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COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMHM B KM3HM YeJOBEKa. XUMHS B CUCTEME HayK. Tejla UM BEIECTBA.
®du3nuecKue CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsTHE 0 MeTO/Aax MO3HAHUS B XUMHH.
Uucrele BemecTBa U cMec. CriocoObl pa3aesieHus: CMECEH.

ATOMBI M MOJEKYJIBI. XHUMHUUYECKHE 3JeMEHThl. CHUMBOJBI XUMHUYECKUX 3JIeMEHTOB. [Ipocteie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas ¢opmynia. BaJeHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemectB. OtTHOcuTeNbHAss aTomHas wmacca. OTHOCUTENbHAs MOJICKYJIsipHass wmacca. MaccoBast A0
XHMHUYECKOI'0 3JICMCHTA B COCIUHCHHM.

KomnuectBo BemectBa. Mosib. MossipHas Macca. B3auMoCBsI3b  KOJIMYECTBA, MacCbl M 4HCIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTUHEHHI.

dusndecKkrue U XUMUUYECKHUE SIBICHUS. XUMUYECKasl peakIus U e€ MPU3HaKU. 3aKOH COXPaHEHUS MaCChI
BEIIECTB. XWUMHUYeCKHe ypaBHeHHs. Kiaccudukanus XUMUYECKUX peakuuil (COeIUHEHHS, pa3iIoKEHUs,
3aMernieHus, 0OMeHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYAOU, MpaBHIaMH pabOThl B JTAOOpaTOpuu U MpUEMaMU OOpaIleHus C
nabopaToOpHBIM 00OPYJOBAaHWEM, M3YyYE€HHE W OMNHCaHUE (PU3UYECKUX CBOWCTB OOpA3IOB HEOPTaHUUECKHX
BEIleCTB, HAaOMOIeHne (pU3ndecKkux (TJIaBJIEHNE BOCKA, TassHHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KUIICHUE
Y KOHJICHCAITUS BOJbI) M1 XUMUUYECKUX (TOPEHHE CBEUH, TPOKATMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBIE
MeJa C KHUCJIOTOM) SIBICHHWM, HaONlOJIeHWE U OINMCAaHUE IPU3HAKOB IMPOTEKAHHUS XUMHUYECKHX peakIuil
(pa3noxxeHue caxapa, B3aUMOJICUCTBUE CEPHOU KHUCIOTHI C XJIOPUIAOM Oapus, pa3ioKeHHE THAPOKCHIa MEIU
(I mpu HarpeBaHuH, B3aUMOICHCTBHE Kene3a ¢ pactBopoM cou meau (1), u3ydenne crnocoOoB paseneHus
CMecel: ¢ TIOMOIIbI0 MarHuTta, (UILTPOBAHHUE, BBHITAPUBAHKE, JUCTHIUIALMS, XpoMaTorpadus, MpoBeICHHE
OYHMCTKHU TIOBApPEHHOW COJIM, HAOJIOJCHUE W ONMCAHUE PE3yJIbTAaTOB MPOBEIACHUS OIbBITA, MILTIOCTPUPYIOMIETO
3aKOH COXPaHEHUS MACChl, CO3/IaHNE MOJIEIICH MOJIEKYII (IapOCTEPKHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — aneMeHT U mpoctoe BemiecTBo. Haxoxnenue
KHCJIOpOJIa B TIpUPOJE, (HU3UYECKHEe U XUMHUUYECKHe CBOMcTBa (peakumu ropeHus). Oxcuasl. [lpumeneHue
kuciiopoia. CrocoObl MOJydeHUs KUCIIOpoia B JA0OPATOPHH U MIPOMBIIUICHHOCTH. KpyroBopoT kucioposa B
npupojie. O30H — aJIoTponHAs MOAU(PHUKALIAS KACIOPOIa.

TennoBoit 3hPeKT XUMUYECKON peakiuy, TEPMOXUMUUYECKUE YPABHEHHUS, 9K30- U DHIAOTCPMHUUYCCKHC
peaknuu. TOTUIMBO: yrojab W METaH. 3arpsA3HEHHE BO3]yXa, YCUJICHUE MAapHUKOBOTO 3(deKTa, pazpylieHue
030HOBOTO CJIOS.

Bomopon — snemeHT M mpocTtoe BemecTBO. HaxokaeHue Bomopoja B TpHpoie, (U3HYECKUE H
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI MomydyeHus. Kucaotel u conu.

MoutsipHbiii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

dusnyeckre cBoicTBa BojAbl. Bojga kak pacTBoputTenb. PacTBopbl. HachlllieHHbIE M HEHACBIIICHHbBIC
pactBopbl. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J10Jisl BEIIECTBA B pacTBOPE. XMMHYECKHUE CBOMCTBA
BoJbl. OcHoBaHus. Poib pacTBOpOB B NpUpOJE UM B KU3HU 4enoBeka. KpyroBopoT BOJbI B HpPHUPOJE.
3arpsi3HeHue NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukarus nHeopranndeckux coeaunennii. Oxcunpl. Knaccuduxaius okcuaoB: coseoOpa3zyromiue
(OCHOBHBIE, KHUCIOTHBIE, amM(oTepHble) U HeconeoOpasytomue. Homenknarypa oxcuaoB. Dusznueckue U
XUMUYECKUE CBOMCTBA OKCHIOB. [lonydeHne okcuaos.

OcHoBanusi. Knaccudukaiuss ocHOBaHWMN: MIENOYM W HEpacTBOpUMBbIE OCHOBaHMs. HomeHkiarypa
ocHOBaHUH. DU3NUeCKUEe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre 0CHOBaHUM.

Kucnotel. Knaccuduxamus xucnot. Homenknarypa kucnor. Dusznyeckue M XUMUYECKHE CBOWCTBA
kucnoT. Panx aktuBHoctu metasuioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coneil. @usnueckue 1 XuMuieckue cBoiictsa coiell. [lonydenune coseit.

['eneTnueckas CBsI3b MEXKy KJIaCCAaMH HEOPTaHUYECKUX COEAMHEHUMH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/leJeHHe COJEpKaHWs KHCIOpoJAa B  BO3IyXe, IMONyueHUe, CcoOupaHue,
pacrmo3HaBaHHe W M3y4YCHHE CBONCTB KHCIOPOJa, HAOIIOJCHHE B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOJOM MU



yCIOBHUS BO3HMKHOBEHHUS M TpEKpalleHus TopeHus (moxkapa), O3HAKOMIJIGHHE ¢ oOpaslamMu OKCHIOB U
ONMCaHHE MX CBOMCTB, MOJyueHHE, COOMpaHHe, paclio3HaBaHHE U HW3YYCHUE CBOMCTB BOJOpoJa (TOpeHHe),
B3auMoJeiictBue Bojgopona ¢ okcuaoM wmeau (Il)  (BO3MOXKHO HCMOJIB30BaHHME BUICOMATEpPUATIOB),
HabroIeHNe 00pa3lioB BEMIECTB KOJMYECTBOM | MOJIb, HCCIIEJOBAHUE OCOOCHHOCTEW PaCTBOPEHHSI BELIECTB C
Pa3IMYHON PaCTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONMPEAEIEHHON MACCOBOM JI0JIEM PACTBOPEHHOIO
BEIIECTBA, B3aMMOJEHCTBHE BOJbl C MeTalylaMd (HaTpueM U KajblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIEIOBaHNE OOpaA3l0OB HEOPTaHWYECKUX BEUIECTB PAa3JIMYHBIX KJIACCOB, HAOIIOACHUE
M3MEHEHHUs OKPACKU MHIMKATOPOB B pACTBOPAX KUCIIOT U IIeJIoueH, N3yuyeHUue B3aUMOJIEHCTBHS OKCHIa MEIU
(I) ¢ pacTBOpOM CEpHOH KHCJIOTBI, KHCIOT C METAUIAMHU, pEAaKIUH HEWTpalIu3alyu, MOJy4CHHUE
HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOTO MeETajula JPYyruM U3 pacTBopa COJIM, pELIEHUE
SKCIEPUMEHTAIBHBIX 33/J1a4 10 TeMe «BaxkHelre Ki1acChl HEOPraHMYECKUX COCTUHECHUIN.

