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8 KUJIACC

IlepBoHaya/ibHBbIE XUMHUYeECKHE TOHATHSA

IIpenver xumuu. Posb XMMUM B KU3HU 4elnoBeKa. XUMHS B CHCTeMe Hayk. Tena u
BemecTBa. Dusnueckne CBOMCTBAa BEIIECTB. ArperarHoe cocTtosHue BemecTB. [loHsTHEe O
MeTOoJaxX MOo3HaHUs B XUMHUU. YucThie BelecTBa U cMecr. CiocoObl pa3fieneHus cMecei.

ATOMBI U MOJEKyabl. XHUMHUYECKHE 3JeMEHThl. CHUMBOIBI XUMHYECKUX 3JIEMEHTOB.
IIpocTbie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumuueckas Qopmyna. BaleHTHOCTP aTOMOB  XUMHMYECKHX DJJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAsA aToMHas Macca. OTHOCUTEIbHAS MOJIEKYIISIpHAS
Macca. MaccoBas J0J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KonnuectBo BemectBa. Monb. MoisipHas mMacca. B3anMoCBsA3b KOJIMYECTBA, Macchl U
YHCIIa CTPYKTYPHBIX €AMHUL BemecTBa. Pacy€rsl mo gopmynaM XMMHYECKUX COEIUHEHUH.

duU3MUEeCKNEe W XUMHYECKUE SBJICHUA. XUMHUUYECKas peaKius M €€ MpU3HAKU. 3aKOH
COXpaHEHHUs Macchl BelecTB. XUMHUUECKHe ypaBHeHUs. Knaccudukanus XuMHUYeCKUX peakiuii
(coennHeHMS, pa3IOKEHU S, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOH MOCyn0i, npaBuigamMu paboTel B JaOOpaTOpHH M MpUEMaMH
oOpameHust ¢ mabopaTOpHBIM 00OpYIOBaHUEM, M3ydY€HHUE W ONMHCAHWE (U3NYECKUX CBOICTB
00pa310B HEOPraHUYECKUX BEUIECTB, HaOMoAeHne (pru3ndeckuXx (M1aBlIeHne BOCKa, TassHUE JIb/Ia,
pacTUpaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAlUs BOJbl) U XMMHYECKUX (TOPEHUE CBEYH,
IpOKaJIMBaHUE MEJIHON IPOBOJIOKU, B3aUMOJEHCTBUE MEJIa C KUCIOTOM) sIBJICHU, HAaOII0eHe
U ONHCaHHWE TPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuil (pasioxkeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHCIOTHI C XJIOpHAOM Oapus, paznoxenue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3aUMOJIEHCTBUE kene3a ¢ pactBopoMm coinu menu (II), m3ydeHue cmocoOoB
paszesieHuss cMeced: ¢ IOMOIIBI0 MarHurta, (UIBTPOBAHME, BBIMAPUBAHUE, TUCTHIUISLIMS,
xpomarorpadus, TMpPOBEICHHE OUYUCTKM TIIOBAPEHHOW COJIM, HAONIOJCHHE U OIHMCAHHE
pe3yabTaTOB MPOBEJIEHUS OIBITA, HWILTIOCTPUPYIOLIETO 33aKOH COXPAHEHHUSI MAaccChl, CO3JaHUE
MoOJIeIel MOJIEKYN (IapOCTEPKHEBBIX).

BaskHeiinme npeacraBuTe/ M HEOPraHU4e CKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopom — 3J€MEHT U MPOCTOE BEMIECTBO.
Haxoxxnenue xuciaopoaa B mpupoje, pu3nueckrue U XMMUYECKUe CBOMCTBA (peakiuy ropeHus).
Oxkcuppl. [lpumenenue xucnmopoga. CrocoObl TONMydeHUs KUCIOpoaa B JlabopaTopuu U
npomblirieHHOCTH. KpyroBopor kuciopoaa B mpupoae. O30H — amioTpornHas MoIuUKaius
KUCJIOpOJa.

TennmoBoil 3(dekT XUMHUUECKOW peakluu, TEePMOXMMHUYECKUE YpPaBHEHHS, 3K30- U
SHJIOTEPMHYECKUE peakiuu. TONIMBO: yrojdb W METaH. 3arps3HEHUE BO3/yXa, YCHIICHUE
MapHUKOBOTO d(eKTa, paszpylieHHue 030HOBOTO CIIOSI.

Bonmopon — nanemeHT M mpocTtoe BemecTBO. HaxoxneHue Bojopoga B NPUPOJIE,
du3nyUecke U XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIoco0bl monydeHus. Kuciotsl u comnu.

Monsipablii 00bEM Ta30B. Pacué€Thl MO0 XUMUYECKUM YPaBHEHHSIM.

®usnyeckne cBoicTBa BOAbl. Boma kak pactBoputens. PactBopel. HaceimeHHbIE M
HEHACBIILICHHBIE pPacTBOpbl. PacTBOpMMOCTh BeliecTB B Boze. MaccoBasi J0Jisi BEIIECTBA B
pactBope. XumHuueckue cBoiictBa BoAbl. OcHOBaHUs. Poiib pacTBOpOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bozbl B mpupoje. 3arps3HEHHE NPUPOAHBIX BOJ. OXpaHa W OYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanuss nHeopranmueckux coeaumHeHuid. Oxcuapl. Kitaccuuranmss OKCHIIOB:
cosieoOpasyronme (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHBIE) U HecosieoOpasyronme. Homenknarypa
okcu10B. DU3nuecKkue U XMUMUUECKUE CBOMCTBA OKCUIOB. [loydeHre oKkcuioB.



OcnoBanns. Knaccudukanuss ocHOBaHMIl: HIEJOYM W HEPACTBOPUMBIE OCHOBAHUSL.
Homenxnarypa ocHoBanuii. @usznueckue U XUMUUYECKHE CBOMCTBAa OcHOBaHuil. [lomydenue
OCHOBAaHMM.

Kucnorel. Knmaccudukanus xucinor. Homenknarypa kucior. @uszndeckue U XUMHYECKHE
cBoiicTBa KuCIOT. P akruBHocty MetaiuioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknatypa coneil. dusnueckue u xumuueckue cBoiictBa coneil. Ilomyuenue
COJICH.

I'eneTnyeckast CBsI3b MEXKAY KIacCaMH HEOPTaHMYECKUX COEAMHEHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpENIeICHHE COJEepKaHUs KUCIOpoJa B BO3AyXe, MOJIydeHUe, coOupaHue,
pacrio3HaBaHWE W HM3y4YEHUE CBOWMCTB KHCIOpOJa, HAONIOIEHUE B3aMMOACHCTBUS BEILECTB C
KUCJIOPOJIOM U YCJIOBHSI BO3HUKHOBEHHMS U IpEKpallleHUs] ropeHus (moxkapa), 03HaKOMJIEHHE C
oOpa3liaMi OKCHUJIOB M OMNHUCAaHWE HX CBOWCTB, MOJy4yeHUE, cOOHMpaHUe, paclo3HaBaHUE U
M3ydeHHE CBOWCTB BOJIOpoja (ropeHue), B3auMojeicTBue Bogopona ¢ okcuaoM menu (II)
(BO3MOKHO HCIOJIB30BAHHUE BHUICOMATEPUAJIOB), HAOMIOACHNE 00Pa3I[0B BEIIECTB KOJTMYECTBOM
1 Mounb, uccienoBaHUE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0JIeH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTaljlaMH (HaTpHeM M Kajbl[ueM) (BO3MOXXHO HCIIOJIb30BaHHUE
BH/ICOMATEPUANIOB), HCCIeI0BaHUEe O0pa3I[0OB HEOPTAaHUYECKUX BEIIECTB Pa3TUYHBIX KIACCOB,
HaOJIt0/ICHNE M3MEHEHHUsI OKPacKM WHJAMKATOPOB B pAcTBOpax KUCIOT M ILEJIOYEl, U3ydeHUe
B3aumojeiictBus okcuaa meau (II) ¢ pactBopoMm cepHON KHUCIOTHI, KUCIOT C METaJlaMH,
peakiuii HeWTpaau3aluu, [OJy4YeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
MeTajlla APYrUM U3 pacTBOpPaA COJIM, PEILIEHHE IKCIIEPUMEHTaNIbHbIX 3a/1a4 110 TeMe «BaxHeime
KJ1acChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonnuyeckuii 3akon u Ilepuoanyeckas cucreMa XumMu4eckux djiaemenros . H.
MemnneeeBa. CtpoeHue aToM0B. XUMHYeCKasl CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEJIbHbIE
peakuuu

[lepBrle TOMBITKM KlIacCHU(PUKAIIMK XUMHYECKUX OJiieMeHTOB. [loHsTtue o Tpymmax
CXOJTHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIETIOYHO3EMENbHbIE METAIIJIbl, TaJIOTEHbl, UHEPTHHIE Ta3bl).
DIIeMEeHTBI, KOTOpPbIE 00Pa3yloT aMpOTEpHbIE OKCHIBI U THAPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepmoaundeckas cucrema xumudeckux d3yeMmeHtoB /[l I
MengeneeBa. Kopotkonepuonnas u juHHomepuonHas ¢opmsl Ilepuoanueckoir cuctemsl
xumuueckux siemeHToB [J[. M. MengeneeBa. Ilepuoasl u rpynmnbl. Dusnyeckuii CMBICT
MOPSIKOBOIO HOMEpA, HOMEPOB I1EPUO/A U TPYIIIBI dJIEMEHTA.

Ctpoenne aromoB. CocraB aroMHbIX suaep. HMzorombl. Onexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XMMUUYECKHX 37eMEeHTOB [lepuoanyueckoii CUCTEMbI
. . MennaeneeBa. XapakrepucTHKa XHMHUYECKOIO »JJEMEHTa I10 €ro MOJIOKEHUIO B
Ilepuonuueckont cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS painyca aTOMOB XUMHUYECKHX 3JIE€MEHTOB, METAIUNIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYyIIaM U epUOoIaM.

3nauenue Ilepmoanueckoro 3akoHa u [lepronnueckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB
JUIs pa3BUTUS Hayku U npakTuku. J[. . Mennenees — yu€HbIi U IpayKJaHUH.

Xumuaeckas CBSI3b. KoBanentHas (monsipHas u HETOJIsIpHas) CBSI3b.
DJIEKTPOOTPULIATENbHOCTh XUMUUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucieHus.  OKUCIMTENIBHO-BOCCTAHOBUTENbHBIE — peakuuu. [Iporeccsl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHHe o0pa3lloB BEIIECTB METAIOB M HEMETAJIOB, B3aUMOJCHCTBHE THAPOKCHAA
[MHKA C PacTBOpaMM KHUCIIOT U IIEIOYel, MPOBEACHHUE OIBITOB, UIUTIOCTPUPYIOIMX TPUMEPHI
OKHCITUTETbHO-BOCCTAHOBUTENBHBIX peaKIuii (TOpeHUe, PeaK[MU Pa3I0KEHUs, COSAMHEHNUS).



Mesricnpeomemnvle ceazu

Peanuzanus MeXnpeaMeTHbIX CBs3ed NPU U3YYEeHUU XMMHUM B 8 KIIacCE OCYILECTBIISIETCA
yepe3 HCIOJb30BAHME KaKk OOIMX €CTeCTBEHHO-HAYyYHBIX TMOHSTHH, TaK W TOHSTHH,
ABJISIFOIIMXCS. CUCTEMHBIMH JUJIS1 OTZIEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOnme ecTecTBEHHO-HAy4YHbIC TOHSTUS: HAy4YHBIH (aKT, THUMOTE3a, TEOpHUs, 3aKOH,
aHalM3,  CHUHTE3,  KIacCU(UKAIUs,  MEePHOAUYHOCTb,  HAONIONEHWE,  OKCIIEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHHE, MOJIENb, SBJICHUE.

®usmnka: MaTepusi, aTroM, OJJIEKTPOH, NIPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TONBI,
PaAMOaKTUBHOCTb, MOJIEKYNA, JJIEKTPUYECKUN 3apsil, BELIECTBO, TeJl0, 00BEM, arperarHoe
COCTOSIHME BEINECTBA, ra3, (pu3uyeckue BETMUYMHBI, €AUHUIBI MU3MEPEHHUs, KOCMOC, MJIAHETHI,
383161, ComHIIE.

buonorust: poTocunTes, nprxanue, Guocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHbIE MOPOABI, IOJE3HBIE
M CKOIIaeMbl€, TOILINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHMYeCKas peaKIMs

Ilepuonnueckuii 3akoH. Ilepmoaundeckas cucrema xumudeckux dsyeMmeHtoB /[l I
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XHMHYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kajdus, KaJblUsl U HX COCAMHEHHN B COOTBETCTBHU C
MOJIOKEHHEM 3JIeMEHTOB B [leproandeckoil cucteMe 1 CTpOEHUEM X aTOMOB.

