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IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuun. Posib XUMuuM B )KM3HU 4YeJIOBEKAa. XUMHUs B CUCTEME HayK. Tena u BellecTBa.
dusnueckrue CBOMCTBA BEILIECTB. ArperarHoe cocrosinde emiecTB. [loHATHE O MeTOIax MO3HAHUS B
xumud. Yucrteie BemecTBa 1 cMecu. CriocoObl pa3ieieHus CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE JIeMEHThl. CHUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckas (opmyrna. BalleHTHOCTh aTOMOB XHMHYECKUX 3JIEMEHTOB. 3aKOH TOCTOSIHCTBA
cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHAast Macca. OTHOCUTEIbHAS MOJIEKYJsipHas Macca. MaccoBas
JI0JISI XUAMUYECKOTO JIEMEHTA B COCIMHCHHH.

KonnuectBo BemectBa. Mosib. MossipHass macca. B3auMocCBs3b KOJMYECTBA, MAacChl M 4YHUCIa
CTPYKTYPHBIX €IMHUII BenlecTBa. PacuéTel mo GpopmynaMm XUMHUYECKUX COCAMHEHUH.

du3nUecKrue U XUMUYECKHUE SBIICHUS. XUMHUYECKasi peakius U e€ MpUu3HaKh. 3aKOH COXPAHCHHS
Macchl BEIIECTB. XHUMHUUeckue ypaBHeHus. Kiaccudukanus XuMUYECKHX peakiuid (COeTUHEHWS,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMHUYECKON TOCYAOW, MpaBwiaMu pabOThl B Ja0OpaTOpuu U TNpUEMaMU
oOparieHus ¢ 1abopaTtopHbIM 000PYJAOBaHUEM, U3yUEHUE U OTIMCaHUE (PU3UYECKUX CBOMCTB 00Opa3IloB
HEOPraHMYECKNX BEIIECTB, HaOMOJAeHNE (M3MYecKuX (TJIaBJIEHHE BOCKA, TasHUE JIbJa, pacTUpaHUE
caxapa B CTyNKe, KUTIEHWE W KOHJEHCAIUS BOJbI) U XHUMHUYECKUX (TOPEHUE CBEUH, MPOKATHUBAHHE
MEIHOW TIPOBOJIOKH, B3aUMOJCHCTBHME MeJa C KHCIOTOW) SBICHUHW, HAONIOJACHWE M OTHCaHUE
MPU3HAKOB MPOTEKaHUS] XUMHYECKUX peakuui (pasjoXkeHHe caxapa, B3aUMOJICHCTBUE CEpHOMU
KHUCJIOTBI € XJIOpUJOM Oapusi, pasznokeHue runpokcuaa meau (ll) mpu HarpeBanuu, B3auMoJeicTBue
xene3a ¢ pactBopom cost Menu (1), n3ydenne cnocoOoB pa3aeeHnust CMecei: ¢ TIOMOIIBI0 MarHuTa,
¢bunbTpOBaHUE, BBIMAPUBAHUE, JUCTUIUISLMS, XpoMarorpadus, MpOBEICHHE OYUCTKUA TMOBapeHHON
COJIM, HaONIOJICHUE U OINHCAaHUE pPEe3yJbTaTOB MPOBEACHUS OIbITa, WILIIOCTPUPYIOLIETO 3aKOH
COXPaHEHHUS MaCChl, CO3aHNUE MOJIeTe MOJIeKY (IIapOCTEPKHEBBIX).

BaxHeiilue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopom — 3JeMEHT M IPOCTOE BEMIECTBO.
Haxoxnenue kwucioponma B mpupoje, (GU3MYECKHE W XUMHUUYECKHE CBOWCTBA (peaklUyd TOPEHUs).
Oxcupnpl. Ilpumenenue kucinopona. CrocoObl mMoiyueHUss Kuciaopoaa B Jjaboparopuu U
npoMelnieHHocTu.  KpyroBopoTr kucinopona B mpupoje. O30H — amIoTpomnHas MoaudUKanus
KHCJIOPO/1a.

TeroBoil 3ddexkT XuMUYeCKOM peakiuu, TEPMOXUMHUYECKHUE YpaBHEHHUS, 0JK30- H
SHIOTEPMHUUYECKHE PeakUrU. TOIIMBO: yroyib U ME€TaH. 3arps3HEHUE BO3AyXa, YCUIIEHUE TAPHUKOBOTO
sddekTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — anemeHT u mpocroe BemecTBo. Haxoxknenue Bogopoaa B mpupoie, Gpuandeckue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIOCOObI MonydeHus. Kucnotel u conu.

MousipHbiii 00bEM ra3oB. PacuéThl Mo XUMUYECKUM ypaBHEHHSIM.

Ousnyeckue cBoWcTBa BOJbl. Boma kak pactBoputrenb. PacTBopbel. HackllieHHble U©
HEHACBIIIEHHbIE pacTBOphL. PacTBOpHMOCTh BewiecTB B Boje. MaccoBasi J10Jid BEIIECTBA B PACTBOPE.
Xumnueckue cBorctBa BoAbl. OcHOBaHMs. Poiib pacTBOpOB B NHpHUpPOAE M B JKU3HU YEJIOBEKA.
KpyroBopoT Boibl B ipupoe. 3arpsi3HeHrne NpupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heopranmyeckux coeauHeHuil. Oxcunbl. Krnaccuduxaruss  OKCHIOB:
coneoOpa3ymomniue (OCHOBHBIE, KUCIOTHBIe, aM(doTepHbie) U HeconeoOpasyromue. HoMeHknaTypa
oKcUJI0B. DU3NUECKHEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHne okCcuaoB.

OcHoBanusi. Knaccudukanus OCHOBaHWN: IMIETOYM UM HEPACTBOPUMBIE  OCHOBaHMS.
Homenkmarypa ocHoBanuil. ®dusznueckue u XUMUYECKHE CBOWCTBA OCHOBaHWM. Ilomydyenue
OCHOBAHMM.

Kucnotel. Knaccuduxammss xucnor. Homenknatypa kucinot. Dusmdeckue U XUMHYECKHE
cBoiicTBa KucioT. P akrusnoctu metaiuioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa coneil. @u3nueckue 1 XuMuieckue csoictsa coseil. [lonyuenue coneit.

I'eneTnueckas CBSI3b MKy KJIaCCAaMH HEOPTaHUYECKUX COEIUHEHUMN.

Xumuueckuii IKCnepumenm:



Ka4eCTBEHHOE OIpeJeNicHHe COJepKaHusl KHUCIopoJa B BO3JAyXe, MOJydYeHue, colOupanue,
pacrno3HaBaHME€ U H3Y4YEHHME CBOICTB KHCIOpOJA, HAOJIOJEHUE B3aUMOJIECHCTBUS BELIECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HMKHOBEHMSI M IIPEKpalleHHs TOpeHHs (moxkapa), O3HAKOMJIEHUE C
o0Opa3iaMu OKCHIOB M ONHCAaHHE UX CBOWCTB, MOJydeHHE, COOMpaHME, paclo3HaBaHUE M W3YUCHHE
CBOMCTB BoJiopoda (ropeHue), B3aumojeicTBue Bojaopojga ¢ okcugom wmeau () (Bo3moxkHO
WCTIOJIb30BAHME BHJICOMATEPUAOB), HaOMIONEeHHWEe O0O0pa3loB BEIIECTB KOJWYECTBOM | MOb,
HCCIIEIOBAaHUE 0COOEHHOCTENW PacTBOPEHMS BELLECTB C PA3JIMYHON PaCTBOPUMOCTBIO, IPUTOTOBIIEHUE
pacTBOPOB C ONPEACIEHHON MAacCOBOW JI0JIEM pacTBOPEHHOIO BEIECTBA, B3aUMOJIECHCTBHE BOJBI C
MeTajylaMu (HaTpUeM M KajblueM) (BO3MOYKHO HCIOJb30BAaHUE BHUJECOMATEPUAIOB), MCCIEAOBAHUE
00pa3loB HEOPraHMYECKUX BEIIECTB pPAa3JIMYHBIX KIACCOB, HAOIIOACHUE W3MEHEHHsSI OKPaCKH
MHJUKAaTOPOB B pacTBOpax KUCIOT M ILIejloued, M3ydyeHue B3aumoaencTBus okcupa menu (ll) c
pacTBOpPOM CEpHOM KHCJIOThI, KHUCJIOT C€ MeETalylaMH, pPEaKkUUi HelTpanu3anuy, I[oIydeHHue
HEPACTBOPUMBIX OCHOBAHUIl, BBITECHEHUE OJIHOTO MeTajla JAPYrUM U3 pacTBOpa COJIM, pElICHUE
AKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHelue Ki1acchl HEOPraHUYEeCKUX COCTUHEHUID.

IMepuoguveckuii 3akoH u Ilepumoaumyeckass cucreMa xumu4yeckux 3jemento /. H.
MenaeneeBa. CrpoeHue aToMoB. XuHMHYecKasi CBfI3b. OKHCIMTEJbHO-BOCCTAHOBHTE/bHbIE
peakuuu

[lepBbie MOMBITKK KJIACCUPUKAIMM XUMHUYECKHX 3JIeMEHTOB. [loHATHE O Tpymnmax CXOJHBIX
2JIEMEHTOB (ILLENOYHbIE U IEJIOYHO3EMENbHbIE METAJIbl, TaJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[Tepnoanueckuit 3axoH. Ilepnoauyeckas cucrema xumudeckux anemeHToB /. 1. Menneneesa.
Kopotkonepuoanast u qnuaHonepuoaHast Gpopmsl [leproaunueckoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa. Ilepmoasl m rpynnbl. PHU3MYECKUMH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB
MeproJia v rPYIIbl AJIEMEHTa.

Crpoenue atomoB. CocraB aToMHbIX sifep. M3otombl. DnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
000710uek aToMOB TepBhIX 20 XuMHUeckuX meMeHToB [lepuoanueckoit cucremsl JI. . Mennaeneena.
XapakTepucTUKa XUMHYECKOTO0 AJIEMEHTAa MO ero moJjioxkeHutro B Ilepmomgmueckoit cucreme JI. U.
Meunneneena.

3aKOHOMEPHOCTH H3MEHEHUs pajnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U IEPUOAAM.

3nauenue I[leproanueckoro 3akoHa U IleproanyecKkoil CUCTEMbl XUMUYECKUX DJIEMEHTOB IS
pa3BuUTHs Hayku U ipakTuku. [. . MeHneneeB — yd€HbIi U rpakJaHuH.

Xumuyeckas cBs3b. KoBasieHTHas (MOJsIpHAs U HEMOJISIpHAsi) CBSI3b. DJIEKTPOOTPULIATEIBHOCTh
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKHCINTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl okucieHus u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3loB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJCHCTBUE THAPOKCUIA IIMHKA C
pacTBOpaMu KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB, WILTFOCTPUPYIOIIUX IMPUMEPbl OKUCIUTEIBHO -
BOCCTaHOBUTEJIBHBIX peaKiuil (ropeHue, peakiiuy pa3ioKeHHsl, COSTUHEHUS).

Mescnpeomemmnuie ceasu

Peanuzanus MexXnpeIMeTHbIX CBSI3€d IPU U3YyYEHUU XMMHUU B 8 KJIacCce OCYIIECTBIISIETCS 4Yepes
UCIIOJIb30BaHME KaK OOHIMX eCTeCTBEHHO--HAYYHBIX TOHSTUN, TaK W TMOHITHUN, SBISIOLIUXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO0mue ecrecTBEHHO--HAYyYHbIC TIOHATUSA: HAYYHBIH (hakT, THUMOTE3a, TEOpHUs, 3aKOH, aHAJM3,
CUHTE3, KIacCU(pHUKaAIUs, IEPUOAUIYHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOJICIUPOBAaHUE, N3MEPEHNE,
MO/INb, SIBJICHUE.

®usnka: marepus, aroM, DdSJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIUA, HU30TOIBI,
PaIMOaKTUBHOCTh, MOJIEKYIA, JIEKTPUUECKHUI 3apsil, BEIIECTBO, T€NO, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, Ia3, (PU3NYECKUE BEIIMUNHBI, €IMHULIBI U3MEPEHUs, KOCMOC, TNIaHEeThI, 3BE3/1b1, COMHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rumpochepa, MUHEpabl, TOPHBIE TOPOJIBI, IMOJIE3HBIE HCKOIAaeMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMH4YeCKas peaKkIus



IIepnognueckuit 3axoH. Ilepuonudeckas cucrema xumudeckux snemeHToB /. 1. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHYECKUX JJIEMEHTOB NEPBBIX TPEX
[IEpUOJIOB, Kalus, KalbUUMsg M HUX COCIAMHEHUHA B COOTBETCTBUU C IIOJIOKEHHEM DJIIEMEHTOB B
[Tepuoanueckoi cucTeMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKOW CBSI3U. THIIBI KPUCTANIMYECKUX  PEHIETOK,
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKU U BUIA XUMUYECKOW CBSI3H.

Knaccudukaius 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. XUMUYECKUE CBOWCTBA BEIICCTB,
OTHOCAIIMXCA K Pa3JMyHbIM KJaccaM HEOPraHWYECKUX COCIMHEHWI, TEeHETHUYeCKas CBSA3b
HEOPraHUYECKUX BEILECTB.

Krnaccudukarus XUMHYECKUX PEAKIMA 10 pa3INYHBIM TpU3HAKaM (10 YHCIy W COCTaBY
YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTCIICHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB, M0 OOpAaTUMOCTH, N0 YYaCTHUIO KaTaiu3aTopa). DK30- U DHIOTEPMHUYECCKUE
peaKuru, TEPMOXUMHUYECKHE YPABHEHUS.

[lonsitTne o ckopoct xumudeckoi peakuuu. [loHstue 00 0OpaTUMBIX M HEOOpPATUMBIX
XUMHUYECKUX peakiusx. [[oHATHE O rOMOTEHHBIX M reTeporeHHbIX peakuusx. [loHsTue o karanuse.
[TonsTne 0 XUMHYECKOM paBHOBeCHH. DaKTOPHI, BIUSIONIME HA CKOPOCTh XMMHYECKOW PEAKIHUH U
MOJIO)KEHNE XUMHYECKOTO PAaBHOBECHS.

OKHCIIUTENTEHO-BOCCTAHOBUTEIBHBIE ~ PEAKIIMU,  OJICKTPOHHBIM  OallaHC  OKHCIUTEIHHO-
BOCCTaHOBUTENBHON peakiuu. COCTaBICHHE YpPaBHEHUU OKHUCIHTEIIBHO--BOCCTAHOBUTEIBHBIX
peakIuii C UCTIOJIb30BaHUEM METO/1a AIIEKTPOHHOTO OaraHca.

Teopust SJIEKTPOJUTHYECKOW JUCCOIUALMMU. OJIEKTPOJHUTBI W HEDIEKTPOJHTHL. KaTHOHBI,
AHUOHBI. MexaHu3M AUCCOLUAIMU BEUIECTB C PA3JIMYHBIMU BUJIAMH XUMHYECKOW CBsI3H. CTEneHb
muccoraui. CHUIIbHBIE U ClTa0bIe SJIEKTPOJIUTHI.

Peaknmun wmonHOrO OOMEHa. YCIOBHS TMPOTEKAaHWs pEaKluid MOHHOTO OOMEHa, TOJIHBIE H
COKpall€HHbIE HOHHBbIE YpaBHEHHUs peaknuii. CBONCTBAa KHCIOT, OCHOBAaHWM M COJEH B CBETE
MPEACTABICHUI 00 AJIEKTPOJUTHUCCKON aucconmanun. KadecTBeHHbIe peakiny Ha HOHBI. [loHsATHE O
TUJIPOJIA3E COJIEH.