IHepuonnuecknii 3akon u Ilepnoanyeckas cucrema xumuyeckux jiementoB /I. . Menpaeneesa.
Crpoenne aroMoB. Xumuueckasi ¢Bsizb. OKHCJINTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

[lepBbie MOMBITKK KiIaccu(PUKALMK XUMHUYECKHUX 3J1eMeHTOB. [IoHsATHE O TpyInax CXOJHBIX 3JEMEHTOB
(11e70YHBIE U IIEIOYHO3EMENbHBIE METalljIbl, TaJOre€Hbl, UHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT
am(oTepHbIE OKCUIBI U THIPOKCUIBI.

[lepnognueckuit 3akoH. Ilepmonmueckass cucrema xumuyeckux dnemeHToB [[. WM. Menneneesa.
Kopotkonepuoanast u jymmHHonepuoanas gopmsel Ilepuoanueckoil cuctembl XumMuueckux snementos J. U.
MenneneeBa. Ilepuons! u rpynnsl. @PU3NYECKUI CMBICIT MTOPSAAKOBOTO HOMEPA, HOMEPOB MEPHUOJA U TPYIIIbI
JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siep. M3oronbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UYEeK
aToMOB IepBbIX 20 XxuMHuueckux eMeHToB llepuoandeckont cucremsl /. 1. MenneneeBa. XapakTepucTrka
XUMHUYECKOTO 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoauueckoii cucrteme /. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMsI paauyca aTOMOB XUMHUYECKHX J3JEMEHTOB, METaUIMYECKUX U
HEMETAJTTNYECKUX CBOMCTB MO TpyniaMm U Mepuoiam.

3nauenue I[lepuonnueckoro 3akoHa u [leproauueckoil CHCTEMbI XUMUYECKUX 3JIEMEHTOB NIl Pa3BUTHS
Hayku U nipaktuku. J[. . MenpaeneeB — yu€HbI U rpaKJaHHUH.

Xumuyeckasi cBsi3b. KoBaneHTHas (MOJsipHAs W HEMOJSpHAs) CBS3b. OJEKTPOOTPHUIATENHLHOCTh
XUMUYECKUX JIEMEHTOB. MIOHHas CBS3b.

Crenenp okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENBbHBIE peakiuu. [Ipomeccel oxkuciaeHus U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METANIOB M HEMETAJJIOB, B3aUMOJICHCTBUE THUAPOKCUAA LMUHKA C
pacTBOpaMu KHUCJIOT M WIEJNOYEH, MNPOBEACHUE ONBITOB, WLIIOCTPUPYIOIIUX IMPUMEPbl OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakiuil (ropeHue, peakliuu pa3iokeHHsl, COeTUHEHUS).

Mescnpeomemmnunie ceazu

Peanu3anus MexnpeaMETHBIX CBA3€H INMPU W3YYEHHMM XHMHHM B 8 KJacce OCYIIECTBIISIETCS 4Yepe3
UCIO0JIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYUHBIX MOHSATHH, TaK U MOHATUH, SBJISIFOIIMXCS CUCTEMHBIMU IS
OT/ENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT' 0 IIUKJIA.

OO01ue ecTecTBEeHHO--HayYHbIE MOHSATHS: HAY4HBIN (akT, TUNOTE3a, TEOpHs, 3aKOH, aHAJIHU3, CUHTE3,
KiaccuuKanus, MNepUOJUYHOCTh, HAONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAHHUE, H3MEpPEHHE, MOJElb,
SIBJICHUE.

®dusnka: marepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHWJ, U30TOIbI, PAJIUOAKTHBHOCTb,
MOJIEKyJa, SJEKTPUYECKUI 3apsiyi, BEIIECTBO, TeJO0, OOBEM, arperarHoe COCTOSIHME BELIeCTBa, Tas,
(buznuecKre BeIHMUMHBI, UHHUIIBI H3MEPEHUS, KOCMOC, TUTaHEeTHI, 3BE371b1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpasIbl, TOPHBIE MOPOJIbl, OJIE3HbIE UCKOMAEMbIE, TOTUIUBO,
BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYeCKas peaKkIus

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux dieMeHToB J[. . Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOJIOB,
KaJusl, KaJIbLUsI U UX COEIUHEHHUI B COOTBETCTBUM C IOJIOKEHHEM 3JIeEMEHTOB B Ileproanyeckoii cucreme u
CTPOEHHEM HX aTOMOB.



Crpoenue BemiecTBa: BHUAbl XMMHUYECKOW CBS3M. THIBl KPUCTAIIMYECKHUX PELIETOK, 3aBUCHUMOCTb
CBOWVCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUAA XUMUYECKOU CBSA3U.

Knaccudukamuss u HOMEHKJIATypa HEOPraHWYECKHX BEIIeCTB. XHWMHYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIMXCS K PA3JIMYHBIM KJlacCaM HEOPraHMYECKUX COEAMHEHUN, T€HETUYECKas CBS3b HEOPraHMYECKUX
BELIECTB.

Knaccugukanuss XaMU4eCcKUX peakiiii o pa3IMYHbIM IpU3HAKaM (110 YHCIIY U COCTAaBY y4acTBYIOIIUX
B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(PQEKTY, 0 U3MEHEHHIO CTEIICHEH OKHMCICHUSI XUMHUYECKUX JIEMEHTOB,
Mo OOpaTHMMOCTH, IO YYAaCTHIO KaTaiu3aTropa). DK30- W SHAOTCPMHUECKHE DPEAKLIUH, TCPMOXHUMHUYECKHE
YpaBHEHHUS.

[TonsiTne o ckopocTH XuUMHUYecKoi peaknuu. [loHsTHE 00 00pPaTUMBIX M HEOOPATHMBIX XUMHUYECKUX
peakuusix. lloHsTHE O TOMOTE€HHBIX M TIeTEepOreHHbIX peakuuax. Ilonsarue o karamuze. [lonsTue o
XUMHUYECKOM paBHOBecUHU. DakTOphl, BIMSIOIIME HA CKOPOCTb XMMMUYECKOM peakUuu U IOJOKEHUE
XUMHUYECKOTO PaBHOBECHS.

OKHCANTENBEHO-BOCCTAHOBUTEIIbHBIE peaxiuu, AJIEKTPOHHBIN OanaHc OKHUCIIUTEIBHO-
BOCCTaHOBUTENbHON peakiuu. CocTaBieHHE YpPaBHEHUH OKHCIHUTEIbHO--BOCCTAHOBUTENBHBIX PEAKINI C
HCI0JIb30BAHNEM METO/Ia 3JIEKTPOHHOTro OanaHca.

Teopust MEKTPOIUTHUECKON AMCCOLMALMU. OJIEKTPOJUTHl W HEAEKTPOJUTHl. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOLMAMM BEHIECTB C PA3IMYHBIMU BHUJAAMU XUMHUYECKOW cBsi3u. CTeneHb IUCCOLMALUU.
CusnbHbIe U ci1a0ble JIEKTPOJTUTHI.

Peakuuu nonHoro o6mena. YcinoBusi MPOTEKaHUS peaklMii HOHHOTO 0OMeHa, TIOJHbIE U COKPAILEHHbIE
WOHHbIE YypaBHeHUs peakuuidl. CBoilcTBa KHCIOT, OCHOBaHMW M COJiell B CBeTe NPEIACTaBICHUNH 00
ANIEKTPOJIUTUYECKON nucconuanuu. KadecTBeHHble peakiy Ha HOHbL. [IoHsATHE O THApOIN3e Coeil.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMU KPHUCTAUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB — METAIOB U
HeMeTaioB (rpaduTa W anMasa), CIOXKHBIX BELIECTB (XJOpuAa HATpusi), HCCIEAOBAHHE 3aBUCHUMOCTHU
CKOPOCTH XMMHYECKOHN PEeaKIMK OT BO3JIECHCTBUS Pa3INUHbIX (PAKTOPOB, UCCIEIOBAHNUE IIEKTPOIPOBOAHOCTH
pPacTBOpPOB BELIECTB, MpoIlecca TUCCOLMALNU KUCIOT, IIefouel U coseld (BO3MOKHO HCIOJIb30BaHUE BUJIEO
MaTepHajoB), MPOBEACHUE OMBITOB, WUTIOCTPUPYIOMIMX MPU3HAKK MPOTEKaHUs peakUuid MOHHOro oOMeHa
(oOpazoBanmMe ocaaka, BBIACICHHE Ta3a, O00pa3oBaHHWE BObI), OIBITOB, WLIIOCTPUPYIOIMIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIMil (TOpeHue, peakuu pa3iokKeHus, COeTUHEHMS ), pPaclioO3HaBaHUE
HEOPraHMYECKHUX BEIIECTB C MOMOIIBI0O KaYECTBEHHBIX PEAKIMi Ha HOHBI, PElIEHUE SKCIEePUMEHTaTbHBIX
3azad.