CtpoeHue BelecTBa: BHUJbl XUMHYECKOW CBSI3U. THUIBI KPUCTAIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOICTB BEILECTBA OT THUIA KPUCTAUIMYECKON PEHIETKM M BUJA XUMHYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHUX BELIECTB. XHWMHYECKHE CBOICTBa
BEILECTB, OTHOCSIMXCS K Pa3IM4YHbIM KiIaccaM HEOPraHMYEeCKUX COEAMHEHHH, T€HeTHuYecKas
CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XuMUUeCKUX peakuidl Mo pazINvHbIM MpU3HaKaM (IO YHCIy U COCTaBy
VIacTBYIOIIMX B PEaKIMM BEIIECTB, MO TemaoBoMmy J3(PeKTy, MO H3MEHEHUIO CTemeHel
OKHCJIEHUSI XMMHUYECKUX 3JIEMEHTOB, IO OOpPaTMMOCTH, MO YYacTHIO Karaiu3aTopa). JK30- U
SHJIOTEPMHYECKUE PEAKIUH, TEPMOXUMUYECKAE YPABHECHUS.

ITonsitue o cxopoctu xummudeckoil peakuuu. IloHdarue 006 0OpaTMMBIX U HEOOPATUMBIX
XAMHYECKUX peakiusx. [IoHsSTHe O TOMOTEHHBIX W TEeTePOTEeHHBIX peaknusx. llonstue o
katanu3e. lloHdarne o XumuyeckoM paBHOBeCHMU. DaKTOpbl, BIUAIOIIME Ha CKOPOCTb
XAMHUYECKON PEaKIUU U MOJIOKEHUE XUMUUECKOTO PaBHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, JJIEKTPOHHBIA OaJaHC OKHCIUTEIbHO-
BOCCTaHOBUTEIBHON peakuuu. CoOCTaBI€HUE YPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOIB30BaHNEM METO/1a DIIEKTPOHHOTO OanaHca.

Teopust PNEKTPOIUTUYECKON AMCCOLUALMU. DJIEKTPOIUTHI U HEIEKTPOJIUTHI. KaTHoHBI,
QHUOHBI. MexaHW3M [UCCOLMAIMM BEUIECTB C PAa3IMYHBIMU BHAAMH XUMHUUYECKOW CBS3H.
Crenens nucconuanuu. CUIbHBIE U C1a0bI€ AIEKTPOIUTHI.

Peakiiuu monHoro ooMeHa. YcioBHs MPOTEKaHHUS PeaKUii MOHHOTO OOMeHa, MOJTHbIE U
COKpalEHHbIE MOHHBIE YpaBHEHMs peakuuid. CBOWCTBAa KUCIOT, OCHOBAHUN MU COJEH B CBETE
NpEACTaBICHUN 00 3JIEKTPOJUTUYECKOM auccouuanuu. KauecTBEHHbIE PEaKIUM Ha HOHBI.
[lonsiTe 0 TMAPOIHN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKHX BEIIECTB —
METANIOB W HeMeTauioB (rpaduTa W anMasa), CIOXHBIX BEIICCTB (XIOpHIa HATpHs),
HCCIE0OBAaHMUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pPEaKUMU OT BO3JIECUCTBUS Pa3IUYHBIX
(bakTOpOB, HCCIEAOBAHKUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MpPOLECca AUCCOIUALUU
KUCJIOT, IIeNo4Yeld W coliell (BO3MOXHO HCIIOJNb30BAaHHWE BHUIECO MaTepuajoB), MPOBEACHUE
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OIBITOB, WJUTIOCTPUPYIOIMX MPHU3HAKA MPOTEKaHUs peakiuil MOHHOro oOMmeHa (oOpa3oBaHHE
ocajka, BBbIICTICHUE Tra3a, OOpa30BaHHE BOJbI), OMBITOB, WUIIOCTPUPYIOIMX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEHHE, PEAKUHUM Ppa3IO0KEHHUS, COECIUHEHUS),
pacro3HaBaHWE HEOPraHWYECKHX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX pEakuil Ha MOHBI,
pellieHrne YKCIIePUMEHTAIbHBIX 3a/1a4.

HemeTauibl ¥ X cOeTHHE HUS

OOmast xapakrepucTHKa raqoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CtpoeHue M (u3MUecKHe CBOICTBA MPOCTHIX BELIECTB — TaJIOTEHOB.
XUMHYECKHE CBOMCTBA Ha MpUMEpe XIopa (B3aUMOJIEHCTBUE C METaUlaMH, HEMEeTaJUIaMu,
menouamu).  Xmopoopopoa. ConsiHas — KHCIIOTa, XUMHUYECKHE CBOICTBA, IOJyYeHUE,
npuMeHenue. JleficTBrue xjiopa U XJIOPOBOJOPO/IA HA OPTaHU3M YeIOBeKa. BakHenme Xiopuabl
U UX HaXOXKJICHHE B TIPHPOJIC.

OOmas xapakrepucTtuka dJeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CtpoeHue U (U3MYECKHE CBOWCTBA NMPOCTHIX BEIIECTB —
KUCJIOpPOJa U cepbl. AJIJIOTPONHBIE MOAU(HUKAIIUN KUCIOPOAa U cepbl. XMMHYECKUE CBOWCTBA
cepel. CepoBofOpoA, CTpoeHHue, (QU3NYECKMe M XUMUYeckue cBoicTBa. OKCHABI Cephbl Kak
NPEICTaBUTENN KUCIOTHBIX OKCHAOB. CepHas KucloTa, (pU3MYEeCKHe U XUMHUYECKHE CBOWCTBA
(oOmme kak TpEeACTaBUTENs Kilacca KUCIOT | creruduyeckre). XUMHUUYECKHE PEaKIuH,
Jexalye B OCHOBE HPOMBILIUIEHHOTO Croco0a MOJydeHUs CepHOM KucnoThl. IIpumenenue
cepHOi KUCIOTHI. COoM CepHOI KUCTIOTHI, KAaUECTBEHHAsI PEaKIUsl Ha Cynb¢aT-noH. Haxoxnenue
ceppl M €€ COeOUHEHHN B TpHUpoAe. XHUMHYECKOEe 3arps3HEHHUE OKpYXKAloIeH Cpeabl
COCAMHEHUSIMU Cephl (KUCIOTHBIE JOXKAM, 3arpsA3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECH U

OOmas xapakrepucTuka 23J1eMeHTOB VA-rpynmbel. OCOOCHHOCTHM CTPOCHHUS AaTOMOB,
XapaKTepHbIe CTENEHW OKUCIEeHHS. A30T, pacinpoCTpaHEHHE B TpHUpoAe, (QU3NUYECKHEe U
XUMHuecKkue cBoiictBa. KpyroBopoT a3ota B nmpupoae. AMMHAK, €r0 (PU3NUYECKHE U XUMUYECKUE
CBOICTBA, MoiydyeHue u npuMeHeHue. Conu aMMOHU S, UX PU3NYECKHE U XUMUYECKUE CBOICTBA,
npuMeHeHue. KadecTBeHHas peakuusi Ha MOHBI aMMOHHS. A30THasl KUCJIOTa, €€ MOIydeHue,
¢u3MYecKne W XUMHUYECKHE CBOWCTBA (0OImME Kak TMPEICTABUTENSI Kilacca KHCIOT U
cnenuduueckue). Mcnonp3oBaHWe HUTPATOB U COJIEH aMMOHHS B KayeCTBE MHHEPAIbHBIX
yaoOpeHuii. XMMHUUECKOe 3arpsi3HEHHUE OKPYKAIOMIEH Cpellbl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
NOXKIH, 3arpsi3HEHUE BO31yXa, MOYBbl U BOA0EMOB). Docdop, alaoTponHble MOAUPUKALUU
docdopa, ¢usnueckue u xummuueckue cpoiictBa. Oxcuna docdopa (V) u dochopnas kuciora,
¢usnyeckue M XUMHYECKHE CBOWMCTBa, moiydeHue. Vcmomp3oBanume (ocdaroB B KauecTBe
MUHEPATBHBIX YIOOpEHUH.

OOmast xapakrepucTuka dmeMeHTOB I[VA-rpynnbel. OCOOGHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIe CTETICHH OKUCICHHS. YTJIEepO[, aJUIOTPOIHbIe MOAU(PHKALINH, PaCIIPOCTPAHEHHE B
npupoje, GU3NIECKre U XUMHYECKHE CBOMCTBA. AnmcopOrus. KpyroBopot yriiepona B mpupo/ie.
Oxcuppl yriepoaa, ux ¢GU3MUEcCKue U XMMHUUYECKHE CBONCTBA, JIE¥ CTBUE HA )KUBBIE OPTAaHU3MBI,
NOJIydEHUE M IPUMEHEHHUEe. DKOJIOTHUECKre MpoOJIeMbl, CBsA3aHHbIE ¢ OKcuioM yriepoaa (IV),
TUIOoTe3a TIO0ATBFHOTO MOTEIIEHUs] KIMMaTra, MapHUKOBBIA AdekT. YrompHas KHClIOTa U e
CoNu, UX (PU3MUYECKHE U XMMHUYECKHE CBONCTBA, MONy4eHHE W TpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHar-voHbl. Vcmonb3oBaHue  kapOoOHaTOB B OBITY, MEIUIIMHE,
MPOMBIIIIEHHOCTH M CEJIbCKOM XO3SHCTBE.

[lepBoHayabHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTUHEHUSX yriaepoja
(MeTaH, 9TaH, OTWJEH, alleTWJIEH, JTaHOJ, DIMIEPUH, YKCycHas Kkuciora). llpupoaHsie
MCTOYHUKU YIJIEBOJIOPOAOB (yrojib, MPUPOAHBIA Ta3, HE(Th), MPOAYKTHI UX NepepaboTKH
(6eH3MH), UX POJIb B OBITY U TPOMBINITIECHHOCTH. [IoHsITHE 0 OMOJOTHMYECKH BaXKHBIX BEIICCTBAX:
KUpax, Oeikax, yIIeBoJaX — M HMX POJM B JKM3HU 4eloBeka. MarepuanibHOe €IUHCTBO
OpraHUYeCKUX U HEOPTaHUYECKUX COSAUHEHUN.



Kpemuuii, ero ¢usnueckue W XUMHYECKME CBOWCTBA, IOJNydeHHE W IpPUMEHEHHE.
Coenunenuss kpemHus B mpupoae. Obume mnpenctaBienuss o6 oxcuae kpemuus (IV) u
KpeMHHEBOU kKucinoTe. CHIIMKATHI, UX UCIIOJIh30BaHUE B OBITY, B MPOMBININIEHHOCTH. BakHelmm e
CTPOUTENIbHBIC MaTepUallbl: KepaMHKa, CTEKIIO, IIEMEHT, OeToH, jkene300eToH. IIpoGmemsl
0€30I1acCHOTO UCTIOIB30BAHUS CTPOUTEIFHBIX MATEPHAIIOB B TTIOBCEHEBHOM KHU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa30oB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOM KUCIJIOTHI, MPOBEICHHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUA-UOHBI U HAOMIOACHHE MPHU3HAKOB WX MPOTEKAHUS, OMBITHI,
oTpaxamoume (U3nyeckue U XMMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COCIUHEHUH (BO3MOXKHO
UCIIOJIb30BAHUE BHUCOMATEPHATIOB), O3HAKOMIIEHHE C OOpasiaMu XJIOPHIOB (TaJIOTCHUIOB),
O3HAKOMJICHHME C oOpasuamMu cepbl U ©e€ COCAMHEHHSMHU (BO3MOXKHO HCIIOJIBb30BaHUE
BHJICOMAaTEpPUAJIOB), HaOMIOIEHHME Tmpoliecca OOyIMBaHHMS  caxapa TIOJ  JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KUCIOTHI, U3ydeHHE XUMUUYECKUX CBOMCTB pa30aBIECHHOIN CepHOI
KHCIIOTBI, TIPOBEJICHHE KAaueCTBEHHOW PEeaKMu Ha Cyab(aT-HOH W HaOIoAeHHe NMpHU3HaKa eé
NpPOTEKaHUs, O3HAKOMJIEHHE C (pU3MYecKMMM CBOMCTBaMM a30Ta, (ocdopa M UX COEAUHEHUU
(BO3MO’KHO MCIOJIb30BAHHUE BUEOMATEPHAIOB), 0Opa3liaMu a30THBIX U (GocOpHBIX yI0OpEeHUH,
noJlydeHue, coOupaHue, paclo3HaBaHWE M M3y4EHHE CBOWCTB aMMHakKa, IIPOBEICHUE
Ka4eCTBEHHBIX pEaKIMi Ha HWOH aMMOHHS U ¢ochaT-uoOH M H3y4eHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THON KHUCIOTHI C MEAbIO (BO3MOXKHO
MCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB), M3YYEHHE MOJENEH KPUCTAIIMYECKUX PEIIETOK aiMasa,
rpaduta, QyniepeHa, O3HAKOMIIEHHE C TMPOILIECCOM aacopOIMy pacTBOPEHHBIX BEIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPONCTBOM MPOTHBOTA3a, MOIydeHUE, COOUpaHUe, paclio3HaBaHUE
U HM3y4eHHE CBOWCTB YIVIEKUCIIOIO Tra3a, MPOBEJCHUE KAaUECTBEHHBIX PEakUuil Ha KapOOHAT U
CUJIMKAT-UOHbl W M3y4eHUE MPHU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHE C MPOAYKLHUEH
CUJIMKAaTHOW MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTANBHBIX 3a7au 1o Teme «BaxHeilume
HEMETaJUTbl U X COSIMHEHUSD).