Xumuueckuili IKCnepumenm:. O3HAKOMIIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIECTB — METAJUIOB M HeMeTauioB (TpaduTa M anMmasa), CIOKHBIX BEIIECTB
(xopuaa HaTpusi), UCCIENOBAaHHE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakIUuu OT BO3IEHCTBUS
pa3nuyYHbIX (AKTOpPOB, UCCIEIOBaHHE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca
JMCCOLIMAIIMU KUCIIOT, 1IEI0Yei U colielt (BO3MOXKHO MCIOJIb30BaHUE BUACO MATEPHAIIOB), TPOBEICHHE
OTIBITOB, WUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHUS peakiuil HOHHOro oOMeHa (0OpazoBaHue Ocalka,
BBIJICJICHUE Ta3a, 0O0pa3oBaHWE BOJbBI), OMNBITOB, HIUIIOCTPUPYIOLUIUX TMPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX pEaKIHUil (TOpeHHue, peaklUuu pas3lioKEHUs, COCAWHEHHs), pacro3HaBaHHE
HEOPraHMYECKHX BEIIECTB C TOMOLIBK KAaYeCTBEHHBIX pEaKkUMil Ha HMOHBI, pEIICHHE
9KCIIEPUMEHTAIIbHBIX 33/1a4.

HeMeTa/iibl ¥ UX COeIUHEHUS

OOmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTEIECHU
okucinenua. CtpoeHue U (PU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XUMHUYECKHE
CBOMCTBAa Ha TMpuMepe Xjiopa (B3aUMOJEWUCTBHE C MeTalJIaMH, HEMETaJUlaMH, MIeJI0YaMH).
XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKHUE CBOWCTBA, NOJyYeHue, npuMeHenue. [eiictBue xyopa
U XJIOPOBOJIOPOJA HAa OPraHU3M YelloBeKa. BaxkHelne XJIOpU/Ibl U X HaX0KJIEHHUE B IPUPO/IE.

O6mass xapaktepuctuka dieMeHTOB VIA-rpynmbel. OcOOGEHHOCTH CTpPOEHHUSI aTOMOB,
XapakTepHble cTeneHn okucneHus. CTpoeHue u (pu3nueckre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAa
U cepbl. ANNOTpOMHBIE MOAW(UKAIMM KHUCIOpOJAa M cepbl. XHUMHUUYECKHE CBONCTBA CEPHI.
CepoBonopoa, cTpoeHue, Gpuzndeckue U XUMHUYECKUe cBOMCTBAa. OKCHIBI Cepbl KaK MPEACTaBUTEIU
KUCTOTHBIX OKcuIoB. CepHas KHCIOTa, (GU3MYECKHE U XUMHUYECKHe CBoicTBa (0o0mue Kak
MPEJICTAaBUTENS Kilacca KHUCIOT U crenupuyeckue). XUMUYECKUE DPEaKIMH, JeXallhue B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0a MOTy4YeHHs CepHOM KUCIOTHL. [IpruMmenenue cepHoit kuciaoTel. Conu cepHOn
KHUCTIOTHI, KAYeCTBEHHAs peakius Ha cynb(ar-uoH. HaxoxxneHue cepsl U €€ COeIUHEHU B MPUPOJIE.
XUMHUYECKOE 3arpsi3HEHHE OKPYKAWOIIEH Cpelbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JIOXKIU,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmass xapakrepuctuka d1MeMeHTOB VA-rpynmbel. OCOOCHHOCTH  CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMEHU OKHUCIEHHS. A30T, paclpoCTpaHEHUE B MpHpoje, PU3ndeckue U XUMHUYECKUe



cBoiictBa. KpyroBopor azora B mpupose. AMMHUAK, €ro (Qu3MYECKHMe M XHMHUYECKHE CBOWCTBA,
nosiydeHue u npuMeHenne. Colln aMMOHUS, X (PU3NYECKUE U XMMUYECKHE CBOMCTBA, IPUMEHECHHUE.
KayecTBeHHast peakuusi Ha HOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ MOoJydeHHe, (PU3HUECKHe |
XMMUYECKHe CBOMcTBa (0OmMe Kak NpeACTaBUTENs Kilacca KHUCIOT U CHEHU(HYECKHE).
Vcnonp30oBaHWE HUTPATOB M COJIEH aMMOHHUSI B KaueCTBE MHUHEPAIbHBIX yN0OpeHui. XUMHUECKOoe
3arps3HEHUE OKPYKaIoIIel cpelbl COCAMHEHUSIMH a30Ta (KHUCIOTHBIE JOXKIHW, 3arps3HEHUE BO3/ayXa,
mouBbl U BojoéMOB). Docdop, amnorpornusie Moaudukanuu Gocdopa, GpuNUECKHe U XUMHUECKUE
croiictBa. Okcun docdopa (V) u dochopras kucnora, (u3MUECKUEe W XUMHUYECKHUE CBOWCTBA,
nosrydenue. Mcmnonb3oBanue GocdaroB B KaueCTBE MUHEPAIBHBIX YIOOPSHUN.

OOmast xapakrepuctuka odyeMeHTOB |V A-rpynmbl.  OCOGEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHbIE CTENCHW OKUCIICHUS. YTIEpOJd, aUIOTPONHbIE MOAM(DUKALNHU, pPacCHpOCTpaHEHUE B
npupoje, (pu3uveckne W XMMHUYECKUE CBOMCTBa. AncopOmus. KpyroBopor yriepoaa B HpHpOJE.
Oxcunel yriepoja, ux (pu3uyecKkre M XHMHUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBBIE OpPraHHU3MEI,
MOJIydYeHHe W TMPHMEHEHHE. DJKOJIOTHYECKHEe TMpoOJieMbl, CBs3aHHbIE ¢ okcujgoM yraepoma (1V),
THIOTE3a TI00aTFHOTO MOTEIUICHHUS KIIMMaTa, ITAPHUKOBBIHA 3 (dekT. YTosbHas KUCIOTa U €€ COJH, UX
¢u3nveckne W XMMHUYECKHE CBOMCTBA, IMOJIydeHHEe W TNpuMeHeHne. KadecTBeHHas peaknus Ha
kapOoHaT-uoHBL. Mcmonp3oBaHne kapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIIICHHOCTH M CEIbCKOM
XO35HCTBE.

[lepBoHavanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHX yriepoaa (MeTaH,
9TaH, OTHWIEH, aleTHJIeH, OJTaHOJ, TJHIEPHH, YKCYCHas KucioTa). lIpupoaHble WMCTOYHUKU
YTIEBOAOPOJOB (yroJib, MPUPOJHBIM ra3, HEPTh), MPOAYKTHl MX HepepaboTku (OEH3MH), UX POJib B
OBITY 1 TpOMBIILIEHHOCTH. [IoHATHE 0 OMOJIOTMYECKH BayKHBIX BEUIECTBAX: KUPaAX, OeIKaX, YriIeBo1ax
— M WX pOJHM B >KU3HHM 4YelloBeKa. MarepuaabHOE EIUHCTBO OPraHWMYECKMX W HEOPTaHWYECKUX
COEIMHEHU .

Kpemuuii, ero ¢usnyeckue u XuMU4YeCKHe CBOICTBA, MmoyyueHUe U npuMeHeHue. CoeMHEeHHs
KpeMHHs B mpupojne. O6mme npencraBieHus o0 okcuae kpemuus (IV) m KpeMHHEBOUM KHCIOTE.
CunukaThl, UX UCHOJB30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxkHeine cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, 3xene300eToH. IIpobrembl 0e30macHOTO HMCHOJb30BaHUS
CTPOUTENIbHBIX MAaTEPUaJIOB B MOBCEAHEBHOMN KU3HH.

Xumuueckuit IKcnepumenm: n3ydeHne oopa3loB HEOPraHMUYECKUX BEUIECTB, CBOMCTB COJISTHOM
KHUCJIOTBI, NPOBEACHHWE KAYECTBEHHBIX PEAKIMl Ha XJOPUI-UOHBI U HAOIIOJEHHE TPU3HAKOB HX
MIPOTEKAHMUS, OTIBITHI, OTpaKarolue GU3NYECKUE U XUMUYECKHE CBOWCTBA T'aJIOTEHOB M UX COCAMHEHUN
(BO3MOXKHO  HCHOJB30BaHHE BHUAECOMATEpUaoOB), O3HAKOMIJIEHHE C oOpa3uaMu  XJIOPUJIOB
(rajoreHu10B), 03HAKOMJICHHE C OOpa3lamMH cepbl U €€ COeIMHEHUSMHU (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPUANIOB),  HaOlIoeHuWe  mpolecca  OOyriuBaHMs —~ caxapa  NHOJX  JAEWCTBHEM
KOHIICHTPUPOBAHHOM CEPHOW KHCJIOTHI, HM3y4e€HHE XUMHUUYECKHX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTBI, TPOBEJCHHE KAueCTBEHHOW peakuuu Ha cyiabdaT-uoH U HaAOMIOJeHHE MpuU3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (U3MUYECKUMHU CBOMCTBaMH a3o0Ta, (ochopa U UX COCTUHEHHIA
(BO3MOXKHO HCIIOJIb30BAHME BUJEOMATEpHANOB), oOpa3namMu a30THbIX U (GOCPOpHBIX yIOOpEHUH,
MOJIyueHue, coOupaHue, paclo3HaBaHWE M W3y4YEeHHE CBOMCTB aMMHUaKa, MPOBEICHUE KAaueCTBEHHBIX
peakiuii Ha MOH aMMOHHS U (pocdaT-MOH U H3yueHUE MPHU3HAKOB UX MPOTEKaHUs, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHON a30THOW KHCIOTHI C MeAbl0 (BO3MOJKHO HUCIOJB30BAaHUE BUICOMATEPHUATIOB),
U3y4YeHHE MOJeNlell KPUCTAIUIMYECKUX pemEToK anMasa, rpadura, ¢QymiepeHa, o3HaAKOMIICHHE C
IPOIECCOM  aIcOpOLMK  PAacTBOPEHHBIX  BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTpOICTBOM
IPOTHBOra3a, IMOJIydeHHE, COOMpaHHe, PACINO3HABAHWE W H3YyYeHHE CBOWMCTB YIJIEKUCIOrO rasa,
IIPOBEICHUE KAYECTBEHHBIX pEaKUMi Ha KapOOHAT M CWJIMKAT-MOHBl M HM3y4YE€HHE INPHU3HAKOB MX
NPOTEKaHMs, O3HAKOMJIEHME C  MPOAYKIMEeH  CHIMKAaTHOM  NPOMBIIUIEHHOCTH,  pEIIeHHUEe
SKCTIIEpUMEHTAIbHBIX 3a71a4 10 TeMe «BaxxHelne HeMeTaibl U UX COSAUHEHUS.

MeTaJluIbl M UX COEAMHEHHSA

OOm1ast XapakTepUCTHKa XUMUYECKUX 3JEMEHTOB — METAJJIOB HA OCHOBAHUU UX IMOJIOKEHUS B
[lepuoanyeckoit cucreme xumuueckux aneMmeHToB J[. . MenneneeBa u crpoenust atomoB. CTpoeHue
MeTajuIoB. MeTanmnueckas CBs3b U METAIMUECKasi KpUCTATNUECcKas: peéTka. DIeKTPOXUMUUECKUI
psan HanmpspkeHuil MmetayuioB. Du3MUYECKHME UM XMMHUYECKHe CBOMCTBa MeTauioB. OOmme crnocoObl
MOJTy4eHUs: MeTaisIoB. [IoHsATHE 0 KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH.
CrutaBsl (cTalib, UyryH, JIOPATIOMUHMNA, OPOH3a) H UX IPUMEHEHHE B ObITY U IPOMBIIIIICHHOCTH.



[Ilenounsle MeTasuibl: noJlokeHUe B [lepuoanueckoil cucreme XxumMudeckux siaemeHToB 1. .
MenneneeBa, CTpO€HUE UX aTOMOB, HaXOKJeHUE B Ipupojie. PU3NYeCKue U XUMUYECKUE CBOMCTBA
(Ha mpumepe Hatpusi U Kanus). OKCUIIBI M TUAPOKCUABI HATpUs U Kanus. [IpuMeHeHue menoYHbIx
METAJUIOB U UX COCTUHEHUMU.

[Ileno4yHO3eMeENbHBIE METAUIBI MAarHUM M KajbLuM: IoJiokeHue B Ilepuonnueckon cucreme
xuMuueckux sneMeHToB [[. M. MenpaeneeBa, CTpOo€HHME HX aTOMOB, HAXOXKJICHHE B MPUPOJE.
du3nyecKkre U XMMUYECKUE CBOMCTBA MarHus W Kajaplivsa. BakHeimme coeqmHeHns Kaablius (OKCHI,
TUAPOKCHU, o). KECTKOCTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AmomuHMil: nonoxenue B Ilepuonnueckoi cucreme Xumudeckux dneMmeHros I .
MenzeneeBa, CTpoeHHE aToMma, HaxOXIAEHHE B mpupoie. PuU3NYecKMe M XUMHUYECKHE CBONCTBA
amoMHuHMs. AM(OTEpHbIE CBOMCTBA OKCH/IA U THIPOKCH/IA ATFOMUHUS.

Kenezo: nonoxenue B llepuoanueckoin cucreme xumuueckux sneMeHtoB . 1. Menneneena,
CTpPOEHHE aToMa, HaxOXKJeHue B npupoje. Ousznueckue U XUMUYECKHE CBOIcTBa xkene3a. OKCUbl,
ruapokcuabl v conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa 1 nosryueHue.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE ¢ o0Opa3laMy METaJIOB M CIUIAaBOB, UX (PU3MYECKHMMH CBOWCTBAMH, U3y4€HUE
pe3ynbTaTOB KOPPO3UH METaUIOB (BO3MOKHO HCIOJIb30BAHHE BHUICOMATEPUAJIOB), OCOOCHHOCTEH
B3aUMO/ICHCTBUS OKCHUJA KAJIbLIUSI U HATPUs C BOJOW (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHUATIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKOW BOJBI, Ipollecca TOPEHUs Kejne3a B KHUCIOpoAE (BO3MOXKHO
WCIOJIb30BAHME BUJEOMATEPHUAIOB), MPHU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX pEaKUUid Ha HOHBI:
MarHus, KaJabllus, aTFOMUHUS, IIUHKA, XKkerne3a (1) u xeneza (111), meau (11), HabaroneHne u onucanue
MIPOLIECCOB OKpAlIMBaHUS IUIAMEHH MOHAMM HATpHsl, Kajdus U KaiblHs (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEpUAJIOB), HCCIEIOBAaHUE aM(POTEPHBIX CBOMCTB T'HAPOKCHAA ANIOMUHHUS M THUAPOKCHUIA
LIMHKA, pelIeHNE SKCIIEpUMEHTANIbHBIX 3aj1au 1o TeMe «BakHele MeTauibl U UX COSAMHEHUS».

XuMHS M OKPYKAIOLIAs cpeaa

BemecrBa u Marepuansl B TOBCEIHEBHOM MW3HM 4YelOBeKa. be3omacHoe HCHOJb30BaHKE
BEIIECTB M XUMUYECKHX peakuuii B ObITy. [lepBas moMouis npu XUMHUYECKUX 05KOTaX M OTPABIICHUSX.

XUMHYECKOe 3arpsi3HEHUEe OKpyXkarolell cpenbl (TpenesbHas [OMyCTHMas KOHLIEHTPALMS
BemecTs, naiee — [1JIK). Poias xumun B perieHnn 3K0JIOTHIECKUX TPOOIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue 00pasIoB MaTEPHAIIOB (CTEKJIO, CIIJIaBbl METAIIOB, TIOJIMMEPHBIC MAaTEPUAJIBI).

Meosrcnpeomemmole ceasu

Peanu3anus MexnpeIMeTHbIX CBSI3eM IPU MU3yYEHUHU XUMUU B 9 Kilacce OCYILECTBIISIETCS Yepes
UCIIOJIb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TOHSTUN, TaK W TOHSATUH, SBISIOUIUXCS
CUCTEMHBIMH U1l OTJENbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01ue ecTecTBEHHO-HAY4YHbIE TMOHSTHS: HAay4dHbIM (akT, TUrore3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KJacCHU(pUKaIus, IEPUOAUYHOCTb, HAOIIOIEHUE, IKCIEPUMEHT, MOICIUPOBAaHUE, NU3MEPEHNE,
MOJENb, SIBJICHUE, TApHUKOBBIN 3(h(eKT, TEXHOTIOT S, MaTepPHAIIbI.

