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1. COOEP)KAHUE OBYYEHMUSI

8 KVIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Posib XuMuu B )KM3HU YesloBeKa. XMMUS B CUCTEME HayK. Terna U BelecTBa.
@du3nuecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemecT. [IoHsaTHEe 0 MeTOgaX MO3HAHUS B
xumuu. Yncreie BemecTBa U cmecu. CrocoObl pa3/ieieHus: CMeceil.

ATOMBI 1 MOJIEKYJIBl. XUMHUUYECKUE 3JIEMEHTBI. CUMBOJIBI XUMUYECKHX 3J1IeMEHTOB. [IpocTsie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumunyeckas (opmyna. BajeHTHOCTh aTOMOB XMMHUYECKHUX 3JI€MEHTOB. 3aKOH MOCTOSIHCTBA
cocrasa BelecTB. OTHOCHUTENbHAS aTOMHAs Macca. OTHOCUTENbHAsA MOJIEKyJIsipHas Mmacca. MaccoBast
JI0J1s1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KonunuectBo BemecrBa. Moibs. MossipHas macca. B3auMocBs3b KOJIMYECTBA, MacChl U 4UCia
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rsl mo hopMysiaMm XMMHUYECKUX COSTUHEHHH.

dusnyeckue M XUMHUYECKUE SIBJICHUS. XHUMHUYECKas peakuuss U e€ MpU3HAKU. 3aKOH
COXpaHEHHS MacChl BEHIECTB. XHMMHUYECKHe ypaBHeHHsA. Kiaccupukamuss XMMHYECKHX pPeaKIuii
(coenuHeHus, pa3IoKeHHs, 3aMelIeHuUsI, 0OMEHA).

Xumuueckuii s3xcnepumenm:

3HAKOMCTBO C XHMMHYECKOW TMOCYyI0#, mpaBuiaMu paboTel B jaboparopuu M mpuéMaMu
oOpamieHusi ¢ 7a00paTOPHBIM OOOPYJIOBaHUEM, HM3YYCHHE W ONHCAaHUE (PU3UYECKUX CBOHCTB
00pa3IoB HEOPTaHWYECKUX BEIIECTB, HaOMOeHUe (pu3nUecKkux (IUIaBJICHHE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYIKe, KUIICHHE M KOHJEHCAIUS BOJAbI) M XUMUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBaHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIIOTON) SIBJICHHM, HaOMI01eHue U
ONMCaHHE NMPU3HAKOB NPOTEKAaHUS XMMHUYECKHMX PEaKIUil (pasyiokeHue caxapa, B3auMOJEHUCTBUE
CEpHOIl KHCJIOTHI € XJOpUIOM Oapus, pasznoxkeHue ruapoxkcuaa meau (II) nmpu HarpeBanuu,
B3aMMOJIeHCTBHE kese3a ¢ pacTBopoM conu Menu (II), usydenue cnoco6oB pasnenenust cMmeceil: ¢
MIOMOIIIbI0 MarHuTa, (WIbTPOBAHHE, BHIApUBAHME, MUCTWUIALMSA, XpoMaTtorpadus, NpoBeIeHHUE
OUYUCTKM TIOBAPEHHOW COJM, HaOJIOIEHHE M ONHCAaHHWE pEe3yJIbTaTOB IPOBEIEHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHNe MOeNIel MOJIEKYJI (I1apOCTEPKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 31I€MEHT M NPOCTOE BELIECTBO.
Haxoxpaenue kuciopoaa B mpupoje, pU3ndeckue U XUMHUYECKUE CBOMCTBA (peakluu TOPEHHUS).
Oxcupnpl. [lpumenenune kucinopoga. CrocoObl MONMydeHHs] KUCIOpoga B JabopaTopuu U
npoMbIIeHHOCTH. KpyroBopor kuciopona B mnpuponae. O30H — auloTponHas Moaudukanums
KHCIIOpO/Ia.

TemnoBoit 3¢p¢deKkT XUMHUYECKON peakuuu, TEPMOXUMHUYECKHE YpaBHEHHUS, D5K30- U
SHAOTEPMHUUYECKUE peakuuu. TOMIMBO: yroib W MeTaH. 3arpsi3HEHHE BO3]lyXa, YCHJIEHUE
MApHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bonopon — anemeHT 1 npoctoe BemecTBo. HaxoxxaeHue Bogopoa B npupoae, puzndeckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CLIOCOObI nomydeHus. Kucnotsl u conu.

Mossipablii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoicTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HacklneHHble u
HEHaCBILIEHHBIE PacTBOPHI. PacTBOpUMOCTE BeliecTB B BoJe. MaccoBasi 10151 BEILIECTBA B PACTBOPE.
Xumuyeckue cBoicTBa BoAbl. OcHOBaHMs. Ponb pacTBOpOB B MPUPOAEC M B KU3HHM YEJIOBEKA.
KpyroBopot Bozbl B ipupoie. 3arpsa3HeHue NpUpOoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOI.



Knaccupukanuss Heopranmdeckux coenuHeHud. Oxcunsl. Kimaccudukamuss OKCHIIOB:
cosieoOpa3ymome (OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHbIe) U HecoleoOpasyromue. Homenknarypa
okcu0B. Du3nyeckue U XMMUYECKHE CBOMCTBA OKCUIOB. [lomyyenne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHMM: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
HomeHnkiarypa ocHoBaHui. Pu3znueckue M XUMHUYECKHE CBOMCTBA OCHOBaHuM. IlomydeHue
OCHOBaHUH.

Kucnotsl. Knaccuduxamnus kuciaor. Homenknarypa kucinor. Ousznyeckue M XUMHUECKHE
cBoicTBa KUCIOT. Psin aktuBHOCcTH MeTtaiuioB H. H. bekerosa. [lonyyenue kucior.

Counu. Homenknatypa coseil. @u3nyeckue 1 XMuMUUECKre CBOMCTBA cofie. [Tonyuenue conei.

I'enernueckas cBsA3b MEXKAY KJacCaMHM HEOPraHMUYECKUX COCTUHEHUM.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OIpeesieHue COJIepKaHUs KUCIOpoAa B BO3JAyXe, IMOJydeHHue, cobupaHue,
pacrno3HaBaHHE€ W HU3YYE€HHE CBOMCTB KHCIOpOjAa, HaOMIOJEHUE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HHMKHOBEHHS U NPEKpalleHHs] ropeHus (moxapa), 03HaKOMJIEHHE C
o0pa3iaMu OKCHJIOB U ONHMCAaHUE MX CBOICTB, MMOJIydeHHE, COOMpaHue, paclio3HaBaHUE U U3yUCHHE
CBOKMCTB BojOposia (ropeHue), B3auMozciicTBue Bomopoja ¢ okcugaom wmeau (II) (Bo3MoxkHO
WCIIOJIb30BaHUE BHJIEOMATEPHANIOB), HAOMIOJEHHE OO0paslloB BELIECTB KOJIMYECTBOM 1 MOJb,
UCCIIC/IOBAaHNE OCOOCHHOCTEH  pacTBOPEHHUS BEIIECTB C  PA3JIMYHON  pPacTBOPUMOCTEHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIpPEACIEHHOW MAacCOBOM JI0JIEM pPACTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBIE BOJIBI C MeTallaMH (HaTpUeM M KajbIleMm) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HUCCIENOBaHHE O0Opa3lloB HEOPraHWYECKUX BEUIECTB Pa3IMYHBIX KIACCOB,
HaOJIOZCHNE W3MEHEHHUS OKpPAacKHM HMHIUKATOPOB B PACTBOpPAaX KHUCIOT W INEIOYeH, H3ydeHHE
B3auMoeicTBus okcuaa meau (1I) ¢ pactBopoM cepHOI KMCIOTHI, KUCIOT C METaNIaMU, PEaKIIUi
HEWTpanu3aluu, MOJy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METalIa APYTUM U3
pacTBOpa COJIM, pEIICHHE OHKCIEPUMEHTAIBHBIX 3aJad no Teme «BaxHeine Kiacchl
HEOPraHUYECKUX COSAUHEHUI».

IMepuoguueckuii 3axkon u Ilepuoamyeckass cucrema xumMudeckux 3jaemenros I, H.
MenpeneeBa. CTpoeHue aToMoB. XMMHYeCKasd CBSA3b. OKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBble MOMBITKHA KiIacCU(DUKAIMA XUMHUYECKUX JIEMEHTOB. [loHSATHE O rpymmax CXOIHBIX
3JIEMEHTOB (IIE€JIOYHBIE U IIEJIOYHO3EMENIbHbIE METAJUIbl, TAJIOT€Hbl, HMHEPTHBIE Ta3bl). DJIIEMEHTHI,
KOTOpbIe 00pa3yroT aMm(pOTepHbIE OKCUABI U TUIPOKCUJIBI.

[Tepuonnueckuii 3axoH. [leproanueckas cucrema xumuieckux 3memeHTos /1. . Menneneena.
KopoTtkonepuonnas wu pnuHHOmepuonHas ¢opmbl  [lepuonnueckoid CHUCTEMBI  XUMHUYECKHX
anemenToB [[. 1. MenneneeBa. Ilepnoael n rpynnel. @U3NYEeCKUil CMBICT MOPSIKOBOIO HOMEpA,
HOMEPOB MepUOa U TPYyNIbl FJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sjep. M3otomnbl. DnekTpoHsl. CTpOeHUE AIEKTPOHHBIX
000109ek aTOMOB TIepBbIX 20 XuMHUUYECKHX dJ1eMeHTOB [leproanyeckoit cucremsl [. V1. Menpaeneena.
XapakTepucTuKa XMMHUYECKOr0 3JIEMEHTA MO ero nonoxkeHuto B [lepuogmueckoit cucreme /[I. U.
Meneneesa.

3aKOHOMEPHOCTH HU3MEHEHHUs paguyca aTOMOB XMMHUUYECKHX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJJTNYEeCKUX CBOMCTB 0 TPYIIaM U IMEepUOJIaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTUA HayKu U npakTtuku. [. . MenneneeB — yd€HbIN U TpaxkIaHNH.



Xumnueckas cBsi3b. KoBaneHTHas (MOJsIpHAs U HETIOJISIPHAS ) CBSI3b. DJIEKTPOOTPULIATEILHOCTD
XUMHUYECKUX AJIeMEHTOB. IOHHas CBS3b.