MeTaJuibl M UX COeJIUHE HUS

OOmast XxapakTepuCcTUKa XUMHUYECKHX OJJIIEMEHTOB — METAUIOB Ha OCHOBAaHUU WX
nojoxxeHus B Ileprnoanyeckoil cucreme xumuueckux deMeHToB J1. 1. MenaeneeBa u CTpoeHUst
atomMoB. CTpoeHHe MeTauioB. Merauinueckas CBsI3b M METAJUIMYECKas KpUCTauIM4ecKas
peueTka. DJIEKTPOXUMHUYECKUN Psii HanpshkKeHUM MeTauioB. DU3MYECKUEe M XUMHU UYECKUE
cBoiicTBa MeTauioB. O0mme crocoObl MoaydeHus: MeTauioB. [IoHsTHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIIMTHI X OT Koppo3un. CrjiaBel (CTallb, Uyr'yH, JIOPATIOMUHUMN, OpOH3a) U
WX MIPUMEHCHHE B OBITY U TPOMBITINICHHOCTH.

[Ilenounsie MeTaiuIbl: TOJOXKEHUE B [lepronnyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa, cTpoeHUE UX aTOMOB, HaxoxaeHHe B npupojae. Ousznueckue U XMMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIbI U TUAPOKCUIBI HATpHs U Kanus. [Ipumenenue
MIEJIOYHBIX METAIOB M UX COCTMHEHUH.

[[lenouyHo3eMenpHbIE METAJUIBI MarHui M KaJbLMW: monokeHue B llepuoanyeckoit
cucremMe XxuMuueckux 3iieMeHToB [[. M. MenpaeneeBa, CTpOEHHE MX aTOMOB, HAXOXKJECHHUE B
npupojae. PU3nyecKue U XMMUYECKUE CBOMCTBA MarHus M Kaiuplus. BaxHeilnme coeanHeHUs
KaJIbIUsT (OKCH, TUAPOKCHI, COJH). JKECTKOCTh BOJMBI U CITOCOOBI €€ yCTpaHEHUS.

AntomuHuii: nonoxenue B llepumonnueckoit cucreme xumudeckux snemeHtoB [I. U.
MeneneeBa, CTpO€HHE aToMa, HaxokJIeHHe B npupone. Gusznueckue 1 XMMHUUYECKUE CBOMCTBA
ATIOMUHUS. AMQPOTEpHBIE CBOMCTBA OKCHUJIA M TUPOKCHIA ATFOMUHUSL.

Kenezo: mnonoxenue B llepumoamyeckoil cucremMe XumMuyeckux i3nemeHTtoB [ .
MeHieneeBa, CTpoeHUE aToMa, HaxOoXkAeHHE B npupojae. Pu3nveckue U XMMHUYECKUE CBOMCTBA
xkene3a. Oxcuabl, ruapokcuasl U conu sxeneza (II) u xenesa (III), mx cocraB, cBoiicTBa u
MOJIy4eHUE.



Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C 0O0Opa3llaMd METAJIOB U CIUIAaBOB, MX (M3UYECKUMHU CBOWCTBaMH,
U3y4EHUE PE3YJIbTaTOB KOPPO3UHM METAJUIOB (BO3MOXHO HMCIOJIb30BAaHHE BHJIEOMAaTEPHAIIOB),
0COOCHHOCTEH B3aMMOJACUCTBUS OKCHAA KAJbIMs U HATPHUS C BOJIOM (BO3MOXKHO MCITOIb30BaHNE
BUJICOMATEpPHAIIOB), MCCIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IpoIlecca TOPEHHs JKele3a B
KUCIOpOoJEe  (BO3MOXKHO  MHCIOJB30BAaHME  BHJAEOMATEPUANOB), MPHU3HAKOB IPOTEKaHUs
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MAarHus, KajbllUs, alIOMUHUSA, [IUHKa, kene3a (II) u xenesa
(IIT), megu (II), HabmrOAeHNE U ONMUCAaHKUE MPOILIECCOB OKPAIMBAHUS TIAMEHH MOHAMU HATPUS,
KaJIMSI U KaJblus (BO3MOXKHO HCIIOJIb30BaHME BMIEOMATEPUANIOB), UCCIeI0BaHUE aM(OTEPHBIX
CBOWCTB TMIPOKCH/Ia AIFOMUHMS U THAPOKCUA LIMHKA, pEHICHUE SKCIIEPUMEHTAIIBHBIX 331a4 110
TeMe «BakHelIme METaJuIbl U KX COCIUHEHUS.

XuMHA ¥ OKpYKaloLAas cpeaa

BemectBa 1 Marepuaisl B MOBCEJHEBHOM JKM3HU YeJIOBEKA. be3omacHoe UCIoab30BaHne
BEIIECTB M XWMHUYECKUX peakuuii B ObITy. llepBas momomp Npu XMMHUYECKUX OXKOTax M
OTPAaBJICHUSX.

XUMHYECKOe 3arps3HEHUE OKpYKarollel cpelbl (IpefeibHast JOMyCcTUMas KOHIeHTpalus
Bemects, ganee — [1JIK). Poibs xuMuu B perieHun 3KOJIOTHYECKUX TTPOOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pasloB MaTepuaoB (CTEKIO, CIIaBbl METAJIIOB, MTOJIMMEPHBIE MAaTEPHAIIBI).

Mescnpeomemnvle ceazu

Peanu3anusa MeXnpeaMEeTHBIX CBS3€H NMPH M3YYEHHU XUMHUU B 9 KIlacce OCYIIECTBIISETCS
yepe3 MHCIOJNb30BAaHME KaK OOIMX eCTECTBEHHO-HAYyYHBIX MOHSATUH, Tak W IOHATHH,
ABJISIOLMXCS CUCTEMHBIMU JUISl OT/IEbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOI'0 [IUKIIA.

OOume ecTecTBEHHO-HAy4YHbIE TOHSTUS: HAydYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHalu3,  CHUHTE3,  KIacCU(UKAIUs,  IEePUOJUYHOCTb,  HAONIOJIEHUE,  IKCIIEPUMEHT,
MOJIEIUPOBAaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIM d(PPEKT, TEXHOJIOTUS, MaTEPHUAIIBI.

®usnka: MaTepus, aTroM, OJJIEKTPOH, HIPOTOH, HEUTPOH, HWOH, HYKIWJ, HW30TONBI,
paZMoOaKTUBHOCTb, MOJIEKyJa, DJJIEKTPUUYECKMH 3aps, MPOBOJAHMKH, IOJYIPOBOJHMKH,
TUAJIEKTPUKH, (OTOAIEMEHT, BEIECTBO, TEJO, 0OBEM, arperaTHOE COCTOSHUE BEILIECTBA, Ias,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAITIMYECKas pEHETKa, CIUIaBbl, (U3UYECKUE BEIMYHUHBI,
€MHULBI U3MEPEHUS1, KOCMUUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢gorocunTes, npixanue, Ouocdepa, IKocucTeMa, MUHEpaIbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpalbl, TOPHBIE TOPOMABI, IOJC3HBIC
HCKOIIaeMbI€, TOILNINBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMBI 110 XUM WU HA
YPOBHE OCHOBHOI'O OBHIEI'O ObPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JluyHOCTHBIE pe3ylbTaThl OCBOEHHUSI TMPOTPAMMBI OCHOBHOTO 0OIIEro o0Opa3oBaHUs
JOCTUTAIOTCS B XOJIc OOYyYCHHSI XMMUU B €AMHCTBE YI€OHOM M BOCITUTATEILHOM e TEILHOCTH B
COOTBETCTBUM C TPAAUIMOHHBIMH POCCUMCKAUMU  COIIMOKYJIBTYPHBIMH H  JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH TMOBEICHUS U
CIOCOOCTBYIOT MPOIIECCAM CAaMOIIO3HAHM S, CAMOPA3BUTHS U COLIMATIN3AIIUN 00yJatOIIIXCS.

JluyHOCTHBIE pE3yAbTaThl OTPAXArOT TOTOBHOCTh OOYYarOIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMN U PACIIMPEHHE ONbITa JAESATEIIbHOCTU Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:



1) naTpHOTHYECKOr0 BOCIIUTAHMS .

[[EHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJAbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACIIeINI0, TTOHUMAHMS 3HAYCHHS XMMHUYECKOW HAayKd B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHQOpMaIMell O MepeIoBBIX JOCTHIKCHHSIX U OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpPOWCTBE
Mupa U o0IIeCTBa;

2) rpakKAaHCKOr0 BOCIIMTAHMSA:

MPEICTABICHUSI O COIMAJIBHBIX HOPMax M MPaBHJIAX MEKIMYHOCTHBIX OTHOIICHUW B
KOJUICKTHBE, KOMMYHUKaTHBHOM KOMITETEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOM,
y4eOHOUCCIIEIOBATEIILCKON, TBOPUYECKOM W APYrMX BHJAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOi COBMECTHOM JIESTEIBHOCTH MTPH BHIIOJTHEHUH YI€OHBIX, T03HABATEIBHBIX 33124,
BBITIOJTHEHUN XUMHYECKUX OSKCIIEPUMEHTOB, CO3MaHUM YYEOHBIX IPOCKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHUI0 U B3aMMOIIOMOIIM B IPOIIECCe dTOW Y4eOHOW JeATETbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEACHHE M IOCTYIIKA CBOMX TOBApPHUIIEH C TMO3MLIHUHM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YIETOM OCO3HAHUS IOCIECTBHI MOCTYITKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSI

MHPOBO33pDEHUYECKME MPEACTaBICHUS O  BEImIECTBE M  XUMHYECKOM  peaKiuu,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BHTHsSI HAayKH M COCTABIIIONIME OCHOBY JIJIS
NOHMMaHMS  CYIIHOCTH HAydyHOW KApPTUHBI MHpa, TMpeACTaBiICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3AUMOCBS3IX YEIOBEKa C MPUPOIAHON Cpenor, O poiu
XUMUU B IO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HAlPaBJICHHbIC Ha TOJYYCHHUE HOBBIX 3HAHWHM IO XUMUH,
HEOOXOAMMBIE il OOBACHEHHS HaONIONAaeMBIX IPOIECCOB M SBJICHHM, MO3HABATEIBHOM,
UH(OPMAITMOHHON M YMTATEIBCKON KYJIBTYPbI, B TOM YKCIIC HABBIKOB CAMOCTOSITEIIEHON paboThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOW JHUTEPATypOH, MOCTYMTHBIMH TEXHHYECKUMHU CPEICTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTH;

WHTEpeC K OOYYCHHMIO W TIO3HAHWIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M HCCIEOBATENBCKON AEATETbHOCTH, K OCO3HAaHHOMY BBIOOpPY
HAIPaBIIEHHOCTH U YPOBHS 00y4YeHUS B JaJIbHEHUIIIEM;

4) popMHUpPOBAHUS KYJILTYPbI 310POBbSI:

OCO3HAaHWE LEHHOCTH KH3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 37I0pPOBBIO,
YCTAaHOBKM Ha 370POBBIN 00pa3 >KW3HHM, OCO3HAHWE TOCICICTBHUH W HEMPUATHE BPETHBIX
NpUBBIYEK (YOTPEOJICHHS aJKOTroJs, HAapKOTHUKOB, KypeHHUs), HEOOXOAMUMOCTH COOIIOACHUS
npaBusI O€30MacCHOCTH TMpH OOpaleHHH C XMMHYECKMMH BEIIECTBAMH B OBITY M pealbHOMN
KHU3HU;