®dusnka: Marepus, aroM, DSJEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIUJ, HU30TOIBI,
PaaOaKTUBHOCTb, MOJIEKYNA, JIEKTPUUECKUHN 3apsij, MPOBOJHUKH, MOIYIPOBOJHUKH, TUIIEKTPUKH,
(oTORNMEMEHT, BEIIeCTBO, Telo, OOBEM, arperaTHoe COCTOSIHME BeEIIeCcTBa, Tra3, pacTBOD,
PacTBOPUMOCTb, KpUCTAITNYECKas! PelIETKa, CIUIaBbl, (PU3MUECKUEe BETUYMHBI, €AMHULIBI U3MEPEHUS,
KOCMHMYECKOE IPOCTPAHCTBO, IJIaHEThI, 3BE3/1b1, COJIHLIE.

buonorus: QortocunTe3, apixaHue, Ouocdepa, 3KOCHCTEMa, MUHEpalbHble YA0OpeHMUs,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEJIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHepasbl, TOpPHbIE MOPOIbI, MOJIE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



IlnanupyeMsble pe3yJibTaThbl OCBOCHHS Y4eOHOT0 mpeaMeTa « XuMHs»

JInyHOCTHBIE PE3YabTATHI OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACIIMpPEHHUE OMbITAa JCSITEILHOCTH Ha €
OCHOBE, B TOM YHCJIC B YaCTH:
1) naTpuoTHYECKOTr0 BOCIIMTAHUS
[[EHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJICIUIO, TOHMMAHMUS 3HAYCHUS XUMHUYECKOW HAyKHM B JKU3HU COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WMH(POpPMAIUCH O TEPEIOBBIX TOCTHKEHHUSIX U OTKPBITHUSX
MHPOBOW M OTCUECTBEHHOW XWMUH, 3aMHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOHCTBE
MHUpa U 00IIECTBA;
2) TPa’KIaHCKOr0 BOCIIUTAHMUS:
MIPEJICTaBJICHHSI O COIMATBHBIX HOPMAaX M MPaBUIaX MEKINIHOCTHBIX OTHOIICHUH B KOJIJICKTUBE,
KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOH, y4eOHO-HCCIIET0BATEIbCKOM,
TBOPYECKOH W JPYyruxX BHUAAX JCATCILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOU
JESITEILHOCTH TIPHU BBIMIOJTHCHUN YUE€OHBIX, TTO3HABATEIIBHBIX 3a7a4, BBIOJHEHUN XHUMHYECKUX
IKCIIEPUMEHTOB, CO3JIaHUU Y4eOHBIX TIPOSKTOB, CTPEMJICHHUS K B3aWUMOINOHHMAHUIO U
B3aMMOTIOMOIIIM B TIPOILIECCE O3TOW Y4eOHOUW NesATENTPHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE W TIOCTYNKH CBOWUX TOBApHUIICH C TIO3HWIIMM HPABCTBEHHBIX W IPABOBBIX HOPM C
Y4E€TOM OCO3HAHHUSI MTOCIIEACTBUH IIOCTYIIKOB;
3) HEHHOCTH HAYYHOI'0 MO3HAHUS:
MHUPOBO33pPEHUYECCKHE TPEICTABICHUS O BEUIECTBE M XMMHUYECKOW PEaKIWH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH W COCTABIISIONINE OCHOBY IS IIOHUMAHHS CYIIHOCTH
HAayYHOW KapTHHBI MUPA, MPEJICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS MPUPOJIHI,
B3aMMOCBS3AX 4YeJIOBEKa C MPUPOJHONW CpelAol, O PpOJIM XAMHHA B TIO3HAHWH 3THUX
3aKOHOMEPHOCTEN;
MO3HABATEIbHbIC MOTHBBI, HAlpaBJICHHBIE HA TIOJYYCHHWE HOBBIX 3HAHWH TI0 XHUMUH,
HEOOXOJUMBIC [UII OOBSCHEHHS HAOI0JaeMbIX IPOIECCOB W SBICHHI, TO3HABATEIBHOM,
WHGPOPMAIIMOHHON M YATATEILCKOW KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON paObOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JIUTEPATypOH, AOCTYITHBIMH TEXHHUYECKUMH CpPEICTBAMHU
WHGOPMAIIMOHHBIX TEXHOJIOTHIA;
UHTEpEeC K OOYYEeHHI0O U II03HaHUIO, II0003HATENLHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caMo00pa30BaHUI0, MMPOSKTHONH M HCCICIOBATEIBCKON JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPAaBJICHHOCTU ¥ YPOBHS OOYUEHUsI B TAJIbHEHIIIEM;
4) popMuUpOBAHNS KYJIbTYPbI 310POBbS:
OCO3HAHHME IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKU Ha
30OPOBBIN  00pa3 JKM3HHM, OCO3HAHHWE TIOCICACTBUH ¥ HENPUATHE BPEAHBIX TNPUBBIUCK
(yrmoTpeOsieHusT aJkoroJisi, HAapKOTHUKOB, KypeHHWs), HEOOXOAMMOCTH COOJIOACHHS IpaBUII
0€30IaCHOCTH ITPHU 0OPAICHUN C XUMHYSCKHMH BEIIECTBAMU B OBITY M pEalIbHOM KHU3HH;
5) Tpy/10BOT0 BOCIIUTAHUS:
MHTEPEC K MPAKTUYSCKOMY U3YYCHHIO MPO(ECCHil U Tpyaa pa3IndHOro pojia, yBaXCHUE K TPYLY
U pe3yibTaTaM TPYJOBOH JEATEIBHOCTH, B TOM 4YHCJE Ha OCHOBE MPHUMEHEHHS IMPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAHHBIA BBIOOP WHIAMBHIYAIbHONH TpPAaCKTOPUH TPOJIOJKCHUS
o0Opa3oBaHusi ¢ y4éTOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH, OOIIECTBEHHBIX
WHTEPECOB W TMOTpeOHOCTEH, ycHemHoOW MNpodecCHOHATBFHON NeATENbHOCTH MU Pa3BUTHS
HEO0OXOIUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATLCS B MPO(ecCHOHANBEHOM cpefie;
6) 3K0JIOrHYeCKOro BOCIUTAHHUS:
HKOJIOTHYECKH 11eTiecooOpa3Hoe OTHOLIEHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CyIlecTBOBaHHUA, IMOHMMAHUE IIEHHOCTH 3J0pOBOrO U Oe3omacHOoro obpasza KHU3HW,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHUXHYECKOMY 30POBBIO,
OCO3HaHHE IIEHHOCTH COOJIO/ICHUs MPaBUI OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMH,
a TaKKe B CUTYaIUAX, YTPOKAIOIINUX 30POBBIO U KU3HU JIO/ICH;
CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, TOJTy4aeMble MPU H3YyYCHHH XUMHH, JJIs PEIICHUs 3a1ad,
CBSI3aHHBIX C OKPYXKAlOIIed NPUPOTHONW CpeNoi, ISl TOBBIIMICHUS YPOBHS HKOJIOTHUYECKOM



KYJIBTYpPBI, OCO3HAHHUS TJI00ATLHOTO XapakTepa SKOJIOTHUECKUX MPOOJieM U MyTed WX pelieHus
MOCPEJCTBOM METOJIOB XUMUU, SKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[I03HABATEIbHOW, KOMMYHUKATUBHOM ¥ COLUAIILHON IIPAKTUKE.

MetanpeaMeTHbie pe3yJbTaThl OCBOCHUS IPOrpaMMbl MO XUMHUU OCHOBHOTO OOILETO
00pa30BaHUs, OTPAKAIOT OBJIAJICHHUE CICAYIONIMME YHHBEPCATHHBIMHA YUCOHBIMU JCHCTBUSIMH:
Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS
ba3oBble joruyeckue aeicTBus:

YMEHHUS HCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIILICHUS MPU OCBOCHHH 3HAHUN: PACKPBHIBATH
CMBICJI XMUMHUYECKUX TMOHATUM (BBIACNIATH HX XapaKTEepHbIE MPU3HAKU, YCTAaHABIMBATH
B3aMMOCBSI3b C JIPYTUMH TOHSTHSIMH), HCIIOJIB30BATh TMOHATUS I OOBSICHEHUS OTIEIbHBIX
(akTOB W SBICHUWI, BBHIOMpPATh OCHOBAaHUS W KPUTCPUU IS KIACCH(PUKAIUU XUMHUYCCKUX
BEIIECTB M XUMUYECKHX pEaKIMil, yCTaHABIMBATh MPUUYUHHO-CIICICTBCHHBIC CBS3H MEXKIY
00BEKTaMU W3y4EHUS, CTPOUTH JIOTHYECKHE PACCYXKJICHUS (MHIYKTUBHEIC, JIEAYKTUBHEIC, IO
aQHAJIOTUH), IeTIaTh BBIBOJBI U 3AKITIOYCHUS;

yMEHHE TPUMEHSITh B TMPOIECCe TO3HAHMS TOHATUS (MPEIMETHBIE W METalpeIMETHHIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIOJIb3yeMble B XUMHUH, MPEoOpPa3OBHIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHH MOJICJIbHBIC TPEICTABIICHUS — XUMHYECKUN 3HAK (CHMBOJ JJIEMEHTA),
xuMudeckas (opmyiaa W ypaBHEHHE XHMHUYECKOM pEaKlMd — TMPU PEIICHUH Yy4eOHO-
MO3HABATENBHBIX 3a/a4, C Y4ETOM OTHUX MOJICTBHBIX TMPEJICTABICHUNA BBISBIATH U
XapaKTEepHU30BaTh CYIIECTBEHHBIE MPU3HAKA M3Y4aeMbIX OOBEKTOB — XHMHYECKHX BEIIECTB H
XUMUYECKUX PEAKIUN, BBIABISITH OOIINE 3aKOHOMEPHOCTH, MPUUWHHO-CIICICTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3yIaEMBbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ncciienoBare/ibCKue AeiCTBUA:

YMEHHUE HCIIOJIh30BaTh MOCTABIEHHBIE BOTIPOCHI B KaUYECTBE MHCTPYMEHTA TO3HAHUS, a TaKXKe B
KauecTBEe OCHOBBI JJIsi (JOPMUPOBAHUS THUIIOTE3HI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

MpuoOpeTeHue OmblTa MO0 IUJIAHUPOBAHUIO, OPraHM3alMd M TPOBEACHUIO YYCHHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0IaTh 32 X0JJ0M MpoIlecca, CaMOCTOSATEIbHO MPOrHO3UPOBAThH €ro
pe3ynbTaT, (opMyIupoBaTh OOOOIIEHMS U BBIBOJBI MO pe3ylbTaTaM MPOBEIEHHOTO OIbITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BbIOUpaTh, aHAIU3UPOBATH U HHTEPIPETUPOBATH MH(POPMAIUIO PA3TUYHBIX BUIOB U
(dbopM mpeacTaBiIeHUS, OTYyYaeMYIO0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-NOMYJSIpHAs JUTEpaTypa
XMMHYECKOTO COJEp)KaHUs, CIpaBOYHBbIE TMOcoOus, pecypcbl HHTepHeTa), KpUTUYECKU
OIICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;

YMEHHE MPUMEHSTh pPa3IUYHbIe METOAbl M 3aIpOChl MPHU MOUCKE M 0TOOpe uHpopmanuu u
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX IS BBIIIOJHEHUS YYEOHBIX U MMO3HABATEIbHBIX 3a/1a4
OTpeneNéHHOr0 THIA, MPHOOPETEeHHE ONbITa B OOJACTH HUCHOJIB30BAaHUS HHOOPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTH, OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O KCIIOJIb30BAHUS PA3IMUHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANbHYIO (opMy mHpeacTaBlieHus
nH(pOpMALlUM ¥ WIUTIOCTPUPOBATH pellaeMble 3a/Jadll HECJIOXKHBIMH CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpaduKku U UX KOMOUHAIUSMU;

YMEHHME UCIO0JIb30BaTh W AaHAM3UPOBAaTh B Tpolecce Y4eOHOM U HCCIIeNoBaTEeNbCKOM
JEeSITeNbHOCTH HH(POPMAIIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CENTLCKOTO X03sIICTBa U TpaHCTIOPTa
Ha COCTOSIHUE OKpPY>Karollel TPUPOIHOM Cpebl.

KoMMmyHnKaTHUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiCTBUS:

YMEHHUsI 33J]aBaTh BOMPOCH (B XOJe Auanora U (WiH) AUCKYCCHH) TIO CYIIECTBY 00CYyIaeMoit
TeMBI, (GOPMYITUPOBATH CBOU MPEIOKEHNUSI OTHOCUTEIHHO BHITIOTHEHHSI IPEATI0KEHHOM 3a/1a4H;
YMEHUSI MPEJICTABIATh MOJIYYEHHBIE pe3yibTaThl MO3HABATENIIBHON NIEATEIBHOCTH B YCTHBIX U
MHUCbMEHHBIX TEKCTaxX; JelaTb MPE3eHTAIMI0 pPE3yJbTaTOB BBINOJHEHUS XUMHUYECKOTO
JKCIEpUMEHTa (J1a0OopaTOPHOTO OTMBITA, JIAOOPATOPHOM pPAOOTHI MO HCCIEIOBAHHIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);



yMEHHUS y4eOHOrO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW MO3HABATENIBHOM U
MCCIIEIOBATENILCKOM JEATENbHOCTA NPU PEIICHHH BO3HHKAIOIIUX MpoOJeM Ha OCHOBE YdéTa
OoOIMMX MHTEPECOB M COTIACOBAHMS NO3HMLUH (0OCYXIEHHsS, OOMEH MHEHHSMH, «MO3TOBBIC
LITYPMbI», KOOpJUHALIMSI COBMECTHBIX JEHCTBUI, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpYTHE).
PeryasitTuBHble yHMBepcaJIbHbIe yUeOHbIe NelicTBUS:
YMEHHUE CaMOCTOSTEJIBHO OIpPENEATh LEIN JeATEIbHOCTH, IJIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATENbHOCTh, BBIOMpATH
Hanbosiee APQPEKTHBHBIE CIOCOOBI pemIeHWs YYeOHBIX W IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AJITOPUTM JIEHCTBHUM IpU
BBINIOJIHEHUM 33JaHUil ¢ Y4€TOM IIOJY4YEHMs] HOBBIX 3HaHMM 00 H3ydaeMblX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLCHUBATb COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOH 1IeNu,
YMEHHE UCII0Ib30BaTh U AHAIU3UPOBATh KOHTEKCTHI, IPE/AJIaraéMble B YCIIOBUU 3aJJaHUM.
IIpenmeTHble pe3yabTaThl OCBOCHUS IPOIPaMMBI 110 XMMHUH Ha 0a30BOM YPOBHE K KOHILY
oOyueHus B 8 Kjacce OTpaXarOT CPOPMUPOBAHHOCTE y OOYUAIONTUXCS YMEHUH:
PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATUN: aTOM, MOJIEKYyJa, XUMUYECKUI AJIEMEHT,
IIPOCTOE BEILIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOJIHAS M HEOJIHOPOJHAs), BaJIEHTHOCTD,
OTHOCHUTENIbHAsE aTOMHAas M MOJIEKYJIsSIpHash Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIpHAs
Macca, maccoBas J0Js XMMUYECKOTOo 3JEMEHTa B COEIMHEHUHU, MOJISIPHBIM OOBEM, OKCH,
KHCJIOTa, OCHOBAaHME, COJIb, JJIEKTPOOTPHUIIATENHHOCTh, CTEMEHb OKHUCICHHS, XUMHUYeCKas
peakuusi, Ki1accuuKalMs peakuil: peaklud COEIUHEHUS, PEaKlUu pasJoKEHUs, peakuuu
3aMelleHus], peakuu 0OMEeHa, 9K30- M SHA0TEPMUYECKHE PEaKIH, TeIIOBOM A deKT peakuuu,
SJIpO aTOMa, 3JIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOHUTalb, paAuyCc aToMa, XUMUYecKasi CBS3b,
MOJISIpHAsl M HEMNOJIsipHasl KOBaJ€HTHAsl CBS3b, MOHHAsl CBsI3b, MOH, KATHOH, aHUOH, PacTBOP,
MaccoBasi J10J1sl BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAlMsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX NOHATUN U IPUMEHATh 3T NOHATUS IIpU
ONMCAaHUHU BEIIECTB U UX MIPEBPAILECHUI];
UCIOJb30BATh XUMHUYECKYIO CHUMBOJIMKY AJSl COCTAaBJICHUS (OpPMya BELIECTB U ypaBHEHUH
XUMHUUYECKUX PEAKIINH;
OINpeNeNATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, CTENEHb OKUCIICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, IMPUHAAJIEKHOCTh BEIIECTB K ONpEAEIEHHOMY Kiaccy
COeMHEHUH o GpopmysiaM, BUJ XUMUYECKOH CBSI3U (KOBaJIEHTHAsl U HOHHAs) B HEOPIraHUYECKUX
COEJIMHEHUSX;
packpeiBaTh cMbich [lepuoauueckoro 3akona JI. 1. MenneneeBa: JeMOHCTPUPOBATh IOHUMaHUE
NEPUOINYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKMX OJJIEMEHTOB OT MX IOJO0XKEHUs B
[lepuonnyeckoit cucteme, 3aKOHOB COXPAaHEHMsS MacChl BEIIECTB, IOCTOSIHCTBA COCTAaBa,
aTOMHO--MOJIEKYJIIPHOTO Y4Y€HUs, 3aKOHa ABOTaipo;
ONMCBIBATh U XapakTepu3oBaTh TaOiaMuHyro Qopmy I[lepuoauueckoil cUCTEMbl XHMUYECKHUX
3JIEMEHTOB: pa3JInyaTh MOHATHUS «IJIaBHas noAarpymnna (A-rpymmna)» u «rnobounas noarpynna (b-
rpyImmna)», Majble 1 00JIbIINe IePHObl, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE UMEIOTCS B Tabiu1e
«Ilepnonnyeckas cucrema xumuueckux siaemeHTtoB J[. W. MennaeneeBa» ¢ UUCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3aps sapa, oduiee
YHCIIO0 IEKTPOHOB U PACHpeieeHNe X 10 3JIEKTPOHHBIM CII0sIM);
KJIaccu(UIMpoOBaTh XUMHUYECKHE 3JIEMEHThI, HEOPraHUYEeCKHe BElIeCTBAa, XUMUUECKUE PEeaKLuu
(1o YMCIly U COCTaBy y4acTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEIULIOBOMY 3P EKTY);
XapakTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX KIIACCOB,
MOJATBEpXk/Aasi  ONHUCAaHHE MPUMEpPAaMHU  MOJEKYISIPHBIX  YpPaBHEHHUH  COOTBETCTBYIOLIMX
XUMUYECKUX PEaKIIHii;
IIPOTHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOIO COCTaBa,
BO3MO’KHOCTH NMPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B PA3IMYHBIX YCIOBUSAX;
BBIYHCIIATE OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAacChl BEILECTB, MAacCOBYIO JIOJIO
XMMUYECKOTO 3JIeMeHTa N0 (opMyse COEIUHEHMs, MAcCOBYIO JIOJIIO BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUETHI M0 YPAaBHEHUIO XUMUUECKOH peaKlnu;