Crenens okucienus. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peaknu. [Iporeccsl okucaenus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

n3y4yeHue o0pasIioB BEIIECTB METAJUIOB U HEMETAJIJIOB, B3aUMOJICHCTBHE THAPOKCH/ 1A IIUHKA C
pacTBOpamMu KUCJOT U IIEJI0YEH, IPOBEIEHHUE ONBITOB, WILTFOCTPUPYIOIIHUX TPUMEPHI OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX peaKluil (rOpeHue, peakuu pa3ioKeHus, COSTUHEHHUS).

Meostcnpeomemmnvwie ceasu

Peanu3zarust MexXnpeIMeTHBIX CBSI3€H TPU M3YYEHUN XUMUU B § KJIaCCe OCYIIECTBIISIETCS Yepe3
WCIIOIb30BaHUE KaK OOIIMX ECTECTBEHHO--HAYYHBIX MOHSATHH, TaK W TMOHSTHH, SBISIOMINXCS
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O [IUKIIA.

OO011ue ecTecTBEeHHO--HAayYHbIe MOHATHS: HAYyYHbIN (aKT, TUIIOTE3a, TEOpUs, 3aKOH, aHaJu3,
CUHTE3, KiaccuuKamws, TMEPHOJUIHOCTh, HAOJIOJCHUE, OSKCICPUMEHT, MOJCIUPOBaHUE,
HU3MEpPEHHE, MOJIEIIb, SIBJICHUE.

®usuka: wmarepusi, aroM, DBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIbI,
PaAOaKTUBHOCTH, MOJIEKYJIA, DIEKTPUUYECKHI 3apsijl, BEIIECTBO, T€JI0, 00bEM, arperaTHoOe COCTOSIHHIE
BEILIECTBA, ra3, (U3NYECKUE BEITMYUHBI, €IUHULIBI H3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpPaAIbl, TOPHBIE TOPOIBI, MOJIE3HBIE NCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumMmHUYecKasi peakiuus

[Tepuonnueckuii 3axoH. [lepuoanueckas cucrema xumMuieckux 3semeHToB 1. . Menaeneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KM, KaJbLMS W MX COCIMHEHUW B COOTBETCTBUHM C IIOJOKEHUEM DJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XHMHYECKOM CBSI3U. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTBH CBOMCTB BEILIECTBA OT TUIA KPUCTAUIMYECKON PEMIETKU U BUJA XUMUYECKOM CBA3H.

Knaccudpukanys M HOMEHKJIaTypa HEOPraHMYECKMX BEIEeCTB. XHMHUYECKHE CBOWCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHMYECKUX COCIMHEHUM, TeHETUYECKasl CBA3b
HEOPraHUYECKUX BEILECTB.

Krnaccudukanus XUMUYECKUX PEaKIUil MO Pa3iNYHbIM MpHU3HAKaM (IO YHUCIYy U COCTaBy
YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MO TEIUIOBOMY 3(PQEKTyY, MO0 M3MEHEHUIO CTENIEHEH OKHCIICHHS
XUMHUYECKUX DJIEMEHTOB, IO OOPATUMOCTH, TI0 YYACTHIO KaTaau3aropa). IK30- U SHIOTCPMHUECKHE
peakly, TePMOXUMHUYECKUE YPABHEHHUS.

[TonsiTHe 0 CKOpOCTH XHMHUEcKOW peakuuu. [loHsATHE 00 OOpPaTUMBIX M HEOOPATHMBIX
XUMHYECKUX peakiusx. [[oHsITHE 0 TOMOTr€HHBIX M FeTepOTreHHBIX peakiusax. [lonstue o katanuse.
[TonsiTue 0 xuMU4YeckoM paBHOBeCHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOW pEeaKUud U
MOJI0KEHUE XUMHUUECKOTO PABHOBECHS.

OKHUCIUTENFHO-BOCCTAHOBUTEIIBHBIE  PEAKIMH, JJICKTPOHHBIA OamaHC  OKHUCIUTEIHHO-
BOCCTAaHOBUTENIbHOW peakuuu. (COCTaBlIeHUE YpPABHEHHH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ KCTIOIB30BAHNEM METO/Ia JIEKTPOHHOTO OayiaHca.



Teopust >MEKTPOIMTHUECKON AMCCOLMAIUHN. DJIEKTPOIUTHI U HEAIEKTPONUTHL. KaTHOHBHI,
aHMOHBI. MEXaHNU3M TUCCOIMALMU BEIECTB C Pa3IMYHBIMU BHJIaMU XUMHUYECKOW cBsA3H. CTeneHb
nucconuanui. CHIbHbIE U c1a0ble SJeKTPOIUTHI.

Peakuuu noHHOro obmeHa. YcClIOBUS MPOTEKAaHUs pEaKIUil MOHHOTO OOMEHa, IMOJIHbIE U
COKpalI€HHbIE HMOHHBIE YypaBHEHMsI peakiuil. CBONCTBAa KHCIOT, OCHOBaHM U coJiell B CBETE
MIPEJICTABICHHUIA 00 3JIEKTPOTUTHYCCKOH Arcconuani. KadecTBeHHbIe peakiiuy Ha HOHBI. [loHsATHE
0 TUJIPOJIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIGHHE C MOJIEISIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METAJIJIOB ¥ HEMETAJUIOB (TpaduTa U anmasa), CI0KHBIX BEHIECTB (XJIOPHIa HATPHUS ), UCCIICIOBAHNE
3aBHCUMOCTH CKOPOCTH XMMUYECKOH PEAKIIUU OT BO3JICHCTBUSA pa3IMYHbIX (PAKTOPOB, UCCIIEIOBAaHHE
AJEKTPONPOBOJIHOCTH PACTBOPOB BEIECTB, MpOIecca TUCCOLMUAIUMU KUCIOT, LIEN0Yei U colei
(BO3MOYKHO HCIIOIB30BaHUE BUAECO MATEPUAJIOB), IPOBEICHUE OMBITOB, WILTIOCTPUPYIOIIUX MPU3HAKI
MIPOTEKAHUS PEAKIIMA MOHHOTO 0OMeHa (00pa30BaHME 0CajIKa, BBIJCIICHUE ra3a, 00pa30BaHUE BOJIB),
OIBITOB, WUIIOCTPUPYIOIIUX HIPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (ropeHue,
peaKiuu pasloKEHUs, COCAMHEHHS), pACIO3HaBaHHE HEOPraHMYECKUX BEIIECTB C IOMOIUIBIO
KaueCTBEHHBIX PEaKIIMii Ha MOHBI, PEIIEHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

Hemerayuibl 1 MX coeJMHEeHUSA

OOmiast xapakTepucTrKa ranoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIC CTEIICHH
okucienusa. CtpoeHune u (u3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TallOTeHOB. XHUMHYECKHE
CBOMCTBa Ha mpumMepe xjopa (B3aUMOJCICTBHE C MeTalUlaMH, HEMeTaJIaMH, IIeI04aMu).
XnopoBogopoa. ConsiHasi KUCIOTAa, XUMHUYECKHUE CBOMCTBA, MOJydeHHE, puMeHeHue. [leficTBue
XJIOpa U XJIOPOBOJOPOAA Ha OpraHU3M 4ejoBeKa. BaxHelline XJIopuabl M MX HaXO0XKJIECHUE B
MIpHUPOJIE.

OOmast xapaktepuctuka »s1eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHMsS AaTOMOB,
XapakTepHble cTeneHu okucieHusd. CTpoeHne U (QU3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U Cepbl. AJUIOTPONIHBIE MOAM(PHUKAIIUN KUCIOPOa U cepbl. XMMUUECKHUE CBONCTBA CEPHI.
CepoBosiopoJi, cTpoeHue, pu3nuecKkue U XuMuieckrue cBoiictBa. OKCHIbI cepbl KaKk MpeACTaBUTENN
KHUCIOTHBIX OKcHoB. CepHas KucioTa, (U3MYECKMEe U XUMHYECKHe CBOMCTBa (00mue Kak
MIpe/ICTaBUTENsI Kjlacca KHUCIOT M crneuuduueckne). XUMHUYECKUE peakluu, JIeKAIUe B OCHOBE
MIPOMBIIIJIEHHOTO crocoba MoyydeHus cepHoi Kuciotel. IIpumenenue cepnoil kucnotsl. Conu
CepHON KHUCIIOThI, KAUeCTBEHHAsl peaklus Ha cyiab(paT-uoH. HaxoxxaeHue cepbl U €€ coelMHEeHUH B
npupoje. XMMHUYECKOe 3arpsi3HeHHE OKPYXKarolel cpeJibl COeAMHEHUSIMH Cepbl (KUCIOTHBIE T0KIH,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €0 MPEIOTBPAIICHHS.

OO6mass xapakTtepucTuka »3JeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. A30T, paclpoCTpaHEHHE B IPUPOJE, (PU3NYECKHe U XUMUYECKHE
cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHaK, ero (pu3nueckue M XUMHUYECKHE CBOMCTBA,
nosiydueHue u npuMeHenne. Coau aMMOHUS, UX (QU3HYECKUe U XUMUYECKHE CBOMCTBA, TPUMEHEHUE.
KauecTBeHHast peakiusi Ha MOHBI aMMOHHSA. A30THas KHUCIOTa, €€ MoJiyueHue, (U3NYecKue H
XMMHUYECKHe CBOicTBa (OOIIME Kak TMpeICTaBUTENsl Kiacca KUCJIOT M CIEHU(pHUECKUE).
Vcnonp3oBaHue HUTPATOB U COJIEH aMMOHHUSI B Ka4eCTBE MMHEPAJIbHBIX YI00peHUN. XUMHUYeCKOoe
3arpsi3HEHUE OKPY KaKoIel cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE OXKIH, 3arpsi3HEHUE BO34yXa,
MOYBHI U BOJIOEMOB). Docdop, amnorponHbie Moaudukanuu Gocdopa, Gpuznyeckne 1 XUMUUECKHE
cBoiictBa. Oxcupa docdopa (V) u gochopnas kucnora, GuU3NYECKue U XMUMHUECKHUE CBOWCTBA,
nony4yenue. McnonpzoBanue ¢pocdaroB B kKauecTBe MUHEPAIBHBIX YI0OPEHUH.