HemeTauibl M MX coeJUHEHHUS

OOmas xapakrepuctuka ramoreHoB. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTEpHbIE CTEICHU
okucienusa. CtpoeHue U (uU3HUECKUe CBOMCTBA MPOCTHIX BEIIECTB — rajoreHoB. XMMHUYECKHUE CBOMCTBA Ha
npuMepe xjopa (B3aUMOJCHCTBHE C MeTaUlaMH, HeMeTaulaMu, Iuenouyamu). XiopoBojopoa. ComsHas
KHCIIOTa, XUMUYECKUE CBOMCTBA, MOJIyueHue, npuMeHeHue. JleiicTBre xjopa U XJIOPOBOJAOPOa Ha OPraHu3M
yenoBeka. BaxkHeilne XI0puapl U BX HaX0KJIEHUE B IPUPO/IE.

Obmas xapakrepuctuka 3meMeHTOB VIA-rpynmel. OcoOeHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
crenenn okucineHuss. CtpoeHue u (u3MUecKkue CBOWCTBA MPOCTBIX BEHIECTB — KHCIOPOJAa U CEPBI.
AnnoTponHble MoAU(UKAIIMKM KUCIOPOJa U cepbl. XUMHUYECKHe cBOWCTBa cepbl. CepoBOAOPOJ, CTPOCHUE,
¢busznueckue u XuMuuyeckue cBoiicTBa. OKCHIBI cepbl KaK MNpPEICTaBUTENN KUCIOTHBIX OKCHAOB. CepHas
KucnoTa, (U3NYECKUEe M XHMHUYECKHe CBoicTBa (0OmMe Kak MpeICTaBUTENs Kilacca KUCIOT H
cneunpuyeckre). XUMUYECKUE peakiiy, Jexallie B OCHOBE MPOMBIIUIEHHOTO croco0a MoJydyeHus! CEpHOM
kucioTel. [Tpumenenne cepHoil kucnotel. Conu cepHOI KUCIIOTHI, KAaUeCTBEHHAs! PEaKLUs Ha Cylb(ar-HoH.
HaxoxneHne ceppl M €€ COEIMHEHUN B MpHUpoAe. XHMMHMUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH Cpeabl
COEJMHEHUSIMH  cepbl (KHUCIOTHBIE JIOKIHM, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI  €ro
IIPEIOTBPALLEHUS.

OOmast xapaktepucTuka syeMeHToB VA-rpynnbsl. OCOOEHHOCTH CTpPOEHHMsSI aTOMOB, XapaKTepHbIE
CTETNEHU OKHCIeHHS. A30T, pacpoCTpaHEHHE B IpUpoJe, pu3nueckre 1 XuMuueckue cpoiictBa. Kpyrosopor
a3oTa B mpupoje. AMMHUAK, ero (U3MYecKue W XUMHUYECKHEe CBOICTBa, moiydyeHue M npumeHenue. Comu
aMMOHHSI, UX (PU3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha MOHbI aMMOHHUSL.
A30THas KHCOTa, € MoTydeHue, (pu3ndeckue U XMMHUecKue CBOHCTBa (0OIIue Kak MpeJcTaBUTelNs Kiacca
KACIOT U creuuduueckue). Vcrnoib3oBaHWE HUTPATOB M COJICH aMMOHHUS B KauyeCTBE MUHEpPAIbHBIX
ynoOpeHuil. XuMHUECKOe 3arpsi3HEHHE OKpYXKarolled cpellbl COEJUHEHUSIMH a30Ta (KHCIOTHBIE OXIH,



3arps3HEHUE BO31yXa, MOYBBI U BO10EMOB). Docdop, aoTponHbie Mogudukanuu dochopa, Gpusnueckue u
xumudeckue cBoiictBa. Okcua docdopa (V) n docdopnas kuciora, pu3nyecKkrue 1 XUMHUECKHE CBONCTBA,
nosrydeHue. Mcnonb3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI0OPEHUN.

Oobmas xapakrepuctuka eMeHTOB |VA-rpynmel. OcoOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEpPHBIC
CTETIEHU OKHUCIICHUs. YTJIEepoJ, aIOTPONHbIE MOJU(HKALNU, PACIPOCTPaHEHHE B MpHUpoje, Hu3ndyecKkue u
XUMUYecKue cBoicTBa. AncopOius. Kpyrosopot yriepona B npupoje. OKCHapl yriaepoja, ux Gu3ndeckue u
XMMUYECKHE CBOMCTBA, JEWCTBHME HAa JKUBbIE OPraHU3MbI, MOJIYYE€HHE M TPUMEHEHHE. OKOJOTHYECKUE
po0IeMBl, CBsI3aHHBIE ¢ OKcHIOM yriepoaa (1V), rumoTes3a rio0anbHOTO MOTETUICHUS KIIUMAaTa, MapHUKOBBIN
s dexT. YronpHas KACIOTa U €€ CONH, UX (U3NIECKUe U XUMUYECKHE CBOICTBA, MOJyYCHUE U TIPUMECHEHHE.
KagectBennast peakiusi Ha KapOoHaT-woHBL. Vcmosb3oBaHwe KapOOHAaTOB B OBITY, MEIUIUHE,
MIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriiepoaa (MeTaH, 3TaH,
STHUJICH, alleTHJICH, STaHOJI, TIHUIEPHH, YKCYCHAs KHCI0Ta). [IprupoHbIe UCTOYHUKN YIIIEBOJIOPOIOB (YroJb,
MPUPOJHBIN Ta3, HEPThb), MPOAYKTHl UX MepepaboTku (OEH3MH), UX poOJib B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMONOTHYECKH BAXKHBIX BEIIECTBAX: JKUPax, OENKax, yriieBoJaXx — M UX POJIM B KU3HU UYEIIOBEKa.
MarepuanabHOE €IMHCTBO OPTaHMUYECKUX U HEOPTaHWIECKUX COCTMHEHH.

Kpemunid, ero ¢pusnyeckre 1 XUMAYECKHE CBOWCTBA, MOJTydeHrne U mpuMeHeHne. CoeMHEeHUsS] KpEeMHUS
B npupone. O6mue mnpexacraBieHus o0 okcuae kpemHus (1V) m kpemHueBoil kuciore. CHIMKAThI, UX
WCTIOJIb30BaHNE B OBITY, B MPOMBIIIICHHOCTH. BaskHelIne cTpouTenbHble MaTepHallbl: KepaMHKa, CTEKIIO,
LIEMEHT, OeToH, xene300eToH. [IpoOnembl 0e30macHOrO MCMHOIb30BAHHUS CTPOUTENBHBIX MaTepUAIOB B
MOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

n3ydeHre 00pa3IoB HEOPraHNIECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI, IPOBEICHHE Ka4eCTBEHHBIX
peaknuii Ha XJIOPHUI-HOHBI M HAOIIOJCHNE TPU3HAKOB MX TPOTEKAHUS, OTBITHI, OTPAXKAIOIINE (PH3MUECKUE U
XAMUYECKHE CBOMCTBA TaOTEHOB W WX COCTUHEHHWH (BO3MOXKHO WCIIOJIb30BAaHHE BHICOMATEPHAIIOB),
O03HAaKOMJICHHE C O0O0pa3laMu XJIOPUIOB (TajJoreHUJIOB), O3HAKOMJICHHE C oOpasmamMu cepel U €
COCTMHEHUSIMHU (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPUAIOB), HAOJIOICHHE TIpoIiecca 0OyTriIMBaHUs caxapa
MOJT JCUCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3YUYCHHE XUMHUYECKUX CBOWMCTB pa30aBJIEHHOM
CEepHOM KHCIOThI, MPOBEJICHHE KAaUECTBEHHON peakuuu Ha CynbpaT-uOH U HaOJIOACHHE MNpU3HaKa e&
MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3WYECKUMH CBOWCTBaMH a30Ta, ¢ochopa M UX COCTUHEHUH (BO3MOYKHO
WCIIOJIb30BaHNUE BUICOMATEPHUATIOB), 0Opa3iiaMu a30THBIX U (pochOpHBIX yIoOpeHuit, moJydeHrne, COOMpaHue,
pacrno3HaBaHHe U W3Yy4€HHE CBOMCTB aMMHaKa, IPOBEJCHHE KAaYyeCTBEHHBIX peakIUil Ha MOH aMMOHHS U
dbochar-uoH M H3yYeHHE MPU3HAKOB HUX IMPOTEKaHUs, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHON a30THOM
KHUCTIOTBI C Mebl0 (BO3MOKHO HCIIOJIb30BAHHME BHUAEOMATEPUATIOB), U3ydEHHE MOJeNel KPHUCTaTUYECKUX
pem€Tok anmasa, rpadura, QynaepeHa, 03HaKOMJIEHHE C MPOLECCOM aJCcOpPOIMHM PACTBOPEHHBIX BEILECTB
AKTUBHUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTUBOTa3a, MOJydeHHE, COOMpaHue, pacrio3HaBaHUE U U3YUYCHHE
CBOMCTB YIJIEKHCIIOrO ra3a, MpoBeJeHHE KaueCTBEHHBIX peakluil Ha KapOOHAT U CHIIMKAT-HUOHBI U HU3y4CHHUE
MPU3HAKOB HUX TMPOTEKAHUS, O3HAKOMIIEHHWE C NPOAYKUMEH CHUIMKATHOW MPOMBIILIEHHOCTH, DPEIICHUE
AKCIEPUMEHTAJIBHBIX 3334 10 TeMe «BakHele HeMeTaIbl U UX COSTUHEHUSD).