IIPUMEHATh OCHOBHBIE ONIEPALIUU MBICIUTEIBHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
00o01IeHne, CUCTEMaTH3aINI0, KITaCCU(PHUKAINIO, BBISBICHHE MTPUYMHHO--CIIEJICTBEHHBIX CBS3EH
— IS U3y4YEHUS CBOICTB BELIECTB M XUMHYECKHUX pEaKLUN, €CTECTBEHHO-HAy4YHbIE METO]IbI
MO3HaHMUA — HAONMIOACHUE, H3MEPEHUE, MOJCIMPOBAHUE, OJKCIEPUMEHT (pEalbHBIH |
MBICJIEHHBIN );

CJIeZIOBATh MpaBWJIaM TIOJIb30BAHUSI XUMHUECKOW MOCYI0N U J1abopaTopHBIM 000pYyAOBaHUEM, A
TaKXe MpaBuiIaM OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLMSIMH 1O BBIIOJIHEHHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O MOJYYCHHIO W COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(BoopoZa M KHCIOpOJa), MPUTOTOBIEHUIO PAacCTBOPOB C OINpeneIEHHOW MaccoBOM oJeit
pacTBOPEHHOTO BEIIECTBA, IUJIAHUPOBaTb U TPOBOJUTH XHUMHUYECKHE OSKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C T[OMOIIBI0 HHAMKATOPOB (JaKMyc,
beHondranenH, METUIOPAHXK U APYTHE).

IIpenmerHble pe3yJibTaThl OCBOCHMSI NPOrpPaMMbI 10 XMMUU Ha 0a30BOM YpPOBHE K KOHILY
oOyuenus B 9 Kjaacce oTpaxarT CPOPMUPOBAHHOCTE y OOYUAIONTUXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMHUYECKUH AJIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, AaHHWOH, TIPOCTO€  BEIIECTBO,  CIJIO)KHOE  BELIECTBO,  BaJIEHTHOCTD,
AJIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIEHMS, XMMHUYECKas peaklus, XUMHYecKas CBSI3b,
TEII0BOM AP (PEKT peaKiu, MOJb, MOJISIPHBIM 00BEM, PACTBOP, IEKTPOJIUTHI, HEAIEKTPOJINTHI,
ANIEKTPOJIUTUYECKAs] TUCCOLIMAIUS, PEaKUUd HOHHOrO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, oOpaTUMble U HEOOpaTHMble peaKIUd, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peakuuu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTAaHOBJEHHUE, aJUIOTPOIHUS,
aM(pOTEepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAsI, METAJLIMUECcKasi), KpUcTasinyecKas
pemérka, KOppo3us METAJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW peakiuH, MpeneiabHO
nonyctumas konuentpamnus [1JIK Bemecta;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSTH 3TU NOHITHS MIPH
ONMCAaHUHU BEIIECTB U UX MIPEBPAILECHUIL;

UCIOJb30BATh XUMHUYECKYIO CHUMBOJIMKY Al COCTaBJICHUS (OpPMya BELIECTB U ypaBHEHUH
XUMHUYECKUX PEAKIINH;

ONpeNeNaATh BAJCHTHOCTb U CTEMEHb OKUCIEHUS XHMUYECKHUX DJIEMEHTOB B COCIMHEHUAX
Pa3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONPENENEHHOMY KIAcCy COEAMHEHHH Mo
(bopMmynaM, BUJI XUMHUYECKON CBSI3M (KOBAJICHTHAs, MOHHAs, METAJUINYECKasl) B HEOPraHUYECKUX
COEJMHEHUSX, 3apsil HOHA N0 XUMHUYECKoW (opMmyse, XapakTep cpelbl B BOJIHBIX pacTBOpax
HEOPraHU4eCKUX COCTUHEHUH, TUIl KPUCTAJUIMYECKON PEIETKY KOHKPETHOIO BEIIECTBA;
packpeiBath cmbici llepuoguueckoro 3akona JI. M. MenpeneeBa M JEMOHCTPHpOBATH €ro
IIOHMMaHHE: OINHUCBIBATH M XapakTepu3oBaTb TabinuHyro (opmy Ileproauueckoil cucremsl
XUMUYECKUX JIEMEHTOB: pa3jMyaTh MOHATHUA «TJIaBHas MOArpynna (A-rpymmna)» U «noOoyHast
noarpynna (b-rpynma)», maneie u OoJbline NEPUOJbI, COOTHOCUTH 00O3HAU€HHs, KOTOpbIE
UMEIOTCS B NEPUOJUUYECKOM Talnuie, ¢ YUCIOBBIMU XapaKTEpPUCTHUKAMM CTPOEHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi A1pa, o0liee YnuCiIo IEKTPOHOB U pacHpeesieHue X
I10 JIEKTPOHHBIM CJI0SIM), OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB
U UX COCIMHEHMH B IpeJiesiaX MajblX MEPUOJOB U IVIaBHBIX MOATPYMI C Y4ETOM CTPOEHHUS MX
aTOMOB;

KJaccu(puIpoBaTh XMMHUYECKHE 3JI€MEHThI, HEOPraHMYECKHE BELIeCTBAa, XUMUUECKUE PEaKLUU
(mo yMCcIy M COCTaBy Y4YacTBYIOUIMX B pEAaKLUUU BEIIECTB, IO TEMJIOBOMY 3(QeKTy, Mo
M3MEHEHHIO CTENIeHEH OKUCIICHUsI XUMUUECKUX AJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOMIME M CrHenu(pUUEeCKUe XMMHUYECKHE CBOMCTBAa MPOCTBHIX U
CJIOXHBIX BEILECTB, NOATBEPXKAAs ONMCAHUE IPUMEPAMHU MOJIEKYJIIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

COCTaBJISATh YPAaBHEHUS AIEKTPOJUTUYECKON TUCCOLMALUHN KUCIIOT, IEJI0YEN U COJIEH, TTOJIHBIE U
COKpAIllEHHbIE YPaBHEHHUsI peakiMii MOHHOTO OOMEHa, YpaBHEHHs peakUui, MOIATBEP KIA0IINX
CYLIECTBOBaHHE FEHETUUECKOM CBSI3M MEXY BEILIECTBAMU PA3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI TOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEeaKLui;



IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHHUS, BO3SMOXKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPALICHUN B PA3THUHBIX YCIOBHSX;

BBIUUCIIATH OTHOCHTEIBHYIO MOJIEKYSIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MAaCCOBYIO OJIIO
XUMHUYECKOTO 3J€MEeHTa 10 (OpMyslIe COEAMHEHMS, MACCOBYIO OO BEIIECTBA B PAcTBOPE,
IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMHUUYECKOU pEaKIlny;

coOIIoIaTh MpaBMIIa MOJIB30BAHUS XUMHUECKOHW MOCYI0M M 1a0opaTopHBIM 000pyIOBaHHEM, a
TaKKe MpaBHUia OOpAIIEHUs! C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSAMHU IO BBIIOJIHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB IO TOJYYEHHUIO M COOMpaHMIO Ta3000pa3sHBIX BEUIECTB
(aMMMaKa M yrieKucioro rasa);

MPOBOJIUTh PEAKIWH, NOATBEPKAAIONIMNE KAUYECTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM INYTEM XJIOpHUI-, OpoMMJI-, MOAMI-, KapOoHat-, ¢ocdar-, cuamkar-,
cynbdar-, THUAPOKCHI-WOHBI, KATHOHBI aMMOHHS ¥ HOHBl H3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIlA MBICIIUTEIILHON JIEITEIFHOCTH — aHaJM3 U CHHTE3, CPAaBHEHUE,
0000IIeHNe, CUCTEMATU3AINIO, BBISBICHUE NMPUYMHHO-CIICJCTBEHHBIX CBS3€H — IS M3y4EHUS
CBOWMCTB BEIIECTB M XUMHUYECKUX PEAKIHH, €CTECTBEHHO-HAYyYHBIE METOJbl IO3HAHHUS —
HaOJr0/IeHNe, U3MEPEHNE, MOICTTHPOBAHNE, SKCIIEPUMEHT (PEaNbHBII U MBICIICHHBIN).



TemaTn4yeckoe IIAHUPOBAHKE M0 Y4eOHOMY NpeMeTY « XUMHUSD

8 kmacce

DJIeKTPOHHbIE
Kou-Bo
Ne (uudgposbie)
Tema ypoxka aKajeMm. Bujbl 1esiTeIbHOCTH
n/n o0pa3oBaTe/bHbIE
4yacosB
pecypcsl
Pa3nex 1. IlepBonauanbubie xumudeckue mousatus - 20 yacos. KP - 1 [IP - 2
IIpeamer xumuu. Posb
XI/II)MII/lII/I B SKUBHI PackpeiBaTh cmbic u3ydyaeMbix | bubnuoteka LHOK
1 1 NOHATUH. PackpbiBaTh poJib https://m.edsoo.ru/f
yenoBeka. Tena u P p
se eCTBé XAMUH B TIPUPOJIE U KU3ZHU f0d210c
& YeJIOBEKA, €€ CBA3b C APYTUMU o OK
HOJINOTEKA
5 IMoHsATHE O METOIAX 1 Haykamu. Pa3znuyaTe yucTteie httos://m.ed I it
MO3HAHKS B XUMUM BEIIECTBA M CMECH; OTHOPOJIHBIC p ps.//m.edsoo.ru
¥ HEOTHOPOTHBIC CMECH. Od227e
ITpakTnyeckas pabora Ne Paznuuars pusznueckue u
1 «I[IpaBuna paboTsI B
o p p - XUMHYECKHUE SIBJICHUS. Bu6miorexa [IOK
3 JIADOPATOPHH 1 HPHEMDI 1 | Cuenosars aroputMam https://m.edsoo.ru/f
oOparienus ¢ WCIIOJIb30BAHUS f0d23dc
71ab0paTOPHBIM AKCIEPUMEHTATBHBIX METOJ0B —
000pyI0BaHUEM» HaOJIFOICHHS ¥ DKCTIEPUMEHTA.
YucTele BelecTBa 1 HaoOsmronaTh 1 onMceIBaThH bu6moreka [IOK
4 cmecu. CriocoOsl 1 00BEKTHI P MPOBEICHUN https://m.edsoo.ru/f
paselieHus cMecei JIeMOHCTpaIui u 1adboparopusix | f0d26ca
[TpaxTuueckas pabora Ne OIIBITOB ITO H3YCHHIO
P P = (bu3MuecKkuX CBOHCTB Bemects, | PAOMIoTEKa LIOK
5 2 «Pa3nenxenue cmecel 1 B, httos://m.ed /f
(Ha TIPHMEPE OUHCTRA CIIOCO6OB pa3jIeIeH s cMecei depZSé g"e soo0.ru
. C
TTOBAPEHHOM COJIN ) Bemects. [IpoBoanThb
XUMHMECKUH SKCIEPUMEHT IPH [ B60 o rerca [TOK
6 ATOMBI U MOJIEKYIIBI 1 pasjieneHuy cuecei (Ha . | https://m.edsoo.ru/f
MPUMEPE OYUCTKH MOBAPCHHOH | fyqoaac
COJIM) B X0OJI¢ TPAKTUYECKOU
XUMHAYECKHAE DIIEMEHTHI. pa6oz},1 No 2 CI.])'I e10BaTh bu6mmoreka [JOK
7 3uaku (CUMBOJIBI) 1 - AM 11 (') Lb3OBAHIS https://m.edsoo.ru/f
XUMHUYECKHUX JIEMEHTOB . o f0d2be8
XUMHUYECKOHN MTOCYI0N 1 . oK
bubnnoreka
o TIpOCTHIE 1 CIOKHBIE . 1a00pPaTOPHBIM 000PYIOBAHHEM, oS/t ed L P
— a TaKKe NpaBUIaM 0OpaleHHus C PS.//m.edsoo.ru
XMMUYECKUMHU BELIECTBAMU B f0d2a6c
ATOMHO-MOJIEKYIAPHOS COOTBETCTBUU C MHCTPYKLMEH bu6mmoreka [JOK
9 - Y 1 IIpM BBINOJHEHUH NpakTHyeckoii | https://m.edsoo.ru/f
pabotsl Ne 1. BeicTpauBath f0d2d50
3aK0H MMOCTOSHCTBA pa3BEpHYTHIC MUCHMEHHbIC U
COCTaBa BEIIECTB. YCTHBIC OTBCTBI C OIIOPOU Ha bu6mmoreka [JOK
10 Xumuueckas popmyia. 1 MH(OPMAIUIO U3 yUeOHUKA U https://m.edsoo.ru/f
BasteHTHOCTE aTOMOB CIIpaBOYHBIX MATCPHUAJIOB, fOd2eae
XHUMHUYECKHUX DJIEMEHTOB I'paMOTHO HCIIOJIb30BaTh
OTtHocuTenbHAsE aTOMHast M3ydCHHBIN HOHATHUHBIN bubnuorexa [IOK
11 | macca. OTHOCHTENBHAS 1 airapar Kypca XUMHH. https://m.edsoo.ru/f
MOJIEKYJIsIpHAsl Macca Ormpenensts TIpU3HAKH f0d323c
XUMHYECKUX PEAKIIUN, YCIOBHS
Maccosas nosus HX TIDOTCKAH IE o O%L}I’CI}{]HTL bubnmnoreka [JOK
12 XMUMHYECKOTO AJIEMEHTA B 1 P ) https://m.edsoo.ru/f

COCAMHCHNN

CYIIHOCTb (PU3UYECKUX U

f0d350c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

DJIEeKTPOHHbIE
Kou-Bo
Ne (uudgposbie)
Tema ypoka aKajeMm. Bujbl 1esiTeIbHOCTH
n/n o0pa3oBaTe/bHbIE
4acoB
pecypcsl
KOIIecTBO BellecTRa XUMHYECKUX SBJIEHUN C TOUYKH bubnuorexa [JOK

13 Hl ' 1 3peHHsl aTOMHO-MOJIeKyJsipHoro | https://m.edsoo.ru/f

Monb. MonsipHas macca
yuyenusi. Knaccupuuuposarb f0d5230
dusnueckue u XUMHYECKHE PEaKUHH (110 YHCIy | BuGnuorexa [OK

14 XUMUYECKHE SBJICHUS. 1 1 COCTaBY pearupyromux u https://m.edsoo.ru/f
XuMUYecKas peakius 00pa3yIOINXCsT BELICCTB). f0d37fa
[Ipu3Haku u ycinoBust gOCTaBMTI’ bopaymer bubnuorexa [JOK

15 MPOTEKAHMSI XUMUYECKUX 1 MHAPHBIX BEIICCTB 110 https://m.edsoo.ru/f
peaxiii BAJICHTHOCTH U ogpenenfm) £0d3al6

BaJICHTHOCTH 110 popMyiamMm
3aKoH COXpaHEHUs PMY bubnuoreka [JOK
BemecTs. PaccraBisaTe

16 | Macchl BelIecTB. 1 KO>(OHIHCHTE B ypaBHEHHAX https://m.edsoo.ru/f

XUMHUYECKUE YPaBHEHUS . f0d3b88
XUMHYECKUX PEaKIIHH.