OOmast xapaktepuctuka »sineMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHUS. YTIEepol, aNIOTPONHbIE MOIU(UKAINK, PAaCIpPOCTPAHEHUE B
npupoje, Gu3NYeCKue U XUMHUYECKHe cBoicTBa. Ancopbuus. KpyroBopot yriepoaa B mpupose.
Oxcuasl yriaepoaa, ux (pu3anMyeckre M XUMHUYECKHE CBOMCTBA, ACMCTBHE HA KUBBIE OPTaHU3MBL,
MOJTyYeHHE M NPUMEHEHHE. DKOJOTMYecKhe MpoOjeMbl, CBsA3aHHBIE ¢ OokcuaoM yriepona (1V),
TUIOTE3a TI00aTBHOTO MOTETUICHUS KIIMMATa, MapHUKOBBIN 3 (eKT. YronbHas KUCIOTa U €€ COJIH,
ux (u3nuecKue U XUMHUYECKHE CBOMCTBA, MOJNydeHHE M ImpuMeHeHue. KauecTBeHHas peakuusi Ha
KapOoHaT-uoHbI. Vcnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEbCKOM
XO035HCTBE.

IlepBoHayasibHbIE NOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHUSX YIJIEpoa
(MeTtaH, 3TaH, STWIEH, alETUJIEH, 3TaHOJI, IVIMLEPUH, YKCYCHas kucioTa). [IpupoaHble HCTOYHUKU
YTJIEBOJIOPOIOB (YTojib, MPUPOJAHBIN Ta3, HEPTH), MPOAYKTHI X MepepaboTku (OEH3MH), UX POJIb B
ObITYy W TPOMBINIICHHOCTH. [loHATHE O OMONOrMYecKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OelKax,
yII€BOJAaX — W HUX POJM B JKU3HU uyeloBeKa. MarepuanbHOE €JUHCTBO OPraHMYecKUX H
HEOPraHUYECKUX COCAUHEHUH.

Kpemuuii, ero ¢pusznyeckue u XUMHYECKHUE CBOMCTBA, MOTy4YeHHE U MpuMeHeHne. CoeAMHeHUS
KpeMHusi B npupoje. O6mue npencraBienus o6 oxcuzae kpemuusi (IV) u kpeMHUEBOI KHUCIOTe.
Cunukatel, UX UCIHOJb30BaHUME B OBITY, B IPOMBIIUIEHHOCTU. BakHellue CcTpouTeIbHbIE
MaTepHalibl: KepaMuKa, CTEeKJIO, IEMEHT, OeTOoH, jkene300eToH. Ilpobiembl Oe3o0macHOro
MCIOJIb30BAaHUS CTPOUTENBHBIX MaTEpUajoB B MOBCEAHEBHON KU3HHU.

Xumuueckuii s3xcnepumenm:

U3y4eHHE 00pa3lloB HEOPraHMYECKHX BEILIECTB, CBOMCTB COJSHOW KHUCIIOTHI, IPOBEJCHHE
KAueCTBEHHBIX pPEaKLUMi Ha XJIOPUI-UOHbI U HAOJIO/IEHWE NPU3HAKOB MX IPOTEKAHUS, OINbBITHI,
oTpaxawiiue (usnveckre U XUMHUYECKHE CBOMCTBA TajoreHOB M MX COEAMHEHUN (BO3MOXKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE C 00pa3lamMM XJIOpUIOB (TalOreHUa0B),
O3HaKOMJIEHHE ¢ oOpa3umaMu ceppl M €€ COEIUHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHAIOB),  HaOMIOZCHWE  Tpolecca  OOyIJIMBaHUS  caxapa  MOJ  JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEpHOM KMCJIOTHI, U3y4eHHE XHMHUYECKHUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTHI, MPOBEJCHWE KAueCTBEHHOM peakluu Ha cyinb(haT-uoH W HaONoJIeHHe Npu3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU CBOMCTBAMHU a30Ta, gochopa M HUX COEAMHEHUN
(BO3MOYKHO HCIIOJIb30BaHME BMJIEOMATEPUANIOB), 00pa3llaMHu a30THBIX U (OCOpHBIX YAOOpEHUH,
NoJIy4eHue, cooupaHue, paclio3HaBaHUE U U3yYeHHUE CBOICTB aMMHaKa, IPOBECHNE KaueCTBEHHbIX
peakiuii Ha HOH aMMOHUS U GochaT-uoH U U3yUEeHHEe IPU3HAKOB UX MPOTEKaHMs, B3aUMOJIeHCTBHE
KOHILEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJIbI0 (BO3MOXHO HCIIOJIb30BaHUE BUIAEOMATEPUAJIOB),
M3Y4YeHHE MOJeNeld KPUCTAJUIMYECKUX PEeIIETOK anMmasza, rpadura, QysiepeHa, 03HaAKOMIIEHUE C
MPOIIECCOM  a/ICOPOLIMK  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
pOTHBOra3a, MOJy4yeHue, coOupaHue, pacro3HaBaHWE M H3YyUY€HHE CBOICTB YIJIEKHUCIOIO rasa,
MIPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha KapOOHAT M CWJIMKAT-HOHBl U HU3y4EHHE MPU3HAKOB MX
MPOTEKAaHUs, O3HAKOMJIEHME C TMpPOAYKLUMEH CHUJIMKATHOW TPOMBIIUIEHHOCTH, pelleHue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe «BakHel1e HeMeTallIbl U UX COEIUHEHUS.

MeTaJljibl M MX COEIMHEHHUS

OO61as xapakTepuCTUKa XUMUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TOJIOKEHUS B
[Tepuonnueckoit cucreme xumuieckux 3yemMeHToB . 1. MenneneeBa u crpoenns atroMoB. CTpoeHue
MeTalioB.  MeTtammueckass  CBA3b M METAJUIMYECKas ~ KpUCTAJIMYEcKas  pelérka.
DNEKTPOXUMHUYECKUN PsiJi HAIPSDKEHNUN MeTallioB. PU3NYECKHE M XUMUYECKHE CBOMCTBA METAJUIOB.



OOmme crocoObl momydeHus: mMetamioB. [IoHATHE O KOPpPO3MM METAaIOB, OCHOBHBIE CIIOCOOBI
3aIUThI UX 0T Koppo3un. CIiaBsl (CTalb, YyT'yH, TIOPATIOMUHIN, OpOH3a) U UX PUMEHEHHE B OBITY
Y IPOMBILIUIEHHOCTH.

[Ilenounbie MeTauIbl: noJioxkeHue B [lepuoandeckoi cucreMe XumMuueckux sinementos /. H.
MeneneeBa, CTpOCHHE UX aTOMOB, HaXOXACHUE B npupoie. Pusndeckue U XUMHUUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUABI U TUIPOKCUIBI HATPUS U Kanus. [I[puMeHeHue 1meI0uHbIX
METAaJUIOB U UX COECIMHEHUM.

[IlenouHO3eMENbHBIE METAIBl MAarHUM U KalblWil: mojoxkeHue B [leproanueckoil cucreme
xumuyeckux sneMeHtoB JI. M. MenneneeBa, CTpoeHHME HMX aTOMOB, HAaxOXKJEHHE B IPHUPOJE.
du3nyecKre U XMMUYECKUE CBOMCTBA MarHus 1 Kajablinsa. BaxkHele coefmHeHNsI KaIbIUs (OKCH/I,
THIIPOKCU, cOJH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMunauii: nonoxkenne B Ilepumoandeckoir cucreme xumuyeckux saemeHtoB J[. U.
MeneneeBa, CTpoeHUE aToMa, HaxoxAeHUEe B npupoje. dusmyeckne M XMMHUYECKHE CBOWCTBA
amroMuHMS. AM(OTEpHBIC CBONCTBA OKCHJIA U TUPOKCH/IA ATFOMHUHHS.

Keneszo: nonoxenue B [lepuoanueckoit cucreme xumuyeckux 3semeHToB 1. 1. Meneneena,
CTPOEHHE aTOMa, HaXOXAEHUe B npupoje. Pusnueckue U XUMUYECKUEe CBOMCTBa xene3a. OKCUpl,
ruapokcuabl u conu xenesa (II) u xxenesa (III), ux cocras, cBoiiCTBa U MOJIy4YEHUE.

Xumuueckuii Ikcnepumenm:

03HAaKOMJICHHE C 00pa3liaMyd METaVIOB U CIUIABOB, UX (PU3MYECKUMHU CBOMCTBAMHU, U3YUCHUE
PE3yNIbTaTOB KOPPO3UHM METAJIOB (BO3MOXKHO HCIOJB30BaHUE BUAEOMATEpUATIOB), OCOOCHHOCTEMH
B3aMMO/ICHCTBUS OKCUA KAIBIIHSI M HATPUS C BOJIOH (BO3MOYXKHO HCIIOIb30BAHKUE BUACOMATEPHAIIOB),
HCCTIEIOBAaHUE CBOMCTB KECTKOM BOJBI, IpoIlecca TOPEHHS jKelie3a B KHUCIOpoJe (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPUAJIOB), MPU3HAKOB IMPOTEKAHUSI KAYECTBEHHBIX PEAKIUH HA HOHBI:
MarHus, Kajablus, aATFOMUHUS, IIMHKA, XKese3a (I1) u sxenesa (IIT), menu (1), HabnroaeHue u onucaHue
MPOLIECCOB OKPAIlIMBAaHUA TUIAMEHU MOHAMU HATpUSl, KAl U KaJblUs (BO3MOXKHO MCIOJB30BaHUE
BHJICOMATEPHANIOB), HUCCIeA0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCHAA AIIOMUHHUSA U TUIPOKCHIA
[IMHKA, pelIeHNE YKCIIEPUMEHTAILHBIX 3a/1a4 10 TeMe «BakHeme MeTaibl U UX COCTHHEHUS.

XuMus M OKpy:KamoLmas cpeaa

BemectBa 1 marepuanbl B NOBCEAHEBHOM >KM3HM 4YellOBEKa. be3onacHoe HCIoib30BaHUE
BEILIECTB U XUMUYECKUX PEaKIIHii B ObITY. [IepBast OMOIIb TPU XUMUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyKaromieh cpenbl (MpeiesibHas JONMyCTUMas KOHIICHTpaIUs
Bemiects, nanee — [1JIK). Ponb xumMuu B pemieHnn 3K0I0THYECKUX MPOOIIeM.