MeTtanjibl M UX COeTMHEHHS

OOmass XapakTepUCTHKAa XUMHUYECKHX ODJIEMEHTOB — METa/lIOB HAa OCHOBAHMHM HX TMOJOXCEHUS B
[lepuoguueckoii cucreme xumuueckux snemeHtoB JI. WM. MenneneeBa u cTpoeHuss atomoB. CTpoeHue
MeTaJyioB. MeTtannnyeckas CBSI3b U METATMYECKas KPUCTAITMYECKass pemIérka. DIEKTPOXUMUUYECKUI psif
HanpsDkeHUH MeTtaysioB. Pu3nMyeckue MW XMMHUYECKHe CBOMCTBa MeTaiwioB. OOmmue crnocoObl MOTydeHUs
MeTaiuioB. [ToHATHE O KOPPO3MM METAIOB, OCHOBHBIE CHOCOOBI 3allUTHl UX OT Koppo3uu. CruiaBbl (cTansb,
YYT'YH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIIJIEHHOCTH.

Hlenounsle MeTamisl: mnojoxeHue B Ilepuoauyeckoit cucreme xumudeckux snementoB JI. U.
MeHeneeBa, CTpOEHHE UX aTOMOB, HaxoXaeHue B mpupoje. dusnueckne M XUMHUYECKHE CBOIcTBa (Ha
npuMepe HaTpus U Kanus). OKCUIbl U THAPOKCUIBI HATPUS U Kanus. [IpuMeHeHune menoYHbIX MeTaioB U UX
COCIMHECHUN.

[lenouHo3emMenbHbIe METAJUIBI MarHUM W KajblMidi: nojoxeHue B Ilepuoanyeckoit cucreme
xumuyeckux smementoB Jl. M. MenneneeBa, cTpoeHne MX aTOMOB, HaXOXJeHHE B mpupoje. Ousndeckue u
XMMUYECKHUE CBOMCTBAa MarHus M Kaublius. Bakueilmume coeanHeHHs Kalblusl (OKCHA, THAPOKCUI, COJIN).
JXKeéctkocTh BOBI M CLIOCOOBI €€ yCTpaHEeHusl.



Amomunuit: nonoxxenue B Ilepuonmueckoit cucreme xumuyeckux sneMmentoB /. M. Menneneesa,
CTPOCHHE aToMa, HaxoXkJIeHHe B mpupojae. Ousnueckre U XMMHUYECKHE CBOWCTBA aIFOMUHHS. AM(pOTEpHBIE
CBOICTBA OKCHJAa Y TUAPOKCUAA ATFOMUHUS.

Keneso: nonoxenue B [lepuoanueckoii cucreme xumuueckux ieMeHToB 1. . MenpeneeBa, crpoenue
aToMa, HaxoxAeHue B npupoje. dusnueckre U XuMUUECKHe cBOMCTBa kene3a. OKCUabl, THIPOKCHUIBI U COJH
xenesa (I1) uxenesa (111), ux cocras, cBoMCTBa U MOJIy4EHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C OO0pasllaMd METAJUIOB M CIUIaBOB, MX (U3MUYECKUMH CBOIMCTBAMH, H3ydCHHE
pe3ylnbTaTOB  KOPPO3UM METAUIOB  (BO3MOXHO  HCIIOJIb30BAaHHWE BUJIEOMATEPHANIOB), OCOOCHHOCTEU
B3aUMOJICHCTBUSL OKCHJA KajJblMsl W HATPUsl C BOJOW (BO3MOXHO HCIOJb30BAaHUE BMJIEOMATEPHUAIIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKON BOJIbI, ITpOLIECCa TOPEHUS JKelle3a B KUCIopoie (BOSMOXKHO MCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MPU3HAKOB MPOTEKAHMS KAaU€CTBEHHBIX PEAKIIM HA MOHBI: MAarHUsl, KaJIbIIHS, aTFOMUHUS,
uuHka, xeneza (1) u xxenesza (l1), mequ (I1), Habnronenre U onvMcanue MPOIECCOB OKPAIIUBAHUS TUIAMEHHU
MOHAMM HAaTpusl, Kajdusl M Kajublus (BO3MOXHO HCIOJb30BaHUE BHJIEOMATEpUAIOB), MCCIEIOBAHUE
aM(}OTepHBIX CBOWCTB TUIPOKCHIA AIFOMUHUS U TUAPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 T10
Teme «BaxkHeilnme MeTauibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuasibl B MOBCEAHEBHON >KM3HHM ueioBeKa. be3omacHoe HCIOJIb30BaHUE BEUIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBast moMoIb Mpu XUMUYECKUX 0XKOTaX M OTPABIICHUSIX.

XUMHYECKOe 3arps3HEHHE OKpYyKarolled cpefbl (MpeaenbHas JOMYCTHUMas KOHIIEHTpAlsl BEIIEeCTB,
nanee — [1/1K). Ponb xuMuu B perieHu 3KOJOTMUYECKUX MPoOIeMm.

Xumuueckuit IKcnepumenm:

U3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTepUalbl).

Meosrcnpeomemmnnie ceasu

Peanmusanuss MeXIpeaAMETHBIX CBA3€H NMPU M3YYEHMM XMMHM B 9 Kiacce OCYIIECTBIISIETCS 4Yepe3
MCIO0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHUI, SABISIONINXCS CUCTEMHBIMH JJIs
OTJIENbHBIX MPEJAMETOB €CTECTBEHHO--HAyYHOTO IUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAay4dHBIM (DakT, TMIOTE3a, 3aKOH, TEOpHs, aHAJIW3, CHHTE3,
KJacCUpUKanus, MEePUOJUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, H3MEpPEHHE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3(h(DeKT, TEXHOIOTHsI, MaTepUaibl.

®duznka: mMarepusi, aroMm, 3JIEKTPOH, IMPOTOH, HEHUTPOH, HOH, HYKJIHJ, W30TOIbI, PaJlOaKTUBHOCTb,
MOJIEKYJa, 3JIEKTPUYECKUN 3apsii, MPOBOJAHHUKH, MOJYIIPOBOJIHUKU, AUIIEKTPUKH, (HOTOIIEMEHT, BEUIECTBO,
Teno0, 00bEM, arperaTHOe COCTOSIHME BEIIECTBA, ra3, PacTBOP, PACTBOPUMOCTh, KpUCTAJNTMYEcKasl pemiérka,
CIUIaBbl, (PU3UYECKHE BEJIMYMHBI, €AMHULIBI HW3MEpPEHUs, KOCMHUYECKOE IMPOCTPAHCTBO, IJIAHEThI, 3BE3[IMI,
CounHiie.

buonorus:  ¢dotocunTe3, apixaHnue, Ouocdepa, IKOCHCTEMa, MHUHEpaAIbHBIE  YIOOpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MMTaTeNIbHbIE BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaibl, TOPHbIE TOPOJIbI, MMOJIE3HbIE HCKOMAaeMble, TOTUIUBO,
BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 11O XUMHUHMU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHUS IPOTPAMMbI OCHOBHOTO 001I1eT0 00pa3oBaHus JOCTUTAIOTCS B X0J1€
00y4YeHHsI XMUMHH B €AMHCTBE y4eOHOM M BOCITUTATEIBHOM JEATEIILHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMHU
POCCHUICKUMH COIMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, NPUHSATHIMH B OOIIECTBE
IpaBWJIaMM M HOPMAaMM TIOBEJEHUS U CIIOCOOCTBYIOT IIpOllecCaM CaMOIO3HAHMS, CaMOPAa3BUTUS WU
colManu3aluu 00yJaromuXxcs.