Berancienus HabmonaTe ¥ OMUCHIBATH

KOJIMYECTBa, MacChl 0GBEKTBI IPH TIPOBEEHHHU bubnuoreka [JOK

17 BEIIECTBA 110 1 JIEMOHCTpAITHiT H Ta60PaTOPHBIX https://m.edsoo.ru/f
YPaBHEHUSIM XUMHUUECKHX onBIToB. [IPOBOHTS f0d5708
peaKkin BBIYUCIICHHS IO (popmyaam
Knaccupuxanms XAMUYECKMX COETMHEHUN U
XUMHUUYCCKUX peaKquI YpaBHEHUSAM XUMHYECKUX bubGaunoreka HOK

18 (coenuHeHMS, 1 peaxmuit. [IpuMeHsTH https://m.edsoo.ru/f
Pa3IIOKEHHUS, 3aMEILECHNS, ecTecTBeHHO- Hayunble MeToasl | f0d3f34
oOmeHa) NO3HaHU (B TOM YHCIIE
M. B. JlomoHOCOB — HaOJI0ICHNE, MOJIEIMPOBaHNE

. ’ P " | bubmuoreka IIOK
YUYEHBIA-OHIIUKIIOTIEINCT. SKCIIEPUMEHT U OCHOBHBIE )

19 1 o https://m.edsoo.ru/f
0O0001IEeHnE " OoIIepanuy MBICIUTEILHOU f0d40c4
cUcTeMaTU3alys 3SHaHUH JeATENILHOCTH (CpaBHEHHE,

knaccudukanus) BeictpanBarh
pa3BEPHYTHIC MMUCbMEHHBIE U
" Sora Nol YCTHBIE OTBETHI C OTIOPOM Ha Eut OK

2 OHTpOJ'ILgaﬂ pabora No . HHGOPMAIIHIO B3 YIeOHIKA I h tI/tI J'I.I;I/OTeIaa L1 ;
o teme «Bemectsa u CTIPABOMHBIX MATEPHATIOB, deLféQBn.e S00.ru
XUMUHCCKUC pCAKIIIID rPaMOTHO UCHOJIB30BATh

W3Y4YEHHBIN NOHITUIHBIN
anmnapar Kypca XUMHH.

Paznen 2. Baxuneiimme npeacraBuTe M Heoprannyeckux Bemects - 30 yaco. KP - 2 I1P - 3
Bo3s — CMECh I'a30B.

Coc?Z: e Hcnonp30BaTh XUMUYECKYHO Bu6mioreka [[OK

21 Knctonon iyin.e — 1 CHUMBOJIMKY JJIsI COCTaBJICHUS https://m.edsoo.ru/f

P (dbopmy BellecTs, § f0d448e
pocToe BerecTso. O30H MOJIEKYJISIPHBIX YPaBHEHUN
duznyeckue u XUMHYECKUX PeaKlnii ¢
XMUMHYECKHE CBOMCTBA y4acTHEM KHCIOPOa. bubnuoreka [IOK

22 | kuciopoa (peakuuu 1 Xapakrepu3oBaTb (omucbiBath) | https://m.edsoo.ru/f
OKHCIICHHsI, TOPEHUE). coctaB Bo3ayxa, pusuueckue u | f0d4614
[Tonsitue 06 oxcuaax XHUMHYECKHE CBOUCTBA

bu6mmoreka [JOK
KHUCIIOpO/Ja B 1 MoJIydeHud, NpUMCHCHUC N https://m.edsoo. ru/f

23 11abopaToOpUH 1 3HauUEHUE B MPUPO/JIE U KUZHU ; dp ST :

IPOMBIIIUIEHHOCTH. YCJIOBCKaA. CpaBHI/IBaTL pCaknuu 0d497a



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

Ne
n/n

Tema ypoka

KoJ-Bo
aKajaeM.
JacoB

[IpuMeHeHue Kucnopoaa

24

TennoBoii a3 ekt
XUMHUYECKOUN PEaKIINH,
IIOHATHE O
TEPMOXUMHYECKOM
ypaBHEHUH, K30- U
SHI0TEPMHUUECKHUX
peaKIMsIX

25

Tonnuso (HedTh, Yroib U
MeTaH). 3arpsi3HeHue
BO3JlyXa, CIIOCOOBI €ro
MIPEOTBPAIICHHS

26

[IpakTnueckas padota Ne
3 no teme «llomyuenne n
coOupaHne KUCIOPoa,
W3y4YEHUE €ro CBOWCTB)

27

Boaopon — sneMeHT u
IIPOCTOE BEIIECTBO.
Haxoxnenue B mpupoe

28

duznueckue u
XHUMHUYECKHE CBOMCTBA
Bojopoaa. [Tpumenenue
BOJIOPOJIA

29

TlousiTie 0 KUCIOTaX U
COJIAX

30

CriocoOsl mostyueHust
BOJIOPO/JIa B JIAOOpaTOPUH

31

[IpakTuueckas padota Ne
4 o Teme «Ilomyuenue u
coOupanue BOJAOPO/Ia,
W3Y4YEHHUE ero CBOMCTB

32

MonspHsiii 00bEM ra3oB.
3akoH ABoraapo

33

Brruncienus o0béma,
KOJIMYECTBA BEIIECTBA
rasa o ero U3BECTHOMY
KOJIMYECTBY BELIECTBA
Wi 00bEMY

34

Brruncienus o0bEMOB
ra3oB M0 ypaBHEHUIO
peaKiuy Ha OCHOBE
3aK0HAa 00BEMHEBIX
OTHOIICHUM T'a30B

35

dusznueckue n
XUMHYECKHE CBOUCTBA

Buabl aesiTeIbHOCTH

TOPEHUS U MEJJIEHHOTO
okucneHus. OObACHATH
CYIIHOCTH 9KOJIOTHYECKHUX
npo0OJieM, CBSI3aHHBIX C
3arps3HEHUEM BO3yXa.
CnenoBath mpaBuiiaM
Oe3omacHOl paboThI B
naboparopuu npu
UCTIOJIb30BAHUH XUMHUYECKON
MOCY/IbI U 000pYAOBaHUS, a
TaK)Ke IpaBHJiaM OOpalleHus C
TOPIOYMMU BEIIECTBAMH.
[TmaHnpoBaTh U OCYIIECTBIATH
Ha TPAKTHKE XUMUICCKHEC
9KCIIEPUMEHTHI, IIPOBOTUTH
HAOJIIOJICHMS, 1eJIATh BBIBObI
0 pe3yJIbTaTaM SKCIePUMEHTA
IpY TIPOBEIEHUH JTa00paTOPHBIX
OIIBITOB U ITPAKTUYECKOU
paboThI. BEIYHCIATH KOMYECTBO
BEIECTBa, 00HEM ra3a 1o
dbopmynam. YdacTBoBaTh B
COBMECTHOM paboTe B TpyIIIe.
BricTpanBath pa3BépHyThIE
MUCbMEHHbBIE U YCTHBIE OTBETHI C
oTopoit Ha HHGOPMAITHIO U3
yueOHHMKa U CIIPAaBOYHBIX
MaTepUasIoB, FPAMOTHO
UCIOJIb30BaTh U3YYEHHBIN
MOHATUHHBIN alnapar Kypca
XxuMHH. PackpbIBaTh CMBICI
U3y4aeMbIX OHATHI U
MPUMEHSITh 3TH MOHATHUS TIPU
OTIMICAHWUU CBOMCTB BEILIECTB U
HX MPEBPAILICHUMN.
Xapaktepu3oBaTh (OIMHUCHIBATH)
buznyecKue 1 XUMUYECKHE
CBOMCTBA BOJIOPO/Ia, CIIOCOOBI
€ro MoJIy4eHHsl, IPUMEHEHHE.
Cobupatp mpubdop s
HOJIy4EeHHUs1 BOJOPO/IA.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JJISl COCTaBIICHUS
(dbopmy BellecTs,
MOJIEKYJISIPHBIX YpaBHEHUI
XUMHYECKUX PEaKIUui ¢
y4acTUEM BOJIOpoaa. Beraucnsateh
MOJISIPHYIO MaccCy BEILECTB;
KOJINYECTBO BEIIECTBA, 00BbEM
rasa, Maccy BeIlleCTBa;

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmmoreka [IOK
https://m.edsoo.ru/f
f0d4790

bubmmoreka [{OK
https://m.edsoo.ru/f
fOd4c4a

bu6mmoreka [{OK
https://m.edsoo.ru/f
fOd4ae2

bu6moreka [IOK
https://m.edsoo.ru/f
f0d4ddo

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d4ddo

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d50d2

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0d4ddo

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0d4f42

bubnuoreka [JOK
https://m.edsoo.ru/f
f0d542e

bu6nmoreka [JOK
https://m.edsoo.ru/f
f0d55a0

bu6nmoreka [JOK
https://m.edsoo.ru/f
f0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/f



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

Ne
n/n

Tema ypoka

KoJ-Bo
aKajaeM.
JacoB

BOJEI

36

CocraB OCHOBaHUH.
TTonsaTue 00
HHIUKATOPax

37

Bona kak pactBopurens.
Hacsienneie n
HEHACHIIIICHHBIC
pactBopbl. MaccoBas
JI0JIs1 BEIIECTBA B
pacTtBope

38

[IpaxTnueckas padota Ne
5 o Teme
«IIpurotoBnenue
PacTBOPOB C
OTpeaeIEHHON MacCOBOM
JIOJIEN PACTBOPEHHOTO
BEIIECTBA»

39

KonTpomnbnas pabota Ne2
o teme «Kucnopon.
Bopopona. Bona»

40

OKCHIIBI: COCTaB,
KJaccudukanus,
HOMEHKJIaTypa

41

[Tonyuenne u
XHUMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(}OTEepHBIX OKCHUIOB

42

OCHOBaHHUS: COCTAaB,
KJaccudukanus,
HOMEHKJIaTypa

43

[Tonyuenue u
XHUMHUYECKHE CBOMCTBA
OCHOBaHUM

44

Kucnotsr: cocras,
KJaccudukanms,
HOMEHKJIaTypa

45

[Tonyuenue u
XMMUYECKUE CBOWCTBA
KHUCJIOT

46

Conu (cpennue):
HOMEHKJIATypa, CIIOCOOBI
MOJTyYCHHUS, XHMUYECKUE
CBOICTBA

47

[TpakTuueckas padota Ne
6. Pemrenne
AKCIIEPUMEHTATBHBIX
3a71a4 10 TEME
«OCHOBHBIE KJIACCHI

Buabl aesiTeIbHOCTH

[IpoBoauTh pacyérsl 1o
YpaBHEHHUSM XUMHUYECKUX
peaKkuii: KOJMIecTBa, 00bEMa,
Macchl BEIECTBA MO0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce
peareHTOB WM MPOTyKTOB
peakuuu. CienoBaTh IpaBUiiaM
Oe3omacHOl paboThI B
naboparopuu npu
UCTIOJIb30BAHUH XUMHUYECKON
MOCYy/IbI U 000pYAOBaHUS, a
TaK)Ke IpaBHiaM OOpalleHus C
TOPIOYMMHU BEIIECTBAMHU B OBITY.
[TmaHupoBaTh U OCYHIECTBIATH
Ha MPaKTHKE XUMHUYECKHE
9KCTIEPUMEHTHI, TPOBOTUTH
HAOJIIOJICHMS, 1eJIATh BBIBObI
0 pe3yJIbTaTaM SKCIePUMEHTA.
Y4acTBOBaTH B COBMECTHOM
pabote B rpyme. PackpsiBaTh
CMBICIT U3y4aeMbIX MOHATUN U
MPUMEHSTH 3TH TIOHATHUS IPU
OTIMCAHUU CBOICTB BEIIECTB U
UX TIPEBpAILCHUI.
Xapaktepu3oBaTh (HU3UIECKUE U
XHUMHYECKHUE CBOMCTBA BOJIbI, €€
POJIb KaK pacTBOPUTEIIS B
PUPOJIHBIX IIpOIEccax.
CocTaBiiTh ypaBHEHUS
XUMHYECKUX PeaKluii ¢
yuactueM Bojibl. OObSICHSTD
CYLIHOCTb 3KOJIOTHYECKUX
npoOieM, CBA3aHHBIX C
3arpsi3HEHUEM TPUPOTHBIX BO/I,
CIOCOOBI OUYMCTKU BOJBI OT
pUMeceld, MEpHI 10 OXpaHe BOJ
oT 3arpsizHeHus. [lnanupoBarte u
OCYILIECTBIISITH Ha MPAKTUKE
XUMHUYECKHE IKCTIEPUMEHTHI,
IPOBOJUTH HAOIIOAEHUS, J1eN1aTh
BBIBOJIbI IO PE3yJbTaTaM
9KCIIEpUMEHTA IPU MPOBEICHUN
71a00paTOPHBIX OTIBITOB U
PaKTUYECKON pabOTHI.
CrnenoBatb mpaBuIam
6e3omacHoi paboThI B
nabopaTopuu npu
UCTIOJIb30BAHUN XUMHYECKON
nocyIsl 1 000pYAOBaHUSL.
[IpoBOANTE BBIYMCICHHUS C

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

f0d587a

bu6mmoreka [{OK
https://m.edsoo.ru/f
f0d59e2

bubmmoreka [{OK
https://m.edsoo.ru/f
f0d5b40

bubmmoreka [{OK
https://m.edsoo.ru/f
fOd5eba

bu6moreka [IOK
https://m.edsoo.ru/f
f0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/f
fod67ca

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0d67ca

bubnuoreka [JOK
https://m.edsoo.ru/f
fOdfee2

bubnuoreka [JOK
https://m.edsoo.ru/f
fOdfee2

bu6nmoreka [JOK
https://m.edsoo.ru/
00ad9474

bu6mmoreka [JOK
https://m.edsoo.ru/
00ad9b7c



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

KoJa-Bo
Ne T
eMa ypoKa aKajaeM.
n/n yp a
JacoB
HEOPraHMYeCKUX
COCIUHEHUI)Y
T'eneTnueckas cBsI3b
48 MEXy KJIacCaMH 1
HEOPraHMYeCKUX
COeqUHEHUN
49 O06o061IeHNE U 1
CUCTEMAaTHU3alus 3HaAaHWUHI
KontponbHas padoTa Ne3
1o TeMe "OCHOBHBIE
50 1

KJIaCChl HEOPraHUYECKUX
coequHeHun"

