHEHUMH.

Kpemnuii, ero ¢usnueckne U XMMHYECKHE CBOWCTBA, MOJIyueHHE W NpuMeHeHue. CoelMHEeHUs KPEMHHUS B NPHUPOJIE.
O6mue npencraBieHusi 06 oxcuzae kpemuusi (IV) um kpemuueBoil kuciore. CHIMKAThl, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BakHelue cTpouTenbHble MaTepHalbl: KEpaMHuKa, CTEKIJIO, IeMEHT, 0eToH, xkeye300eToH. [Ipobiemsl
0€30MacHOro UCIOJIb30BaHUS CTPOUTEILHBIX MATEPUAIOB B TTOBCEIHEBHOM KU3HH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE 00pa3I0B HEOPraHUYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI, POBEIEHNE KAUYE€CTBEHHBIX PEaKlMid Ha
XJIOPUI-MOHBI W HAOJIOICHHE TMPU3HAKOB MX MPOTEKAHHs, OMBITHI, OTpaxaroniue (U3NYecKHe U XUMUYECKHE CBONCTBA
TaJIOT€HOB M WX COCJAMHEHHH (BO3MOYKHO HCIIOJIb30BaHHWE BUJEOMATEPHAIIOB), O3HAKOMJICHHE C 0OpaslamMu XJIOPHIOB
(rajoreHuI0B), O3HAKOMJICHHE C 0Opas3lamMu cepbl U €€ COCIUHEHUSMH (BO3MOXXHO HCIIOJIb30BAaHUE BUICOMATEPHATIOB),
HabJI0IeHNe Tpolecca O0yIIMBaHUS caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTHI, U3yYEeHHE XUMUYE CKUX
CBOMCTB pa30aBIIEHHON CEPHOU KHUCIIOTHI, MPOBEACHNE KAaUeCTBEHHON PEaKIuu Ha Cylb()aT-uoH U HaOIIOJCHUE MMPU3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MUYECKUMHU CBOMCTBaMHM a3oTa, (pochopa M MX cOoeqUHEHHH (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMAaTEpUajIoB), o0pa3aMu a30THBIX U (HOCHOpPHBIX YIOOPEHUH, MOTyYeHHE, COOMpaHue, paclio3HABAaHUE U H3y4YCHHE
CBOWMCTB aMMHaKa, MPOBEJACHHE KA4YEeCTBEHHBIX pEakiuil Ha HMOH aMMOHHUSA U (ochaT-HOH M HU3YyYEHHE MPHU3HAKOB HX



MPOTEKAHUs, B3aUMOJECHCTBUE KOHUEHTPUPOBAHHOM Aa30THOW KHCIOTBI C MEAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUATIOB), H3YUYCHHE MOJICNIeH KPUCTAUIMUECKUX PEImIETOK anmasa, rpadura, QyiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOWCTBOM NIPOTHMBOrasza, MOJIyYCHUE,
coOupaHue, paclo3HaBaHUE U WM3YyUYECHHE CBOMCTB YIJEKUCIIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiMi Ha KapOoHAT U
CUJIMKAT-UOHbl U M3YYECHHUE MPU3HAKOB HX MPOTEKAHUSA, O3HAKOMJICHHE C MNPOJYKIMEH CUIMKATHOW MPOMBIILICHHOCTH,
pELIeHUE IKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHelme HeMeTabl ¥ UX COSUHEHUSD.

MeTta/ulibl M UX COCAMHEHUS

OO6m1as xapakTepruCTUKa XUMUYECKUX 2JIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX TOJI0KeHUs B [leproauueckoil cucteme
xumuueckux snemMeHToB . WM. MengeneeBa u crpoeHus aromoB. CTpoeHHE MeTauioB. MeTaminyeckas CBsI3b WU
METAJUINYECKAs] KPUCTAUIMYECKAsT PEIIETKA. DICKTPOXUMHUYECKUIN PSAJl HANPSKEHUN MeTaIoB. OU3NUECKUE U XUMUUYECKUE
cBoicTBa MeTauioB. OOmue crnocoObl MoydyeHus: MeTauioB. [IoHITHE 0 KOPPO3UKM METAIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI
uX oT Koppo3uu. CruiaBsl (CTallb, YyTYH, JTIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIINICHHOCTH.

[[lenounbie MeTtauibl: moJI0)keHUE B [leproanueckon cucteMe xumuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaxXxoXJeHue B mpupoje. dusnueckrue U XMMHUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCuasl U
TUJIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1eI0UHbIX METAVIOB M UX COSJIMHEHUH.

[Iles10uHO3EMENIbHBIE METAUIBI MAaTHUM U KAJIBIIUI: TIOJI0KeHUE B [lepuoguyeckoii cucteMe XuMHUUECKUX 3JIEMEHTOB [].
N. MenaeneeBa, CTpOCHHE UX aTOMOB, HaxokAeHUE B npupoje. dusznueckre 1 XUMUYECKUE CBOMCTBA MArHUSI U KaJIbITHSI.
Baxxneiimue coequHeHns Kanblius (OKCUI, THIPOKCU, COH). JKECTKOCTH BOJBI M CITIOCOOBI €€ yCTpaHCHUS.

AnoMuUHMI: moJiokeHue B Ilepuoauueckoit cucteMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpoeHHE aToOMa,
HaxOXJICHHE B Npupojae. Ou3nuecKkue U XMMUYECKHE CBOMCTBA aTlOMHHUSA. AMGOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
AJFOMUHUSL.

Keneszo: monoxenne B llepuonmueckont cucreme xumudeckux snemeHtoB JI. M. MenneneeBa, cTpoeHHe aroma,
HaXxO0XJeHHE B Mpupojie. PU3nyeckue U XUMMUUYECKHe CBOMCTBA Kefe3a. OKCuIbl, THIApoKCUAbl U conu xene3a (l1) u xenesa
(1), mx cocraB, CBOWCTBa U TIOJTyUYCHHE.

Xumuueckuit IKCnepumenm:



03HAKOMJICHHE C 00pa3llaMu METAVIOB U CILJIABOB, UX (PU3MYECKUMH CBOMCTBAMH, MU3yYCHHUE PE3YJIHTATOB KOPPO3UU
METAJIJIOB (BO3MOXHO HCIIOJIb30BAaHHWE BHUJICOMATEPHANIOB), OCOOEHHOCTEW B3aMMOJEHUCTBHS OKCHJA KaJdblUsl U HATPHUS C
BOJI0M (BO3MOXKHO MCMOJB30BaHUE BUJIEOMATEPUATIOB), UCCIEIOBAHNE CBOMCTB KECTKOM BOJIBI, IIpOliecca TOPEHUS JKele3a B
KHCJIOpOo/ie (BO3MOXKHO MCIIOJIb30BAaHUE BHUIACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIMid Ha HOHBI:
MarHusi, Kajbllds, aJlioMuHMs, IuHKa, xene3za () m xeneza (l11), menu (Il), HaGmrogenue M omnMcaHue MPOIECCOB
OKpaIlllMBaHUs MJIAMEHU MOHAMU HATPHS, Kajdus U Kbl (BO3MOKHO HCIIOJIB30BaHUE BUIEOMATEPUATIOB), UCCIEOBAHNE
aM(OTEepHBIX CBOMCTB THAPOKCHAA ATIOMHHHUS U THAPOKCHJA ITMHKA, DPEIICHHE HKCIEPUMEHTAIBHBIX 3a7ad IO TeMe
«BaxxHelIIne METaIJIbl U UX COCUHEHUS.

XUMHS U OKpPY:Ka0LIas cpeaa

BemectBa m Martepuanbl B MOBCEJHEBHOW >KM3HM 4EJIOBEKA. be30macHOe MCIOJIb30BAHUE BEIIECTB M XMUMHUUYECKUX
peakiuii B ObITy. [lepBas moMoIb MpU XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHHUE OKPYXKAIOIIeH cpenbl (MpeneiibHasi AOMycTUMas KOHIIGHTpalus BeriecTs, nainee — [1JIK).
Ponb xumMuu B penieHun 3K0JIOrMYeCKUX MpooIIeM.