Xumuueckuii 3xcnepumenm:

n3y4yeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MOJTUMEPHBIE MaTEPUAIBI).

Meostcnpeomemnwie ceasu

Peanu3zarust MeXIpeIMETHBIX CBS3€M IPU U3YUEHUN XUMHUU B 9 KJlacce OCYIIECTBIISIETCS Yepe3
WCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHA, TaK W TIOHATUN, SBISIOIINXCS
CUCTEMHBIMU JJIS OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIE TOHATHS: HAYYHBIA (PaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJU3,
CUHTE3, Kiaccu(uKamus, TMepPHOJUYHOCTh, HAONIONCHUE, OKCIEPUMEHT, MOJACIUPOBaHUE,
HU3MEpEeHUe, MOJICTb, SIBJICHUE, TAPHUKOBBIN 3P PEeKT, TEXHOTIOTHUS, MaTePHAIIBI.

dusmka: wmaTepusi, aroM, DOJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIHUI, H30TOIbI,
PaINO0aKTHUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUH 3aps/l, MPOBOTHUKH, TTOJTYITPOBOTHUKH, JUIJICKTPUKH,
(OTOPIEMEHT, BENIECTBO, TeNo, OOBEM, arperaTHOe COCTOSHUE BEIIeCTBa, Ta3, pacTBOp,



paCTBOpI/IMOCTB, KpHCTaHJ’IH‘IeCKaH peméTKa, CIIJIaBBI, (1)I/ISI/I‘I€CKI/I€ BCINMYHHBI, CIUHHUIIbI I/I3MepeHI/I$I,
KOCMHUYECKOe MTPOCTPAHCTBO, TIaHETHI, 3BE3/1b1, COITHIIE.

buonorus: QorocuHTe3, abIXaHWe, OWoOcdepa, IKOCUCTEMa, MHUHEpaJIbHBIC YIOOPEHUS,
MHKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATCIIbHBIC BEIICCTRA.

I'eorpacdus: armocdepa, ruapocdepa, MHHEpPaANBI, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOIAEMEIE,
TOILUIUBO, BOIHBIE PECYPCHI.

2.I1INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUMS IPOI'PAMMBI 11O XMMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JAUYHOCTHBIE PE3YJbTATbBI

JIMdHOCTHBIE pE3yabTaThl OCBOCHHSI TPOTPaMMbl OCHOBHOTO OOIIEr0 OOpa3oBaHHS
JOCTHUT'AKOTCsS B XOA€ 06yquI/151 XUMHUHU B CIUHCTBEC yqe6H0i/'1 nu BOCHI/ITaTeJIBHOf/'I JCATCIIBHOCTU B
COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHUCKUMHU COLMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBECHHBIMU
IICHHOCTSIMH, TPHHITBIMH B OOIICCTBE MNpaBUJIaMH M HOPMaMH TIOBEJCHHUS U CIOCOOCTBYIOT
MpoIeccaM CaMOIO3HAHUS, CAMOPA3BUTHS M COITMATN3AINN 00YyJatOIUXCSl.

.HI/I‘-IHOCTHI)IG pe3y.]'II)TaTI>I OTpa)KaIOT TOTOBHOCTH 06yqa}01111/1x0ﬂ pyKOBOI[CTBOBaTLC;I
CHUCTEMOM MMO3UTHUBHBIX IEHHOCTHBIX OPHEHTAIIMH U PACIIUPEHUE OIIBITA JCATSIBHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHUA:

LIECHHOCTHOI'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYyYHOMY
HACJIC/INI0, TIOHUMAHUs 3HAUCHHWsl XMMHUYECKOH HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOUW HH(pOpPMAIMCH O MEPEIOBBIX JIOCTHIKCHHSIX M OTKPBITHIX
MHUPOBOM U OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTU B HayUHBIX 3HAHUSIX 00 YCTpOilCTBE MHUpa
H 0O0IIIEeCTBA;

2) rpa;kIaHCKOT0 BOCTIUTAHUSA:

MPEJCTaBICHUS O CONMAIBHBIX HOpPMax M TMpaBWIaX MEXIUYHOCTHBIX OTHOIICHUH B
KOJIJICKTHUBCEC, KOMMYHI/IKaTI/IBHOI\/JI KOMIICTCHTHOCTHU B O6HI€CTB€HHO HOH€3HOI\/’I,
y4e0HO-HUCCIIeIOBATEIIbCKOM, TBOPUECKOH W JPYIMX BHUJAAX JIEATSIBHOCTH, TOTOBHOCTH K
pa3HoO0pa3HON COBMECTHOM AESITETHHOCTH TPH BHINOJHEHUHM Y4eOHBIX, MO3HABATENbHBIX 3ajad,
BBIMIOJIHEHUH XUMHYECKHUX OKCICPUMEHTOB, CO3JIaHHUHM YYEOHBIX MPOCKTOB, CTPEMJICHHUS K
B3aUMOIIOHUMAHHUKO W B3aUMOIIOMOIIIN B npouecce 3TOI>1 y‘~Ie6HOI>i ACATCIIbHOCTH, T'OTOBHOCTHU
OIICHUBATH CBOE IIOBCACHUEC N HOCTYHKI/I CBOUX TOBapPIIHeﬁ C IMO3unnu HpaBCTBeHHI)IX nu HpaBOBI)IX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHIA MOCTYIKOB;

3) HIEeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE TIPECTABIICHHUS O BEIMIECTBE U XUMUYICCKOUW PEAKIIUU, COOTBETCTBYIOIIHE
COBpeMeHHOMy ypOBHIO pa3BI/ITI/I5[ HaYKI/I 1 COCTaBJIAIOIIINC OCHOBy J1s1 TIOHUMAaHUA CYIIIHOCTI/I
HAyYHON KapTHHBI MHUpA, MPEJACTABJICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHPO/IHI,
B3aMMOCBS3SX YEIOBEKA C IPUPOTHON CPeIoi, O pOJIM XMMHH B TIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

IIO3HAaBaTCIbHBIC MOTUBBI, HaHpaBHCHHLIe Ha HO.]'Iy‘IeHI/Ie HOBBIX 3HaHHﬁ o XHMMHH,
HGO6XOHI/IMBIG HJIA O6’B${CHGHI/I${ Ha6HIOJIaeMBIX HpOHeCCOB 158 ﬂBHeHHﬁ, HOSHaBaTeJ'IBHOﬁ,
WHGOPMAIIMOHHON U YUTATEIbCKON KYJIBTYpPhI, B TOM YHCJIE HaBBIKOB CAaMOCTOSTEIILHON paboThI ¢
y4eOHBIMM TEKCTaMH, CIPABOYHOM JIUTEPATYpOM, TOCTYIMHBIMH TEXHUYECKUMHU CpPEACTBAMU
MH(POPMAITMOHHBIX TEXHOJOTHIA;

WHTEpeC K OOYYEHHWIO W TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TPOCKTHOW M HCCIENOBATENIbCKOW JEATEIHbHOCTH, K OCO3HAHHOMY BBIOODPY
HATPAaBJICHHOCTH M YPOBHS OOYYCHUS B TAJIbHEHIIIEM;



4) popmMupoBaHNs KyJbTYPHI 310POBbS:

OCO3HaHUE LICHHOCTHU KU3HU, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 37]0pPOBbIO, YCTAHOBKHU Ha
3JI0POBBIN 00pa3 KU3HHU, OCO3HAHUE TTOCIICICTBUMA U HEMIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS
AJIIKOTOJIs, HApPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOJCHUS IpaBuUi OE30MacHOCTH IpHU
oOpaleHuy ¢ XMMUYECKIMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

S) TPyA0BOT0 BOCIIUTAHUA:

HMHTEpPEC K MPAKTUYCCKOMY HM3Y4YEHHUIO Mpodeccuid U Tpyaa pa3iudHOrO pojaa, YBaXKEHUE K
TPyAY U Pe3yJIbTaTaM TPYIOBOH NEATEILHOCTH, B TOM YHCJIC Ha OCHOBE NMPUMEHEHUS TPEIMETHBIX
3HAHUH 110 XUMHH, OCO3HAHHBIN BHIOOP WHIUBUIYAIbHOU TPACKTOPUH TTPOIOJDKEHUSI 00pa30BaHUS C
y4€TOM JMYHOCTHBIX HMHTEPECOB U CIOCOOHOCTHM K XHMHH, OOIISCCTBEHHBIX WHTEPECOB U
MOTPeOHOCTEH, YCIENHON TPOGECCHOHATBHON NEATEIILHOCTH U PA3BUTUS HEOOXOIUMBIX YMEHHUMH,
TOTOBHOCTB aJJalITUPOBATHCS B TPOPECCHOHAIBHON CpeJIe;

6) DK0JIOTNYeCKOr0 BOCIIUTAHHUA:

9KOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK MCTOUYHMKY >KM3HU Ha 3emiie,
OCHOBE €€ CYIICCTBOBAaHMS, NMOHMMAaHWE I[IEHHOCTH 3J0POBOr0 W 0O€30macHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO, OCO3ZHAHUE
IIEHHOCTH COOJIIOJICHUSI MPaBHJI OE30MACHOTO IMOBEACHHUS NPH pabOTe C BEIIECTBAMH, a TaKKe B
CUTYaIHIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, TOJydaeMble MTPU M3yYCHUU XUMUU, I PEIICHUS 3a1ad,
CBSI3aHHBIX C OKPY’KAIOIIeH MPUPOTHOM CPeIOi, ISl MOBBILICHUS YPOBHS SKOJIOTHYECKON KYIbTYPHI,
OCO3HaHUs TII00AIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOJIeM M MyTel X pelieHus: MoCpeaCcTBOM
METOJI0B XUMHH, IKOJIOTHUYECKOTO MBIIIUICHHS], YMEHUSI PYKOBOJICTBOBATHCSI UM B TI03HABATEILHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOMW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yNbTAaTOB BBIACIAIOT 3HAUYUMBIE i1 (HOPMHUPOBAHHUS
MHUPOBO33PEHUsI OOIICHAYYHBIC TIOHATHS (3aKOH, TEOpHs, MPHUHIUII, TUMOTe3a, (PakT, CHCTeMa,
MPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX
MpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUH U3 STUX MpPeAMETOB (POPMHUPOBATH MPEICTABICHUE O
L[EJIOCTHOM HAay4YHOW KapTHHE MHpa, U YHHBEpcajbHble Yy4eOHBbIE AelcTBUs (TMO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOpbIE OOecrneynBaloT (HOpMUPOBAHHE TOTOBHOCTU K
CaMOCTOATEIILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NEeITeIbHOCTH.