JIMYHOCTHBIE PE3YNbTATHl OTPAXKAKOT TOTOBHOCTh OOYy4arOLIUMXCA PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUA U PACIIMPEHUE ONBITA JEATEIbHOCTU Ha €€ OCHOBE, B TOM YHUCIIE B
4acTu:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOUIEHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY M HAyYHOMY HacCJIEJUIO,
MMOHUMAaHMs 3HAYEHUS XUMHUYECKOW HAyKh B JKU3HHM COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BIaJIETh
JOCTOBEpHON MH(POPMAIIHEH O TEPEAOBBIX JOCTIKEHHUSIX M OTKPBITHSIX MHUPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MIPEJICTaBICHHUS] O COLMAJIbHBIX HOpPMax M NpPaBWJIAX MEXKJINYHOCTHBIX OTHOIIEHMH B KOJUIEKTHBE,
KOMMYHHMKaTHBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOM, Y4eOHO-HUCCIeI0BaTENbCKOM, TBOPUECKOH U
IPYrUxX BUAAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW AESTENbHOCTU IPH BBIIOJIHEHUHU
y4eOHBIX, TO3HABATENbHBIX 33/1a4, BBIMOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUH Y4€OHBIX MPOEKTOB,
CTpEeMJICHHS] K B3aMMOIIOHHMAHHUIO U B3aHMMOIIOMOIIM B MPOIIECCE 3TOM yueOHOM NeSATeNIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEACHHUE U MOCTYNKU CBOUX TOBApPHUIIEH C MO3MIMHU HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4E€TOM OCO3HAHHUSI MMOCIIEACTBUI NIOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XHUMHUYECKOM pEaKIUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAyKH U COCTABJISIIOLIME OCHOBY JJIsi NTOHUMAaHHUS CYIIHOCTH HAydyHOH
KapTUHBI MUPa, MIPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI MPUPOIbI, B3aUMOCBSI3IX YEJIOBEKA
C IPUPOJAHOM CPEIoi, O POJIM XMMUH B TO3HAHUU ATUX 3aKOHOMEPHOCTEN;

MO03HAaBaTeIbHbIE MOTHBBI, HAaIIPaBJICHHbIE Ha MOJy4YeHHE HOBBIX 3HAHUM MO XUMUHU, HEOOXOTUMBIE JIIs
00BsiCHEHUS! HAOIOIaeMbIX MPOLIECCOB U SIBJICHUI, MO3HABATENIbHOM, MH(MOPMAIMOHHON M YUTATEIbCKOM
KYJIbTYpbl, B TOM UYHCJIE€ HABBIKOB CaMOCTOSTENILHONM paboThl € Y4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPaTypPOH, TOCTYIMHBIMU TEXHUYECKHUMH CPEACTBAMH MH(OPMAIIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOY4YeHHI0O U T[O3HAaHUIO, JIOO03HATENBHOCTh, TOTOBHOCTH U CHOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOEKTHOW U  HCCIENOBATENbCKOM  JESATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPAaBJICHHOCTH U YPOBHS 00y4YeHHUsI B IajbHEHILIEM;

4) popMuUpOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTH »HW3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3[0pOBbIO, YCTAHOBKM Ha
3I0pPOBBIM 00pa3 KHU3HU, OCO3HAHHWE TMOCIEACTBUN M HEMPHUATHE BPEAHBIX MpPHUBBIUEK (YHOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KypeHHsI), HEOOXOIUMOCTH COOIO/IEHUsI MPaBHJI 0€30MacCHOCTH MpHU OOpallleHuu C
XMUMHYECKUMH BEIIECTBAMH B OBITY U peanbHOMN KU3HHU;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEeC K MPAKTHMYECKOMY H3Y4EHHUIO Mpodeccuil U Tpyda pa3InyHOIro poja, YBaKEHUE K TPyAy U
pe3yibpTaTaM TPYAOBOW JIEATENBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHMSI TPEIMETHBIX 3HAaHUM 110 XUMHH,
OCO3HAHHBII BBHIOOP WHAWBUIYAJILHOM TPAaeKTOPUHM IPOJIODKEHUS 00pa3oBaHMA C Y4ETOM JIMYHOCTHBIX
UHTEPECOB U CHOCOOHOCTM K XUMHHM, OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHeUIHON
npoecCHOHANbHON JeATENbHOCTH W PAa3BUTHUA HEOOXOJMMBIX YMEHHH, TOTOBHOCTb aJalTUPOBAThCS B
npoeccuoHaIbHOU cpesie;

6) IKOJIOrHYeCcKOro BOCIIMTAHMA:

HKOJIOTHYECKHU I1eJIecO00pa3HOe OTHOLICHHE K MPHUPOJIe KaK MCTOYHHUKY JKM3HU Ha 3emile, OCHOBE €&
CYIIECTBOBaHMsI, IOHUMaHHUE IEHHOCTH 3/I0POBOTO M 0€30MacHOro o0pasa *KU3HHU, OTBETCTBEHHOE OTHOIIEHUE
K COOCTBEHHOMY (H3MUYECKOMY U TICHUXMYECKOMY 3/I0pPOBBIO, OCO3HAHME IIEHHOCTU COOJIIOJCHUS MPaBUI
6€301acHOTO TOBEJICHUS IPU PaboTe C BEIIECTBAMH, A TAKXKE B CUTYALIUAX, YTPOKAIOIIUX 3/10POBBIO U KU3HU
JTIOEH



CIOCOOHOCTH MPUMEHSTh 3HAHUS, TOJTydaeMble IPU U3YyYEHUN XUMUH, 7Sl PEIICHUs 3a]a4, CBA3aHHbBIX
C OKpYyXarouleil NpUpoOJHOM Cpeno, s TOBBILIEHUS YPOBHS HKOJIOTMYECKON KYJIbTYpPbI, OCO3HAHMS
rJ1I00aIbHOTO XapakTepa AKOJOTHYECKUX MpoOJIeM M MyTell HMX pelIeHus MOCPEICTBOM METOJ0B XUMHH,
9KOJIOTMYECKOT0 MBILIUIEHUS, YMEHHUS PYKOBOJCTBOBAaTbCS MM B II03HABATEJIbHOM, KOMMYHHUKAaTHUBHOW U
COLIMAJIBHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe mMeTanpeaMeTHBIX PE3y/IbTAaTOB BBIJICIAIOT 3HAUYMMBIC JUIS (POPMHPOBAHUS MUPOBO33PEHUS
oOmieHay4YHble TOHATHS (3aKOH, TEOpWs, NMPUHIMII, TUNOTE3a, (aKT, CHCTeMa, MPOIEecC, IKCIIEPHUMEHT M
JpYyroe.), KOTOpbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETaX W IMO3BOJISIIOT Ha OCHOBE
3HaHUH W3 STUX MNpenIMeToB (OPMHPOBATH IPEIACTABICHHE O IEJIOCTHON HAyYHOW KapTHHE MHUpa, U
YHUBEpCaJbHble YyueOHbIE JE€HCTBUS (IIO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE, PETYISITUBHBIE), KOTOpHIE
obecrieunBarOT (OPMHUPOBAHWE TOTOBHOCTH K CAaMOCTOSATEIBHOMY IUIAHUPOBAHHIO M OCYIIECTBIICHUIO
y4eOHOM e TeTbHOCTH.