5) Tpya0BOro BocCHUTAHMSA:

MHTEPEC K MPAKTHYECKOMY U3y4eHUIO TPOPECCHil U Tpyla PasiuYHOrO PO, YBAKEHHE K
TPYAy H pe3ylibTaTaM TpPYAOBOW [ESTENbHOCTH, B TOM YHCIE Ha OCHOBE IPHUMEHEHUS
NPEIMETHBIX 3HAHMM TI0 XUMHUH, OCO3HAHHBIA BBIOOP HWHIUBHUIYAIbHOW TPACKTOPUHU
IPOAOIDKEHUST 00pa3oBaHMs € Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XWMHH,
OOIIECTBEHHBIX MHTEPECOB U IMOTPEOHOCTEH, YCIEMHOW MPOQPeCCHOHATBHON JEITEIbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHH I, TOTOBHOCTh aJalTUPOBATHCA B MPOGECCHOHAILHOM Cpefie;

6) 9K0JIOrHY€eCKOT0 BOCTIMTAHUS :

IKOJIOTUYECKH 11eIecO00pa3HOe OTHOIICHUE K MPHUPOJIE KaK MCTOYHUKY KH3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHMMAaHHME LEHHOCTU 3JJ0POBOr0 M Oe3omacHOro obpasza *u3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY U TICHXHYECKOMY 3J0POBBIO,
OCO3HAHME IEHHOCTU COOJIIOICHHUSI TIPaBUJI 0€30ITaCHOTO MOBEACHUS IIPU paboTe C BEUIECTBAMHU,
a TalKE B CUTYAIUSIX, YTPOXKAIONMX 3I0POBBIO M )KU3HU JIOJICH;

CIIOCOOHOCTH TPHUMCHSTH 3HAHUS, IMOJydaeMble TPH W3YYCHUW XUMHH, I PCIICHUS
3aj1a4, CBA3aHHBIX C OKPYXKAIOIIECH MPUPOIHON CPEIIO, JIJIsl TTOBBILICHHS YPOBHS 3KOJIOTHYECKON
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KYJIBTYPBl, OCO3HAHMSI ITIOOAJIBHOTO XapakTepa 3KOJOTMYECKMX MpoOJieM M MyTell MX pelieHus
IIOCPENCTBOM METOJOB XUMHH, YKOJIOIMUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOACTBOBATHCA UM B
II03HABATEIbHOM, KOMMYHUKATUBHOW W COLIMAIIBHOM ITPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3YJAbTaTOB BBIICIAIOT 3HAUYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHHUs OOIIEHAYyYHbIE MOHATHS (3aKOH, TEOpHUsl, MPUHLIMI, TUIOTe3a, (akT, cucreMa,
IPOLECC, IKCIIEPUMEHT U JPYroe.), KOTOPhIE UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 3TUX MPEAMETOB (GOPMUPOBATH MPEJCTABIECHUE O
1EJOCTHOM HaydyHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIE JecTBUA (ITO3HABATEN bHbIE,
KOMMYHHKATUBHBIC, PETYIATHBHBIE), KOTOpbIe O0OeCmeunBaOT (POPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYLIECTBICHHUIO y4€OHOM NeSTETbHOCTH.

IHo3naBaTe ibHbIEe YHMBEPCAJIbHbIE Y4eOHbIe AeiicTBUS

ba3oBrble 1oruyeckune 1ecTBHA:

YMEHHUSI UCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBILIUIEHUS MPU OCBOECHHUM 3HAHUM:
pacKpbIBaTh CMBICH XMMHMYECKMX TMOHATHHM (BBIIECNATH MX XapaKT€pHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JAPYIMMU MOHSTHUSIMM), UCIIONB30BAaTh IOHSTUS s OOBSICHEHUS
OTIIENBbHBIX (JAKTOB W SIBJICHUU, BBHIOMPATh OCHOBAHMUS W KPUTEPUU [JIs KIacCHU(PUKAUU
XUMHUYECKUX BEILECTB M XUMHUECKUX PEAKINM, YCTaHABINBATh NPUYMHHO -CIIEJICTBEHHBIE CBSI3U
MEX]y 00BEKTaMU M3y4E€HUS, CTPOUTH JJOTHUECKUE pACCYyKIACHUS (MHIYKTUBHBIE, NETyKTUBHBIC,
110 aHAJIOTHH ), IeaTh BHIBOBI U 3aKITIOYCHUS;

yYMEHHE MPUMEHSTh B MpPOLECCEe MO3HAHUS MOHATUS (IPEIMETHBIE U METalpeaMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENM, HCIIONb3YEMbIE B XMMHH, NPeoOpa3oBbIBaTh LIMPOKO
IpUMEHSIEMbIe B XUMHH MOJICJIbHBIC MPEACTaBICHUS — XMMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMudeckass ¢GopMmyla W ypaBHEHHE XUMHMUECKOH peakuuu — TpU pEeUleHHH YydeOHo-
MO3HABATEIbHBIX 33/7a4, C Y4ETOM OBTUX MOJEIBHBIX MPEACTAaBICHUNW BBISIBISTH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKH H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX PEaKUUi, BBIABIATH OOIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHBIE CBSI3U U
MPOTHBOPEUHS B U3y4aeMbIX MpoIeccax U SBJICHUSX.

Ba3oBnle uccienoBaresLcKye 1€ iCTBHA .

YMEHHUE MCIO0JIb30BaTh MOCTaBJIEHHBIE BONPOCH B KA4eCTBE MHCTPYMEHTA MO3HAHUS, a
Talkke B KayecTBE OCHOBBI sl (OPMHUPOBAHUS TUIIOTE3bl IO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMbBIX CY)KICHHI;

NpPHOOpPETEeHHE OIbITa MO IUIAHUPOBAHHIO, OPTaHU3AIMU M TPOBEICHUIO YUCHUYECKHX
SKCIIEPUMEHTOB, YMEHUE HAOII0AATh 3a XOJIOM IIpoliecca, CaMOCTOSTEIbHO TPOTHO3UPOBATH €T0
pe3yabTat, (opMmynupoBarh 00OOINEHHS M BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOIO OIIbITa,
M CCIIEIOBAHUSL, COCTABIIATH OTUET O MPOJeNaHHO padoTe.

Padora ¢ undopmaumeii:

yYMEHHE BBIOMPATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIHIO PA3TUYHBIX BUIOB
U (GopM IpeACTaBICHHS, TTOTYJaeMyI0 M3 pa3HBIX HCTOYHUKOB (HAydHO-TTOMYIISIPHAS JINTEpaTypa
XMMUYECKOTO COJIepXKaHUs, CIpaBOYHbIE TocoOusa, pecypchl HWHTepHETa), KPUTHUUYECKU
OLICHUBATh IPOTUBOPEYUBYIO U HEIOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHUE MPUMEHSTh Pa3IUYHbIE METO/IbI U 3aIPOCHI IIPU MOMCKE U 0TOOPE MHPOpMAIUU U
COOTBETCTBYIOIMX JaHHBIX, HEOOXOAUMBIX JIJIs1 BHITTOTHEHUSI YUEOHBIX M TTO3HABATEIbHBIX 3324
OIpe/eNEHHOr0 THUIIA, MPUOOpPETeHHEe OMbITa B 00JACTH HCIOJIb30BaHUS HH(MOPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJaJIeHuE KylIbTypOl aKTHBHOI'O MCIIOJIb30BAHUS PA3IMUHbBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITETbHO BBIOMpPATh ONTUMaJIbHYIO (OpMYy MpencTaBICHUS
uH(OpMaIIUM U WLTIOCTPUPOBATH peIllaeMble 3aJaud HECJIOXHBIMU CXEMaMHM, JAuarpaMMamH,
apyruMu opmamu TpadKd ¥ UX KOMOMHAIIUSIMU;



YMEHHE HCIOJIb30BATh U AHAIM3HPOBATh B MpoOIecce Y4eOHOW M HCCIEIOBATEIBCKON
JIeATeIbHOCTH MH(POPMALIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO XO3sICTBA M TPAHCIIOPTa
HA COCTOSIHME OKPYXKAIOIIEH MPUPOTHOU CPEBI.
KoMmMmyHuKaTHBHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:
YMEHHS 3aJaBaThb BONPOCHl (B XOJe Juagora M (WiIM) IUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoll TeMbl, (QOPMYIHpPOBATh CBOW TPEAJIOKEHHS OTHOCHTEIBHO BBITOJTHECHHUS
MPEUIOKEHHOM 3a/1a49H;
YMEHUS MPEJICTABIIATh ONydCHHBIE PE3YAbTAaThl TO3HABATEIBHON JESITEIPHOCTH B YCTHBIX
U THCHMEHHBIX TEKCTaX; JeNlaTh MPE3CHTAIUI0 PE3YJIbTaTOB BBHIMOJHEHHUS XWMHYECKOTO
JKCIIEPUMEHTa (J1Ta00paTOPHOTO OINBITA, JIAOOPATOPHOW PaOOTHI MO HMCCIEJAOBAHUIO CBOWCTB
BEIIIECTB, YYEOHOTO MPOECKTA);
YMEHHS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW TO3HABATEIBHON U
UCCIIEIOBATEIILCKOM JCATEIFHOCTH TPH PEUICHHH BO3HUKAIOIMX MPOOJeM Ha OCHOBE ydéra
Oo0IMX WHTEPECOB U COTIACOBAHMS MO3UIUN (0OCYXKICHHS, OOMEH MHEHUSIMU, «MO3TOBBHIE
HITYPMBI», KOOPIUHAIMSI COBMECTHBIX JACHCTBUM, ONpeIeliecHue KPUTEPHEB 10 OIICHKE KayecTBa
BBIIIOJTHEHHOM paboTHI U pyrue).
PeryasiTuBHbIE YHUBepPCAJIbHbIE YUeOHbIE e HCTBUSA:
YMEHHE CaMOCTOSTEIIFHO OINPEACISTh eNN JIESITENbHOCTH, TIIIAaHNPOBATh, OCYIICCTBIISTD,
KOHTPOJIMPOBaTh M IpPU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JEATEIILHOCTh, BBIOMPATh
HanbOonee OS(dekTuBHBIE CMOCOOBI  pemeHus Y4eOHBIX W TO3HABATEIbHBIX  3a/1ad,
CaMOCTOSITEIIBHO COCTAaBJISTh HIJIM KOPPEKTUPOBATH IMPEIJIOKCHHBIA aTOPUTM JCUCTBHUH MPU
BBIIIOJTHEHUHU 3aJlaHUil C Y4ETOM TMONydeHMs] HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIUAX, OLEHUBATH COOTBETCTBHE IOIYYCHHOTO PE3ylbTaTa 3asBICHHOU IIENH,
YMEHHE HUCITOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE/UIaracMble B YCIOBUH 33 JaHH.
MNPEJIMETHBIE PE3YJIbTATHI
B cocraBe mpeaMETHBIX pE3yIbTaTOB 110 OCBOCHHIO OOS3aTEIBHOTO COJEPKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepanbHOil  paboyeil TpOorpaMMoid, BBIJEISIOT: OCBOCHHBIC
oOydarolMMHCS HaydyHble 3HAHMs, YMEHHMs U CHOCOObl JAeWCTBUM, crenuduueckue s
IPEeIMETHON 00MacTh «XHUMHs», BUIBI JESITEIFHOCTH IO TMOJNYYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEPIIPETAIUU, TPEOOPA30BAHHIO U IPUMEHEHHIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSIX.
K xoHmy oOydyenus B 8 Kjacce MpenMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh COPMHUPOBAHHOCTH Y OOYIAIOIIMXCS YMEHHIA:
® PAaCKphIBAaTh CMBICII OCHOBHBIX XHUMHYECKUX TMOHSTHI: aTOM, MOJEKYyJIa, XUMHUYECKUH
DIIEMEHT, TPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMech (OJHOpPOJHAs U
HEOJTHOPOJHAsI), BAJICHTHOCTh, OTHOCHUTENIBbHAs aTOMHas M MOJIEKYJspHas Macca,
KOJMYECTBO BELIECTBA, MOJIb, MOJISpHAs Macca, MaccoBas JOJIi XWMHUYECKOTO
DJIEMEHTa B COCAWHECHHH, MOJISIPHBIH OO0BEM, OKCHJ, KUCIOTa, OCHOBAHHE, COJIb,
AJIEKTPOOTPHUIIATEIIEHOCTD, CTCIICHb OKUCIICHUS, XAMHYECKas peakius, KiiaccuuKaIus
peaKuii: peaky COCTMHEHUS, PEAKIIMHU Pa3IoKEHUs], PEaKIINU 3aMEIICHU s, PeaKINH
oOMeHa, 9K30- U DHJIOTEPMUUYECKHE PEAKINH, TEeTIIIOBON d(PeKT peakuuu, sapo aToma,
QJICKTPOHHBIA CJIOW aroMa, aToOMHas OpOHTallb, paJuyC aToMa, XMMHYECKas CBS3b,
MoJISIpHAsT U HEMOJIIpHAas KOBAJICHTHAsl CBS3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi OIS BelecTBa (IIPOIEHTHAs KOHIICHTPAIIUs) B PaCTBOPE;
® UTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHH U TPUMEHSTH 3TH
MOHSTHUS [TPH ONMMCAHUU BEIIECTB M X IIPEBPAICHU;