Xumuueckuit IKCcnepumenm:

U3y4eHHe 00pa3IoB MaTEpUaoOB (CTEKIIO, CIIaBbl METAJIJIOB, MOJIMMEPHBIE MATEPHAIIBI).

Mescnpeomemmnuwie ceaszu

Peanuzanusa MeXnpeIMETHBIX CBS3€U MPU U3YYEHHHU XUMHUH B 9 Kilacce OCYIIECTBISETCS 4YEpe3 HUCIOJIb30BaHUE KAK
OOlIMX €CTeCTBEHHO-HAYYHBIX TOHATUNA, TaK W TOHSATUH, SBISIONIUXCS CHUCTEMHBIMH Il OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIM (haKT, THIOTE3a, 3aKOH, TEOPHs, aHAIU3, CUHTE3, KiIacCUu(pUKalus,
MEPUOUIHOCTh, HAONIOACHUE, JKCIEPUMEHT, MOJIETUPOBAHUE, W3MEPEHHE, MOJENb, SBICHHUE, MAPHUKOBBIA 3(P(eEKT,
TE€XHOJIOT S, MaT€pUAJIbI.

®usnka: maTepusi, aToM, D3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIWJA, HW30TOMNbI, PaJUOAKTUBHOCTb, MOJIEKYJa,
ANEKTPUUECKHUI 3apsii, TPOBOAHUKHU, TOTYIPOBOTHUKHU, AUIIEKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIIMYECKAsT PENIETKA, CIUIABbI, (PHU3NYECKHEe BEIMUNHBI, €1 HUIIbI
MU3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.



buonorusi:  ¢gorocuHTe3, aApIxaHme, Owocdepa, OSKocHCTEMa, MHUHEPAIbHBIE yIOOPEHUS, MHUKPOIJIECMEHTHI,
MaKpORJICMEHTHI, TUTATEIILHBIE BEIIECTRA.
I'eorpadus: atmocdepa, rumpocdepa, MUHEpadbl, TOPHbIC IMOPOJbI, MOJIE3HBIE HMCKOMAEMblE, TOIUIMBO, BOJHbBIC

PECYpCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHN HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3YyIbTAaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMsI JTIOCTUTAIOTCS B XOJ€ OOyYEHHS
XUMUU B €IWHCTBE Yy4eOHOW M BOCHUTATEIBLHOW JESITEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCHUHUCKUMU
COITMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU, MPUHITHIMU B OOIIECTBE MPaBUJIAMU U HOPMaMHU MOBEJICHUS
U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHU S, CAMOPA3BUTHSI M COLIMAIM3ALIUUA O0yJarOITUXCS.

JIn4HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJICTBOBATHCSA CHUCTEMOW TO3UTHUBHBIX
LEHHOCTHBIX OPUEHTAIIMI U PACIIUPEHUE OMBITA JCIATEILHOCTA HA €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY M HAyYHOMY HACJICIUIO, TTOHUMAHHS
3HAYCHHUS XUMHYECKOW HAyKW B JKM3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMaruei o
NEPEIOBbIX JOCTUKEHUSAX U OTKPBITHSIX MUPOBOM M OTEUECTBEHHOW XMMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLUMAJIBHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX OTHOLIEHHWHW B KOJIJIEKTHBE, KOMMYHUKATUBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, Yy4eOHO-UCCIEI0BATEIbCKON, TBOPUYECKOW M APYTHX BHJAX IESATEIHHOCTH,
TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOM JACSATEIBHOCTH MPH BHITIOJHEHUN YUEOHBIX, TO3HABATEIBHBIX 3a/1a4, BHITOJIHEHUH
XUMHYECKUX DKCIEPUMEHTOB, CO3/IaHMM YYE€OHBIX IMPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIU B
mpoliecce ATol yueOHOM MesaTeTbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEACHUE U MOCTYIKH CBOUX TOBAPHIIECH C MO3UIIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHMNS:

MHPOBO33PEHYECKHUE MPEICTABICHUS O BEIIECTBE U XMMHUYECKON PEaKIMU, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH W COCTaBIIAIONIME OCHOBY JUIsl MOHUMAaHMs CYIIHOCTH HAy4YHOM KapTHUHBI MUpa, NpEACTaBiIeHUs 00



OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTUS NPUPOABI, B3AMMOCBA3AX YENOBEKA C PUPOJIHON CPENOW, O POJIM XUMHUU B ITO3ZHAHUHU
3TUX 3aKOHOMEPHOCTEH;

MO03HABATEJIbHbIE MOTHUBBI, HAIPABJICHHbIE HA MOJIYYEHUE HOBBIX 3HAHUN MO XUMHUHU, HEOOXOAUMBIE IJisi OOBSCHEHUS
HaOJI0JaeMBbIX TPOIIECCOB U SBJICHUM, MO3HABATENIbHOW, MHPOPMALMOHHON M YHUTATEIbCKOW KYJIBTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl € y4yeOHBIMM TEKCTaMH, CIPABOYHOM JUTEPATYpOM, HOCTYNMHBIMU TEXHUYECKUMHU
cpelncTBaMu MHPOPMALIMOHHBIX TEXHOIOTUI;

UHTEepec K 00YUYEeHHIO U MTO3HAHUIO, JIFOO03HATENIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMO00OPa30BaHUIO, TPOCKTHOU U
UCCJIeI0BATEIbCKOM S TEIbHOCTH, K OCO3HAHHOMY BBHIOOPY HANpPaBIEHHOCTH M YPOBHS 00y4eHHUS B TalibHEHIIEM;

4) popMHUpPOBAHUS KYJILTYPbI 3[10POBbSI:

OCO3HAHME IIEHHOCTHU >KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 37]0pOBBI 00pa3 KU3HH,
OCO3HAHHME TIOCJIEACTBUM M HENPUSATUE BPEAHBIX TMPUBBIYEK (YMOTPEeOJEHUS ajKOrojis, HAPKOTUKOB, KypeHHs),
HEOOXOJIMMOCTH COOJIO/IEHUsI MpaBUil 0€30MacHOCTU MPU OOpalIeHHH C XMMUYECKHMMH BEIIECTBAMHU B OBITY U pealbHOU
KU3HH;

5) Tpy/10BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY HM3Yy4EeHHMIO Mpodeccuil U Tpyda pa3iuyHOrO poja, yBaK€HUE K TPYyAy U pe3ylibTaraM
TPYJIOBOM JESITENIbHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHHUS MPEIMETHBIX 3HAHUW IO XUMHUH, OCO3HAHHBIA BBIOOD
UHAUBUAYATBHON TPAeKTOPUU MPOAOIKEHUS O0pa30oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX WHTEPECOB W IMOTPEOHOCTEH, YCIEMHONW NPOo(ecCHOHATBLHON NESITEIPHOCTH U PA3BUTHS HEOOXOIUMBIX
YMEHHUH, TOTOBHOCTh aalITUPOBATHCS B IPOPECCUOHATILHOMN Cpejie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKH 1€IeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOUHUKY KM3HU Ha 3eMJjie, OCHOBE €€ CyIleCTBOBaHMUS,
MOHMMaHUE LIEHHOCTHU 3/10POBOT0 U 0€30MacHOro oopasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DU3HUECKOMY
U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE [IEHHOCTU COOJIOACHUS MPaBUIl O€30MacCHOT0 MOBEIEHUS MIPHU pabOTe C BEIIECTBAMH,
a TAK)K€ B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U )KU3HU JIIOJECH;