Ilo3naBaTenbHBbIEe yHHBepPcaIbHbIE YueOHbIe JeliCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTMUYECKOTO MBIILJIEHUS! NPU OCBOCHUM 3HAHUI: PacKpbIBaTh CMBICI
XUMHMUYECKUX TOHATUN (BBIAEIATh MX XapaKTepHble MPHU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C JAPYTUMU
MOHATHUSIMHU ), UCTIOJIb30BaTh MOHATHUS AJ11 OOBSCHEHUS OTAENbHBIX ()aKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUSA U
KpUTEpUU JJIs KJIacCU(PUKAIMM XUMHUYECKUX BEIIECTB M XMMHUYECKUX pEeaKlUi, YCTaHaBIMBATh MPUYUHHO-
CIIEICTBEHHBIE CBSA3M MEXIY OOBEKTaMH H3Y4YECHHs, CTPOUThH JIOTUYECKHE PACCYKICHHS (MHIYKTHUBHBIE,
JIeIyKTUBHBIE, 110 AaHAJIOTUH ), IEJIaTh BBIBOJIbI U 3aKITIOUCHHUS;

yYMEHHE NPUMEHSTH B MpOoIlecce MO3HAHUS MOHATHUS (MPeMETHBIE U METaIllpeIMETHBIE), CUMBOJIMYECKHE
(3HAaKOBbIE) MOJEIM, HCIOJIb3YyeMble B XHMHH, MpeoOpa3oBbIBATH UIMPOKO TPUMEHSEMbIE B XUMHH
MOJIENIbHBIE TMPEICTaBICHHUS — XUMHUYECKUN 3HaK (CMMBOJI AJIEMEHTA), XUMHuYeckas (opmynna U ypaBHEHHE
XMMHUYECKON pEaKIUH — MpU pelIeHUH Y4yeOHO-TI0O3HABATENbHBIX 3a7ad, C YYETOM O3TUX MOJAEIBHBIX
IIPEJCTAaBICHUN BBISBIIATh M XapaKTepU30BaTh CYLECTBEHHbIE IPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUYECKUX
BEIIECTB U XUMHUYECKUX PEaKIHil, BBIABIATh OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3H U
IIPOTUBOPEYUS B U3y4aEMBIX MPOLECCAX U SIBICHHUAX.

Ba3soBble nccienoBarebcKue 1eHCTBUA:

YMEHHME MHCIONb30BaTh IIOCTABICHHBIC BOIPOCHI B KAa4eCTBE HMHCTPYMEHTA IIO3HAHUA, a TAKXKE B
Ka4eCcTBE OCHOBBI AJIs1 (JOPMUPOBAHUS TUIIOTE3bI IO IPOBEPKE IPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUM;

IpUOOpETEHUE OMbITA 1O IJIAHUPOBAHUIO, OPraHU3aLUH U NIPOBEJCHUIO YUEHUYECKUX IKCIIEPUMEHTOB,
yMeHue HaOlroaTh 3a XOJ0M IPOLECcca, CaMOCTOATENIBHO IPOrHO3UPOBATh €ro pe3yabTar, (GopMyIupoBaTh
0000IIeHNsT ¥ BBIBOJBI 10 pe3yJabTaTaM IPOBEIEHHOIO OIbITA, HCCIENO0BaHMSA, COCTAaBIATH OTYET O
IpojieIaHHOM paboTe.

Pa6ora ¢ undopmanmeii:

YMEHHUE BbIOMPATh, aHAIM3UPOBATh U HMHTEPIPETUPOBATh MH(POPMALMIO PA3IMUYHBIX BUIOB U (OpM
IPEJCTABICHUS, IOJIy4aeMYI0 M3 DPa3HbIX HMCTOYHHMKOB (HAay4HO-IOMYJSIpHAs JUTepaTypa XUMHUYECKOTO
COJIepKaHUsA, CIpPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTUYECKH OLCHMBATH IMPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHE MpPUMEHATh pa3IM4YHble METOJbl M 3alpochl IpHU IMOUCKE W OTOOpe HHPOpMALUU U
COOTBETCTBYIOLIMX JAaHHBIX, HEOOXOJUMBIX [UIl BBIINOJHEHUS Yy4eOHBIX M I103HABaTENbHBIX 3a]a4
OIpeNIeNIEHHOTO TUIIa, IPHOOPETEHNE ONbITA B 00JIACTH MCIIOJIBb30BaHUsI MH(OPMAIIMOHHO -KOMMYHHKATUBHBIX
TEXHOJIOTHH, OBJIAJEHUE KYJIbTYpPOH aKTUBHOTO HCIIOJIb30BAHMS DPA3JIMYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMAIbHYIO (OpMYy TMpelncTaBleHUs] HH(POPMALUM M HUIUIIOCTPUPOBATH
pelaeMble 33/1a41 HECJIOKHBIMU CXEeMaMH, IarpaMMaMu, IpyruMu popMaMu rpauky U 1X KOMOMHALIUSAMU;

YMEHHUE HCII0JIb30BaTh M aHAJIM3MPOBATh B Ipolecce y4eOHOW M HCClIeJOBATENbCKOM AEATEIbHOCTH
MHGOpPMALMIO O BIMSAHUU TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3iHCTBA M TPaHCIOPTa HAa COCTOSIHHME
OKpYXKaroLel MPUPOIHOMN CPEIbI.

KoMMyHuKaTHBHBIC YHHBEpCAIbHbIE y4eOHbIE JeHCTBHUA:

YMEHUS 3aJaBaTh BOIPOCH! (B XOJe AMaiora v (WiM) AUCKYCCHHU) MO CYIIECTBY OOCYXKJIaeMOW TEMBI,
(bopMynHUpOBaTh CBOU MPEAIOKEHHSI OTHOCUTENIBHO BBITIOIHEHUS MPEATI0KEHHOM 3a1auu;

YMEHHsI TPEICTABJIATH IOJIYYEHHBIE PE3yabTaTbhl IIO3HABATEIbHOM JESITEIBHOCTH B YCTHBIX U
IIMUCBMEHHBIX TEKCTaX; JAeNaTh IPE3EHTALUI0 PE3YJbTAaTOB BBINOJIHEHUS XHMHMUYECKOIO DJKCIEpUMEHTA
(;1abopaTopHOTro OIbITa, Ta00PATOPHOI pabOTHI 1O MCCIEJOBAHUIO CBOWCTB BEIIECTB, y4€OHOTO MPOEKTA);



yMeHHUS y4eOHOrOo COTPYAHHMYECTBA CO CBEPCTHHUKAaMH B COBMECTHOW IIO3HABATEIBHOW U
MCCIIEIOBATENILCKOM JIEITETPHOCTH TPH PEHICHHH BO3HMKAIOIIUMX MpoOJieM Ha OCHOBE ydéra OOmMx
MHTEPECOB U COTJIaCOBaHMS NO3ULUHI (00CYXIeHHs,, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBD», KOOPAHHAIUS
COBMECTHBIX JIEMCTBUI1, OIIPEEIEHNE KPUTEPUEB M0 OLICHKE KaUe€CTBA BHIIIOJHEHHON pabOThI U JPYTHE).

PeryasitTuBHbIe yHMBepcaJIbHbIe yUeOHbIe NelicTBUS:

YMEHHE CaMOCTOATEIbHO  ONPENENATh LEIM  JESITEIbHOCTH, IUIAaHMPOBAaTh, OCYIIECTBIATS,
KOHTPOJIUPOBaTh M TpU HEOOXOJAWMOCTH KOPPEKTHpPOBATh CBOIO JIESATENBbHOCTh, BBIOMpaTh Hamboiee
3 PeKTHBHBIE CIIOCOOBI pEHICHUs] YUYEOHBIX W TO3HABATENFHBIX 3a/1a4, CaMOCTOSTENFHO COCTABIITH WU
KOPPEKTUPOBATh MPEUIOKEHHBI AJTOPUTM JECUCTBUM IIPU BBINOJHEHUU 33JaHUM C Y4ETOM IOIY4ECHMS
HOBBIX 3HAHUN 00 M3yyaeMbIX 0OBEKTaxX — BELIECTBAX U pPEaKLUsAX, OLICHHBATh COOTBETCTBHUE MOIYYEHHOI'O
pe3yibTaTa 3asBJICHHON L€, YMEHNE UCII0JIb30BaTh U aHAJIM3UPOBAaTh KOHTEKCTHI, IIpelaraéMble B YCIOBUH
3a/IaHAMN.

HNPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOCHHMIO O00SA3aTEIBHOIO COAEpIKaHMs, YCTaHOBJIEHHOIO
naHHOM (denepaibHOM pabodeil MmpOrpaMMoOi, BBIIEISIOT: OCBOCHHBIC OOYYAIOIIUMHCS HAaydHbIE 3HAHUSA,
YMEHHS U CHOCOObI JeMCTBUM, cienupuyeckie s NpeAMEeTHON 00JacTi «XUMUS», BUABI JESTEIBHOCTH 10
MOJIyYE€HHUIO0 HOBOTO 3HAaHHUs, €r0 MHTEPIPETALUH, IPe0OPa30BaHUIO U IPUMEHEHHIO B PA3IMUHBIX YUEOHBIX U
HOBBIX CUTYallHsIX.