® UCIOJIB30BaTh XUMHYECKYIO CHMBOJHUKY Uil COCTaBIICHUS (OPMYJ BEIIECTB U
YPaBHEHUM XUMHUYECKUX PEAKLMH;

e OmpeAessITh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCIMHEHUSX, CTEIEHBb
OKHCJICHHSI DJIEMEHTOB B OWHAPHBIX COEIMHEHHUAX, MPHUHAIICKHOCTh BELIECTB K
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omnpenenéHHOMY Kilaccy COeAMHEHUW 1o QopmynaM, BHUJ XUMHYECKOM CBS3U
(koBaJIeHTHast U MOHHAsI) B HEOPTAaHMYECKUX COEANHEHMUSIX;

packpeiBaTh cmbica Ilepuomnueckoro 3akona J[. M. MenneneeBa: 1€eMOHCTPpUPOBATH
MOHMMaHHUE TEePUOJUYECKON 3aBUCUMOCTH CBONCTB XMMHYECKMX AJIEMEHTOB OT HUX
nosnoxxeHuss B Ilepumonnueckoll cuCTeME, 3aKOHOB COXPaHEHMSI MAacChl BELIECTB,
MOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HHU s, 3aKOHAa ABOTaipo;

ONMHCHIBATh M XapakTepu3oBaTh TaObmuuHyio ¢opmy Ilepuoanueckoil cucTeMsl
XUMUYECKUX DJIEMEHTOB: pa3nyaTh IMOHATUS «JIaBHas noarpynna (A-rpynmna)» u
«obounas moxrpynmna (b-rpymnma)»y, Mameie W OOJBIIME TMEPHOJIBI, COOTHOCHTH
0003HaueHMs, KOTopble uMerTes B Tabnuue «lleproauueckas cucremMa XUMUYECKUX
anemeHToB JI. 1I. MeHneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUsSI aTOMOB
XUMUYECKHX DJIEMEHTOB (COCTaB W 3apsa  sapa, oOmiee YHCIO BJIEKTPOHOB U
pacrpeiesieHne UX 10 3JIEKTPOHHBIM CIIOSIM);

K1accupUIIUPOBaTh XMMUUYECKHE DJIEMEHTHI, HEOPTaHMYECKUE BEILECTBA, XUMUUYECKHE
peakiuu (10 YUCIY U COCTaBYy yYacTBYIOIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
dpdexry);

XapakTepu30BaTh (OMHUCHIBATH) OOIME XUMHUYECKHE CBOWCTBA BEILECTB PA3IHMYHBIX
KIaccoB, IOATBEpPXKAAs  ONMCaHUE IPUMEpPaAaMH  MOJEKYISPHBIX  YpaBHEHHUU
COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIUII;

IIPOTHO3UPOBATh CBOWMCTBA BEILECTB B 3aBHCHUMOCTH OT UX Ka4€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH ITPOTEKAHUSI XMMUUYECKUX MPEBPALLEHUN B Pa3INYHbIX YCIOBUSIX;
BBIYHUCIIATH OTHOCUTEIIBHYIO MOJICKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTI0 XMMHYECKOTO 3JIeMEHTa 1o (opMysie COSAMHEHHS], MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPaBHEHU IO XUMHUYECKOM peakinu;

IPUMEHATh OCHOBHBIE OINEPAIMU MBICIUTEIBHON NEATEIIBHOCTH — aHAJIM3 U CUHTES,
cpaBHeHUe, 0000IIEHNE, CUCTEMATU3AIINIO, KIacCU(PUKAIINIO, BBISIBICHUE MTPUUYUHHO-
CIIEICTBEHHBIX CBSI3€H — Il M3y4eHUs] CBONCTB BEIIECTB M XUMHYECKUX DPEaKIUid,
€CTeCTBEHHO-HAyYyHbl€ = METO/Abl  IO3HAaHWUA —  HaOmIoleHue,  H3MEepeHHue,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEaIbHbIM U MBICICHHBIH ),

ClIeZIOBaTh IpaBUjaM IIOJb30BAHMS XUMHUYECKOW TMOCYIOM M  JabOpaTOpPHBIM
o0opyIoBaHUEM, a TaKKE IMpaBUJIaM OOpaIllEHUs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIHSAMH T10 BBIMOJHEHUIO JaOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHUIO
U COOMpaHUIO Ta3000pa3HBIX BELIECTB (BOAOPOJA M KUCIOPOJA), MPHUTOTOBJICHUIO
pacTBOPOB C ONPENCTEHHON MacCOBOM J0JEH pacTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH
U MPOBOJAUTH XUMHYECKUE SKCIEPUMEHTHI 10 PaclO3HABAHUIO PACTBOPOB IIeNIoueh 1
KHCIIOT C IMTOMOIIBIO UHMKATOPOB (JJakMyc, (heHOoNI(TallenH, METHIIOPAHXK U JIpyrue).

K xoHny oOydenus B 9 kjacce mpeiMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh COPMHUPOBAHHOCTh Y OOYJAIONMXCST YMEHUM:

PacKpbIBaTh CMBIC OCHOBHBIX XMMMYECKUX MOHSTUN: XUMHUUYECKUH 3JIEMEHT, aTOM,
MOJIEKyNa, NUOH, KATHOH, aHUOH, IPOCTOE BEIIECTBO, CII0KHOE BEILECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKHCIICHMS, XUMUUYECKas pEaKuusi, XMMHUYECKas
CBsI3b, TEIUIOBOH S(EKT peakmuu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JEKTPOJIMTUYECKAsT JUCCOLMAINSA, pPEaKIUd HOHHOIO OOMEHa,
KaTajqu3aTop, XWMUYECKOE paBHOBecHE, OOpaTMMble W HeoOpaTUMble pPEaKIH,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE  pEAKIUU,  OKUCIHUTENb,  BOCCTAHOBUTEIbD,
OKUCJIEHME U BOCCTAHOBJICHHME, aJIOTPONUs, aM(OTEpHOCTb, XMUMHMUYECKas CBS3b
(koBajleHTHas, MOHHAs, METaUIMUYECKasl), KPUCTAUIMUECKas PpELETKA, KOPpO3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM peakiuu, MPEaesIbHO JOMyCTUMAs
koHueHTpauus [TIK BemecTa;
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UJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKMX MOHSTHUH W NPUMEHSTh 3TU
MOHSTUS IPU OMMCAHUU BEIIECTB U UX MPEBPAILCHUH;

HCIIONIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBieHUs (GOpMya BEUIECTB U
YPaBHEHUU XUMUYECKUX PEAKIU;

ONpENENATh BaJEHTHOCTb U CTENEHb OKUCICHUS XUMHUYECKUX JJIEMEHTOB B
COEIMHEHHUSX pPa3IMYHOIO COCTaBa, MPHHAUIEKHOCTh BEIIECTB K OMPENEIEHHOMY
KITacCcy COeNMHEHWH 1o (opmynaMm, BHJ XUMHUUYECKOW CBs3M (KOBAJICHTHAs, MOHHAsI,
METaJUIMYecKasi) B HEOPraHMYEeCKUX COEAMHEHUAX, 3apsl HOHAa IO XUMHYECKOU
dopMyre, xapakrep cpelbl B BOAHBIX PacTBOpaX HEOPTaHUYECKUX COCIMHEHHH, THII
KPUCTAJUINYECKON PEIETKH KOHKPETHOIO BELIECTBA;

packpbiBaTh cMbici [lepuoanueckoro 3akona J[. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHME: ONMKCHIBATh U XapakTepu3oBaTh TabmmunHyro Gopmy [leprommdeckoit
CUCTEMBbl XMMHYECKHUX OHJIEMEHTOB: pa3luyaTh MOHSTUS «IJaBHas noxarpynna (A-
rpynma)» u «1obounas mnoxarpynna (b-rpymma)»y, mambie W OOJBIIME TIEPHOJBI,
COOTHOCHUTh OO0O3HAYEHHUs, KOTOpble MMEIOTCS B MEPUOAMYECKON Tabmuie, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsz sapa, oOliee YUCIIO IEKTPOHOB U paclpeieieHne UX MO AJIEKTPOHHBIM CI0sM),
OOBACHATH OOIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOHCTB DJIIEMEHTOB U UX
COEIMHEHUN B Mpeesnax MalblX MEPHOJ0B U IABHBIX MOATPYII C YUETOM CTPOCHUS
MX aTOMOB;

K1accupUIIMpPOBaTh XMUMUUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BELIECTBA, XMMUYECKUE
peakuuyu (IO YHUCIYy W COCTaBY YYacTBYIOIMX B PEAKIUM BEIIECTB, MO TEMJIOBOMY
3¢deKTy, 10 U3MEHEHHUIO CTENIEHEH OKUCICHUSI XUMHUYECKUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOIME M CHEU(PUUYSCKHE XUMHYECKHE CBOMCTBA
MPOCTBIX U CIOXHBIX BEUIECTB, OATBEPK/1asl ONMCAaHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YDPABHEHUH COOTBETCTBYIOIIMX XUMHYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHUS JIEKTPOJUTUYECKON JAUCCOLMALUM KHCIIOT, LIEJI0YEr U COJIeH,
MOJIHBIE U COKPAIEHHBIE YPaBHEHUS PEAKIU HOHHOTO OOMEHa, YpaBHEHHS PEaKIIHii,
MOATBEPKAAIONMX CYIIECTBOBAHME TE€HETUYECKOM CBS3M MEXAy BEILIECTBAaMU
pa3IMYHBIX KIIaCCOB;

PacKpbIBaTh CYIIHOCTb OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHU S 3JIEKTPOHHOTO OajaHca 3TUX PEaKIUii;

IIPOTHO3UPOBATh CBOICTBA BEILIECTB B 3aBUCUMOCTU OT UX CTPOEHHS], BO3MOXHOCTU
MPOTEKAHUS XMMUYECKUX MPEBPALLICHUN B PA3IUYHBIX YCIIOBUSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJIAPHYIO MacChl BEILECTB, MacCOBYIO
JIOJII0 XUMHUYECKOTO 3JIEMEHTa 10 (opMyle COSAMHEHHU s, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpE, MPOBOIUTH PACUETHI 10 YPABHEHUIO XUMUUECKON pEaKIHNu;

coOnrofaTh MpaBWIa I[OJb30BAaHUS XUMHYECKOM mocyqod U Jab0paTOpHBIM
o0opylIoBaHMEM, a TalKKe NpaBuja OOpallleHHUs C BELECTBAMH B COOTBETCTBUM C
WHCTPYKIHUSMH T10 BBIMOTHEHUIO TaOOPATOPHBIX XUMHYECKUX OMBITOB IO MOTYy4EHUIO
¥ cCOOMpPaHUIO ra3000pa3HbIX BEINECTB (aMMHAaKa U YITICKHCIIOTO Ta3a);

MPOBOAUTH PEAKIINH, MOATBEPKAAOINIME KAUECTBEHHBIM COCTAB Pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM IYTEM XJIOpHA-, OpoMuI-, MOAHMA-, KapOoHat-, docdat-,
CUJIMKAT-, Cynb(aT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS U HOHBl H3Yy4EHHBIX
METaJJIOB, IPUCYTCTBYIOIME B BOAHBIX pACTBOPAX HEOPraHMYECKUX BEIIECTB;
IPUMEHATh OCHOBHBIE OINEpAlMUd MBICIUTEIbHON NEATENIbHOCTH — aHalIu3 U CUHTES,
CpaBHEHUE, 0000IlIeHHe, CHCTeMaTH3allli0, BBISBICHUE NPUYMHHO-CIEACTBEHHBIX
CBSI3€d — I M3YYECHHUs CBOWCTB BEUIECTB M XMMHYECKUX PEAKUHMH, €CTECTBEHHO-
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HayyHble METOJbl IO3HAaHUS — HaOmoJIeHue,
HKCIIEPUMEHT (peabHbI U MBICIICHHBIN ).