CHOCOOHOCTH MPUMEHATH 3HAHHUS, TOJIy4aeMble IPU U3YYEHUH XUMHH, JUUIS PELICHMS 3a]1a4, CBA3AHHBIX C OKPYKaIOLIEH
PUPOTHOM CpPeIoH, /IJIsl TIOBBIILIEHUS YPOBHS SKOJIOTHUECKOHN KYJIbTYpPbl, OCO3HAHUSA ITI00AIBHOTO XapaKTepa IKOJIOTUYECKUX



npo0JeM U MyTel UX PElIeHHs TOCPEICTBOM METOA0B XUMHH, SKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHON U COLIMATILHOU IPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe meTanmpeIMETHBIX PEe3ylbTaTOB BBIIEISAIOT 3HAUYMMBIE JJi1 (DOPMUPOBAHMS MUPOBO33PEHUS OOIICHAYYHBIE
MOHATHS (3aKOH, TEOPUS, IPUHIUII, TUIIOTE3a, (PAKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPbIE UCIOJIb3YIOTCS B
€CTEeCTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax U TMO3BOJIAIOT HAa OCHOBE 3HAHMM W3 J3TUX MpeaMeToB (HOPMHUPOBATH
Ope/CTaBlIeHne O LEJOCTHOM Hay4yHOM KapTHMHE MHUpa, M YHUBEpcajbHble YyuyeOHble neicTBHs (TO3HaBaTEIbHbBIE,
KOMMYHUKAaTUBHbIC, PETYISITUBHBIE), KOTOpble oOOecneynBaroT (QOPMUPOBAHME TOTOBHOCTH K CAaMOCTOSITEILHOMY
IUTAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHOU eATEeIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS

ba3oBble Jornueckue AeMcTBUA:

YMEHHMS HUCIIOJb30BAaTh NPUEMBI JIOTMYECKOTO MBILIJIEHUS IPU OCBOCHWM 3HAHUMN: PACKPBIBATH CMBICI XMUMHUUYECKUX
NOHSATHM (BBIIENATh MX XapaKTepHble MPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JIPYTMMH MOHSTUSMHU), HCIOJIb30BATh
HOHATUS JUIsl OOBSICHEHHSI OTHENbHBIX (AKTOB M SIBJICHMM, BBIOMpAaTh OCHOBAHMUA M KPUTEPUM MJs KiacCU(UKALUU
XMUMHUYECKUX BEIIECTB M XUMHUYECKUX peakluil, YCTaHABIMBAaTh INPUUYMHHO-CIEJCTBEHHBIE CBSI3M MEXAY OOBEKTaMU
U3y4YEHUsl, CTPOUTD JJOTMUECKHUE pacCyk1eHUs (MHIYKTUBHBIE, I€TyKTUBHBIE, [10 AHAJIOTUH), J€JIaTh BBIBOJbI U 3aKIIOYECHMS,;

YMEHHE NPUMEHATH B MpOLECCe MO3HAHMS MOHATHUS (IpEeIMETHbIE U METalnpeIMETHbIE), CUMBOJIINYECKUE (3HAKOBBIE)
MOJIEIHM, HUCIOJb3yEeMbIE B XMMHH, NPEOOpPa3OBbIBATh IIMPOKO INPUMEHSIEMbIE B XUMHUHU MOJEIIbHBIE IPEJICTaBICHUS —
XUMUYECKUH 3HaK (CHMBOJ 3JIEMEHTA), XUMHUUYecKas (opMyJia U ypaBHEHHE XUMUYECKOM peakuu — IpU pelIeHUuH yueOHO-
IIO3HABATEJIbHBIX 3a7a4, C Y4ETOM 3TUX MOJECIIBHBIX MIPEIACTABICHUN BBIABIATh U XapaKTEpU30BaTh CYIECTBEHHBIE IIPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB M XMUMHUECKHUX PEAKIMH, BBIABIATH OOIIKME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJIICACTBEHHBIE CBA3U U NIPOTUBOPEYMS B U3YYaEMbIX IIPOLIECCAX U ABICHUSAX.

ba3oBrble ucciaenoBare/bCKie 1eHCTBHSA

YMEHHE HUCIIOJIb30BATh IIOCTABJICHHBIE BOIIPOCHI B KAYE€CTBE MHCTPYMEHTA ITO3HAHUSA, & TAK)KE B KA4ECTBE OCHOBBI IS
(opMuUpOBaHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX CYXKICHHI;



MpUOOpPETEHHE ONbITa MO IUJIAHUPOBAHUIO, OPraHU3AMU M MPOBEJACHUIO YUYECHUUYECKUX SKCIEPUMEHTOB, yMEHUE
HaOJII0/1aTh 32 XOJIOM MPOIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3yabTat, POpMyIUpPOBATH 00OOIIEHUS U BBIBOJIBI
0 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIEIOBAHNUS, COCTABIIATH OTUET O MPOJICTAHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, aHAIU3UPOBATH M WHTEPIPETUPOBATH MHPOPMAIIMIO PA3IMUYHBIX BUJIOB U (OPM MpeACTaBICHUS,
MOJTy4aeMYI0 M3 pa3HbIX UCTOUYHHUKOB (HayYHO-TIOMYJISIPHAs JIUTEpaTypa XUMHUUYECKOTO COJIEPkKaHUs, CIPABOYHbBIE MOCOOUS,
pecypcebl IHTEpHETA), KPUTHYECKU OIIEHUBATH MPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HH(OPMAIIUIO;

yMEHUE PUMEHSTh Pa3JIMUHbIE METOJbl U 3aMPOCHI TIPU MOUCKE U 0TOOpe MH(OPMALIMKM U COOTBETCTBYIOIIUX JTaHHBIX,
HEOOXOAUMBIX JJIsl BBIMIOJHEHUsI YIYEOHBIX U MO3HABATENIBHBIX 3aJ71a4 OMpPEAeIEHHOTO THIIA, MPUOOPETEHUE OIbITa B 00JACTH
UCIIOJIB30BaHUST HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAJ€HUE KYJIbTYpOM aKTHUBHOT'O UCIIOJIb30BaHUS
Pa3IMYHBIX TIOMCKOBBIX CHCTEM, CaMOCTOSATEJILHO BBIOMpATh ONTHUMaIbHYIO (GOpMYy TNpeaAcTaBicHUs HHGOpPMALUK U
WUTIOCTPUPOBATh peIllaeMble 3aJlaud  HECJOXKHBIMH CXEMaMH, JuarpaMMaMu, JApyruMu dopmMaMu Tpapukd U UX
KOMOWHAIIHSIMU;

yYMEHHE HCIOJIb30BaTh U AHAIM3UPOBATH B IpoIlecCe YUEOHON M MCCIIEI0BATENHCKONW AESTENBHOCTH MHGOPMAIMIO O
BJIMSIHUM MPOMBILIIIIEHHOCTH, CEJIBCKOr0 X035MCTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOIIEH NPUPOIHOMN CPEIbI.

KoMMyHuKaTHBHBbIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHHS 3a]laBaTh BOIPOCHI (B X0J€ auajora u (Wid) AUCKYCCHH) MO CYIIECTBY 00CYX)IaaeMoil TeMbl, (HOpPMYIHUPOBAThH
CBOM IPEJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHHUS IPEJIOKEHHOM 3a/1a4u;

YMEHUS TPEICTABIATh MOJIYUYEHHBIE PE3YJbTaThl MO3HABATEIBHON AEATEIBHOCTH B YCTHBIX M NMUCBMEHHBIX TEKCTaX;
JienaTh MPE3CHTAINI0 Pe3yIbTaTOB BBHIMIOJHEHUS XHMHUYECKOTO JKCIepuMeHTa (J1abopaTopHOro OfmbITa, J1abopaTopHO
paboThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHUSI Y4E€OHOTrO COTPYJHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATENIbHOM M HCCIEA0BATEIBCKOM
JESTENBHOCTH TIPU PEIICHWH BO3HUKAIOMIMX MPOOJEM HAa OCHOBE y4y€Ta OOIMX HHTEPECOB M COTJIACOBAHMS TMO3UIIUM
(o6cyxnenuns, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPJIUHAIIUS COBMECTHBIX JEHCTBUH, ONPEACICHUE KPUTEPHUEB 110
OIICHKE KayeCTBa BHITIOJIHEHHON pabOTHI U IPYTHE).