K xoniy obyuenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JODKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATUN: aTOM, MOJIEKYyJa, XUMUYECKUN DIIEMEHT,
MIPOCTOE BEILIECTBO, CJIOKHOE BEIECTBO, CMeCh (OJHOpPOJHAs M HEOJHOPOJHAs), BaJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsi U MOJIEKYJspHas Macca, KOJMYECTBO BEIEeCTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0JiI XMMHUYECKOTO JJIEMEHTa B COEIUHEHHMM, MOJISIPHBIA 0O0BEM, OKCHI, KHCIOTa,
OCHOBaHHUE, COJb, OJJIEKTPOOTPHULIATEIbHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKas peakius,
KJIacCU(UKAIUsl peakiuil: peakluy COCAUHEHMS, PEaKIUU Ppa3JIoKEHUs, peakluuu 3aMelieHHUs,
peaknuu oOMEHa, 9K30- M DHJAOTEPMHUUYECKHE PEaKIMH, TETUIOBON A (EKT peakiuu, sapo aroMma,
AIIEKTPOHHBIA CIIOM aTroma, aTOMHas OpOWTab, paJuyc aToMa, XUMHUYECKas CBS3b, MOJSpHas U
HETOJISIpHAsl KOBAJEHTHAsl CBsI3b, MOHHAs CBs3b, MOH, KaTWOH, aHWUOH, PacTBOp, MaccoBas JOJs
BelecTBa (MPOIeHTHAs KOHIIEHTpPAIHs) B PaCTBOPE;

® JUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHWUYECKHX MOHATHA W MPUMEHATH 3TU MOHATUS IMPHU
OIMCAaHUU BELIECTB U UX MPEBPALCHUN;

® CIOJIBb30BaTh XHMHYECKYI0 CHUMBOJIMKY JMJisi cocTaBiieHUus (GOpMya BEIIECTB M ypaBHEHH
XUMUYECKUX PEAKIUI;

® OIpeleNsITh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COEAUHEHUSX, CTENEHb OKHCIICHUS
JJIEMEHTOB B OWHApHBIX COEIUHEHUSX, MPUHAAJICKHOCTh BEUIECTB K OIpeneIEHHOMY Kiaccy
coeuHeHul 1Mo (opmynam, BUJ XUMHYECKON CBSI3U (KOBaJEHTHAs U MOHHAs) B HEOPTaHUYECKHX
COC/IMHEHUSIX;

e packpbiBath cMbica Ilepuonnueckoro 3akona /. M. MenneneeBa: AeMOHCTpUPOBAaTh NMOHUMAHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKHUX JJIEMEHTOB OT UX IOJIOKEHUS B
[lepuoanueckoil cucreme, 3aKOHOB COXpPaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOT'O YYEHHUs, 3aKOHA ABOTrapo;

® ONUCBHIBAaTh W XapakTepu3oBaTh TabnuuHylo (opmy Ilepuoanueckoit CHUCTEMbl XUMUYECKHX
3JIEMEHTOB: Pa3UyaTh MOHATHUS «rJaBHasg nojarpynna (A-rpynmna)» u «nobounas nojarpynna (b-
rpymnmna)», Maible U OOJbIlINe MEePUOJIbl, COOTHOCUTh 0003HAUEHUs, KOTOpble UMEIOTCs B Tabiuie
«Ilepnommueckass cucremMa xuMuueckux odiemeHtoB J[. M. MenxaeneeBa» ¢ 4YHCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHSI aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, odlee 4ucio
JIEKTPOHOB U PACNpPEAEIECHUE UX 110 MIEKTPOHHBIM CIIOSIM);

e KJaccU(UIMPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHNYECKHE BEIECTBA, XUMHUECKUE PeaKIUH (110
YHCIYy ¥ COCTAaBY YUacCTBYIOLIUX B PEAKILIMHU BEILIECTB, MO TEIMIIOBOMY 3PdeKTy);

® XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBAa BELIECTB pa3IMYHBIX KIACCOB,
MOATBEPXK/asl ONUCAHUE MPUMEPAMHM MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XMMHMUYECKHX
peaKuuii;

® IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaUE€CTBEHHOI'O COCTaBa, BO3MOXHOCTU
MIPOTEKAHNS XMMHUYECKUX NPEBPAILIEHUI B PA3JINYHBIX YCIOBHUSAX;



BBIYMCIIATE OTHOCHUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEILECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEeHTa 10 (OopMysae COECIUHEHMS, MacCOBYKO JOJIO BEIIECTBA B pacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPAaBHEHHUIO XUMHUYECKOU pEaKIny;

IIPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTENIBHON AEATEIbHOCTH — aHAJIW3 U CUHTE3, CPaBHEHHE,
00o01Ienne, CUCTEeMaTH3aIMI0, KIacCu(UKAINIO, BBISBICHUE MPUYUHHO--CICICTBEHHBIX CBSI3EH —
JUIS U3Y4EHUS! CBOMCTB BELLECTB U XUMUYECKUX pEaKLUi, €CTECTBEHHO-HAYUHbIE METO bl TIO3HAHUS
— Ha0JII0IeHNe, U3MEPEHNEe, MOJICTUPOBAHHE, SKCIIEPUMEHT (PeaibHbIN U MBICJICHHBIN);

CIIEZIOBaTh TMpaBWJIaM TI0JIb30BAaHMS XUMHUYECKOW MOCYIOW W JIabOpaTOpHBIM 00OpyAOBaHHEM, a
TaKKe IMpaBwiiaM OOpallleHHs C BEUIECTBAMM B COOTBETCTBUM C MHCTPYKLHUSMHU IO BBIIIOJHEHUIO
1a00paTOPHBIX XWMHUYECKUX OIBITOB IO TOJYYEHHIO M COOMPAaHUIO Ta3000pa3HBIX BEIIECTB
(Boopoda M KHCIOpPOJAA), INPUTOTOBJIEHUIO PAacCTBOPOB C ONPEIENEHHOM MaccoBOM JioJiei
pacTBOpPEHHOIO  BEILECTBA, IUIAHUPOBATH U MIPOBOAUTH XMMHMUYECKHE HKCHEPUMEHTHI IIO
pacro3HaBaHHUIO PACTBOPOB MIETOYEH U KUCIOT C IOMOIIBI0 HHIUKATOPOB (JIakMyc, (heHOoIpTaIeHH,
METUJIOPAHXK U JIPYTHE).

K koHiy oOyuenuss B 9 kJjacce npeAMETHbIE pe3yabTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaKkaTh
c(OpPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUMN:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATHI: XUMHUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJ1a, HOH,
KaTUOH, aHUOH, MPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTbH, 3JIEKTPOOTPULIATEIIHLHOCTD,
CTENEHb OKHCIICHMS, XUMUUYECKasl PEaKIvs, XUMUUYECKasi CBA3b, TEIJIOBOU 2(PEKT peakiuu, MOJb,
MOJISIDHBIA OO0BEM, PACTBOP, DJIEKTPOJMTHI, HEIEKTPOIHTHI, DJIEKTPOIUTHUECKAS IUCCOIUAIIHS,
peakiy MOHHOTO OOMEHa, KaTaJn3aTop, XMMHUUYECKOE PaBHOBECHE, OOpaTHMMbIe M HEOOpaTUMBbIS
peaKuru, OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH, OKUCIIUTEINb, BOCCTAHOBUTEINb, OKUCIIEHUE 1
BOCCTAHOBJICHHE, aAUIOTPOMUsA, aM(OTEepHOCTh, XUMHUYECKas CBs3b (KOBAJCHTHAs, WOHHAS,
MeTaJUTMYecKas), KpUCTAUINYECKasi perETKa, KOPPO3Hsl METAIOB, CIIABBI, CKOPOCTh XUMUYECKON
peakuuu, npeneabHo ponycrtumas konueHTpamnus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMWUYECKUX MOHSATHUN M MPUMEHSTH 3TU MOHSITHS MPU
OTMCAHHUM BEILECTB U UX MPEBPAIICHUN;

WCIIOJIb30BaTh XUMUYECKYI0O CHMBOJIMKY JIJIi COCTaBJeHHsS (OpPMyNT BEIIECTB W ypaBHEHHI
XUMHUUYECKUX PEAKIINH;