HU3MEPCHUC,

MOACIUPOBAHNC,
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8 KNIIACC

TEMATHIECKOE IUVIAHUPOBAHUE

Ne

HaumeHoBaHmWe pa3nesnoB U TeM

KomnyecTBO 4acoB

Kontposn Hble

IlpakTH4yeckue

DJIeKTpoHHbIe (UU(pPOBbIE)

/n TPOTPAMM b1 Bcero o0pa3oBaTe/IbHbIE peCypChI
padoThI padoThI
Paznen 1. IlepBoHauajibHble XHUMHYECKHE MOHATHS
" Xumusi — BakHasi 001acTh § ] , Bu6motexa [IOK
. €CTEeCTBO3HAHUS U MPAKTUIECKOM https://m.edsoo.ru/7£41837¢
JICATEIIbHOCTH YEeJIOBCKA
bu6moTteka 1IOK
12 BemiectBa u xuMudeckue peaxkuuu 15 1 https://m.edsoo.ru/7f41837c
Hroro mo pasaeny 20
Pa3gen 2. BaxHeillie mpeacTaBUTEINM HEOPraHMYECKHX BeIIECTB
21 Bosmyx. Kucnopon. Iloustie 06 6 bubmorexa [IOK
' OKCHIAX https://m.edsoo.ru/7f41837¢c
bubmorexa 1IOK
2.2 Bomopon. [loHsTHE 0 KHCIOTaX M COJIIX 8 1 https://m.edsoo.ru/7f41837¢
23 Bona. Pacteopsr!. [lonstue 00 5 1 1 BubmoTtexa [TOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 1 1 bubmorteka 1TOK
' COEJIMHCHUI https://m.edsoo.ru/7f41837c
HUrtoro mo pasznmeny 30

Pasnen 3. Ilepuonuyeckuii 3axkon u Ilepmogmueckasi cucrema xummuec

OKHCJIMTEILHO-B OCCT AHOB UTE JIb HbIe peaxkun

kux 3JjieMeHTOB [I. . MennesneeBa. CtpoeHue aTroMoB.

Xumuyeckass CBA3b.

INepuomueckuii 3aK0H U
INepromueckas cucTeMa XAMHIECKUX

bu6moTteka 11IOK

31 snementoB JI. . Menneneera. CipoeHue / https://m.edsoo.ru/7f41837c
atoMa
32 Xumuueckas cBsi3b. OKHCINTENBHO - 8 2 Bubmorexa 1IOK
' BOCCTAHOBHTENbHBIE PEAKIMU https://m.edsoo.ru/7f41837c
bu6moTteka 11IOK
Hroro nio paspeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubmiorexa LJOK

https://m.edsoo.ru/7f41837c
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OBILIEE KOJIMYECTBO YACOB IIO

ITPO'PAMME 68 S S
9 KIIACC
KoanyecTBO 4acoB
Ne HaumeHoBaHMe pa3sjesioB M TeM K I JJIeKTpoHHBbIe (Uu(poBbIE)
n/n MPOr PAMM bl Bcero OHTPOJIE HbIE PaKTHYECKHE oOpa3oBaTeJibHble pecypchl
padoThI padoThI
Paznen 1. BemecTBo M XMMHYECKHE PeaKIUH
11 [oBTopenne n yriyOieHne 3HaHUH 5 1 Bubmotexa [{OK
) OCHOBHBIX pa3/icJioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 Bbubmortexa ITOK
) peaxiuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JAUCCOIIHAIIHSI. 8 1 1 Bubmortexa ITOK
) XUMUYECKHE PeaKifi B pacTBOpax https://m.eds00.ru/7f41a636
Uroro mo pazneny 17
Pasgen 2. Hemera/ibl M UX cOeJHHEHHS
21 OO0mras xapakTepucTUKa XUMUYIECKUX 4 1 Bubmortexa ITOK
) saemenToB VIIA-rpynmel. ['anoreHs https.//m.edso0.ru/7f41a636
22| saemenos VIAupymim Copa n ot 6 BuGmiorexa LIOK
: TpYyrmet. Lep https://m.eds00.ru/7f41a636
COCIIMHCHHUS
OO6mas xapaKTepUCTUKa XUMUIECKUX
Bbubmorexka IIOK
2.3 aneMeHToB VA-rpymnmsl. A30T, pochop u ux 7 1 htps://m.edsoo.ru/7f41a636
COEIMHEHUS
y O6mas xapaKIT[il_mcmxa X[;I/MI/I‘IGCKI/IX . . , Buomiotexa LIOK
: SJIEMCHTOB [VATTPYTIIEL. YTICPON 1 https://m.eds00.ru/7f41a636
KPEMHUH U UX COCJMHEHUS
Hrtoro mo pasaeny 25
Paznen 3. MeTawibl U UX coeIUHEHUs
N bubmorteka ITOK
31 Obmue croficTsa METaIoB 4 https://m.edso0.ru/7f41a636
. bubmotexa 1IOK
3.2 Baxkueitimme MeTtamwisl U UX COSIUHEHUA 16 1 2 https://m.edsoo.ru/7f41a636
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Utoro no pazgeny

20

Pa3nen 4. Xumusi M OKpy:Kaolias cpeaa

bubmorteka 1IOK

41 BemectBa 1 MaTepuanbl B )KU3HU YeJOBEKa 3 https://m.edsoo.ru/7f41a636
Hrtoro mo paszpeny 3
PesepBHOE Bpems 3 buomiorea TIOK
p P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 7
MMOYPOYHOE IINITAHUPOBAHUE
8 KJIACC
KosnnyecTBo 4acos 3 o
o JIEKTPOHHBIE TH(POBbIE
Ne o/ Tema ypoka Beero KoHTpoas HbIe IIpakTHyeckue 00pa30BaTe/ b HbIE PECYPCHI
paboThI paGoThI
1 [Ipemmet xumun. Poib XUMUM B )KM3HU YEJIOBEKA. 1 but6morteka 1TOK
Tea u BenecTa https://m.edsoo.ru/ff0d210c
2 TloHsiTHE O METOax MO3HAHUSA B XUMUHU 1 bubmorexa TIOK
https://m.edsoo.ru/ff0d227e
3 TGoparopmt 1 pum oGpasems ¢ oparopr | 1 Bubmiorexa 110K
118 >0patop p pai frabopatop https://m.edsoo.ru/ffod23dc
000pyI0BaHUEM
4 Yucteie BemectBa U cmecu. CrocoObl pa3aeneHust 1 bubmorexa 1IOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 Ipaxmueckas padota Ne 2 «Paznenenue cmeceil (Ha 1 Bubmorexa [IOK
NpUMepe OYMCTKU TIOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
6 A 1 Bbubmoreka [HOK
TOMBLH MOJICKYJIbT https://m.edsoo.ru/ffod2a6c
7 XUMUYECKUE IIEMEHTBI. 3HAKH (CUMBOJIBI) 1 bubmiorexa [HOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 n 1 Bbubmoreka [{OK
POCTBIC H CTIOHBIC BeIeCTRa https //m.edsoo.ru/ffod2a6c
9 ATOMHO-MOJICKYJIIPHOC YICHHE 1 bu6ymorteka 1TOK
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3aKOH IMOCTOSIHCTBA COCTaBa BEIECTB. XUMHUUECKAS

Bubmorexa 1IOK

10 (opmyma. BaJeHTHOCTP aTOMOB XHMHYECKIX https //m.edsoo.ru/ffod2eae
9JIEMEHTOB
1 OtHOCHuTeNbHAss aToMHas Macca. OTHOCUTEIILHAS bubmioreka LIOK
MOJIEKYJIIpHast Macca https://m.edsoo.ru/ffod323c
1 MaccoBas 1011 XMMHAYECKOTO dJIEMEHTA B Bbubmorexka 1IOK
COCIMHECHHUI https://m.edsoo.ru/ff0d350c
Bubmorexa 1JOK
13 KommuectBo Bemectsa. Mosb. MomsipHas macca https//m.eds00.ru/ff0d5230
14 DuU3nYEeCKUE U XMMUYECKUE SBJICHUSA. XUMHUUECKas bubmorexa 1IOK
peaxuus https://m.edsoo.ru/ffod37fa
15 IIpu3Haky ¥ yclOBUS NPOTEKAHUS XUMHUYECKUX Bubmorexa [IOK
peakuuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEHIECTB. XHUMHUYECKHE bu6morteka 1TOK
ypaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 BrrunciieHust KoaM4ecTBa, Macchl BEIIECTBA 110 Bbubmorexka 1IOK
YPABHEHUSIM XUMHYECKUX PEaKiuii https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XaMHIecKuX peakiuil (CoeTMHEHus, Bubmortexa ITOK
Pa3oKEeHHMS, 3aMEIICHHsI, 00MEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4E&HBIH-IHIIUKIIOTIEIUCT. bubmoreka LIOK
O0001IeHHE U cUCTEMAaTU3aLMs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 Kontposbnas padota Nel mo teme «Bemectsa u Bubmiorexa [IOK
XAMHUYECKHE PEAKIIUI» https://m.edsoo.ru/ff0d4290
21 Bozmyx — cmech razos. CoctaB Bo3nyxa. Kucnopon bu6morteka 1TOK
— 3JIEMEHT M PoCToe BemectBo. O30H https://m.edsoo.ru/ff0d448e
29 du3nveckue U XMMUYECKUE CBOMCTBA KHCJIOPOa bubmorexa 1IOK
(peakuuu okucieHus, ropenue). [lousatue 06 okcumax https://m.edsoo.ru/ff0d4614
23 Crnoco0bI TOJIydeHHUsT KHCIOPO/ia B 1a00paTopuu u Bubmortexa ITOK
OPOMBIIUICHHOCTH. [IpuMeHeHrne KUciopoaa https://m.edsoo.ru/ff0d497a
| e e e e o B LOK
P P ’ https://m.edsoo.ru/ffod4790
YHIOTEPMHUYCCKHX PEeaKIusIX
o5 TommBo (HedTh, yroab U MeTaH). 3arps3HEHUe Bubmiorexa [IOK
BO31yXa, CIOCOOBI €r0 MPeJI0TBPALIECHH S https://m.edsoo.ru/ff0d4c4a
%6 Ipaxmueckas padota Ne 3 mo reme «Ilonyduenne u Bubmorexa [TOK

C06I/IDaHI/Ie KHCJIOPOad, MBYYCHHUE €TO CBOMCTBY

https://m.edsoo.ru/ff0d4ae2
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Bomopo — 37eMEeHT U MPOCTOE BELIECTBO.

bubmorexka 1IOK

2 HaxoxeHnue B npupoje https://m.edsoo.ru/ffod4dd0
28 duspueckne ¥ XMMHUYECKHEe CBOHCTBA BOJIOPOJA. Bubmorexa [IOK
TIpuMeHeHre BOI0POIa https://m.edsoo.ru/ffod4dd0
29 I bubmioreka LIOK
OHATHE O KHCJIOTaX H COAX https://m.edsoo.ru/ffod50d2
30 C 6 6 Bbubmorexka 1IOK
TMOCOOBI OTyUeHHUs BOJOPOA B 1abopaTopuu https //m.edsoo.ru/ffod4ddo
31 IMpaxtaeckas pabota Ne 4 o teme «Ilomyuenne n Bubmorexa [{OK
cobupaHue BOJOPOa, U3yUCHUE €r0 CBOMCTBY https://m.edsoo.ru/ffod4f42
. .. bubmorexa 1IOK
32 MosipHbIii 00bEM Ta30B. 3aKOH ABOTaAPO https //m.edsoo.ru/ffod54%
33 Bbruucnenus o0béMa, KOJIMUECTBA BEIIECTBA Tasa 1o bubmoreka [HOK
€ro M3BECTHOMY KOJIMYECTBY BEIECTBA MU 00BEMY https://m.edsoo.ru/ffod55a0
o Berunciienusi 00bEMOBTA30B 10 YPABHEHHUIO PEaKIIUU bu6morteka 1TOK
Ha OCHOBE 3aKOHa 00BEMHBIX OTHOIICHUHN Ta30B https://m.edsoo.ru/ff0d5708
35 o . Bbubmorexka 1IOK
M3UYECKUEC M XUMUYECKUE CBONCTBA BOIBI https //m.edsoo.ru/ff0d587a
. Bubmoreka [{OK
36 CoctaB ocHoBanuil. [loHsTHE 00 MHIUKATOPAX https//m.edsoo.ru/ffod592
B . H
37 Hgli[:ci?[igﬂ?}iog:;nspm.aIS/I’:cuceoHBP:;[Iez[:nﬂ BeleCTBa buomorera TIOK
https://m.edsoo.ru/ffod5b40
B pacTBope
5 IIpakmuueckas pa6012.1. Ne SVno TEME «Vl_[pI/IFOVTOBJ'IeHI/Ie Bubmiorexa LIOK
PacTBOPOB ¢ ONpeenéHHOH MaccoBOH fonel https//m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEIIECTBAY
39 Kontponpnas pabota Ne2 mo teme «Kucmopon. Bubmorexa [IOK
Boaopon. Boma» https://m.edsoo.ru/ff0d6342
40 OKcuppl: COCTaB, KIIacCU(pUKALUA, HOMEHKIATypa bubmorexa LOK
AbL: ’ ’ vp https://m.edsoo.ru/ff0d664e
el TlosyueHue ¥ XMMUYECKUE CBOMCTBA KUCJIOTHBIX, Bubmorexa [IOK
OCHOBHBIX U aM()OTepHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHOBaHUS: COCTaB, KIaCCH(HUKAII, HOMEHKIATypa budmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 TloyyeHue u xuMu4eckue cBOIICTBA OCHOBAaHUM budmorexa LOK
https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTaB, KaccuduKanus, HOMEHKIATypa Bubmotexa [IOK