PeryasiTuBHbIC YyHUBepCaJIbHbIe Y4eOHbIC JeHCTBUSA:



YMEHHUE CaMOCTOSITEIBHO OMNPEAENATh LEIN JEATENbHOCTH, MJIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIHUPOBATH U MPH
HEO0OXOIUMOCTH KOPPEKTUPOBATH CBOKO JIE€ATEIBLHOCTh, BBIOMpPATh Hambosee 3(pPeKTUBHBIE COCOOBI pPElICHUs y4EeOHBIX U
MO3HABATEIBHBIX 3a/a4, CaMOCTOSITENBHO COCTaBJIATh WM KOPPEKTUPOBATH MPEMAJIOKEHHBIA aNropuT™M ACHCTBUH MNpHU
BBINIOJIHEHUHU 33a/IaHUM ¢ YyYETOM TOJYyYEeHHs] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKLMSX, OLICHUBAThH
COOTBETCTBHE TOJIYYEHHOIO pE3yJbTaTa 3asBICHHOW II€JIM, YMEHHE WCIOJNb30BaTh M aAHAJIU3UPOBATH KOHTEKCTHI,
npeajiaraéMble B YCJIOBHH 3aJJaHUM.
HNPEAMETHBIE PE3YJIBTATHI
B cocrtaBe mnpeaMeTHbIX pE3yJIbTATOB [0 OCBOEHUIO 00S3aTEIBHOTO COJAEPKAHUSA, YCTAHOBJIEHHOTO JAaHHOU
denepanbHoil paboueil MporpaMMoM, BBIJAEISIOT: OCBOEHHBIE OOYYalOMIMMHCS Hay4dHbIE 3HAHUS, YMEHHS M CIOCOOBI
nedcTBUM, crienuduueckue s TpeIMEeTHON 00sacTu «XUMHUS», BUABI JEATEIbHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpETaluH, TPEo0OPa30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.
K xoH1y o0yueHus B 8 kiacce rmpeMeTHbIE PE3YJIbTaThl HA 0230BOM YPOBHE JOJIKHBI OTpakaTb CHOPMHUPOBAHHOCTH Y
00y4aromuXxcss YMEHUM:
e PacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX MOHSATHUI: aTOM, MOJIEKYJla, XMMUUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO,
CJIO)KHOE BEIIECTBO, CMECh (OJHOPOJIHASI U HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS! ATOMHAsl U MOJIEKYJISIpHAs
Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJs XUMHUYECKOI'O 3JIEMEHTa B COEIMHEHUH,
MOJISIpHBIN 00BEM, OKCHJ, KUCIIOTa, OCHOBAHUE, COJIb, 3JEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUUECKast
peaxiusi, Ki1accuukanys peakuuil: peakuu COECIUHEHUs, peaklUu Pa3JIoKEHHUs, PEaKIMH 3aMEeIlEeHUs, PeaKkiuu
oOMeHa, 3K30- U SHAOTEPMHUECKUE PEaKIUH, TeII0BON 3(P(EKT peakuuu, siAPO aToMa, JIEKTPOHHBIN cI0i atoma,
aTOMHasi opOUTaib, paJuyc aToMa, XUMUYECKas CBsI3b, MOJISIPHAs M HEMOJISIpHAsl KOBAJ€HTHAsl CBA3b, HOHHAs CBSI3b,
WOH, KaTUOH, aHWOH, PacTBOP, MaccoBas JI0JIsl BEIIeCTBa (IIPOLIEHTHAsI KOHLIEHTPALKs) B pacTBOPE;

e WJUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUN U IPUMEHSATH 3TU MMOHATHSA NPU ONMCAHUU BEILECTB
U UX MIPEBPALICHUN;

e HCIOJB30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBIEHUS (pOpMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIHil;



ONpEENsITh BAJIEHTHOCTh AaTOMOB 3JJIEMEHTOB B OWHApPHBIX COEAMHEHMSX, CTENEHb OKHUCIECHHS 3JEMEHTOB B
OMHApPHBIX COECIUHEHUSX, MPUHAMJIEHKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHHMM MO (opMynam, BUJ
XUMHYECKOU CBSI3U (KOBAJICHTHAsl U MOHHAS) B HEOPIaHUYECKUX COCAMHEHUSX;

packpeiBath cMbIch [lepuonnueckoro 3akona [[. M. MenneneeBa: 1eMOHCTPUPOBATH ITIOHUMAaHUE NEPUOAUYECKOMN
3aBUCUMOCTH CBOMCTB XMMHMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUSA B Ilepuoanyeckon cucreme, 3aKOHOB COXPAHEHUS
MAacChl BEIIECTB, IOCTOSIHCTBA COCTABA, ATOMHO--MOJIEKYJISIPHOIO Y4E€HUs, 3aKOHAa ABOTrajpo;

ONMKCHIBATh M XapaKTepu30BaTh TabmuuHyto popmy llepuoamyeckoil cuCTeMbl XUMHUUYECKHX 3JIEMEHTOB: pa3inyaTh
MOHATHUS «r1aBHas noarpymnmna (A-rpynna)» u «mnodounas noarpynmna (b-rpymnma)», manbie 1 Oonbliive MEPUOJIbI,
COOTHOCHTH 0003HaUYEeHUs, KOTOphle UMetoTcs B Tabnuie «llepuonnueckas cucrema xumuueckux anemenTon [l. WM.
MenpeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj sapa,
o0111ee YUCIIO 3JIEKTPOHOB U PACIPE/IEIIEHNE UX 10 IJIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATH XUMUYECKHUE JIIEMEHThI, HEOPTraHUYECKHE BEIIeCTBA, XUMUYECKHUE PEaKINH (110 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIJIOBOMY D (DEKTy);

XapaKTepHu30BaTh (OMMUCHIBATh) O0IME XMMHUECKHUE CBOMCTBA BEILIECTB Pa3IMYHbIX KJIACCOB, MOATBEPK/1asl ONMCAHNE
[IpUMepaMU MOJIEKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOIMX XUMHUUECKUX PEAKIIHN;

[IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KA4€CTBEHHOI'O COCTAaBa, BO3MOXHOCTH IIPOTEKaHUs
XUMUYECKUX NPEBPALLECHUN B PA3JIUYHBIX YCIOBUAX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MAacChl BELIECTB, MACCOBYIO JIOJII0 XUMHUUYECKOTO 2JIEMEHTA
1o ¢popMyJie COeAMHEHNUS, MACCOBYIO JOJI0 BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOM

peakuuu;
MIPUMEHSTh OCHOBHBIE ONEPAIMU MBICIUTENBHON AEATEIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHUE, 0000IleHHeE,
CUCTEeMaTH3allNI0, KIACCHU(UKAINIO, BBISBICHHE NPUYUHHO--CIEJCTBEHHBIX CBSI3eM — JUIsI HW3y4eHUsS CBOWCTB
BEIIECTB M XUMHUYECKHX PpEaKIMi, €CTECTBEHHO-HAyYHbIE METOJAbl TO3HAHWS — HAONIOJICHHE, HW3MEpEHUeE,

MOJEIUPOBAHUE, IKCTIEPUMEHT (PEeabHbIN U MBICIICHHBIN );
CJIEIOBATh IMpaBUJIaM TOJB30BAHUS XUMHUYECKOW IMOCY/I0N M J1ab0paToOpHBIM 00OPYJIOBaHHWEM, a TaKXKe MpaBUIIaM
oOparieHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKITUSIMU TIO BHITIOJHEHUIO Ta00PATOPHBIX XUMHUECKHUX OIBITOB



M0 TOJIYYEHUIO M COOUpAHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OIpeAeIEHHON MAacCCOBOM 0JIEW pacCTBOPEHHOIO BELIECTBA, IIJJTAHUPOBATh U IPOBOAUTH XUMUYECKUE DKCIIEPUMEHTHI
M0 PAaCIO3HABAHHIO PACTBOPOB MIENIOUEH U KUCIOT C IOMOIIBIO HHIUKATOPOB (JTaKMYC, (heHONM(PTaNIeHH, METHIOPaH X

U JApyTHe).