ONpENENATh BAJICHTHOCTh M CTEMEHb OKHUCICHUS XUMHYECKHUX DJJIEMEHTOB B COCIMHEHUAX
Pa3IMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHUU IO
dbopmynam, BUJ XUMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAS, METAUIMYECKas) B HEOPraHUYCCKUX
COCIMHCHMSX, 3apsi MOHA 1O XUMHUYECKOW (opmyse, XapakTep cCpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUM, TUM KPUCTAIIMYECKON pEeIIETKH KOHKPETHOIO BEIIECTBRA;
packpsiBaTh cmbici [lepuonmueckoro 3akona J[. WM. MenzaeneeBa W J€MOHCTPUPOBATH €r0
MMIOHMMAaHHE: OIKCHIBATh M XapaKTepu3oBaTh TaOiuuHyro (opmy Ilepuoanueckoil CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB: Pa3juyaTh MOHATHSA «JIaBHas noarpynmna (A-rpymma)» u «mnobodyHas
noarpynna (b-rpymma)», mameie u Oo0JblIME MEPUOIbI, COOTHOCHTH OO0O3HAUEHUs, KOTOPbIE
HMEIOTCS. B TEPUOJUYECKONW TaONHIe, C YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsj sijipa, oOIee YUCIO AJICKTPOHOB M PACIPECIICHHE UX 110
ANIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB U MX
COCIMHEHUH B Ipeieax MaJibIX IEPUOA0B U IVIABHBIX NOATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;
KJIacCU(PHUITMPOBATh XUMHUUYECKHE JIEMEHThI, HEOPraHWYECKHUE BEIIECTBA, XUMHUYECKUE PEaKIuu (110
YHCIy U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIoOBOMY 3((dexTy, mo H3MEeHEHUIO
CTETICHEN OKUCIICHUSI XUMUUECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OO0mME U cheuupudeckue XUMHYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPXKIas ONKMCAHUE IMPUMEPAMHU MOJIEKYJSIPHBIX W HOHHBIX YpPaBHEHUU
COOTBETCTBYIOLIMX XUMUYECKUX PEAKLINM;

COCTaBJISITh YPABHEHHUS AJIEKTPOIUTUYECKON AUCCOLMALMHU KHUCIOT, LIEJIOYEN U COJIEM, MOJIHbIE U
COKpaIIEHHbIE YpaBHEHHUS peakluii MOHHOTO OOMEHa, ypaBHEHHS peaklud, MOATBEPXKIAFOIINX
CYILIECTBOBAHME FEHETUYECKOM CBSI3U MEXKIY BEIIECTBAMM PAa3JIMYHbIX KIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO allaHCca ITUX PeaKIIUi;



MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPALICHUN B PA3IHYHBIX YCIOBHAX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMUMUYECKOTO 3JeMEHTa 1o (opMysae COeIMHEHHS, MacCOBYIO JIOJIO BEIIECTBA B PacTBODE,
IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMHUUYECKOU pEaKIny;

coONoaTh MpaBWiIa IOJIb30BAHHUS XUMHUYECKOW IMOCYHOH M J1abopaTopHbIM 000pyIOBaHHEM, a
TaKKe MpaBmia OOpamIeHHsi C BEUIECTBAMH B COOTBETCTBHHM C WHCTPYKLIHUSMHU IO BBITIOJTHEHHUIO
1a00paTOPHBIX XWMHUYECKUX OIBITOB IO TOJYYEHUIO M COOMpAaHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

MIPOBOJIUTH PEAKLIUH, TIOATBEPKIAIOIINE KAYEeCTBEHHBI COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM ITYTEéM XJIOPHJI-, OpOMUI-, HOUI-, KapOOHAT-, ocdar-, cuimMKat-, CynbQaT-, THIPOKCH]I-
MOHBI, KATHOHBI AMMOHUSI U MOHBI M3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PacTBOpax
HEOPraHUYeCKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAlMU MBICIHTEIBHON JEATENIFHOCTH — aHAJM3 M CHHTE3, CpPaBHEHUE,
0000IIeHNe, CHCTEeMAaTU3allUI0, BBISABICHHE TNPHYMHHO-CIEACTBEHHBIX CBSI3€H — UIS HM3y4eHUS
CBOWMCTB BEHIECTB M XHUMHUYECKHX pEaKIHid, €CTEeCTBEHHO-HAyYHBIE METOJbl IO3HAHUSA —
HaOJr0/IeHNe, U3MEPEHNE, MOICTTHPOBAHNE, SKCIIEPUMEHT (PEANbHBIN U MBICIICHHBIH).
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9 KUIIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIE (I (PPOBbHIE)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Paznes 1. BemecTBo U XuMH4YecKne peakuuu
bu6mmoreka [IOK
[ToBTOpEeHue u yriayoneHue
. https://m.edso0.ru/7f41a636;
1.1 3HaHUW OCHOBHBIX Pa3/iesioB 5 1
Cvbea 8 Kiacca http://www.drofa-ventana.ru/;

P http://chemistry-chemists.com/index.html
bubmmoreka [{OK
https://m.edso0.ru/7f41a636;

OCHOBHBIE 3aKOHOMEPHOCTH
1.2 b 4 http://www.drofa-ventana.ru/;
XUMHUYECKUX PEaKITUit ; ) .
http://chemistry-chemists.com/index.html ;
http://c-books.narod.ru/
bu6moreka [IOK
DIIEKTPOJIUTUYECKAS
https://m.edsoo.ru/7f41a636;
1.3 IUCCOLIMAINA. XUMHUYECKHE 8 1 1
CAKLUIH B DACTEODAX http://www.drofa-ventana.ru/;
beaid P P http://chemistry-chemists.com/index.html
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M X cOeAMHEHHUS
bu6mmoreka [JOK
OO6mras xapakTepucTuKa
https://m.edsoo.ru/7f41a636;http://www.drofa-
2.1 XUMHAYECKUX d51eMeHTOB VIIA- 4 1 ,
I ventana.ru/ ; http://chemistry-
TPYHTBL & a7OTCHE chemists.com/index.html
bubmuoreka [JOK
OO1as XxapakTepucTuKa https://m.edso0.ru/7f41a636;
2.2 XAUMHAYECKUX JJIeMEHTOB VIA- 6 http://www.drofa-ventana.ru/;
rpynnsl. Cepa 1 €€ COeqUHEHMS http://chemistry-chemists.com/index.html;
http://schoolbase.ru/articles/items/ximiya
53 OO1as XxapakTepucTuKa 7 1 bubnmoreka [JOK
' XAMHAYECKUX DIIEMEHTOB VA- https://m.edsoo.ru/7f41a636;
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http://chemistry-chemists.com/index.html
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http://www.drofa-ventana.ru/
http://chemistry-chemists.com/index.html
http://schoolbase.ru/articles/items/ximiya
https://m.edsoo.ru/7f41a636

rpymmsl. A30T, pocdop u ux
COCJIMHEHUS

http://www.drofa-ventana.ru/;
http://chemistry-chemists.com/index.html ;
http://schoolbase.ru/articles/items/ximiya

OOm1ast xapakTepuCTUKA
XUMAYECKUX dIIeMeHTOB |V A-

bubmuoreka [IOK
https://m.edsoo.ru/7f41a636;

2.4 8
rpynnsl. YIiaepoa U KpEMHUN U http://www.drofa-ventana.ru/;
HUX COCIUHEHUS http://chemistry-chemists.com/index.html
Wroro mo pazueny 25
Pa3znea 3. MeTaJJIbl M HX COeIUHEHUA
bubmmorexa [{OK
https://m.edsoo.ru/7f41a636;

3.1 OO01e cBoiicTBa METAJIOB 4 http://www.drofa-ventana.ru/;
http://chemistry-chemists.com/index.html ;
http://c-books.narod.ru/
bu6moreka [IOK

. https://m.edsoo.ru/7f41a636;
Baxkueiimme MeTauisl U UX
3.2 16 http://www.drofa-ventana.ru/;
COEIUHEHUS ) . .
http://chemistry-chemists.com/index.html ;
http://c-books.narod.ru/
Hroro mo pazaeny 20
Pasznen 4. Xumusi v oOKpy:Kaomas cpeaa
bu6mmoreka [JOK
BemectBa u MmaTepuaiibl B )KU3HA
4.1 3 https://m.edsoo.ru/7f41a636;
YyeJoBeKa
http://www.drofa-ventana.ru/
Utoro mno pazneny 3
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636;
PeszepBHoe Bpems 3
http://www.drofa-ventana.ru/;
http://schoolbase.ru/articles/items/ximiya
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