Ilo3naBaTebHBIE YHMBEPCAJIbHbIE YUeOHbIe NeHCTBUS

ba3oBble JJornyeckne 1eMCTBUSA:

YMEHUS UCTIOIB30BaTh MPUEMBI IOTUYECKOTO MBIIIUICHHUS TP OCBOCHUH 3HAHUMN: PACKPHIBATh
CMBICIT XUMUYECKUX TIOHSITHH (BBIJCISITH UX XapaKTePHbBIE MPU3HAKH, YCTAHABINBATH B3aUMOCBSI3H C
JIPYTUMHU TOHSATHSMH), UCIONB30BATh MOHSITUS ISl OOBSICHEHHS OTAENbHBIX (DaKTOB W SIBICHHIA,
BBIOMpATh OCHOBAaHUS W KPUTEPUU ISl KiacCU(PHUKAIMM XUMHUYECKUX BEIIECTB U XUMHYECKHX
peakmuii, yCTaHaBIUBaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY OOBEKTaMU H3YYCHHS, CTPOUTH
JIOTUYECKHE PpacCyXJAeHUsl (MHIYKTUBHBIE, JCIYKTUBHBIC, IO aAHAJIOTHH), JENaTh BBIBOABI M
3aKJIIOUCHUS;

yMEHUE MPUMEHSTh B MPOIECCe IMO3HAHMS TMOHATUS (TPEIMETHbIE M METAlpPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIHN, HCIOJIb3yeMble B XHUMHH, MPEOOpPa3OBBIBaTh IIHUPOKO
MPUMEHSEMbIE B XUMHH MOJICIbHBIC TPEICTABICHUS — XWMHUYECKH 3HaK (CHMBOJI 3JIEMEHTA),
XuMHu4ueckas GopMyiia U ypaBHEHHE XUMHUECKON PeaKkIuu — P PEelIeHUH yueOHO-TT03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJIEIbHBIX MPEACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC



MPU3HAKH U3Y4AEMBIX OOBEKTOB — XUMHUUECKUX BEIIECTB M XUMHUECKUX PEAKLIUH, BHISIBIATH 00OLIHE
3aKOHOMEPHOCTH, NPUYMHHO-CIIECTBEHHBIE CBSI3M M IIPOTUBOPEYMS B M3yYaeMBIX Ipolieccax U
SIBJICHUSIX.

Ba3oBble uccienoBarejabcKkue ecCTBUA:

YMEHHE HUCII0JIb30BaTh IIOCTABICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MIO3HAHMUSI, a TAKXKE
B KAueCTBE OCHOBBI JJIs1 (DOPMHUPOBAHMS THIIOTE3BI 10 MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

MpUOOpEeTEeHUE OMbITa IO IUIAHUPOBAHHUIO, OPraHU3allid W MPOBEJICHUIO YUYEHHYECKHX
SKCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOJ0M IMPOIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €0
pe3yabTar, (GopMynIupoBaTh OOOOIICHHS W BBIBOABI IO pe3yjbTaTaM IPOBEAEHHOTO OIbITA,
HCCJICTIOBAHMS, COCTABIIATH OTYET O MPOJICIAHHON paboTe.

Pa6ora ¢ nundopmanmeii:

yMEHHE BbIOMpATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3IUYHBIX BHIOB U
dbopM mpencTaBIeHUS, MONy4aeMyI0 U3 Pa3HBIX MCTOYHHUKOB (HAYyYHO-IIOMYJISIpHAS JHTEparypa
XUMHUYECKOTO COJEp KaHMsl, CIPaBOYHbIE OCOOMs, pecypchl HTepHeTa), KpUTUUECKHU OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IMYHble METOJABI U 3alpOChl IPU MOUCKE U O0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JUUIsl BBIIOJHEHUS Y4€OHBIX M MO3HABATEJbHBIX 3aJau
ONpeACNEHHOr0 THIIA, NPHOOPETEHHE OIbITa B O0JACTH HWCIOJB30BaHUS WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHi, OBJIAJEHUE KYJIbTYpOM AKTUBHOI'O HCIIOJIb30BAHMS PA3IUUYHBIX
MOMCKOBBIX ~ CHUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (GOpMy MpPEICTaBICHUS
uHbOpMAIMM W WJUTIOCTPUPOBATH peEIIaeMble 3aadydl HECIOKHBIMH CXEMaMH, JharpaMMaMH,
npyrumu popmamu rpaduku U 1X KOMOUHALIASMU;

YMEHHME HCIIOJIb30BaTh W aHAIM3UPOBaTh B Tpolecce Y4eOHOM M HCCiIel0BaTeIbCKOU
JesTeIbHOCTH HH(POPMALIMIO O BIUSHUM ITPOMBIIIIEHHOCTH, CEJILCKOTO X03s1iiCTBa M TpaHCIIOpTa Ha
COCTOSIHME OKPY>KaIOLIEH MpUPOTHON Cpeibl.

KoMmyHukaTHBHbBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHHUS 331aBaTh BOMPOCHI (B X0Ji€ uayiora 1 (Win) AUCKYCCHUN) 110 CYIIECTBY 00CyKIaeMoit
TeMbl, JOPMYIUPOBATH CBOU MPEATIOKEHNUS OTHOCUTEIIBHO BBIMOIHEHUS MPeI0KEHHON 3a1auu;

YMEHHUSI IIPEJICTaBIATh MOJIyY€HHbIE Pe3yJIbTaThl I03HABATEIbHON J1€ATEIbHOCTH B YCTHBIX U
MMCBbMEHHBIX TEKCTaX; JAeJIaTh IPE3EHTAIMIO PE3YJIbTaTOB BHIMOIHEHHS XMMUYECKOT0 SKCIIEPUMEHTA
(J1abopaTOpPHOro OMbITa, J1a0OPATOPHOW PabOTHI MO HCCIEIOBAaHHMIO CBOICTB BEILIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHSI y4eOHOI0 COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABATEIbHOW H
HCCIIEIOBATENbCKOM JEeSTeIbHOCTH MPU PEIIEHUH BO3HUKAIOIINX MPoOeM Ha OCHOBE yuéTa 00X
MHTEPECOB M COIJIACOBAaHUS MO3ULUH (00CyKAeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE ILITYPMBI»,
KOOpJMHAIMSI COBMECTHBIX JE€HCTBUI, ONpeNeIeHNE KPUTEPUEB IO OLIEHKE KaueCTBa BHINOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHble yHUBEPCAJIbHbIC Y4eOHbIE 1efiCTBUA:

YMEHHE CAMOCTOSATEIBHO OIPENEIATh LENH AEATENbHOCTH, IUIAHUPOBATH, OCYLIECTBIIATS,
KOHTPOJMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JAEATEIBHOCTD, BRIOMpATh Hauboee
s exTUBHBIC CITOCOOBI PENICHHS YUeOHBIX W TTO3HABATEIBHBIX 3aJ1a4, CAMOCTOSTETFHO COCTABIIATh
WY KOPPEKTUPOBATh MPEIJIOKEHHBIM aITOPUTM JEWCTBUN IPHU BBINOJHEHUN 3aJaHUM C YYETOM
MOJTyYeHUsT HOBBIX 3HAHMM 00 M3y4yaeMbIX OOBEKTaxX — BEIIECTBAX M PEAKIMX, OLEHHBATh



COOTBETCTBHE MOIYUEHHOI'O PE3yJIbTaTa 3asiBJICHHOM 1€, YMEHUE UCII0Ib30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, ITpe/ijIaraéMble B YCIIOBUU 3aJaHH.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB 110 OCBOEHHUIO O0S3aTEIbHOIO  COZIEpIKaHUS,
YCTQHOBJICHHOTO JaHHON (enepanbHoil  pabodeid mHporpaMMoi, BBIACHSIOT: OCBOCHHBIC
00y4aroImuMUCs HaydyHbIE 3HAaHUS, YMEHUS U CIIOCOOBI IeHCTBHMA, cienu(UIecKue s MpeIMETHON
obnacti «XUMHSD», BUIBl JESITEIBHOCTH IO IOJIyYEHHIO HOBOIO 3HAHUS, €r0 WHTEpPIpPETalUH,
IpeoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX U HOBBIX CUTYALUX.