K xoHiy o0yuenus B 9 kiacce nmpeMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE JOJHKHBI OTPAaXKaTh CPOPMUPOBAHHOCTD Y
o0Oy4aromuxcs yMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUUYECKUI 2JIEMEHT, aTOM, MOJIEKyJia, MOH, KATHOH, aHUOH,
MPOCTOE BEIIECTBO, CJIIOXKHOE BEIIECTBO, BAJIEHTHOCTD, MJIEKTPOOTPUIIATEILHOCTD, CTETICHh OKUCIICHUS, XUMUYECKas
peaKkiusi, XMMHYECKas CBsI3b, TEIUIOBOM A(QPEeKT peakiuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, DJICKTPOJUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAsl JUCCOIMAIUS, PEaKIMM HOHHOr0 OOMEHa, KaTaiu3aTop, XUMHYECKOE
paBHOBecue, oOpaTUMble U HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH, OKHCIHUTEINb,
BOCCTAHOBHTEIIb, OKHCIICHHE W BOCCTAHOBJICHHE, AJJIOTPONUs, aM(POTEPHOCTb, XMMHUYECKas CBs3b (KOBaJCHTHAaS,
WOHHAs, METAJUIMYeCKas), KpPUCTA/UIMUeCKas penieTka, KOPpO3Us METaIOB, CIUIABBI, CKOPOCTh XUMHUYECKOUH
peakiuu, npeaenbHo nonyctumas konnentpauus [1JIK Bemectsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U MPUMEHATH 3TH MOHATHS IPU ONTMCAHUU BELIECTB
U UX MPEBpPAILCHUN;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBIIEHUS (POPMYJIT BEIIECTB U YPaBHEHUIN XUMHUUYECKUX PEAKIIUN;
ONpPENENATh BAJEHTHOCTh U CTENEHb OKUCICHHUS XUMHYECKHUX AJIEMEHTOB B COEJAMHEHHUSAX Pa3JIMYHOIO COCTaBa,
MPUHAAJICKHOCTh BEIHIECTB K OMPEAENEHHOMY KiacCy COeAMHEHWH 1o ¢opMynaMm, BHUI XHMHUYECKOW CBS3HU
(xoBaJICHTHAsI, UOHHAS, METAINTMYECKAsl) B HEOPTaHUUYECKUX COCIUHEHUSX, 3aps]l MOHA MO0 XUMHUYECKO (opmyre,
XapaKTep Cpellbl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO
BEILIECTBA;

packpbiBaTh cMbIca [lepuonnueckoro 3akona /. M. MenaeneeBa u 1€EMOHCTPUPOBATh €r0 MOHUMAHKE: OMUCHIBATH U
XapakTepu3oBaTh TaOMU4HYyr0 ¢opmy Ilepuonnyueckoil CHUCTEMBI XMMHUYECKHX JJIEMEHTOB: pPa3nyaTh MOHSATHUS
«rnaBHas noarpynmna (A-rpynma)» u «nodounas noarpynmna (b-rpynmna)», mansie U 00JbIINE TEPHUOJIBI, COOTHOCUTD
0003HaueHUsI, KOTOPbIE UMEIOTCS B TIEPHOJIUUYECKON TaONHIIE, C YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB



XUMHAYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, oOIIee YHCIO IEKTPOHOB U paclpeiesieHue WX MO DJIEKTPOHHBIM
CJIOSIM), OOBSICHSTH OOITHE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JICMEHTOB M X COSAUHEHUN B MpeJenax MajbiX
MIEPUOJIOB M TJIABHBIX MOATPYIII C YIETOM CTPOCHHS MX aTOMOB;

KJIAaCCU(DHUIIMPOBATH XUMUYCCKUE FIICMEHTBI, HEOPTAaHUYECKHUE BEIIECTBA, XUMHUUYCSCKHIE PEAKITUH (TIO YUCITY U COCTaBY
YYaCTBYIOIIUX B PEAKIMH BEIICCTB, MO TEIUIOBOMY 3P (HEKTy, MO H3MEHEHUIO CTEIICHEH OKHCIICHHS XMUMHUYECKHX
AJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIME M CIENU(PHUESCKHE XMMHYECKHUE CBOWCTBA MPOCTHIX M CIIOXKHBIX BEIIECTB,
MOATBEPXKAasi OINKMCAHWE TMPUMEpPaMU MOJICKYJIAPHBIX W HWOHHBIX YPAaBHCHHH COOTBETCTBYIONIUX XUMHUYECKHX
pEeaKLHnii;

COCTaBIIATh YPAaBHCHHS DJICKTPOJUTUYCCKON TUCCOIMAIIMM KHCIIOT, IICJIOYCH W COJICH, MOJIHBIE W COKpPAIIEHHBIE
YpaBHCHHS pEaKIMi MOHHOTO OOMEHA, YpaBHEHHUS PEaKIMi, MOJTBEP)KIAIONIUX CYIISCTBOBAHHE T'C€HETHUYCCKOU
CBSI3M MKy BEIICCTBAMH Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMKA ITOCPEJACTBOM COCTABIICHHUS 3JICKTPOHHOTO
OaJlaHca ATUX PEaKIInii;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX
NPEBpAIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCTISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO PJIEMEHTA
o (Gopmyse coeuHEHHs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON
peakuuu;

coOI0IaTh TpaBWJIa MOJH30BaHUS XMMUUYECKOW MOCYNON M J1abOpaTopHBIM 00OpYyIOBaHHMEM, a TakKXKe IpaBuia
oOpalieHus ¢ BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKIIUSIMU TIO BBITIOJHEHHUIO 1a00PAaTOPHBIX XUMHUECKHUX OIBITOB
IO TOJYYEHUI0 U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTIEKHUCIIOTO Ta3a);

MPOBOJUTH PEAKIIUHU, TOJATBEPIKAAIONINE KAYeCTBEHHBIA COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM
nyTéM XJIOpUA-, OpOMUI-, HOAUA-, KapOoHaT-, hocdar-, CUTUKAT-, Cyab(haT-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHMS
Y MOHBI U3YYCHHBIX METAIIOB, IPUCYTCTBYIONIME B BOAHBIX PACTBOPAX HEOPTAHUUECKUX BEIECTB;



e TMPUMEHSATH OCHOBHBIC OIEpAllUd MBICIUTEIBHON NESITEIBbHOCTH — aHalW3 U CHUHTE3, CpPaBHEHHE, 0000IICHUE,
CHUCTEMATHU3alIUIO0, BBISIBJICHUE MPUUYUHHO-CJICACTBEHHBIX CBSI3€M — i U3YYEHUS] CBOMCTB BEIIECTB U XUMHYECKUX
peaKkiuii, eCTeCTBEHHO-HAYYHbIE METO/bl MO3HAHUS — HAOJIOJCHUE, U3MEPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKIII/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne [ara nugposbie
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
[Ipenmer xumuu. Posb
1 XUMUHU B KU3HU 1 bu6moteka [IOK
yenoBeka. Tena u https://m.edsoo.ru/ff0d210c
BEIICCTBA
5 Tlousttie 0 MeTomax 1 bu6moreka [IOK
MMO3HAHUS B XUMHH https://m.edsoo.ru/ff0d227e
[IpakTrueckas padota Ne
1 «IIpaBuna paboTsl B
3 abopaTOpPUH U MPUEMBI 1 bubnuoreka [JOK
oOpareHus ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM
000pyI0BaHUEM
YucTele BeliecTBa 1
4 cmecu. CriocoObl 1 bubmorera [JOK
. https://m.edsoo.ru/ff0d26ca
paszeneHus cMece
[TpakTrueckas padora Ne
5 2 «Pa3nenenne cmecei 1 bubmuoreka [JOK
(Ha mpUMepe OYUCTKH https://m.edsoo.ru/ff0d28c8
MTOBAapPEHHOM COJIH )»
bu6mmoreka [JOK
0 ATOMEL H MOJICKYJIb 1 https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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XUMHYECKUE DIIEMEHTHIL.