18



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

https://m.edsoo.ru/ffOdfee2

Bubmorexa 1JOK

45 TlosyueHue 1 XMMUYECKUE CBOMCTBA KUCIOT https //medsoo.ru/ffodfee?
46 Coymm (cpenHHe): HOMEHKIATypa, CIIOCOObI MOy YeHHUS, bu6miorexa [HOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
a AL T— BuGmorera LIOK
P a N https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHMYECKUX COCIMHCHUID»
48 I'enetnueckas CcBsI3b MEXIy KlaccaMu Bubmorexa [{OK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
. bubmorexa 1IOK
49 O06001eHNE U CUCTEMATH3alUs 3HAHUNA https://m.edsoo.ru/00ad9ch?
50 Kontposmras padota Ne3 mo teme "OCHOBHBIE KITaCCHI Bubmorexa [IOK
HEOPraHUYECKUX COCAMHEeHNIT" https://m.edsoo.ru/00ad9ela
51 IepBble MOTBITKA KJIACCH(DUKAIIMA XUMHICSCKHX bu6morteka 1TOK
aeMeHTOB. [IOHATHE O TPYIIax CXOIHBIX JIEMCHTOB https://m.edsoo.ru/00ad 9ffa
59 Tlepuomuueckuil 3akoH u [lepuoauueckas cuctema Bbubmorexka 1IOK
xuMudeckux saeMentoB JI. M. Menaeneena https://m.edsoo.ru/00ada52c
53 11 Bubmorexka 1IOK
CPHOJIEL, TPYTIIBL, TOMIPY THTET https://m.edsoo.ru/00ada52c
bubmoreka LIOK
54 Crpoenue atomoB. CoctaB aToOMHBIX siziep. M30TomBI https //m.edsoo.ru/00ada342
55 CrpoeHne dJeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB Bubmortexa ITOK
Tepuommueckoit cuctemsl JI. . Menneneena https://m.edsoo.ru/00ada6bc
X
5% nonoremo & Teproumiccroi cncree I, 1. Bubmiorexa LIOK
https://m.edsoo.ru/00ada824
MeneneeBa
o 3HaycHHe Hepnomdqecll/clorl\(:[ 3aKOHA I pasBuTA BuGmotexa LIOK
Hayku u npaktukd. 1. 1. MenneneeB — y4EHBIiA, https://m.edsoo.ru/00adadse
NeIaroT U rpa)KIaHuH
Pezeprusrii ypok. Obo01meHne 1 cucTeMaTH3aIus Bubmorexa [IOK
58 . .
3HaHui / Beepoccuiickas npoBepoyHas padboTa https://m.edsoo.ru/00adb33c
50 Xenraccran cotson | Becpocomicsan mpoepounan BuGmorera LIOK
P pOBEp https://m.edso0.ru/00adb486
paboTa
60 DIIEKTPOOTPULATEILHOCTE aTOMOB XMMHYECKHUX Bubmortexa ITOK

DJICMCHTOB

https://m.edso0.ru/00adaab8
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61 " 1 bubmorexka 1IOK
OHHAT XUMITHCECKAT CBA3D https://m.edsoo.ru/00adac34
62 K 1 Bbubmoreka [TOK
OBaJICHTHAS TIOJSIPHAsI XUMHUUYECKask CBSI3b https //m.edsoo.ru/00adaab8
63 K 1 bubmioreka LIOK
OBaJICHTHAs HEMOJSIPHAsI XUMHUYEcKas CBSI3b https//m.edsoo.ru/00adaab8
Bbubmorexka 1IOK
64 Crenens oxucreHus 1 https://m.edsoo.ru/00adae28
65 0 i 1 Bubmorexa 1JOK
KHCJTUTEIbHO-BOCCTAHOBHUTE JIBHBIC P EaKITUN https//m.edsoo.ru/00adb076
66 o 1 bubmorexa 1IOK
KHCIHTEI 1 BOCCTAHOBHTEH https://m.eds00.ru/00adb076
67 s 0 ewe «Crpoee arons. Xvceran ) Bubmioroxs LIOK
https://m.eds00.ru/00ad9cb2
CBSI3b»
68 PesepBHEIN ypok. O6001IeHNEe U CHCTEMaTH3AINS 1 Bubmorexa [IOK
3HaHUH https://m.edso0.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
9 KJIACC
KonnyecTBo 4acos 3 o
JIEKTPOHHBIE [H(POBbIE
Ne w/n Tema ypoka Beero Kourposis Hele TpakTiyeckue oGpa3oBaTesib Hbie Pecypehl
paboThI PpadoThI
1 [lepuommueckuii 3axoH. [lepuomuueckas cucrema 1 bu6morteka 1TOK
xuMudeckux seMenToB JI. 1. Menzeneesa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 1 Bubmotexa ITOK
HJIEMEHTOB MEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus m HOMEHKIATypa HEOPTAaHHYECKUX 1 bubmorteka 1TOK
BEIIECTB https://m.edso0.ru/00adb7e2
4 Bunpl xumuyeckoi CBS3M U TUIBI KPUCTAILIMYECKUX 1 bubmorexa 1IOK
peIméToK https://m.edsoo.ru/00adbac6
Kontpomsnas pabota Nel mo teme «IloBropenue u
5 yriryOeHre 3HaHUH OCHOBHBIX pa3JeroB Kypca 8 1 1
KJacca»
6 Knaccudukanus XaMHIeCKUX peakiuid 1Mo 1 bu6mortexa ITOK
Pa3JMYHBIM [TPU3HAKAM https://m.edsoo.ru/00adbcbQ

20



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

IloHsATHE O CKOPOCTH XMMUYECKOW peakiuu.

bubmorexka 1IOK

7 TloHATHE O TOMOTEHHBIX M F€TEPOTEHHBIX PEaKIMIX https://m.edsoo.ru/00adbe9a
I1 . D
5 ATURIONG HA CKOPOCTH RAMGCKOT peaau Bubmiotera LIOK
https://m.edsoo.ru/00adc28c
M0JIOKEHUE XHUMHUYECKOTO PaBHOBECHS
9 OKHUCITHTETEHO-BOCCTAHOBHTEILHBIE  PEaKIINI bubmorexa LIOK
peaxtt https://m.edsoo.ru/00adcade
10 Teopus anexTpoIuTHYECKON auccounanuu. CHIbHbIE Bbubmorexka 1IOK
U cyiabble JIEKTPOJIUTHI https://m.edso0.ru/00adcd68
11 Honuble ypaBHEHHUS peaKkUui bubmotexa LIOK
P peardt https://m.eds0o.ru/00add448
" XuMu4eckue cuBopéCTBa KHCJIOT 1 OCHOBAHHI B CBETe BuGmiotexa LIOK
MPEACTABIICHII 0D 5JICKIPOMTHACCKO https://m.edso0.ru/00add5d8
JIMCCOLIHAIINT
" XI/IMI/I;I;CKI/Ie ciBopéCTBa COJIEH B CBETE 3 Bu6morexa TIOK
TPE/ICTABIICHHH 0D SICKIPOTHTHIECKOR https://m.edsoo.ru/00add8b2
JWCCOLHAINN
1 I . Bubmorexa 1TOK
OHATHE O THAPOJM3E colIeh https://m.edsoo.ru/00add9d4
. bubmorexka 1IOK
15 O0001IeHrE U cUCTEMAaTU3aUs] 3HAHUI https //m.edso00.ru/00addd12
16 Ipaxmaeckas padota Ne 1. «Pemenne Bubmorexa [IOK
SKCIIEPUM EHTAJIbHBIX 33129 https://m.edsoo.ru/00addbfa
K 60Ta N2
17 «gi::‘rl)(;)pngixnz;gz zuxlccl:-[(?uleleaer_leI/m. Xumudeckue bu6morexa TIOK
https://m.edsoo.ru/00addecO
peakuyyu B pacTBOPaxX»)
18 OO011as xapakTepUCTUKa TaJlOTeHOB. XUMHUUYECKHe Bubmotexa ITOK
CBOMCTBa Ha IPUMeEpE XI0pa https://m.edsoo.ru/00addfe2
Xnoposogopon. CossiHast KUCJIOTA, XUMHUYECKUE Bubmortexa ITOK
19 .
CBOMCTBA, MMOJIy4YCHHE, IPUMEHEHHE https://m.edsoo.ru/00ade104
IIpaktnueckas pa6orta Ne 2 o teme «Ilonyuenue bu6bmiorexa [HOK
20 . N . .
COJISIHOM KHMCJIOTBI, M3y4YCHHE €€ CBOMCTB» https://m.edso0.ru/00ade348
Beluncnenus no ypaBHEHHsAM XMMHUYECKUX peaKuuil, Bubmiorexa [IOK
21
€CJIM OJIMH U3 PEarcHTOB JIaH B N30BITKE https://m.edso0o.ru/00ade488
Bbubmoreka L[OK
22 OO0mras XapakTepucTaKa 3JeMeHTOB VIA -rpymimsl hitps //meds0o.ru/00ade6da
23 AnnoTtponHsle Moudukanuu cepsl. Haxoxaenue bubmiorexa [IOK
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cepbl U €€ COEMHEHUH B IpUpPOie. XUMUYECKHUE
CBOIICTBa Cephl

https://m.edsoo.ru/00ade64a

CepoBoJiopoJi, cTpoeHue, GUINIECKUE U XUMHUUECKHEe

Bubmorexka 1IOK

24 CBOJiCTBa https://m.edsoo.ru/00ade802
o5 Okcugpl cepbl. CepHast KUCIOTa, HU3HYECKUE H bubmorteka 1TOK
XUMHUYECKHE CBOMCTBA, IPUMEHECHUE https://m.edsoo.ru/00adea28
XUMHUYECKHE PEaKIHH, JISKAIIUES B OCHOBE
%6 MPOMBIIIIEHHOTO CII0CcO0a MOJyYeHHs CepHO Bubmotexa ITOK
KHACJOThI. XUMUYECKOE 3arpsi3HEHUE OKPY Karolei https://m.edsoo.ru/00adec8a
Cpelibl COCMHCHUSIMHU CEPhI
Beluncienue MaccoBoi 10JM BbIXOJA MPOIYKTa Bubmorexa [{OK
27
peakmn https://m.edsoo.ru/00adec8a
28 Ao, pachpoctyaneme s mpupose, fusmeckie BuGmorera LIOK
> PacpOCIpa pHpoZe, https://m.edsoo.ru/00adeeab
XIMHUYECKHE CBOWMCTBA
29 AMMUaK, ero (U3nIecKnue U XAMUIECKHE CBOMCTBA, Bubmiorexa IIOK
MIOJIyYeHHE U NIPUMEHEHUE https://m.edsoo.ru/00adf004
30 Ipaxmnueckas padota Ne 3 mo teme «Ilomyuenne Bubmorexa [IOK
aMMHaKa, H3y4eHHEe ero CBONUCTBY https://m.edsoo.ru/00adf180
31 A30THas KUCIOTA, €€ (PU3NYECKUE M XUMHUYECKUEC Bubmortexa ITOK
CBOMCTBA https://m.edso0.ru/00adf306
Hcrions30BaHNe HATPATOB M COJICI aMMOHHS B
0 KagecTBe MUHEPAIBHBIX yI00peHuil. XuMudaeckoe Bubmorexa [IOK
3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl COeTMHEHUSIMH https://m.edsoo.ru/00adf518
asoTa
3 crenom, macexne n okt eroer BuGmorera LIOK
’ ’ https://m.edsoo.ru/00adf68a
TTOJTy YeHHE
| e b e e B LOK
yHOOP - J31p PHPOZHOM cpei https://m.edsoo.ru/00adfc20
dbochatamu
Yrepon, pacnpocTpaHeHue B pUpoe, HU3nIecKue Bubmortexa ITOK
35 . .
U XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
" OKC‘I‘/IZ[LI yrgepoz[a, ux (1)H3quc61<14e U XUMAYCCKUE BuGmiotexa LIOK
CBOWMCTBA. DKOJOTHYECKUE TIPOOIICMBI, CBSI3aHHBIC C https://m.edsoo.ru/00adfebe
okcugoM yriepoaa (IV)
37 YrosbHast KUCIOTa U €€ COJu bubmorexa [OK