K koHmy oOydeHuss B 8 kJiacce IpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IIOHATHI: aTOM, MOJEKYJa, XUMHYECKHUU
AJIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH (OAHOPOHAS U HEOJHOPOAHAS),
BaJICHTHOCTb, OTHOCHUTEJIbHAS ATOMHAsi M MOJIEKYJISIPHAs Macca, KOJINYECTBO BELIECTBA,
MOJIb, MOJISIPHAsl Macca, MaccoBast JOJIsl XUMUYECKOTO MJIEMEHTa B COEIMHEHUH, MOJISIPHBIN
00BEM, OKCHJI, KUCIIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPHULIATEIEHOCTh, CTETIEHb OKHUCIICHUS,
XUMHUUECKas peakuus, Kiaccuukalus peakuuid: peaklUu COEIWHEHUs, peakluu
pas3NoKeHus, peaky 3aMeIIeHus], peakui 0OMeHa, 9K30- U SHAOTEPMUYECKUE PeaKuy,
TEIUI0OBOU 3P PEKT peakuuu, siIpo aToMa, JIEKTPOHHBIHN CI0H aroma, aTOMHas OpOUTalb,
paauyc atoma, XUMUYECKasi CBSI3b, MOJIIPHAsl M HEIOJIApHAsl KOBAJIEHTHAs CBA3b, HOHHAS
CBSI3b, MOH, KaTHOH, AaHUOH, pacTBOpP, MaccoBas [0Ji1 BeEllecTBa (IIPOLIEHTHAs
KOHIIEHTpALUs) B PacTBOPE;

® MJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMMUYECKHUX IIOHATUH M IPUMEHATH 3TH
IIOHSATHSI IIPU ONMCAaHUU BEILECTB U UX IIPEBPALLCHU;

® UCMOJb30BAaTh XUMUYECKYIO0 CUMBOJIMKY Uil COCTABJIECHUs (DOPMYJI BEIIECTB U YPaBHEHUH
XUMHYECKHUX PEAKIIN;

® OMpeneNniaTh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OHHApHBIX COEIMHEHMSX, CTENEHb
OKHCJICHHsSI DJIEMEHTOB B OWHApHBIX COEJUHEHUSX, INPUHAJIEKHOCTh BEIIECTB K
oTpeaeNEHHOMY KJIacCy COeTUHEHHH 1o (hopMyiaM, BUI XUMUYECKOM CBSA3H (KOBaJIEHTHAs
Y MOHHAs1) B HEOPTaHUYECKUX COETMHEHUSX;

e packpbeiBath cMbich Ilepuonnueckoro 3akona J[. M. MenneneeBa: Je€MOHCTPUPOBATH
MMOHMMaHUE MEePUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHUX DJIEMEHTOB OT HX
nosioxkeHusa B [lepuonmyeckoll cuUCTEME, 3aKOHOB COXPAaHEHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTapo;

® ONUCHIBAThH U XapaKTepHU30BaTh Ta0NMUHYIO hopMy [leproauueckoii cucTeMbl XUMUYECKUX
9JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moxarpymmna (A-rpymma)» Hu «1o0odHas
noarpynna (b-rpymnmna)y, manbie u 0osblINe NEPHUOJIbl, COOTHOCUTH 0003HAYEHHU I, KOTOPBIE
uMmeroTcss B Tabmune «llepmommueckas cucrema XuMudeckux odnemeHtoB [, U.
MenzeneeBa» C UHUCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS AaTOMOB XUMHYECKHX
9JIEMEHTOB (COCTaB M 3apsij sA1pa, OOIIee YMCIIO JIEKTPOHOB U PACHpeesieHHe UX TI0
AJIEKTPOHHBIM CIIOSIM);

e iaccu(UUUPOBATh XUMHUYECKUE 3JIEMEHTHl, HEOPraHMYECKHE BELIECTBA, XUMHUYECKHE
peakuuu (MO 4YMCIAYy M COCTaBY YYAacTBYIOIIUMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY

dbdexty);



XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIacCOB,  TMOATBEpKAash  OMHCAaHME  TMpPUMEPaMHU  MOJEKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3MPOBATh CBOWMCTBA BEIICCTB B 3aBUCMMOCTH OT HMX Ka4eCTBEHHOT'O COCTaBa,
BO3MOYXHOCTH TMPOTEKAHHSI XUMUYECKUX MTPEBPALICHUH B PA3JTUYHBIX YCIOBUSX;
BBIYHCIISATh OTHOCUTEIBHYIO MOJEKYISPHYIO W MOJSIPHYIO MacChl BEIECTB, MAacCCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIEMEHTa 10 (OopMysie COCTUHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHUECKOH peakilnu;

MIPUMEHSITh OCHOBHBIC ONEpPALMU MBICIUTENBHON NEATENbHOCTH — aHalu3 U CHHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTEMaTH3alUI0, KIacCU(UKAIMIO, BBISBICHHE MPUYUHHO-
-CIIEZICTBEHHBIX CBf3€M — Ui M3y4eHHUs CBOWCTB BEIIECTB M XUMHUYECKHX PEaKIIUM,
€CTECTBCHHO-HAYYHBIE METOJbI MO3HAHUS — HAOIOJICHUE, U3MEPEHHUE, MOJICITMPOBAHHUE,
SKCIEPUMEHT (pEaIbHBIN U MBICIICHHBIN );

clieoBaTh  IpaBWJIaM  IMOJIb30BaHUSA XMMHUYECKOM TMOCYIOoW U JabOpaToOpHBIM
o0OpyIOBaHUEM, a TaK)Ke NpaBWiIaM OOpamIeHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKUHUSMHU O BBITOJHEHHUIO Ja00paTOPHBIX XUMHUYECKHX OMBITOB IO MOTYyYEHHUIO U
coOupaHuIo ra3000pa3HBIX BEUIECTB (BOIOPOAA U KUCIOPOa), IPUTOTOBICHUIO PACTBOPOB
C ONpeNeIEHHON MacCOBOM JI0JIEH PaCTBOPEHHOIO BEUIECTBA, MUIAHUPOBATH U MPOBOJUTH
XUMHYECKHE DKCIICPUMEHTHI IO PACIO3HABAHHWIO PACTBOPOB IIENIOYEH M KHCIOT C
MTOMOIIBI0 UHAUKATOPOB (JTakMyc, heHon(pTaTerH, METHIOPAHK U IPYTHE).

K koH1y oOydeHus B 9 KkJacce IMpeIMETHblE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHU:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSITUN: XUMHUYECKUU JJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKAs pEaKIHsl, XUMUYECKas CBS3b,
TEIJIOBOM 2(P¢eKT peakiuu, MOIb, MOJSIPHBIE O00BEM, pPACTBOP, JJIEKTPOJIUTHI,
HEDJIGKTPONIUTHI, DJEKTPOIUTHYECKAs JIUCCOLMALIUASA, PEaKIMd HOHHOTO OOMeHa,
KaTaJlu3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble W HEOOpaTUMBIE PEaKIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIUTEb, BOCCTAHOBUTENb, OKUCICHUE 1
BOCCTAHOBJICHHE, aJUIOTPOMusi, aM(pOTEPHOCTh, XUMUUYECKasi CBSI3b (KOBAJICHTHAs, HOHHAS,
MeTaJJIn4ecKasi), KpUCTaJUIMYecKasi pemérka, KOppOo3Hsl METAllIOB, CIIaBbl, CKOPOCTh
XMMHYECKOHN peakiuu, mpeaeibHo gonycrumas koHuentpauus [1/IK Bemectsa;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSATUA W TMPUMEHATH 3TH
MOHSTHS MIPU ONMCAHUU BEIIECTB U UX PEBPALICHHUI;

HCIIOJIh30BaTh XUMHUUECKYI0 CUMBOJIMKY ISl COCTAaBJICHHS (DOPMYJT BEIIECTB M YPAaBHEHU I
XUMHYECKUX PEAKIINI;

ONPEAEISITE BAJICHTHOCTh M CTENEHb OKUCIIEHUSI XUMUYECKUX JJIEMEHTOB B COCIMHEHHUSIX
Pa3IMYHOTO COCTABA, MPUHAJICKHOCTD BEIIIECTB K OMPEAEIEHHOMY KJIAaCCy COETMHEHUH 110
dbopMynaM, BHJI XUMHYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, MeETaJJIMYecKas) B
HEOPTaHMYECKUX COCTMHEHUSX, 3aps]l MOHA TI0 XUMUYECKOU (popmyrie, XxapakTep Cpelbl B
BOJIHBIX pAacTBOPAX HEOPraHUYECKUX COEAVMHEHUM, THUIl KPUCTAIIMYECKON PEIETKU
KOHKPETHOT'O BEIIECTBA;

packpsiBaTh cMbich [lepuonnueckoro 3akona J[. 1. MenzaeneeBa u 1eMOHCTPUPOBATh €TI0
MMOHWMaHHUE: OTIMCHIBATh U XapaKTepu30BaTh TaOIM4HYI0 hopmy [leprnoanueckoii cucTeMbl
XUMHUYECKUX DJJIEMEHTOB: pa3jNyaTh MOHITUS «TrJaBHas mnoArpymma (A-rpymma)» u



«moboynast monrpymma (b-rpynma)», Manple U OoNbIIME TEPHOIBI, COOTHOCHUTH
0003HAYCHHS, KOTOpPhIE WMEIOTCS B TMEPHOAMYECKONH TabmuIlEe, C YHUCIOBBIMHU
XapaKTEPUCTUKAMH CTPOCHHMS aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB W 3apsj sapa,
o0IIiee YMCao ANEKTPOHOB W PACIPEACIICHHE WX IO JJEKTPOHHBIM CIIOSM), OOBSCHATH
o0ImIre 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB 3JIEMEHTOB M UX COSAMHCHHI B MIpeenax
MaJIbIX TIEPUOJIOB ¥ TIIABHBIX MOATPYII C YIETOM CTPOCHHS HX aTOMOB;
KJIaCCU(PUITUPOBATh XWMHUYECKHE 3JIEMEHTBHI, HEOPTAaHMYECKHE BEIECTBA, XMMHYCCKHUE
peakiuu (1o YUCITy M COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, 110 TeIJIOBOMY 3P QEKTy,
110 U3MECHCHHIO CTENIEHEH OKHCICHUS XUMUYCCKUX JJIEMECHTOB);

XapaKTEepPU30BaTh (OMUCHIBAThH) OOIIUE U CIIEIU(PUICCKNE XUMUUYECKHE CBOMCTBA MTPOCTHIX
M CJIOXKHBIX BEIIECTB, MOJATBEP)KAasi ONMUCAHWE TPUMEPAMH MOJICKYJISPHBIX W MOHHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHA;

COCTaBJISTh YPABHEHHS AJICKTPOJIMTUYCCKOW JUCCOIMAIMHA KUCJIOT, IMIEIOYeH M COJIeH,
MOJIHBIE U COKpAIll€HHBbIE ypaBHEHHUS peakUuid MOHHOTrO OOMEHa, YpaBHEHUS DPEaKIIHiA,
MTOATBEPIKIAIONIUX CYIICCTBOBAHUE T€HETUYCCKON CBSI3M MEXKIY BEIIECTBAMU Pa3TMIHBIX
KJIaCCOB;

pPacKpblBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IMOCPEICTBOM
COCTABJICHHS JICKTPOHHOTO OaJlaHCa dTUX PEAKIU;