Buabl aesiTeIbHOCTH

IPUMEHEHUEM NOHSTHUS
«MaccoBasi J0J1s BEIIECTBA B
pactBope». BeicTpauBarhb
pa3BEpPHYThIE MMUCbMEHHBIE U
YCTHBIE€ OTBETHI C OIIOPOU Ha
UHPOpMALKIO U3 yIeOHHKA U
CIPaBOYHBIX MAaTEPHAJIOB,
IrPaMOTHO MCHOJIb30BaTh
W3YYEHHBIN NOHATUIHBINA
anmnapar Kypca XUMHH.
KnaccudumnupoBats nzydaemoie
BELIECTBA 110 COCTaBy U
cBoiictBam. CoCTaBIsATh
(bopMyJIbl OKCHUJIOB, KUCIIOT,
OCHOBAaHMI, COJICH U HAa3LIBATh
UX 110 MEKTyHapOJHOU
HOMEHKJIaType.
[Iporao3upoBarts cBOWCTBa
BELIECTB HA OCHOBE OOLIUX
XUMHYECKHUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYIIIT
BEILIECTB, K KOTOPBIM OHH
oTHOCcsTCS. COCTaBIATh
MOJIEKYJIIPHBIE YPAaBHEHHUS
pEAKIUA, NILUTFOCTPUPYIOIIUX
XUMHUYECKHE CBOMCTBA U
CIOCOOBI OJyYEHUS BEUIECTB
M3YYEHHBIX KJIacCOB/TPyII, a
TaKXe IMOATBEPKAAFOIINX
T€HETUYECKYIO B3aUMOCBSI3b
Mexay HuMHu. [Ipons3BoauTh
BBIYMCIICHUS 10 YPABHEHUSM
XUMUYECKUX PEAKIUH.
[InanupoBaTh U OCYIIECTBIATH
Ha [IPaKTUKE XUMHYECKHE
SKCIIEPUMEHTBI, TPOBOIUTH
HAOIIOICHU S, 1e1aTh BHIBOIbI
10 pe3ybTaTaM SKCIIEPUMEHTA
IpY IpOBeIeHUH Ja00paTOPHBIX
OTIBITOB M MPAKTUYECKUX paboT.
CrnenoBath npaBujiam
6e3omacHoi paboThl B
nabopaTopuu npu
UCII0JIb30BAHUN XUMHUYECKOU
nocysl 1 000pyA0BaHUSL.
BeicTpauBarth pa3BEpHyThIE
IMCbMEHHBIE U YCTHBIE OTBETHI C
onopoi Ha nHpGopMaIHIo U3
y4eOHUKa U CIIPaBOYHBIX
MaTepUajoB, IPaMOTHO

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [{OK
https://m.edsoo.ru/
00ad9a50

bu6mmoreka [{OK
https://m.edsoo.ru/
00ad9ch2

bu6mmoreka [JOK
https://m.edsoo.ru/
00ad9ela



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

Ne
n/n

Tema ypoka

KoJ-Bo
aKajaeM.
JacoB

Buabl aesiTeIbHOCTH

UCII0JIb30BATh U3yYCHHBIN
MOHATUMHBIM aIlrapar Kypca
XUMUHU.

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumuiueckux 3jiaementon /1. U.
MenpeneeBa. Ctpoenne aToMoB. XuMuueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuum - 15 yacos. KP -1 1IP -0

51

[TepBbie NONBITKH
KJaccuukanuu
XUMUYECKUX DJIEMEHTOB.
[Tonsatre o rpynmax
CXOJHBIX NIEMEHTOB

52

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKUX DIEMEHTOB
. . MenneneeBa

53

[Tepuonsl, rpynmsl,
MO AT PYTIIIBI

54

Crpoenue aToMOB.
CocTaB aTOMHBIX SIIED.
M3oTtonsr

55

CtpoeHue 3IeKTPOHHBIX
000JI0YEK aTOMOB
9JIEMEHTOB
[Tepuonuueckoit
cuctemsr /1. 1.
Meunpeneena

56

XapakTepucTUKa
XHMHYECKOI'0 JIEMEHTa
110 €ro IOJIOKSHHIO B
[Tepuoanueckoii cucreme
. Y. MeHnaeneeBa

57

3HayeHHne
[Tepuoanueckoro 3akoHa
JUISl pa3BUTHS HAYKU U
npaktuku. . W.
MenneneeB — y4EHBIN,
MeJaror u rpaxxJaHuH

58

aﬂeKTpOOTpI/IHaTCHLHOCT
b aTOMOB XUMHUYCCKUX
OJICMCHTOB

59

HMoHnas xuMudeckas
CBA3b

60

KoBanenrnas oJrsIpHas
XUMHYCCKas CBA3b

61

KoBanenrnas

PackpsiBaTh CMBICIT
MIEPUOIUYECKOTO 3aKOHA.
OnuceIBaTh CTPOCHUE TAOTHUIIBI
«Ileproanyeckas cucreMa
XHMHUYECKUX 3jiemenToB J[. 1.
MenpaeneeBa». MoienupoBarthb
CTPOCHHE aTOMA,
SHEPreTHYECKUX YPOBHEN U
MOAYPOBHEHN IIPH MOMOIIN
PHUCYHKOB, 3JI€KTPOHHBIX
KOH(pUrypauu u
ANEKTPOHHOTpaPUUECKUX
dbopmyn. TlosicHsaTs hu3mUecKuit
CMBICII IOPSAAKOBOTO HOMEPA,
HOMEPOB IEPHOJIA U TPYIIIIBI
3JIEMEHTa. XapaKTepHu30BaTh
XMMHYECKHE HIEMEHTHI IIEPBBIX
TPEX NEPUOJOB, KAIUM, KaTbIIHI
U UX COCIMHEHUS 110
nosioxeHuro B Ileproauueckoi
cucteme .. Menaeneena.
OO0BICHATH 00IIHE
3aKOHOMEPHOCTH B H3MCHEHUU
CBOMCTB XUMHUYECKUX
JIEMEHTOB (M3MEHEHUE
pannycoB aTOMOB,
NEKTPOOTPULATEIBHOCTH,
BAJICHTHOCTH) U X COEANHEHHN
B IIpeieax MaJlbIX IEPUOJOB U
IJIaBHBIX MOATPYIII C YYETOM
CTPOEHUS UX aTOMOB;
Y4acTBOBaTh B COBMECTHOU
paboTe B ape WM rpyrie.
BeicTpauBath pa3BEpHyThIE
IMCbMEHHBIE U YCTHBIE OTBETHI C
onopoi Ha uH(GopMaIHIo U3
y4eOHHUKa U IPYTUX
VCTOYHUKOB, B TOM YHCIIE
HNurtepHera. PackpbIiBaTh CMBICT
M3y4aeMbIX OHATHI.
OnpenensaTs BUA XMMUYECKON
CBS3M B COCJJMHEHUH.
MonenupoBaTh CTpOEHHE

bubmmoreka [IOK
https://m.edsoo.ru/
00ad9ffa

bubmmoreka [{OK
https://m.edsoo.ru/
00ada52c

bu6moreka [IOK
https://m.edsoo.ru/
00ada52c

bu6moreka [IOK
https://m.edsoo.ru/
00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/
0Oada6bc

bu6mmoreka [JOK
https://m.edsoo.ru/
00ada824

bubnuoreka [JOK
https://m.edsoo.ru/
00ada96e

bu6nmoreka [JOK
https://m.edsoo.ru/
00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/
0Oadac34

bu6mmoreka [JOK
https://m.edsoo.ru/
0Oadaab8

bu6nmoreka [JOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

KoJa-Bo
Ne T
eMa ypoKa aKaaeM.
n/n yp a
4acoB
HEMoJIIpHAs XUMUYIeCcKast
CBA3b
62 CreneHp OKUCIEHUS 1
OxucauTenpHo-
63 BOCCTAHOBUTEIIHHBIE 1
peaxiuu
OKUCIUTEIN U
64 1
BOCCTAHOBUTEIN
KontponsHas padorta Ned
65 o Teme «CTpoeHue 1
aToMa. XuMHU4ecKas
CBA3bY»
66- 68 | PezepBHBIN ypOK. 3

Buabl aesiTeIbHOCTH

MOJICKYJI TIPH TIOMOIIA
PUCYHKOB, MOJIETIEN,
AIIEKTPOHHBIX U CTPYKTYPHBIX
dopmyn. Mcnons3oBaTh
XHUMHYECKYIO0 CUMBOJIHKY JIJISI
COCTaBJICHUS (OPMYJT BEIIECTB,
AJIEKTPOHHOTO OanaHca
peakuuii. OnpenensiTh CTENEeHb
OKHCJICHHUS] aTOMOB XHMHYECKUX
3JIEMEHTOB 10 hopMynaM U
COCTaBIIATH (POPMYJIbI OMHAPHBIX
COEIUHEHUN 110 CTEIIEHU
OKHCJICHHUS] aTOMOB XHMHUYECKUX
aneMeHToB. OnpenensiTh
OKHUCITMTEITh ¥ BOCCTAaHOBUTEJIb.
PaccraBasats ko3 uiineHTs! B
CXeMax MPOCTHIX OKUCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKITUIT
METOJIOM 3JICKTPOHHOTO
Oantanca. HaOmromate
XUMHYECKHE OTBITHI 110 TUIAHY,
aHAJIM3UPOBATH U JIENaTh
BEIBOJEL. Mcnons3oBath UKT
JUTSL CO3JTaHUS MOJIeNICH,
MOJITOTOBKH MPE3EHTALNH,
JOKJIAJIOB 110 TEME.
BricTpauBath pa3BEépHyThIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
OTOpoi Ha MHPOPMAIIHIO U3
y4eOHHKA U APYTHUX
UCTOYHUKOB, B TOM YHCIIE
WNurepuera.

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/
0Oadaahb9

bu6mmoreka [{OK
https://m.edsoo.ru/
00adae28

bubmmoreka [{OK
https://m.edsoo.ru/
00adb076

bubmmoreka [{OK
https://m.edsoo.ru/
00adb076

bubmmoreka [{OK
https://m.edsoo.ru/
00adb486

PezepBHoe Bpems - 3 yaca (u3 Hux AKP — 2 yaca)

Hroro no nporpamme - 68 yacos. KP — 0, I1P - 3,5



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

TemaTuveckoe IVIAHMPOBAHUE M0 YU4eOHOMY NpeaMeTy « XuMHus»

9 kiacce

JJIeKTPOHHBbIE
Koa-Bo
Ne (ungposbie)
Tema ypoka aKaJaeM. Buanl nesiteLHOCTH
n/n oOpa3oBaTe/ibHbIE
4acoB
pecypchbl
Pa3nen 1. BemecTBo n xumu4veckue peakuuu - 17 vacop. KP -2 IIP - 1
[Tepunoaudeckuii 3aKoH. XapakTepu30BaTh Bubnmorexa [IOK
1 Hepuoauyeckas cucrema 1 XUMUYECKHE MEMEHTH | https://m.eds00.ru/
XUMHAYECKUX DIIEMEHTOB NepBBIX  TPEX  NEPHOIOB,  (0adb59e
A. Y. Menneneesa Kamusg M Kajgplusd 10 HX
3aKOHOMEPHOCTH B
I/I3M6HCHI/IE CBOWCTB ?IOHOKGHI/IIO % | Bubmorexa HOK
2 1 epuoauieckoit. cucreme L. | pins.iim edsoo.ru/
XUMHUYECKUX DJIEMEHTOB n. Menneneena. 00adb6b6
IIEPBBIX TPEX IEPUOJOB Knaccudumnuponats u
Knaccudukanus u Ha3bLIBaTh HEOpraHU4YeCKHe
(uran P bubmuoreka [JOK
3 | HoMeniiatypa 1 pemeeina TBYRETHE | https://m.edsoo.ru/
HEOPraHMYeCKUX KkinaccoB. OmnuceIBaThL O0OIIME ps./im. '
. 00adb7e2
BEIIECTB XHUMHYECKHE CBOIicTBa
4 Buibl XUMUYECKOH CBSA3H 1 BCIICCTB PasIMIHBIX KIACCOB, | Fuonporexa IIOK

M THUIIBI

MOATBCPKIAATH CBOMCTBaA

https://m.edsoo.ru/



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

n/n

Tema ypoka

KoJ-Bo
aKajaeM.
JacoB

KPpUCTATNIMYCCKUX
pemeéToK

KonTtponsHas padora Nel
o teme «IloBTopenue u
yriayOJieHne 3HaHU!
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kimacca

Knaccuduxarus
XUMHUYECKUX PEAKIUH I10
Pa3JINYHBIM IPU3HAKAM

[TonsatHe o ckopocTn
XUMHUYECKON PEaKIUU.
[ToHsiTHE O TOMOTEHHBIX
U T€TePOTEHHBIX
peaKIusIX

[TonaTHe 0 XUMHYECKOM
paBHOBecuH. DaKTOPHI,
BIIMSIFOLIIE HA CKOPOCTh
XUMUYECKON PEaKUy U
IIOJIOKCHHE
XHUMHYECKOTO
paBHOBECHS

OKHCIIUTEILHO-
BOCCTAaHOBUTEIbHEIE
peaKIumn

10

Teopus
ANEKTPOIUTUYECKOI
nuccouuanuu. CuibHbIE
U CJ1a0bl€ ANEKTPOJIUTHI

11

HoHHbIe ypaBHEHUS
peakuui

12

XHUMHUYECKHE CBOMCTBA
KHCJIOT U OCHOBAaHUH B
CBETE MPEACTABICHUI 00
AJIEKTPOJIUTUYECKON
JIHCCOIAIIAN

13

XHUMHUYECKHE CBOMCTBA
COJIEH B CBETE
MIpeICTaBICHU 00
AIEKTPOIUTHYECKON
JMCCOLIMAINU

14

[TonsTue o ruaponuse
conen

15

O060011IEHNE U
CUCTEMATHU3ALNS 3HAHUMN

Buabl aesiTeIbHOCTH

IIpUMEpaMu  MOJIEKYJIIPHBIX
YpaBHEHUH XAMUYECKAX
peakuuii. Onpenenstb BUJ
XMMHYECKOM CBS3M U THI
KPUCTAJUIMYECKOW  PEIIETKH
Bemiectsa.  IIpornosmpoBath
CBOMCTBA BEILIECTB B
3aBUCHMOCTHU OT UX CTPOCHHUSI.
BricTpauBare  pa3BEpHYThIE

IUCbMEHHbIE U YCTHBIE
OTBETHI €  ONOPOM  HA
uH(popMaLni0 U3 yueOHUKa U

CIIPaBOYHBIX MaTepHuasos,
rpaMOTHO HCITIOJIb30BAaTh
W3Y4YEHHBIN MTOHSATUWHBIN
amnmapar Kypca XUMUU.
PackpsiBath CMBICHI
M3y4aeMbIX MTOHATHN u

MMPUMCEHATL OTHU IMOHATHA IIPH
ONMCAaHUM CBOMCTB BEUICCTB N

170:¢ MPEBPAILICHUH.
Knaccudunmponarts

XUMHYECKHUE  PpEaKUUu 10
pa3IMYHBIM MpU3HAKaM.
YcranaBauBaTh 3aBUCHMOCTH
CKOpPOCTHU XUMHUYECKON
peakuu OT  pa3JIMYHbBIX
dakropoB. I[IporHo3mpoBarhb
BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX TMpPEBpaIlCHU B
Pa3JIMYHbBIX YCIIOBUSIX.
Onpenensatb OKUCIUTENb U
BoccTtaHoBuTeapb B OBP.
CocraBisiTh 3JIEKTPOHHBIN
OaslaHC pEaKIINH.