7 3Haku (CUMBOJIbI) bubmmorexa HOK
https://m.edsoo.ru/ff0d2be8
XAMHAYECKUX DIEMEHTOB
8 [IpocTeie 1 cno)KHBIE bubnuorexa [JOK
BEIIECTBA https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE bubnuorexa [JOK
Y4EeHHE https://m.edsoo.ru/ff0d2d50
3aKOH IIOCTOSIHCTBA
cOCTaBa BEILECTB.
10 Xumunyeckas popmyna bubmmorexa [OK
pMyJa. https://m.edsoo.ru/ff0d2eae
BajentHOCTE aTOMOB
XAMHAYECKUX IEMEHTOB
OTHOCHUTEIbHAs aTOMHAS
11 macca. OTHOCHUTENbHAS bubmorexa LOK
' https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
MaccoBas noins
12 XAMHUYECKOTO DJIEMEHTA B bubmmorexa T[OK
https://m.edsoo.ru/ff0d350c
COEIMHEHUN
13 KoaunuecTBo BemecTna. bubnuoreka [{OK
Monb. MonspHas macca https://m.edsoo.ru/ff0d5230
duznueckue u
bubmuoreka [JOK
14 XAMHYECKUE ABIICHUS.
https://m.edsoo.ru/ff0d37fa
XUMHUYECKash PeaKIus
[Ipu3Haku u ycioBus
15 OPOTEKAHUA XUMHUYECKUX Eubmorexa HOK
p . https://m.edsoo.ru/ff0d3al6
peaxiuit
16 3aKOH COXpaHEHUsI MaCcChl bubnmoreka [JOK

BeIIECTB. XHMHUUYECKHIE

https://m.edsoo.ru/ff0d3b88
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YpaBHEHUS

Breraucnenust KoJIM4uecTBa,
MaccChl BEIIIECTBA I10

bu6mmoreka [{OK

17
YPaBHEHUSIM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukarus
XUMHUYECKUX PEaKINi

18 (coenmmens bubmmoreka [{OK
B ’3aMeHICHI/I$I https://m.edsoo.ru/ff0d3f34
obmeHa)

M. B. JlomoHOCOB —

19 YUIEHBIA-IHITUKIIOTICTUCT. bu6moreka [IOK
O60061enue u https://m.edsoo.ru/ff0d40c4
cUCTEMAaTu3aIys 3SHaHUI
KonTtponbras padora Nel Eu OK

20 o teMe «BertecTtBa u nomorexa L
XHMITIeCKIE Peakiii» https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razos.

21 Cocras Bo3yXa. bubnuoreka [JOK
Kucnopon — snemeHt u https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
dusnyeckue u
XMUMHYECKUE CBOMCTBA Eu OK

22 KHCJIOpoJia (peakuu nommotera 1
OKHCIEHNS, TOpeHIe) https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcuagax
Crnioco6bI nosryyeHus

23 KHCIOPOJIa B bu6mmoreka [JOK

nabopaTopuu U

https://m.edsoo.ru/ff0d497a
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MPOMBIIIJIICHHOCTH.
IIpumeneHnue kucnopoaa

TennoBoit a3 ekt
XUMHUYECKOUN PEaKIIUH,

TIOHSTHE O
24 TEPMOXHUMHYECKOM Bubmuorexa LIOK
https://m.edsoo.ru/ff0d4790

YpaBHEHUH, IK30- H
IHIOTEPMHUSCKUX
peaKIusIx
Tonnuso (HedTh, Yroiab u

o5 MeTaH). 3arpsi3HeHue bubnuoreka [JOK
BO3]lyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[TpakTrueckas padota Ne
3 no teme «llonyyenue u bubnuoreka [IOK

26
coOMpaHue KUCIOPoa, https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0 CBOMCTB)
Boaopon — sneMeHT u

27 MIPOCTOE BEIIECTBO. Eubmrorexa HOK

https://m.edsoo.ru/ff0d4dd0

Haxosxnenue B mpupojie
duznyecKue u

08 XUMHYECKHE CBOHCTBA bubmuoreka [JOK
Bojopoaa. IIpumenenue https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA

29 [ToHsATHE O KHCIIOTAX U bubmuoreka [JOK
COJAX https://m.edsoo.ru/ff0d50d2

30 CriocoOsI mosryueHust bubnmoreka [JOK

BOJIOPO/ia B J1abOpaTopuu

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne
4 no teme «llomyyenue u

bubmuoreka [IOK

31 cobupanue BOJIOpOIa, https://m.edsoo.ru/ff0d4f42
HU3yYEHHUE Er0 CBOMCTB)
32 MomnsipHblii 00BEM Ta30B. bubnuorexa [JOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00néma,
KOJIMYECTBA BEIICCTBA
33 ra3a 1o ero u3BeCTHOMY bubmorexa HOK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
Wi 00bEMY
Borancnenus 006EM0B
ra3oB [0 YPaBHEHHIO
34 peakIu Ha OCHOBE bubmorexa LOK
. https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX
OTHOIIEHU ra30B
duznyecKue u
35 XUMHYECKHE CBOHCTBA bubmotera [JOK
https://m.edsoo.ru/ff0d587a
BO/IbI
36 CocTaB OCHOBaHHIA. bubnuoreka [JOK
[Tonsatue 06 nHAUKATOpPAX https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBopuTeIb.
Hacrwinmiennrie n
37 HEHACHIIICHHEIC bubmuoreka [JOK
pactBopbl. MaccoBas https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEILIECTBA B
pacTBope
38 IIpakTtuyeckas pabora Ne bubnuorexa LIOK

5 o Teme

https://m.edsoo.ru/ff0d5eba
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«IIpuroroBnenue
pacTBOPOB C
OIpeaeNEHHON MacCOBOM
JIOJIEN PACTBOPEHHOTO
BELIECTBA»

KonTtponsHas padoTa Ne2

bubmmoreka [{OK

39 K ]
110 TeMe «IEIopost https://m.edsoo.ru/ff0d6342
Boaopona. Boma»
OKcHIBL: COCTaB,
40 KJTaCCU(PUKAITUS bubmorexa HOK
T, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenne u
41 XUMHYECKHE CBOMCTBA bu6moreka [IOK
KHUCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(}OoTepHBIX OKCHUIOB
OCHOBaHHUS: COCTaB,
42 Kiaccuukanus bubmorera [JOK
o, https://m.edsoo.ru/ff0d67ca
HOMECHKJIaTypa
[Tonyuenue u
43 XUMHAYECKHE CBOMCTBA bubmmorexa [IOK
N https://m.edsoo.ru/ff0d67ca
OCHOBaHMI
Kucnotsr: cocras,
44 Kiaccuukanus bubmorexa HOK
L, https://m.edsoo.ru/ff0dfee2
HOMEHKJIATypa
Ilonyuenue u
45 XI/IMZ:eCKI/Ie CBOIiCTBa bubmorexa LIOK
https://m.edsoo.ru/ffOdfee?
KHCJIOT
b K
46 Conu (cpennue): nomorexa 110

https://m.edsoo.ru/00ad9474
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HOMEHKJIATypa, CIIOCOOBI
MOJIYYCHHA, XUMHUYCCKUC
CBOICTBa

[IpakTtuyeckas padora Ne

6. Pemmenne

N B

https://m.edsoo.ru/00ad9b7c

«OCHOBHBIE KJIACCHI
HEOPraHMYeCKUX
COCJIMHEHMI»
I'enernueckas CBA3b

48 MeXay KilaccaMu bubnuoreka [IOK
HEOPraHMYECKUX https://m.edsoo.ru/00ad9a50
COEeUHEHNN

49 O06o06meHne 1 bubnuorexa [JOK
cUCcTeEMAaTU3aIys 3HaHUH https://m.edso0.ru/00ad9ch?2
KontponbHas padoTa Ne3

50 mo Teme "OCHOBHBIC bubmuoreka [JOK
KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"
[TepBbie NONBITKH
KJaccuukanuu

51 XUMHYECKUX AJICMEHTOB. bubmotera [JOK

https://m.edsoo.ru/00ad9ffa

[TonsiTue o rpymnmnax
CXOJIHBIX AJIEMEHTOB
[Iepronnueckuii 3aK0H U

59 [lepuoanueckas cucrtema bu6mmoreka [JOK

XUMHYECKUX JICMEHTOB
J. Y. MeHnaeneeBa

https://m.edsoo.ru/00ada52c
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[Iepuonsl, rpymimsl,

bubnuoreka [IOK

53
IO AT PYIIIIBI https://m.edsoo.ru/00ada52c
CrpoeHue aToOMOB.
54 CocTaB aTOMHBIX /1€ bubmorera [JOK
Aep: https://m.edsoo.ru/00ada342
H3oTonsl
CrpoeHue IIeKTPOHHBIX
000J10U€K aTOMOB
55 EMEHTOR bubmmoreka [{OK
. https://m.edsoo.ru/00ada6bc
[Tepuonnueckoit CUCTEMBI
. N. MenneneeBa
XapakTepucTuka
XUMHUYECKOTO dJIeMEHTa
56 IO €T0 MOJIOKCHHIO B bubmorera [JOK
N https://m.edsoo.ru/00ada824
[Tepuonnueckoii cucreme
. Y. MenneneeBa
3HayeHue
[Tepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U bubnuorexa [JOK
npaktuku. . W. https://m.edsoo.ru/00ada96e
MenneneeB — y4€HBIH,
MeJIaror U TpayK1aHuH
DIEeKTPOOTPHUIIATEIILHOCTh
POOTPHER bu6mmoreka [JOK
58 ATOMOB XHUMHYECKHX
https://m.edsoo.ru/00adaab8
2JIEMEHTOB
59 HMonHas xuMHu4ueckas bubmuoreka [JOK
CBSI3b https://m.edsoo.ru/00adac34
50 KoBanenTHas nosnsipHas bubnuorexa [IOK