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT WX CTPOEHHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAICHUN B PA3IMYHBIX YCIOBUSAX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJSPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJII0 XMMHYECKOTO 3JIeMeHTa 1o ¢GopMylie COeIUHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaKinu;

coONrofaTh mMpaBuia  TOJB30BAaHUS XUMHUYECKOH TIOCYAOH W JaOOpaTOpHBIM
o0opy/moBaHWEM, a Tak)Ke TpaBWia OOpAMIEHUS C BEIMIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH 10 BBITIOJTHEHHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB IO TOTYYCHUIO U
coOMpaHHIO ra3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTo ra3a);

MPOBOANTh PEAKINH, MOJITBEPKIAIONINEe KAueCTBEHHBIM COCTAB PA3NMYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM MMYTEM XJIOPH-, OPOMUI-, HOTUA-, KapOoHaT-, hocdaT-, CUIUKAT-
, CcynbdaT-, THAPOKCUA-UOHBI, KATHOHBl aMMOHHUS W HWOHBI H3YYECHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHHMUECKUX BEIICCTB;

MIPUMEHSITh OCHOBHBIC OIEPAllMA MBICTUTEIILHOW JEATSIIbHOCTH — aHallu3 W CHHTE3,
CpaBHEHHE, 00OOIICHHE, CUCTEMATH3AIINIO, BBISBICHUE MPUIMHHO-CIICICTBEHHBIX CBsI3CH
— JUTSI ©I3YYCHUS CBOMCTB BEIIECTB M XUMUICCKUX PEAKIIHiA, €CTeCTBEHHO-HAYYHBIE METO IbI
MO3HAHUSI — HAOMIOJEHNe, W3MEpPEeHHEe, MOJCIHPOBAHUE, JKCIEPUMEHT (peambHBIA H
MBICJICHHBIN ).



3.TEMATHYECKOE INIAHUPOBAHUE C YYETOM PABOUYEM
ITPOI'PAMMbI BOCIIUTAHUA

8 KJIACC
JJIeKTPOHHbIE
ugposbie
KouunuyecrBo wHppoBLI
o0pa3oBaTe/ibHbIE
Nenm/m  Tema ypoka 4acoB
pecypchl
Bcero
| [Tpeamet xumun. Poiab XUMUM B )KU3HU | bubnnoreka [HOK
yeJioBeka. Tejia U BemecTna https://m.edsoo.ru/ff0d210c
bubmuoreka [JOK
2 [TonsiTre 0 MeToAaX MO3HAHMS B XUMUU 1
https://m.edsoo.ru/ff0d227¢
[TpakTrueckas paborta Ne 1 «IIpaBuna
3 paboTHI B 1a0OPaTOPUU U IPUEMBI | bubmuorexa [JOK
oOpailieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yuctele BemecTBa u cMecu. CriocoObl | bubnuorexa [JOK
pasjesieHus: cMeceit https://m.edsoo.ru/ff0d26¢ca
[IpakTuueckast padora Ne 2 «Pa3nenenue
5 cMecelt (Ha mpuUMepe OUUCTKU 1 bubmorexa HOK
JIpHUMED hitps://m.edsoo.ru/ff0d28¢8
MTOBAapPEHHOM COJIN)»
bu6mmorexa [IOK
6 ATto oJe 1
TOMBL H MOTCRYIH https://m.edsoo.ru/ff0d2a6c
7 XuMHUYeCKue dJI€MEHTHI. 3HAK! | bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie 1 c0KHBIE BElIeCTBa 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE YIEHUE 1 bubmorera [JOK
YVPHOE Y1 https://m.edsoo.nu/ff0d2d50
3aK0H TTOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunueckas popmyia. BageHTHOCTh 1 bubmmorexa [OK
pMyTIa- https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB
1 OTtHocuTenbHAs aTOMHAs Macca. 1 bubnuoreka [IOK
OTHOCUTENBHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTA B | bubnuorexa [JOK
COCIUHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Monb. Mossipaast 1 bu6mmorexa [IOK

macca

https://m.edsoo.ru/ff0d5230




14 ®usnueckue 1 XUMUYECKUE SIBJICHUS. bubnmoreka [JOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
s [Ipu3Haku U ycinoBUs NMPOTEKAHUS bu6mmoreka [IOK
XAMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MacChl BEIIECTB. bubnunoreka [HOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrlunciaeHus Koim4yecTBa, MacChl
17 BEIIeCTBA 10 YPaBHEHUSIM XUMHUYECKHIX bubmorexa LOK
HIECTBa 1O YP hitps://m.edsoo.ru/ff0d5708
peakmit
Knaccudukanuss XUMHUYEeCKUX peaKIIHii
18 (coenuHeHus, pa3noKeHHs, 3aMEIICHUS bubmorexa HOK
A s > SAMCHIEHIA, hitps://m.edsoo.ru/f0d334
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIUKIoneaucT. O000ImeH e 1 bubmorexa HOK
1 et Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3ausg 3HaHUI
20 KoHntposbhas padora Nel o teme bu6mmoreka [IOK
«BemecTBa 1 XMMHYECKUE PEAKIIUID) https://m.edsoo.ru/ff0d4290
Bosayx — cmeck rasos. CoctaB Bo3ayXa.
21 KI/ICJ‘I}(])XO — BJIEMEHT M IIPOCTOE a bubmmorera [JOK
PO P https:/m.edsoo.ru/ff0d448e
BemecTBo. O30H
dusuyeckue U XUMUYECKHUE CBOMCTBA
22 KHUCJIOpO/ia (peaKIuu OKUCICHUS bubmmorexa [JOK
poa H : https://m.cdsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcumax
Croco0B! MOJIyUYeHHsT KUCIIOPOa B
23 jabopaTropun fn OMBIHIJ'IGHpHOCTI/I bubnmnorexa [IOK
paTop P ) https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TemnoBoit 23 hHEeKT XUMHUUECKOU peaKIlNH,
24 [IOHATHE O T(i)(bMOXI/IMI/I‘IeCKOM paBHeHI/II/I bubnmnorexa [IOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U DHJOTEPMHUUECKHUX PEAKITHIX
TommmBo (HedTh, Yroiab U METAH).
25 3ar 513H61§1/1e(11;o3 . a, CIIOCOOBI iro bubmorexa HOK
p AyXd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[TpakTrueckast padota Ne 3 o teme
26 «ITomyuenne u cobnpanue KuciIopoaa bubmorexa [JOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTB)
7 Bonopon — snemeHT u nipocroe bubnuoreka [IOK
BemecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 Pu3nyecKknue 1 XMMUYECKUE CBOMCTBA bubnuorexa [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
buo OK
29 IloHsiTHE 0 KHCIOTAaX U COIIX nbmmorexa I

https://m.edsoo.ru/ff0d50d2




Crioco0bI ostyueHust BOA0poia B

bubmuoreka [JOK

30
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «Ilonydenue u coOMpaHue BOIOPOIA bubmorexa HOK
- . P HOPOE, https://m.edsoo.ru/ff0d4{f42
M3Y4YEHUE €r0 CBOUCTBY»
bu6mmoreka [IOK
32 MoutsipHbIii 006EM Ta30B. 3aKOH ABOTaIPO
P AP https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA
33 BEII[ECTBA ra3a Mo ero M3BECTHOM bubmmorexa [TOK
B . M https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MK 00BEMY
Brruucienns o005EMOB ra3oB 1Mo
34 ABHEHUIO PeaKIlMi Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peat . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 ®du3nyecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbllieHHbIe U
37 HEHACBIIICHHBIE PacTBOPHI. MaccoBas bubmmorexa [TOK
Hl p pEL- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacCTBOpE
[TpakTuueckast pabota Ne 5 o Teme
18 «IIpuroToBiieHHE PaCTBOPOB C bubnnorexa [JOK
onpencnEéHHON MacCOBOU 10EN https://m.edsoo.ru/ff0d5Seba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o treme bubnnorexka [JOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccudUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuenne u XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHMusI: cOCTaB, Ki1accuduxarms, bu6mmorexa [IOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonmy4yeHue u XUMHUYECKUE CBOMCTBA bubnnorexka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarmus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnnoreka [JOK

KHUCJIOT

https://m.edsoo.ru/ffOdfee2




Counu (cpenHue): HOMEHKIIATYpa, CIIOCOObI

bubmuoreka [JOK

46 .
[IOJIYYEHHUA, XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ad9474
[IpaxTuueckas padora Ne 6. Pemenue
A7 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnnoreka [HOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIUHCHUID
43 I'eneTnyeckas cBsIi3b MEXy KiaccaMmu bubnnoreka [HOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o00mIcHNEe U CHCTEMAaTH3alKs 3HAHUH
H 1 https://m.edsoo.ru/00ad9cb2
Kontpoinbnas padota Ne3 no teme
" bubmuorexa [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[TepBbIe MOMBITKH KiIacCUpUKAITTT
bu6mmoreka [IOK
51 XHUMHYECKHX dJIEMEHTOB. IloHsATHE O
https://m.edsoo.ru/00ad9ffa
rpYIIax CXOJHBIX AJE€MEHTOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
52 cucTeMa XMMUYEeCKux aeMenToB [1. 1 bubmorexa LHOK
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 ITepuonasl, rPYIIIBL, TOATPYIIIIEI bubmaorexa LIOK
p » TPYIIBL, Py https://m.edsoo.ru/00ada52c
54 Crtpoenue atoMoB. CocTaB aTOMHBIX SIJIEP. bubnnorexka [JOK
H3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK
55 aToMoB 3jieMeHTOB [leproanueckoit bubmorexa [TOK
proa https://m.edsoo.ru/00ada6bc
cuctremsl J[. 1. Menaeneesa
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTa
56 1o ero nojioxkeHuto B [lepuoanueckoit bubmorexa [TOK
p https://m.edsoo.ru/00ada824
cucteme /1. 1. MenaeneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bubnnorexka [JOK
MeneneeB — y4€HbIN, IEJATOr U https://m.edsoo.ru/00ada96e
rpakJIaHUH
53 DJIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HonHasg xuMudeckas CBsA3b
https://m.edsoo.ru/00adac34
60 KoBanieHTHast monsipHasi XMMUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHasi XuMudeckas bubnmoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab9




bubmuorexa [JOK

62 Crener okHeeHHA ! https://m.edsoo.ru/00adae28

63 OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE | bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076

bubmuoreka [JOK
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 hitps://m.c dsogru 100adb076