[Ipou3sBoanTE BBIUMCIIEHUS IO
XUMHYECKUM YPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOM
paboTe B mape WM TpyIIe.
BeicTpauBate  pa3BEpHYTBIE
MIUCbMEHHBIE u YCTHBIE
OTBETBI C  ONOpPOM  Ha
uHpOpMalLno U3 ydeOHUKa U

CIIPaBOYHBIX MaTepuaos,
IrPaMOTHO UCIIOJIb30BAaTh
U3Y4YECHHBIN MTOHSATUWHBIN
amnmapar Kypca XUMUMU.
PackpsiBaTh CMBICII

N3y4acMbIX HOHHTI/II‘/’I, a TakKKe

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

00adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/
00adbch0

bu6mmoreka [IOK
https://m.edsoo.ru/
00adbe9a

bu6moreka [IOK
https://m.edsoo.ru/
00adc28c

bu6moreka [IOK
https://m.edsoo.ru/
OOadcade

bu6mmoreka [IOK
https://m.edsoo.ru/
00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/
00add448

bubmuoreka [JOK
https://m.edsoo.ru/
00add5d8

bu6mmoreka [JOK
https://m.edsoo.ru/
00add8h2

bu6mmoreka [JOK
https://m.edsoo.ru/
00add9d4

bu6mmoreka [JOK
https://m.edsoo.ru/
00addd12



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

Kou-Bo
Ne T
eMa ypoka aKajeMm.
n/n yp A
4yacos
[IpakTuyeckas padora Ne
1. «Pemenue
16 1
AKCIIEPUMEHTATBHBIX
3a1a9»
KonTtponsHas padorta Ne2
o TemMe
17 «DNEKTPOJIUTHYECKAS 1
T CCOTIHALINS.

XUMUYECKUE PEAKIIUU B
pacTBopax»

Buabl aesiTeIbHOCTH

CMBICI TEOPUHN
ANEKTPOJIUTUYECKON
JICCOLIMALIAH. OOBsICHATH
IMPUYIUHBI
DJIEKTPOIIPOBOJIHOCTH BOJHBIX
pacTBOpOB BEIIIECTB,
pasznuyath ciabble U CUIIbHBIC
ANEKTPOJIUTHI. CocraBnsTh
YpaBHCHUA Aucconuanuumn

KHCIIOT, IIeNoYed U COJICH,
MOJHbIE U COKpAIIEHHBIC
MOHHBIC ypaBHEHUS
XUMHUYECKUX peakuuit
MOHHOTO OOMeEHa, KpaTKue
WOHHBIC YPaBHEHHS TPOCTHIX
peakuuii TUIpPOJIM3a COJIEH.
XapaxkTepu3oBaTh oOurue
XUMHYECKHE CBOICTBa
BEILIECTB PA3IUYHBIX KJIaCCOB
Ha OCHOBE TEOPHUH
3JIEKTPOJTUTUUECKON

JUCCOLMALNN; MOATBEPKIATh
CBOICTBa npuMepaMu
MOJIEKYJISIPHBIX W HOHHBIX
YpaBHEHUH XUMHUYECKUX
peaKuuid. Pemmratn
SKCIIEPUMEHTAJIbHBIE  3a/1a4
no Tteme. IlnanupoBate wu
OCYHIECTBJISATh Ha IPAKTHUKE
XUMHUYECKUE HKCIIEPUMEHTHI,

IPOBOTUTH HaOJIrO/IeHUS,
JeaTh BBIBO/IbI o
pe3yibTataM  3KCIIEPUMEHTa
npu NPOBEICHUU
7a00paTOPHBIX  OMBITOB U
NPaKTUYECKUX pabor.
CrnenoBatb npaBUIaM
Oe3omacHoi paboThl B
naboparopuu npu

WCIIOJIb30BAaHUN  XUMHUYECKOU
nocyasl M 00OpyZOBaHUS.
[IpoBOIuTE BBIYMCIIEHUS IO
XMUMHYECKUM YPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOMU
paboTe B mape WM TpyIIIe.
BeicTpauBate  pa3sBEpHYThIE
IIUCbMEHHBIE U YCTHBIE
OTBETBI C  ONOpPOM  Ha
uHpopMalLKIo U3 yueOHUKA U
JpYrux VCTOYHUKOB

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubnuoreka [IOK
https://m.edsoo.ru/
00addbfa

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



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

DJIEeKTPOHHbIE

Kou-Bo
Ne (uudgposbie)
i Tema ypoxka aKajeMm. Bujbl 1esiTeIbHOCTH ofipazopazennabIe
4acoB
pecypchl
uHpOpMaLlUK, B TOM 4YHCIE
HurepHera.
Paznen 2. Hemera/ibl 1 X coeinHenus - 25 yacos. KP- 1 IIP- 4
OO6mras xapakTepucTuKa O6LACHSITE obmme | Bupmorexa [IOK
1g | [/IOTCHOB. XHMIHECKHE 1 3aKOHOMEPHOCTH B | https://m.edsoo.ru/
CBOMCTBA Ha HIPUMEPC M3MEHEHUH CBOMCTB | 0)0addfe2
X1opa HEMETAIUIOB M UX COEIHHEHHIA
Xnoposogopon. ComsiHast B NpeleNax MalblX NEPUONOB | pyeoworera [[OK

19 | KUCnOTa, XHMMHHCCKHE 1 M- THaBHBIX = TOAIPYHIL | hitns://m.edsoo.ru/
CBOUCTBA, ITOJIydCHHC, [Tepnognueckoit CHCTEMBI | ()050e104
NPUMCHCHUC XUMHYECKUX  DJIIEMEHTOB C
[TpakTuueckas padota Ne €TOM CTPOCHMS WX aTOMOB.

2 io TeMe «HOJ%"I@HI/IC %IglpaKTepTI/EOBaTL bubmaorexa LIOK

20 . 1 https://m.edsoo.ru/
COTISHOH KHCIIOTHL, q)nsldquKne W XHMHMECKHE | g0 a0/
n3ydeHue e€ CBONCTB» CBOWCTBA TMPOCTHIX BEIIECTB
Berancnenus no rajoreHoB  (Ha  mpumepe
YPaBHEHUSIM XJI0pa) M CIOKHBIX BEIIECTB | ByGmmorexa LIOK

21 | XMMHYECKHX PeaKIni, 1 (xmopoBoioposia,  XIOPUAA | https://m.edsoo.ru/
€CITH OJINH U3 PEareHTOB HaTpHs), CrIoCO0R! UX | 00ade488
JaH B H30BITKE MOJIy4EHUS, TPUMEHEHUEe U

SHaueHHe B MPUPOSE M HKUSHH | B anporera [IOK
gp | OOmas xapakrepucTika 1 HeIoBeKa. Onpenemite | pitoe-//m edsoo.ru/
31emMeHTOB VIA-Tpynmsl XITOPUA-MOHBl B PACTBOPE. | nnadapaa
[InanupoBaTh u
ANIOTpOTHBIE
OCYILIECTBIISITh Ha TMpaKTHKE
MoIM(bHKaHHH CCpBL. . XUMHUYECKHUE DKCIICPUMEHTEL, | bubanoreka HOK
Haxoxnaenue cepsl u e€ .

23 . 1 POBOJUTH Habmonenus, | https://m.edsoo.ru/
COe/IMHEHMH B IPHpOJIE. Jle1ath BBIBO 1bI 1o | 00ade64a
XUMUYECKUE CBOMCTBA

pe3yapTaTaM  JKCIEpPUMEHTa
CCpB! npu POBEICHUU
CepoBo10pO1, CTPOCHHUE, 1aGOpATOPHBIX  OIBITOB M bubnuorexa [JOK

24 | pusnueckue u 1 NPaKTHYECKHX pabor. https://m.edsoo.ru/
XAUMHYECKHE CBOMCTBA CrenoBath NpaBuIam 00ade802
Oxcuppl cepbl. CepHas Oe3onacHOM paboThl B | E6IHoTeKa IIOK

o5 | KHCIIOTA, (1)1/131/1116“01(1/16 u 1 nabopaTopun npu https://m.edso0.ru/
XMUMHYECKUE CBOICTBA, MCTIOJIE30BAHMH  XMUMHYECKOH | g 40000
MIPUMEHEHHE nocyabl W 000pYyAOBaHHUS.

XUMHUYECKUE PEAKIINH, BoicTpauBath  pasBEpHYTHIC
JIEKAalllMe B OCHOBE INMCHbMCHHBIC u YCTHBIC
MPOMBIIIIEHHOTO OTBCTHI C OHOpOfI Ha
croco0a moyryueHust uH(opmanno u3 yuyeOHuka v | bu6nmoreka [IOK

26 | CepHOU KUCIIOTBHI. 1 CIIpaBOYIHBIX MaTepualos, | https://m.edsoo.ru/
XuMuyeckoe I'paMOTHO HUCI10JIb30BaTh | 00adec8a
3arpsi3HEHUE N3YUCHHBIN TTOHATUHWHBIN
()pr)Ka}o]_uef/'I cpensbl arrapar Kypca XUMUU.

COEIMHEHUSIMH CEPhI O06bsacHATH obmme
Beruucnenue maccoBoi 3aKOHOMCPHOCTH _ B | bubnnorexa IJOK

27 | 10 BBIXOJA POIYKTa 1 M3MCHCHIN CBOUCTB | https://m.edsoo.ru/

peakiuu snementoB VIA-rpynmel ¥ uX | 0nadec8a



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

Ne
n/n

Tema ypoka

KoJ-Bo
aKajaeM.
JacoB

28

OOm1ast xapakTepuCTUKA
3J1EMEHTOB VA-TpyNiibl.
A30T, pacIpoCTpaHeHUE
B IIpHUpoJe, GU3NIECKUe
Y XMMHYECKHE CBOMCTBA

29

AMMMak, ero
¢busnveckue u
XUMHYECKHE CBOICTBA,
MOJTyYCHHUE U
MIPUMEHEHUE

30

[IpakTnueckas padota Ne
3 no teme «llosnyuenue
aMMHaKa, U3y4eHHe ero
CBOMCTB»

31

A3oTHAg KHCIIOTa, €€
¢buznueckue u
XUMHYECKHE CBOMCTBA

32

Hcnonb3zoBanue
HUTPATOB U COJIEN
aMMOHHSI B KQUeCTBe
MUHEpaJIbHbIX
ynoOpenuii. XuMuueckoe
3arpsi3HeHue
OKpY)Karollen cpeibl
COEIMHEHUSIMU a30Ta

33

docdop. Oxcua
docdopa (V) u
dhocdhopnas kucinora,
(dbuzuveckue u
XUMUYECKHE CBOWCTBA,
MOJTyYCHHE

34

Hcnonb3oBanue
(docdaroB B kauecTBe
MUHEpaJIbHBIX
ynoopenuil. 3arps3HeHue
MIPUPOJTHON CpeIbl
dhocharamu

35

Yraepon,
pacrpoCTpaHEeHUE B
npupoae, Gpuznueckue u
XUMHUUYECKUE CBOMCTBA

36

Oxcunel yriaepoja, ux
¢busnyeckue u
XMMUYECKHE CBOMCTBA.
DKOJIOTHYECKHE
po0OJIeMbl, CBSI3aHHBIE C
okcuzaoMm yriepoaa (1V)

37

YronwHasg KUcioTa U €€

Buabl aesiTeIbHOCTH

COCAVHEHUN c y4éToM
CTPOCHUA Hux aTOMOB.
XapakTepu3oBaTh

¢u3uueckne W XUMHUYECKHE
CBOICTBA MPOCTOTO BELIECTBA
ceppl M €€  COEAMHEHUM
(cepoBonOpoa, OKCHJIOB
CEepHIL, CEpHOM  KHCIJOTHI,
cynb(daTtoB), cmocoObl  HX
NOJTy4eHUsl, TPHUMEHEHHE |
3HAa4YCHHE B MPHUPOJIE U KU3HU
YeJI0BEeKa. Onpenensrsb
Halmuuue cynb(ar-uoHOB B
pacTBope. OOBsICHATD
CYLIHOCTb HKOJIOTHIECKUX
npo0OJiem, CBSI3aHHBIX c
nepepaboTKOW  COeqMHEHUN
CepHl. [ImanupoBaTh 51
OCYIIIECTBIISITh HAa TIPAKTHKE
XUMAYECKHE OJKCIIEPUMEHTHI,

MIPOBOJIUTH HaOJIIOICHMS,
JIeJIaTh BBLIBOIBI o
pe3yiabTaTaM  AKCIIEPUMEHTA.
Cnenosats npaBuIamMm
Oe3omacHoOi paboThl B
nabopaTopun npu
HCIOJL30BAHUN XUMHUYECKOM
nocyasl W 00OpyAOBaHUS.

HpOI/ISBO,Z[I/ITB BBIYMCIICHUA I10

XMUMHUYECKUM  YpPaBHEHUSM.
Hcnonb3oBath npu
BBINOJIHEHUH y4eOHBIX
3aJaHUi  TEKCTbl y4yeOHMKa,
CIPaBOYHBIE MaTepHabl
(ITepuoguueckyro  cucremy

XUMHUYECKUX dj1eMeHToB [l. .

Menpeneesa, Tabnuy
PacTBOPUMOCTH KHUCJIOT,
OCHOBaHMUI M cojieli B BoJE,
JJIEKTPOXUMHUYECKUN pan
HaIpsHKEHUN METaJIOB).
Hcnonn3oBars npu
BBIIIOJTHEHU U y4eOHBIX
33aHMd U B Ipolecce
HCCIIEIOBATEIILCKOM

JeATeIbHOCTHU Hay4HO-
MOITYJISIPHYIO JUTEPATypy
XUMHUYECKOTO  COJIEpIKaHMUS,
CIIPaBOYHBIE MaTepHUabl,

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [IOK
https://m.edsoo.ru/
00adeeab

bu6mmoreka [{OK
https://m.edsoo.ru/
00adf004

bu6mmoteka [IOK
https://m.edsoo.ru/
00adf180

bu6moreka [IOK
https://m.edsoo.ru/
00adf306

bu6moreka [IOK
https://m.edsoo.ru/
00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/
00adf68a

bubmuoreka [JOK
https://m.edsoo.ru/
00adfc20

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

bu6mmoreka [JOK
https://m.edsoo.ru/
OOadfebe

bu6mmoreka [JOK



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

n/n

Tema ypoka

KoJ-Bo
aKajaeM.
JacoB

COJIn

38

[Ipaktuyeckas padora Ne
4 no teme "Ilonyuenue
YIJIEKUCIIOTO Ta3a.
KauectBennas peakuus
Ha KapOoHaT-HOH"

39

ITepBoHayanbHbIE
TOHATUS 00
OPraHuYeCKUX
BEIIECTBAX KaK O
COEIMHEHUSX YIIIepo/ia

40

Kpemnwnii u ero
COCIMHEHUS

41

[IpakTnueckas padota Ne
5. Pemenne
IKCIIEPUMEHTATLHBIX
3aJ1a4 IO TEME
«Baxneimue
HEMETaJUIBI U UX
COEIMHEHUS

42

KontponsHas padora Ne3
no teMe «Baxnenmue
HEMETAJUJIbl U UX
COCTMHEHUS»

Buabl aesiTeIbHOCTH

pecypcenl Hurepnera
OOBsCHATD oOmme
3aKOHOMEPHOCTH B
U3MEHECHUU CBOMCTB
a5ieMeHTOB VA-Tpymnibl U UX
COEAVMHEHUHN c y4€TOM
CTpOEHUs ux aTOMOB.
XapakTepu3oBaTh

dusznyeckue W XUMHUYCCKUE
CBOMCTBAa MPOCTBHIX BEIIECTB
azota u ¢ochopa U uX
coeIMHEHUN (aMMuaKa, coJier
aMMOHHMS, a30THOW KHCIIOTHI,
HUTpaTOB, okcuma docdopa
(V) u dochopHOi KHCIOTHI,
docdaroB), cmocoObl  UX
MOJIydeHUs, TPUMEHEHUE W
3HAUCHUE B MPHUPOJEC U KUZHH
yenoBeka. OnpenensTh MOHBI

aMMOHMSI U (ochaTHOHBI B
pacTtBope. OOBACHATD
CYLIHOCTb 9KOJIOTHYECKUX
npo0OJiem, CBSI3aHHBIX c
HaX0KICHUEM COCIMHEHUN
aszora u dbocdopa B
OKpyKaroueu cpene.
[InanupoBaTh u

OCYIICCTBJIATE Ha IIPAKTHUKE
XUMHYECKHUE OKCIICPUMCHTEIL,

IPOBOJTUTH HaOJIr0/IeHYS,
JeNaTh BBIBO/IbI o
pe3yibTaTaM  3KCIIEPHMEHTa
npu NPOBEICHUU
7a00paTOPHBIX  OMBITOB U
NPaKTUYECKOH paboTHI.
CrnenoBatb npaBUIaM
Oe3omacHoi paboThl B
nabopaTtopuu npu
UCTOJIb30BAHUN  XUMHUYECKOMH
nocyasl M 00OpyZOBaHUS.