XUMHUYCCKas CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBaneHntnas HenossipHast 1 bubnuorexa [JOK
XHUMHYECKAs CBI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK
62 Crenens okucieHus 1 https://m.edsoo.ru/00adae28
OKHUCIINTEIBLHO-
63 BOCCTAaHOBUTEJbHBIE 1 bubnmorexa LOK
https://m.edsoo.ru/00adb076
peakiuu
64 Oxkucnurenu u 1 bubnuotexa [JOK
BOCCTAaHOBUTEIIHN https://m.edsoo.ru/00adb076
KonTpomnbHas pabora Ne4
65 1o teme «CTpoeHue 1 bubnuorexa [JOK
aToMa. XUMHU4ecKas https://m.edsoo.ru/00adb486
CBSI3bY
Pe3epBHbIil ypok.
66 0606 I 1 bu6moreka [IOK
B . https://m.edsoo.ru/00adb33c
cUCTEMATH3AIUS 3HAHUI
Peze 1 VPOK.
67 0 6O§BIZI;{I:II€YE K 1 bu6mmoreka [JOK
B . https://m.edsoo.ru/00ad9cb2
cUCTEMATU3alUs 3HAHUI
Pe3epBHbIi ypok.
68 06061 I 1 bu6mmoreka [JOK
B . https://m.edsoo.ru/ff0d61c6
cucTeMaTu3anus 3HaHui
OBIIEE KOJIMYECTBO 68
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9 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka KonTposbubie | IlpakTnueckue op
n/n Bcero u3yuyeHnusi | odOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
[Iepnoanyeckuil 3aK0H.
[Tepnognueckas
bubmmoreka [{OK
1 CUCTEMA XUMHUYECKUX 1
https://m.edsoo.ru/00adb59e
anemenTtoB /1. W.
MenneneeBa
3aKOHOMEPHOCTH B
5 W3MEHEHUH CBOMCTB 1 bu6moreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
TEPBBIX TPEX MTEPUOJOB
Knaccuduxkanus n
3 HOMEHKJIaTypa 1 bubnuoreka [IOK
HEOpPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEIECTB
Bunnr xumnueckoit
4 CBSI3U U THUIIbI 1 bubmuoreka [{OK
KPUCTAJUIMYECKUX https://m.edsoo.ru/00adbac6
pEmETOK
KonTtponsHas paborta
Nel o Teme
«IToBTOpEHUE U
5 P . 1 1
yri1yOjaeHue 3HaHUH
OCHOBHBIX Pa3/IeJioB
Kypca 8 Kinacca»
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Knaccudukarus
XUMHUUYECKUX PEAKLIUI

bubmuoreka [IOK

6
10 PA3JIM4YHBIM https://m.edsoo.ru/00adbch0
MpU3HAKaM
[TonsaTHe 0 ckopocTr
XUMHUYECKOU pPEaKIUH.
7 ITousttie o roI?\/[oreHme bubmiorexa HOK
https://m.edsoo.ru/00adbe9a
Y TE€TEPOTeHHBIX
peaKIusx
TlousiTie 0 XUMHUYECKOM
paBHOBecuH. DaKTOpHI,
BIIUSTFOIIME HA CKOPOCTH
8 XUMUYECKON peakiiuu 1 Bubamorexa [IOK
https://m.edsoo.ru/00adc28c
MOJIOKEHIE
XUMHYECKOTO
paBHOBECHS
OKUCIUTEIIHLHO-
9 BOCCTAaHOBHUTEIbHEIE bubmorexa HOK
https://m.edsoo.ru/00adcade
peakuuu
Teopus
10 AIEKTPOJIUTUUECKON bubnuoreka [JOK
mucconuanuu. CHiIbHBIE https://m.edso0.ru/00adcd68
1 ca0ble AIEKTPOJIUTHI
1 HoHHbIe ypaBHEHUS bubnuorexa [IOK
peakiui https://m.edso0.ru/00add448
XHUMHUYECKHUEe CBOMCTBA
12 KHUCJIOT M1 OCHOBAaHUM B bubmuoreka [JOK

CBETE NPEACTABICHUIN
00 AIIEKTPOIMTUIECKON

https://m.edsoo.ru/00add5d8
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Jucconranuu

XMUMHYECKHE CBOUCTBA
COJIEH B CBETE

13 MIpEJICTaBICHHIA 00 bubamorexa [OK
. https://m.edsoo.ru/00add8b2

AIEKTPOJIUTUUECKON
JTUCCOIUAIIIN

14 [Tonsatue o rumpoause bubnuorexa [JOK
coJien https://m.edsoo.ru/00add9d4

15 O06o06menue u bubmmoreka [{OK
CHCTEMAaTH3alHs 3HAHHUI https://m.edsoo.ru/00addd12
[IpakTnueckas pabora

16 Ne 1. «Pemenne bu6moreka [IOK
JKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa
3a/1a49
KonTtponbHas padoTa
No2 o Teme

17 «INEKTPOTUTHYECKAS bubnuoreka [IOK
JIUCCOIIHALIHS. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B
pacTBopax»
OO6mras xapakTepucTuKa

18 raj;ioreHOB. XUMUYECKHUE bubmuoreka [JOK
CBOICTBa Ha MpUMeEpPe https://m.edsoo.ru/00addfe2
xJiopa
XJI0pOBOJOPOA.
ConsHas KI/ICJ‘IOTE\]}., BuGmorexa LIOK

19 XHMHYECKHE CBOMCTBA,

MIOJIy4EHHUE,
IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[IpakTuyeckas pabora
Ne 2 o teme

bu6mmoreka [{OK

20 «lonyserite COMHOI{ https://m.edsoo.ru/00ade348

KHCJIOTHI, U3y4eHHUE €&
CBOMCTB»
Brrunciaenus mo

YpaBHEHUSIM

21 XUMUYECKUX PEAKIUH, bubnmorexa LOK

https://m.edsoo.ru/00ade488
€CJIM OJIMH U3 PEeareHTOB
JIaH B U30BITKE

29 OO6mras xapakTepucTuKa bubnuorexa [JOK
anemeHToB VIA-Tpymmst https://m.edsoo.ru/00ade64a
AnnoTponHbIE
MOIU(DUKAITUN CEPBHI.

23 Haxoxnenue cepol u €€ bubnuoreka [IOK
COEIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XuUMHYECKHE CBOMCTBA
cepbl
CepoBomopo,

24 CT;)oeHI/Ie,pq)queCKHe bubmmorexa [JOK

5 https://m.edso0.ru/00ade802
1 XUMHYECKHE CBOHCTBA
Oxkcunpl cepol. CepHas

o5 KHCJIOTa, (GPU3UYECKUE U bubnuoreka [JOK
XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XUMHUYECKUE PEAKIUH,

26 JIe)KaIe B OCHOBE bu6mmoreka [JOK

MPOMBIIUIEHHOTO
crioco0a MoJy4yeHus

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



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

CEpPHOM KUCIIOTBHL.
XuMu4eckoe
3arpsi3HEHUE
OKPYKaroLIEn CpeJibl
COCIMHCHUSIMU CEPBI