65 KonTtponsnast padora Ne4 o reme | bubmumoreka [IOK
«Ctpoenue atoma. XMMHYECKas CBSI3b» https://m.edsoo.ru/00adb486

66 PesepBublit ypok. O600IeHNE U | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O600111€HNE U | bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2

68 Peseprublit ypok. O600IIeHNE U | bubnnorexa [HOK
CUCTEMAaTH3alLMs 3HAHUH https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO YACOB I10 63
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9 KIIACC

KosaunyecTBO | JJIeKTPOHHBIE
JacoB nudpoBbIe
Ne i/ Tema ypoka bp
oOpa3oBaTe/ibHbIE
Bcero
pecypcbl
[Tepuonuueckuii 3aK0OH.
bubnmoreka [IOK
1 [Tepuoauueckas cucreMa XUMHYECKUX 1
https://m.edsoo.ru/00adb59e
anemeHToB /1. 1. Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX 1 bubmorexa LOK
PERIX TP https://m.eds0o.ru/00adb6b6
MEepUOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa | Bbubnunoreka LIOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMu4decKkoi CBS3U U THITBI | bubnuoreka [{OK
KPUCTAUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel mo teme

5 «[loBTOpEHue u yrnyOiaeHue 3HaHHA 1
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca»

6 Knaccuukanus XuMUYeCKUX peaKiui | Bbu6moteka [JOK
10 Pa3JIUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOU

7 eakuu. IToHsITHE O TOMOT€HHEIX U 1 Bubmiorexa IIOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.

g DakTOpHI, BIUSIONINE HA CKOPOCTh | bu6nunorexa LIOK
XMMHYECKON PEAKIIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE | bubnnorexa [JOK
peaknuu https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON

10 muccoruanu. CUIBHEIE U clIa0bIe 1 bubnmorexa OK

’ https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI

11 Honnrle ypaBHEHUS peakIun 1 bubmmorexa TIOK

P p https://m.edsoo.ru/00add448
XuMH4yecKre CBOMCTBA KUCIOT U
12 OCHOBAHUI1 B CBETE MPENCTABIECHUNA 00 1 bubmmorexa TIOK
P https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLMAIITT
XuMHYecKre CBOMCTBA COJIEH B CBETE
. 5 bubnunorexa LIOK
13 MIpPeICTaBICHUH 00 IMEKTPOIUTUYECKON 1

IHUCCOLIUAINA

https://m.edsoo.ru/00add8b2




bubnunoreka LIOK

14 [TonsiTne o ruaponuse coneu
AP https://m.edsoo.ru/00add9d4
bubnmoreka [IOK
15 O06o001eHre u cucTeMaTru3aIs 3HaHHK
- . https://m.edsoo.ru/00addd12
16 [IpakTrueckas padota Ne 1. «Pemenue bubnmnoreka HOK
JKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTtponsHas padora Ne2 o reme
17 «DNEKTPOJIUTHUECKasT TUCCOIHAIIMS bubmorexa [IOK
P g HHARI https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIMU B PACTBOPAX)
OO01mas XxapakTepuCTHKA TaJIOTCHOB.
18 XHUMHUYECKHE CBOMCTBA HA IPUMEPE bubmorexa [IOK
p P https://m.edsoo.ru/00addfe?
xJjiopa
Xinopooaopon. ComnsiHasi KUCIIOTa,
19 XI/IMII;IIeCKI/IS CBOICTRA, MOJyYCHHUE bubmorexa HOK
’ ya ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
[IpakTuueckas padora Ne 2 o Teme
. bubnuoreka [{OK
20 «IlonydeHne consiHOM KUCIOTHI,
. . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Bbluucnenus no ypaBHeHUSIM
21 XUMHUYECKUX PEAKIIUNA, €CIIU ONUH U3 buGnuorexa [IOK
P ’ https://m.edsoo.ru/00ade488
pearcHTOB JIaH B U30BITKE
2 OO6m1ast XxapakTepuCTHKa SJIEMEHTOB bubmuoreka [IOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AJIOTpOINHBIE MOAU(PHUKAIIUUA CEPHI.
23 Hax0>1<p €HHE CepPhI H(I:aé coe, I/IHCI})II/Iﬁ B bubmorexa HOK
& p fl https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CepPhI
24 CepoBonopo, cTpoeHue, pu3nueckue bubmuoreka [IOK
1 XUMHAYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHasi KHCIIOTA,
25 ¢u3nyeckrue 1 XUMHUYECKHE CBOMCTBA brbmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubmuoreka [JOK
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpeibl COeTMHEHUSIMU
cepbl
7 Beruucnenne MaccoBoit J0IM BBIXO/1a but6mmorekxa [IOK
MPOIYKTa peakuuu https://m.edsoo.ru/00adec8a
)3 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnmnorexa [JOK

VA-rpynmsl. A30T, paCIpOCTpaHEHHE B

https://m.edsoo.ru/00adeea6




npupoje, Gu3ndeckue 1 XUMHYECKHe
CBOICTBa

AMMHaK, ero Gpu3nvecKue u

bubnmoreka [IOK

29 XHUMHUYECKHUE CBOMCTBA, IIOJIYUYCHUE U
v https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme
30 «Ilonydyenne aMmmmuaka, u3yueHue ero bubmmorexa [TOK
. I Gtk https://m.edso0.ru/00adf180
CBOWCTB»

31 A30THAas KUCOTa, €€ (hu3nuecKkue u bubnmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanure HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIIbHBIX

32 100OpeHnil. XUMHUYECKOE 3arpsa3HEeHNE buGnuorexa [IOK
YAODPEHHIL. £ P https://m.edsoo.ru/00adf518
OKpY>Karollen cpeabl COeTMHEHUIMU
azoTa
®docdop. Oxcun pochopa (V) u

33 (1)00(%)0 pHasI KHCH((l))Ta q)qnfsn(qez:xne u bubmorexa [IOK

p N https://m.edsoo.ru/00adf68a
XMMHUYECKHUE CBOICTBA, MOJIyYeHUE
Hcnonp3oBanue GochaToB B Ka4eCTBE

34 MUHEPAIbHBIX YI0OpEHHI. bubnnorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocharamu

35 VYrnepon, pacnpocTpaHeHue B IPUPOJIE, bubnnorexa [JOK
¢u3nyecKkrue 1 XUMHUYECKHE CBOKWCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusndeckue u

36 XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubnuoreka [{OK
MPOOJIeMBI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepona (IV)

bu6nunorexa LIOK
37 YronbHasg KACIOTa U €€ COJIN
https://m.edso00.ru/00ac006¢c
[IpakTuueckas pabora Ne 4 mo Teme

18 "[losryueHne yriekucioro rasa. bubmuotexa [IOK
KavecTBeHHast peakiys Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHayanbHbBIE MTOHATHUS 00
39 OPraHMYEeCKUX BEIIECTBAX KaK O brbmorexa OK
P https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX YTiIepo/ia
but6mmoreka [IOK
40 Kpemuuii u ero coeguHeHus
P a https://m.edsoo.ru/00ae080a
A1 ITpakTuyeckas pabora Ne 5. Pemenue bu6muoreka [JOK

OKCIICPUMCHTAJIbHBIX 3a/la4d IO TCME

https://m.edsoo.ru/00ac0bf2




«BaxgeuIme HeMeTaIbl U UX
COCTUHECHUSI»

KonTtpomnsHas padora Ne3 o reme

bubnmoreka [IOK

42 «Baxuelnme HeMeTaJUIbI U UX
https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OO6m1ast XxapakTepruCTHKa XUMHYECKHUX
3JIEMEHTOB — METAJIJIOB.

43 Meranuueckas CBsI3b U bubnuorexa [IOK
MeTaJuInyecKas Kpucrajuimyeckas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METAJJIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHUUECKUIN PSIIT HAIPSHKEHUI bubnmorexa [IOK

p A p https://m.edsoo.ru/00ael156
METAJJIOB
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 Crnnasel. Beruncienus o ypaBHEHUAM bubnuoreka [IOK
XUMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPKUT MPUMECH

46 IlonsaTue o KOppoO3UU METAIIOB bubmorexa LOK

PP https://m.edsoo.ru/00ae1278
bubmuoreka [{OK

47 €JIOYHBIE METAJLIBI
I https://m.edsoo.ru/00ae14b2

48 OxcHuabl ¥ THAPOKCHUIBI HATPUS U KaJIU bubnuorexa [IOK

A s g p https://m.edsoo.ru/00ae14b2

49 [llenouyHo3eMeTbHBIC METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8

50 Baxuelinme coeqMHEHUS KaJIbIIH bubnmorexa [IOK

A H https://m.edsoo.ru/00aec15e8

51 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI
JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmoteka IIOK

52
YCTpaHEHUS https://m.edsoo.ru/00ac1886
[TpakTrueckas padota Ne 6 o Teme

53 "XKEcTKOCTh BOABLI U METOMBI €€ bubmorexa LHOK

" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. Bubmuoreka IIOK

54 AnoMuHUI 1

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

55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmuotexa [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64

Bubnuoreka IIOK

56 Keneso 1

https://m.edsoo.ru/00ae1d86




57 Oxkcubl, TUIPOKCUIBI U COJIU XKere3a | bubmmoreka [JOK
(IT) u »xene3a (III) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cuCTeMaTU3alus 3HaHUH 1
[IpakTrueckas padota Ne 7. Permenue
59 AKCIICPUMEHTAIIbHBIX 33724 110 TEME | bubnmnoreka HOK
«BaxHeinme MeTalIbl U X https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH U3
60 peareHTOB J1aH B U30BITKE WIIN | bubnmnoreka HOK
COCPKUT puMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXO/a IPOIYKTa
peakiumn
61 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
KonTponbnas padora Ne4 no teme
62 «BakHeuIme MeTajbl U UX 1
COCITUHEHUS
63 BemectBa u Mmarepuaisl B | bubnuoreka [IOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE | bubmmoreka [JOK
OKpY’Karolllel cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumum B pemieHnn | bubmuoreka [IOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE U | bubmuoreka [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0o011eHNE U | bu6mmoteka [IOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60611eH1E 1 | bubmmnoreka HOK
CHCTEMAaTHU3allUs 3HAHUI https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I1O 63
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