HpOI/ISBO)II/ITL BBIYHCJICHUSA I10

XUMUYECKUM ypaBHEHUSIM.
Hcnonb3oBaTh npu
BBITTOJTHCHUH y4eOHBIX
3alaHUl  TEKCThl y4eOHUKa,
CIIPaBOYHbBIC MaTepHabl
(TIepuoINYECKYIO CUCTEMY
XUMHUYECKUX 3jementoB [l. U.
Meneneena, TabIuUIly
pPacTBOPUMOCTH KHCJIOT,

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/
00ae006¢

bu6mmoreka [IOK
https://m.edsoo.ru/
00ae027e

bu6mmoreka [IOK
https://m.edsoo.ru/
00ae054e

bu6moteka [IOK
https://m.edsoo.ru/
00ae080a

bu6moreka [IOK
https://m.edsoo.ru/
00ae0bf2

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



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

n/n

Tema ypoka

KoJ-Bo
aKajaeM.
JacoB

Buabl aesiTeIbHOCTH

OCHOBaHMII M cojieii B BoOJE,

NIEKTPOXUMUYECKUN pan
HaNpPsDKEHUN METAJIJIOB).
OOBsACHATD oOurue
3aKOHOMEPHOCTH B
U3MEHECHUU CBOMCTB
aneMeHToB |VA-rpynnsl u ux
COEAVMHEHUHN c y4€TOM
CTPOCHHUS X aTOMOB.
XapakTepu3oBaTh

bu3ndecKue M XUMUYECKUE
CBOMCTBAa MPOCTBHIX BEUIECTB
yriepoja W KpPEeMHUS U HX
coeqUHEHNN (oxcumoB
YIJIEpOJia, YTOJbHOM KUCIIOTHI,
KapOOHATOB, OKCH/Ia KPEMHHS,
KPEMHHUEBOM KHWCIIOTHI,
CHUJIMKAaTOB), CIOCOOBI WX
MOJY4YCHHS, TPUMEHEHUE |
3HAYCHHUE B MPUPOJIC U KU3HH
YyelloBeKa. OOBACHATD
MPUYMHHO-CJIEICTBEHHYIO

CBSI3b. CTPOCHUE BEIIECTBA —
CBOICTBAa — TMPUMEHEHUE —
Ha M[puMepax COEAUHEHUM
yriepoja u KPEMHUS.
Onpenensatb  kapOoHaT- |
CUJIMKAaT-HOHbI B PAacTBOpE.

OOBACHATD CYIIIHOCTh
JKOJOTHYECKUX npooieM,
CBS3AaHHBIX C HAXO0XKICHHEM
YTIIEKHUCIIOTO rasa B
OKpYXaromen cpene.
[ToaTBepxkaarh 0COOCHHOCTH
cocraBa OpraHUYeCKHUX

BEIIECTB IIPUMEPaMH MPOCTHIX
COEQUHEHUN (MeTaH, JTaH,
STUJICH, AaLEeTWJEeH, 3TaHoJI,
[JIMLEPUH, YKCYyCHas
KHCJIO0TA), B3alMOCBS3b
HEOPraHUYECKUX COEAMHEHUN
yriaepoaa M OPraHUYECKUX
BeniecTB. OnMChIBaTh  POJIb
0€eJKOB, )KUPOB U YIJIEBOJOB B
(YHKIIMOHUPOBAHUHN  JKUBBIX
OpraHu3MOB, COCTaB
HPUPOIHBIX HCTOYHUKOB
YIJIEBOJOPOJOB, HUX pOJb B
ObITY W TPOMBIIIJICHHOCTH.
[IpoBOANTH BBIYMCICHUS TIO

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl




DJIEeKTPOHHbIE

Ne Koa-so (undposbie)
Tema ypoka aKajem. Buasl gesiTeibHOCTH
n/n o0pa3oBaTe/bHbIC
4acoB
pecypchl
YpaBHEHUSIM XUMHYECKUX
peakuuii. [lmanupoBate H
OCYIIECTBIISITh Ha TMPaKTUKE
XUMHUYECKHAE OKCIIEPUMEHTHI,
MIPOBOJUTH HaOII0ACHMS,
JIelIaTh BBIBO/IBI I10
pe3yiabTaTaM  IKCIIEPUMEHTa
npu MIPOBEACHUH
7a00paTOPHBIX  OMBITOB U
MPAKTHYECKUX pabor.
CnenoBatb paBuiiaM
6e3omacHoO paboThl B
nabopaTopuu npu
HCIOJL30BAHUN XUMUYECKOM
Mocyasl W O0OpyAOBaHUS.
Hcnone3oBars pu
BBIIIOJTHEHU U y4eOHBIX
3aIaHA  TEKCThl Y4eOHMKa,
CIIpaBOYHBIC MaTepuabl
(ITepuonnueckyro  cucremy
XHMHUYeCcKuX aneMmeHToB /1. W.
Menpeneena, TabIHIy
pacTBOPUMOCTH KHUCIIOT,
OCHOBaHHMI U COJIeli B BOJE,
AJIEKTPOXUMHYECKUI pan
HaIpsHKEHUH METaJlIOB).
Pasznen 3. Merajuibl ¥ ux coequuenud - 20 yacos. KP -1 IIP-2
OO6mras xapakTepucTuKa PackpbiBath CMEICT
XHUMHYECKUX DJIEMEHTOB H3yYaeMbIX HOHSTHI "
— MCTaJUIOB. NPUMEHATh 3T MOHATHS NPH | Bugmuorexa [[OK
43 | Meraineckas cassb v 1 ONHCAHMU CBOHCTB BELECTB H | hitps://m.edsoo.ru/
MeTaJlIIecKas ux npespauienuil. OOBACHATD | 00ae103e
KpHCTA/ITHICCKasA o0lIMe 3aKOHOMEPHOCTH B
peIJ_I“éTKa. duznyeckue M3MEHEHIN CBOMCTB
CBOMCTBA MCTAILIOB IEMEHTOB METAJUIOB U HX
XUMHAYECKHUE CBOMCTBA COGI[I/IHGHI/Iﬁ C yHéTOM
MCTAJJIOB. CTPOCHUA 50,4 aTOMOB. bubnauoreka ]_[OK
44 | DeKTpOXUMUYECKHIT 1 XapakTepuzoBaTb  CTPOEHHUE https://m.edsoo.ru/
pAan HaHpH)KeHI/Iﬁ METAaJIJIOB, oO01me 00ae1156
METAJIJIOB ¢usnueckue M XUMHUYECKHE
O01me croco0bl CBOMCTBa METAJLJIOB.
MOJTY4YEHHUS] METaJIIOB. XapakTepu3oBaTh oo1me
CmnaBbl. Berunciaenus CrocoOBbI noiy4yeHus | buommoreka [JOK
45 | mo ypaBHEHHSIM 1 METaIJIoB. OnuceiBats | https://m.edsoo.ru/
XUMUYECKUX PEAKIUH, crocoObl 3amuThl  MeTauioB | 00aell56
€CJIM OJWH U3 pearcHTOB oT KOppO3HH. CnenoBatb
COICPIKUT MpUMECHU ImpaBujiaMm Oe3omacHOI
46 [ToHsiTHE O KOPPO3UH 1 paboTEl B NAOOPATOPUM MPH | BuGnyorexa [IOK

MCTaJlJIOB

HCIIOJIb30BAHUHN XUMHYECKOM

https://m.edsoo.ru/



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

KoJa-Bo

Ne T

eMa YpoKa aKajaeM.
n/n yp a
JacoB

47 | lllenovnbie METALIBI 1

48 OKcHIbI ¥ THIPOKCHUIBI 1
HaTpUs U Kalus
Illenouno3eMeNnbHBIE

49 | MeTaJuIbl — KAJIBLUHA U 1
Mar"duu

50 Baxueiimue coenuHeHnsa 1
KaJIBIUS

51 O0600mIeHne 1
cUcTeMaTU3alus 3HaHuH

52 JKécTtkocTh BOIIBI U 1
CrocoObl e€ ycTpaHeHus
[IpakTnueckas padora Ne

53 6 o TeMe "JXKEcTKOCTH 1
BOJIBI 1 METOJBI €€
yCcTpaHeHus"

54 | AmoMuHUK 1

55 AmMdoTtepHbIe CBOMCTBA 1
OKCHJIa U THAPOKCHIA

56 | XKemneso 1
OKcuapl, THAPOKCUABI U

57 | comu xene3a (1) u 1
xenesa (1)

58 O00011eHuE U 1
cUCTEMAaTU3alys 3HAaHUH
[IpakTuueckas pabota No
7. Pemienue

59 JKCIIEPUMEHTAIIbHBIX 1
3a7a4 0 TEME
«BaxHel1me MeTayuibl 1
HUX COEIUHEHUI
Brraucnenns no
YpaBHEHUSIM

60 | XMMHYECKUX peaKIuid, 1

€CJIM OJJUH U3 pCarcHTOB
JaH B M30BITKE WU

Buabl aesiTeIbHOCTH

nocyAbl W 000PYAOBaHHS.
[Ipou3BOAUTE BBIUMCIIEHUS IO
YpaBHEHUSAM XUMHUYECKUX
peakuuii, ecau OJUH U3
peareHToB COJICPIKUT
IIpuMecu.  Y4acTBOBaTb B
COBMECTHOM paboTe B Tmape
ui rpynne. Mcnosbs3oBaTth
IpU BBIMOJIHEHUH Y4E€OHBIX

3aJIaHU  TEKCThl Yy4eOHMKa,
CIIpaBOYHbBIC MaTepuabl
(ITepuonnueckyro  cucremy

XUMHUYecKuX aneMmeHToB /1. W.

Menneneesa, TabIHIy
pPacTBOPUMOCTH KUCJIOT,
OCHOBaHMI H cojieil B BoOJE,
3IEKTPOXUMHUUYECKUI pan
HaNpsDKEHU N METaJJIOB).
OODBACHITD oOmue
3aKOHOMEPHOCTH B
H3MEHCHUU CBOMCTB

3JIEMEHTOB METAJUIOB U HX
COCIMHEHUH B TIpynmax ¢
YYETOM CTPOEHHSI UX aTOMOB.
XapakTepu3oBaTh

duznyeckue M XUMHUYECKHE
CBOWCTBA TMPOCTBIX BEIIECTB
METaJUIOB U HMX COCAMHEHUH

(okcumoB, THIIPOKCHUJIOB,
coJiei), CIOCOOBI ux
NOJTy4CHUs, TNPUMCHEHUE U

3HAYCHHUE B MPHUPOJIC U KU3HU
YyeJIoBeKa. YcTaHaBIuBaTh
NPUYHHHOCIIEICTBEHHYIO

CBsI3b. CTPOCHHE BEIECTBA —>
CBOMCTBA — MPUMCHCHHE —
HAa [pUMEpax  H3Y4aeMbIX
BElIeCTB. Pacmo3HaBaTh ¢
ITOMOIIBIO Ka4eCTBEHHBIX
peakiuii  MOHBI  METAIJIOB:
Martus, KajabLus, aJlOMHHUA,
nuHKa, xene3a (1) u xenesa
(1), memu (I). Joka3piBaTh

amM(OTepHBI Xapakrep
OKCHJIOB U  THUJIPOKCUIOB
AJIOMUHUS u LIMHKAa.
[Imanuposats 5

OCYHICCTBJIATD HaA MPAKTHUKC
XUMHUYCCKHUEC OSKCIICPHUMCHTHI,

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

00ael1278

bubmuoreka [IOK
https://m.edsoo.ru/
00ael4b2

bu6mmoreka [{OK
https://m.edsoo.ru/
00ael4b2

bu6moteka [IOK
https://m.edsoo.ru/
00ae15e8

bu6moteka [IOK
https://m.edsoo.ru/
00ael5e8

bu6moreka [IOK
https://m.edsoo.ru/
0021886

bu6moreka [IOK
https://m.edsoo.ru/
00aelae8

bu6moreka [IOK
https://m.edsoo.ru/
00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/
00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/
00aeld86

bubmuoreka [JOK
https://m.edsoo.ru/
00ae35e6

bu6mmoreka [JOK
https://m.edsoo.ru/
00ae3de8

bu6mmoreka [JOK
https://m.edsoo.ru/
00ael750



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

n/n

Tema ypoka

KoJ-Bo
aKajaeM.
JacoB

COJICPKUT IPUMECH.
Breraucnenus MaccoBou
JI0JIA BBIXOJ1a MTPOIYKTA
peakiumn

61

O06o001IEHNE U
CUCTEMAaTU3alus 3HAHNN

62

KontponsHas padorta Ned
o Teme «Baxkueine
METaJIJIbI U UX
COCIMHECHUS

Buabl aesiTeIbHOCTH

HaOJIIONEHN,
BBIBO/IbI 110
IKCIIEPUMEHTA

NPOBEACHUUN
OIIBITOB nu
pabor.
[paBujIaM

POBOJIUTH
JieN1aTh
pe3yibraTam
npu
1ab0paTOpHBIX
PaKTUIECKUX
CnenoBatb
Oe3omacHoOi padoThI B
nabopaTopuu npu
HCIIOJIb30BAaHUU XUMHUYECKOU
nocyasl W 00OpyAOBaHUSI.
[Ipon3BoANUTE BBIYHCICHHUS TIO
XUMHAYECKUM  ypaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM
paboTe B mape WM TpyMIe.
BricTpauBare  pa3BEpHYTHIE
NUCHbMEHHBIE W YCTHBIC
OTBETHI C  ONOPOM  Ha
uH(pOpMaLMIO U3 yueOHUKA U
CIIPaBOYHBIX MaTepuasos,
rPaMOTHO UCIOJIb30BaTh
W3yYCHHBIN TOHSITUMHBINA
anmnapar Kypca XUMHH.

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pasznea 4. Xumus u okpyskawmas cpeaa - 3 yaca. KP - 0 I1

P-0

63

BeniectBa n matepuansl
B IIOBCETHEBHOM KU3HU
YyeJl0BeKa

64

Xumudgeckoe
3arps3HEHUE
OKPYXKaIOIIEeH CpeJIbl.
Ponbs xumuu B pemeHun
9KOJIOTHUYECKHUX TTPOoOIeM

65-
66

PesepBHBIN ypOK.

XapakTepu3oBaTh poib
XUMHH B pa3lnyHbIX chepax
NEeSITeIbHOCTH JIOACH,
OCHOBHBIE BeleCcTBa u
MaTepuaibl, MPUMEHSEMbIE B
KU3ZHU COBPEMEHHOTO
YeloBeKa. OOBACHATD
yCIOBUS 0€e301acHOTO
UCIIOJIb30BAaHUSl  BEIECTB U
XUMHUYECKUX PEaKiuil B OBITY.
AHanu3upoBaTh u
KPUTHYECKH OILICHUBATh
uHGOpMAILIMI0O O  BIMSHUU
MIPOMBIIIJICHHOCTH, CEIbCKOTO
X0351CTBa, TPAHCIIOPTa U Ap.
Ha COCTOSIHUE OKpYKarollen
cpenpl. YMeTb  OKa3bIBaTh
NEPBYIO OMOIIb npu
XUMHUYECKUX 0’Korax u
OTpPABJICHUSIX. [Ipunumats
ydyacTue B OOCYXKJICHUU
npoOiieM  XUMHUYECKOW |
JKOJIOTUYECKOMN

HaIpaBJIEHHOCTH,

BBICKa3bIBaTh  COOCTBEHHYIO
NO3MLIMI0O N0 mpobieme U

bu6moreka [IOK
https://m.edsoo.ru/
00ae3f50

bu6moreka [IOK
https://m.edsoo.ru/
00ae4270



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

n/n

Tema ypoka

KoJ-Bo
aKajaeM.
JacoB

Buabl aesiTeIbHOCTH

npeayiaratb BO3MOXKHBIC ITYTHU
€€ peleHusl.

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

PesepBHoe Bpems - 2 gaca (n3 Hux AKP — 2 gaca)

Hroro o nporpamme — 66 gacos. KP — 4, I1P - 7