Briuucienne MmaccoBoi

bubmmoreka [{OK

27 0JIM BBIXO/a IIPOIYKTa
A Jla POyK https://m.edsoo.ru/00adec8a
peaxiuu
OO01as XxapakTeprucTUKa
3JIEMEHTOB V A-TPVIIIEL.
28 A30T, pacmpocTt I;ZEHI/Ie bubmmorexa TTOK
» PAcipoctp https://m.edsoo.ru/00adeea6
B Npupoe, puznyueckue
U XUMHWYECKHE CBOMCTBA
Ammuak, ero
dbuzuveckue u
29 XAMHYECKHE CBOIICTBA. bubmmorexa IOK
’ https://m.edso0.ru/00adf004
MOJTyYCHHUE U
MIPUMEHCHHE
[IpakTrueckas padota
30 Ne 3 mo Teme bubnuoreka [JOK
«ITonyyenue ammuaxa, https://m.edsoo.ru/00adf180
W3Y4YEHHUE ero CBOMCTBY»
A30THas KHCIOTa, €8
31 F—— bubnuoreka [JOK
. https://m.edso0.ru/00adf306
XAMHYECKHE CBOMCTBA
Hcnonp3oBanue
39 HUTPATOB U COJIEH bubnuorexa [IOK

AMMOHHUS B KQYCCTBC
MUHCPAJIbHBIX

https://m.edsoo.ru/00adf518
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ynoOpeHuit.
XuMu4eckoe
3arpsi3HEHUE
OKPYKaroLIEn CpeJibl
COCIMHEHUSIMHU a30Ta

33

dochop. Oxcnn
docdopa (V) u
¢dbocdopHas kuciora,
¢buznueckue u
XUMHYECKHE CBOICTBA,
MOJTyYeHHE

bubmmoreka [{OK
https://m.edsoo.ru/00adf68a

34

Hcnonb3zoBanue
(docdaroB B kauecTBe
MUHEpaJIbHBIX
yA0OpeHMIA.
3arpsi3HeHuE
MPUPOIHON Cpebl
dbocdaramu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpocTpaHEeHHE B
npupo/ie, GU3NIecKue u
XHMHYECKHE CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxkcunpl yriaeposa, ux
(buznveckue u
XMUMHYECKHE CBOMCTBA.
DKOJIOTHYECKHE
MpoO0IeMbl, CBSI3aHHBIE C
okcuzioM yriepona (1V)

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

37

YronpHasg KucioTa U eé

bu6mmoreka [JOK



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

COJIn

https://m.edsoo.ru/00ae006¢

38

[IpakTtuyeckas pabora
Ne 4 o teme
"[lonyuenue
YTJIEKUCIIOTO Ta3a.
KauectBennas peakuus
Ha KapOoHaAT-MOH"

bu6mmoreka [{OK
https://m.edsoo.ru/00ae027¢

39

ITepBoHayanbHbIE
TOHATHUS 00
OPraHNYeCKUX
BEIIECTBAX KaK O
COEIMHEHUSX YIiIepo/ia

bubmmoreka [{OK
https://m.edsoo.ru/00ae054e

40

Kpemnwnii u ero
COCIMHEHUS

bu6moreka [IOK
https://m.edsoo.ru/00ae080a

41

[IpakTuueckas padoTa
Ne 5. Pemienue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 10 TEME
«Baxneimue
HEMETAJUIBI U UX
COEIMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

42

KontponbHas padoTa
Ne3 o reme
«Baxneimue
HEMETAJUIBI U UX
COETUHEHHUS

bubmuoreka [JOK
https://m.edsoo.ru/00ae0el8

43

OO1ast xapakTepuCTHUKa
XMUMHMUYECKUX JIEMEHTOB
— METaJUIOB.

bu6mmoreka [JOK
https://m.edsoo.ru/00ae103e
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Merannuyeckas CBI3b U
MeTaIn4decKas
KpHUCTaJNINYECKas
pemérka. Ousnyeckne
CBOMCTBA METAJJIOB

XUMHUYECKUE CBOUCTBA

METAIIOB.
44 DIIEKTPOXUMUUECKUI bubnmorexa LOK
P . https://m.edsoo.ru/00ae1156
PAI HATIPSKESHUI
METAIIOB
OO0111e crnocoObl
MTOJTyYEHHUST METAJIJIOB.
Cmnassl. Berancnenns
45 110 YpaBHECHHSIM bubmorera [JOK
M . https://m.edsoo.ru/00ael156
XUMUYECKUX PEAKITUH,
€CJIM OJIMH U3 PEearcHTOB
COJICPKUT IPUMECH
46 [TonsiTue o koppo3uu bubnuoreka [JOK
METaJJIOB https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
47 e e Me
Wenotnsie MeTanb! https://m.edsoo.ru/00ae14b2
48 OKCHJIBI ¥ THIPOKCH/IBI bu6mmoreka [JOK
HATpUS U KaJust https://m.edsoo.ru/00ael14b2
IllerouHO3EMEIBHEIC
49 METAJUIbI — KaIbIUHA U bubmorexa LOK
. H https://m.edsoo.ru/00ae15e8
Maruum
50 Baxneiimme bu6mmoreka [JOK
COCIUHEHUS KaIbIIUI https://m.edsoo.ru/00ael5e8
51 O0o001enne u



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

CUCTEMAaTU3alus 3HaAaHNHI

JKécTtkocTh BOIBI U

bubnuoreka [IOK

52 CHOCOOBI e€ yCTpaHeHUs https://m.edsoo.ru/00ae1886
[IpakTuyeckas pabora
53 Ne 6 mo Teme bu6mmoreka [IOK
"YKEcTkOCTh BOJIBI M https://m.edsoo.ru/00aelae8
MeTO/1bl €€ ycTpaHeHus"
. bubnuorexa [JOK
>4 AJTIOMHHIA https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOICTBA bubnuoreka [IOK
OKCHJIa M THAPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keseso https://m.edsoo.ru/00ae1d86
OXCcuIpl, THIPOKCHIBI 1
57 coJn fl(ene3§ I()I ) u " bubmorexa [TOK
https://m.edso00.ru/00ae35e6
xenesa (1)
58 O06o06meHne u
cHUcTeMaTH3allns 3HaHUI
[IpakTuueckas padota
Ne 7. Pemierue
59 AKCIIEPUMEHTAJILHBIX bubnuoreka [JOK
3a7a4 [0 TEME https://m.edsoo.ru/00ae3de8
«BaxHeiime MeTalibl
U UX COCIUHCHUS»
Brrunciaenus mo
50 YPaBHEHUSAM bubnuoreka [IOK

XUMHUYCCKUX peaKHHﬁ,
€CJIM OJJUH U3 pCarcHTOB

https://m.edsoo.ru/00ael750
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IaH B U30BITKE WIIN
COJICPIKUT IPUMECH.
Breraucnenns MmaccoBou
JIOJTH BBIXOJIA TIPOIYKTa
peaxiuu

O06o0011IEHNE U

61
CUCTEMAaTH3aINs 3HAHUH
KonTtponsHas pabora
62 Ne4 o Teme
«BaxkHenme MeTanIbl
H UX COEIUHEHUI
BemectBa u matepuainsl
63 B [IOBCEIHEBHOM KU3HU bubmmorexa LOK
https://m.edso0.ru/00ae3f50
yeJioBeKa
Xumudgeckoe
64 3arpsi3HCHUE bubmorera [JOK
p . https://m.edsoo.ru/00ae4270
OKPYXKaIOIIeH cpeibl
Ponbs xumuu B perieHun
65 DKOJIOTHYECKUX bubmmorexa [TOK
https://m.edso0.ru/00ae4270
npooieM
PesepBHEBIT YPOK.
66 0 6og eHI/IeyII/)I bubmuoreka [JOK
B . https://m.edsoo.ru/00ae0d0a
CHCTEMAaTU3aLMs 3HAHUI
PesepBHbIil ypok.
67 O6061eHIE 1 bubmuoreka [JOK
Hl . https://m.edsoo.ru/00adb33c
CHCTeMaTH3alus 3HaHUH
68 PesepBHblIi ypoK. bubnuorexa [IOK

O060011IEHNE U

https://m.edsoo.ru/00ad9cb2
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CUCTEMAaTU3alus 3HaAaHNHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., AkimoHepHoe o0miectBo «3natenbeTBo
«IIpocBenieHue»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., CnagkoB C.A., AkironepHoe o61miectBo «M3narenbcTBo

«HpOCBGIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

[Toypounblie pa3pabOTKH 10 XUMUH 8,9 KII.

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

POII
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