https://m.edsoo.ru/00ae006c
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IIpakxmnueckast pabota Ne 4 o teme "llomyuenue

bubmorexka 1IOK

38 YIJICKHCIIOTO 1"’?321. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoOHAT-UOH
39 IlepBoHauanbHbIC TOHATUS 00 OPTaHHYECKUX Bubmiorexa [IOK
BEIIECTBAX KAK O COCAMHECHUSIX YIIeposa https.//m.eds00.ru/00ae054e
40 KpemHwuii v ero coemmHeHs bubmotexa LIOK
P o https://m.edsoo.ru/00ae080a
" IIpaktnueckast pabota Ne 5. Pemenue . § Bu6morexa [IOK
JKCIEPUM EHTAIHBIX 3324 M0 TeMe «BakHeiirme https://m.edsoo.ru/00ac0bf2
HEMETAJUIBl U UX COCIMHCHHSD)
KontposmHas padota Ne3 mo Teme «BakHeiimme Bubmorexa [{OK
42
HEMETAIUIBI U UX COCOUHEHUN» https://m.edsoo.ru/00ae0e18
O6m1ast XapaKTepUCTUKa XUMUYECKUAX DJICMEHTOB —
43 MeTauioB. MeTalmaeckas CBA3b U MeTalIMIecKas Bubmorexa [IOK
KpUCTa/UIMUecKass pemérka. Ousndeckre CBONCTBA https://m.edsoo.ru/00ael103e
METaJUIOB
a XUMHYECKHE CBOMCTBA METAJIOB. Bubmiorexa IIOK
ONeKTpOXUMHUYECKUN PsI HAIPSDKCHUI MEeTauioB https://m.edso0.ru/00ae1156
5 gGmHe crocoObI oty deHust MeTauioB. CriaBbl. } Bumoreka 1IOK
BIYMCIICHHS 110 YPaBHCHUSAM XUMHUYECKUX PEaKIHi, httos://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT NPUMECH
46 [oHsATHE O KOPPO3HUU METAIIIOB bubmorera LIOK
https://m.edso0.ru/00ae1278
Bubmorexa 1IOK
4 [lenownpie meTamL! https://m.edsoo.ru/00aeldb?2
48 OKcHIbI ¥ THAPOKCHUIIBI HATPUS U Kans brbmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 IllenoyHO3eMeNbHBIE METAIUIBI — KaJIbIIUH U MarHui Bubmorexa LIOK
https://m.edsoo.ru/00ae15e8
50 Baxueiimme coequHeHNs KaabIlus Bubmiorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O000I1IeHNEe U CHCTeMAaTH3alUsd 3HAHUI
52 XKéctrocTh BOJBI U CTIOCOOBI €€ yCTpaHSHHS bubmotexa LIOK
. yerp https://m.eds00.ru/00ae1886
IMpaktrueckas pabota Ne 6 o Teme "KéEcTkoCTh bu6morteka 1TOK
53 N " )
BOJIBI 1 METOJIBI €€ YCTPAHSHUS https://m.edsoo.ru/00aelae8
54 AOMUHUI bubmoreka 1IOK
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https://m.edso00.ru/00aelc64

Bubmorexa 1JOK

55 AMdoTepHBIE CBOWCTBA OKCHIA U THAPOKCUAA 1 https://medsoo.ru/00aelc64
bubmorexa 1IOK
56 Keneso 1 https://m.eds00.ru/00ae1d86
57 Okcuppl, Tuapokcuasl u conn xenesa (II) u xenesa 1 bubmoreka [TOK
(1 https://m.edsoo.ru/00ae35e6
58 O0o001IeHNe U CCTeMaTH3alusl 3HAHUH 1
6 IIpaktnueckast pabota Ne 7. Pemenue 5 } . Bu6morexa [IOK
JKCIEPUM EHTAJIBHBIX 3a/1a4 1Mo TeMe «BaxkHeiirme https://m.edsoo.ru/00ae3des
METaUIbl M UX COCJMHCHUSD)
Beruncienus mo ypaBHEHHSIM XUMHYECKHUX PEaKIuii,
60 €CJIM OJIMH U3 PEarcHTOB JIaH B M30BITKE WU 1 Bubmorexa ITOK
COJIEPKUT MPUMeECH. BeIaucieHust MaccoBO# 10 https://m.edso0.ru/00ae1750
BBIX0J]d MPOIYKTa PEaKINH
61 O600mIeHNe U cUCTeMaTH3alUs 3HAHUH 1
62 KontposmHas pabota Ne4 mo teme «BaxkHeiimme 1
METAJUIbl ¥ UX COCAMHECHHS»
63 BemectBa 1 Matepuasl B IOBCEAHEBHOM >KU3HU 1 bubmorteka 1IOK
YyeJloBEKa https://m.edso0.ru/00ae3f50
. bubmioreka [IOK
64 XUMUYECKOE 3arpsI3HEHUE OKPY KAIOUIeH cpeibl 1 https//m.edsoo ru/00ae4270
65 Poss xMuH B pelIEHUH SKOJIOTHIECKHUX MPOOIIEM 1 brbmorera LIOK
https://m.eds00.ru/00ae4270
66 PesepBHbIi ypok. O000IIeHNE U CHCTEM aTH3aIUS 1 bu6miorexa [HOK
3HAHUHI https://m.edso0.ru/00ae0d0a
67 PezepsHelii ypok. O0001EeHHE U CHCTeMaTH3aIH 1 Bubmorexa [IOK
3HAHHUI https://m.edso0.ru/00adb33c
68 PezepBHEIi ypok. O000IIEHHE U CHCTEM aTH3AIHS 1 bubmorteka 1IOK
3HAHWUN https://m.eds00.ru/00ad9ch?2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOI

OBPA3OBATEJLHON IMPOI'PAMMOBI

8 KUIACC
Kon .
HpoBepsieMOro IIpoBepsiembie Npe/MeTHBIE Pe3yJILTAaThI 0CBOEHHA OCHOBHOI
pesyIbLTATA o0pa3oBaTe/IbHOI NMPOrPaMMBbI OCHOBHOI'0 001ero 00pa3oBaHusA
1 o teme: «llepBoHayanbHbIe XUMUYECKUE TTOHATHSDY
pPacKpbIBaTh  CMBICI OCHOBHBIX XMMHYECKUX MOHSTHH: aTroMm,
MOJIEKYJIa, XUMHYECKUW 3JEMEHT, IPOCTOE BELIECTBO, CIIOMXKHOE
BEILIECTBO, CMeCh (OAHOPOJIHAs U HEOJHOPOJHAsA), BAJIEHTHOCTD,
OTHOCHUTEJbHA AaTOMHas M MOJIEKYJspHas Macca, KOJIMYECTBO
11 BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas A0S XUMHUUYECKOTO
3JIeMEHTa B COEIUHEHUH, MOJISIPHBIA OOBEM, XMMHUYECKas peakiius,
KIacCCU(UKALMs ~ peakuui:  peakuMu  COEAUHEHMS,  peaKkUHH
pa3NioKeHUs, pEeaKIHH 3aMelIeHUs, peakuu OOMEHa, D5K30- W
SHJOTEPMHYECKUE DPEaKIUM, TEIJIOBOM 3(deKkT peakiuu, pacTBop,
MaccoBasi 10J1s1 BeIecTBa (MIPOICHTHAs KOHIIGHTPAIKs) B pacTBOpPE
19 WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKHX HOHS[TPIP'IUPI
IPUMEHSTH 3T ITOHSTUS IPU ONMCAHNUU BEUIECTB U UX NPEBPAlICHUI
13 UCIOJIb30BATh XUMHUYECKYI0 CHMBOJMKY Ul COCTaBJIEHUs (GOpMya
' BCILECTB U YPABHEHUN XUMUYECKUX PEAKIUN
pacKpplBaTh ~ CMBICI  3aKOHOB  COXpaHEHUs MAacChl  BEILECTB,
1.4 IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO Y4YEHMS, 3aKoHa
ABoraapo
15 ONpENeNATh BAJIEHTHOCTh aTOMOB  JJIEMEHTOB B  OWMHApHBIX
COEAMHEHMUSIX
16 KI1acCU(UITMPOBATh XMMHUUYECKHE PEAKIHU (M0 YHUCIy M COCTaBy
YJ4aCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIIOBOMY S(PEKTY)
17 BBIYUCIIATh OTHOCHUTENBHYIO MOJEKYISPHYI0O U MOJISIPHYIO MAaccChl
BEILECTB
18 BBIYMCIIATh MAaCCOBYIO JIOJIO XMMMUYECKOIO 3JIeMeHTa 1o (opmyie
' COCIMHCHUS,
1.9 BBIYMCIIATH MACCOBYIO JOJII0 BEUIECTBA B PACTBOPE
IPUMEHATh €CTECTBEHHOHAY4YHbIE METO/bl MO3HAHUS — HAOJIOJICHHE,
1.10 U3MEpPEHUE,  MOJCIMPOBAHUE,  OKCIEPUMEHT  (peaJibHbIl U
MBICJIEHHBIN )
2 Ilo Teme: «BaxxkHenme NpeacTaBUTENN HEOPTaHUUECKUX BEIECTBY
21 pacKpbIBaTh CMBICI OCHOBHBIX XUMHMYECKUX IIOHATHI: OKCHJ,
KHCJIOTa, OCHOBAHUE, COJIb
29 ONPENENATh NPUHAUIEKHOCTh BEIIECTB K ONpPENEIEHHOMY Kaccy
COEIMHEHUH 110 opMyrnam
2.3 KJIACCH(UITMPOBATH HEOPraHUYECKUE BEIECTBA
XapakTepu3oBaTh  (OMHUCHIBaTh) OOIME XUMHUYECKHE CBOWCTBA
2.4 BEIIECTB PA3IMYHbIX KJIACCOB, MOATBEpXk/Jas ONUCAHHE MpPUMEpaMu

MOJICKYJIIPHBIX YpaBHEHUM COOTBETCTBYIOIMX XUMHUUYECKUX PEaKIUi
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2.5

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTEKAHHS XUMHYECKUX
MpEeBpallleHU B Pa3IMYHbIX YCIOBUSIX

2.6

CIeAOBaTh MpaBHJIaM TOJb30BAHUS XUMHYECKOM TMOCYIOH H
nabopaTopHbIM 000pyIOBaHMEM, a TakKe MpPaBHIaM OOpaIleHUs C
BEILIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHYECKUX OMBITOB IO MOJYYEHHIO M COOMpPaHUIO
ra3000pa3HbIX BEHIECTB (BOJOPOAAa M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C OIPEIEIEHHONM MacCOBOW JOJEld pacTBOPEHHOIO
BEILECTBA, [NIAHUPOBATh U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJOYEH M KHUCIOT C IOMOIIBIO
WHIMKATOPOB (JTakMyc, (heHoI(TalenH, METHIIOPAHXK U JPYTrUe)

2.7

IMpOBOAUTH paC‘-IéTBI IO YpaBHCHUIO XUMHYECKOH pCaKkunuun

[lo Tteme: «llepuomnueckuit 3akoH u Ilepumoamueckas cucrema
xumuyeckux snemeHToB . M. MenneneeBa. CTpoeHue aTOMOB.
Xumuyeckas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XMMHUUYECKUX MOHSATHU: AP0 aToMa,
9JIEeKTPOHHBIM CJIOW aroma, aToMHas oOpOuTanb, paauyc aroma,
XMMUYECKasi CBS3b, TMOJSPHAasT W HEMOJApHAs KOBAJCHTHAsl CBS3b,
3JIEKTPOOTPUIIATEIBHOCTh, WOHHAs CBs3b, HWOH, KAaTHOH, AaHWOH,
CTETEeHb OKUCICHUS

3.2

KJ'IaCCI/Iq)I/IHI/IpOBaTI) XUMHYECCKUE 3JIECMCHTBI

3.3

OMUCHIBATh U XapakTepu3oBaTh TabauuHyo (opmy Ilepumomamyeckoit
CHUCTEeMBbl XMMHUYECKHX OJJIEMEHTOB: pa3INyaTh TIOHSTUS «TJIaBHAs

noarpynna (Arpynma)» U «o6ouHas noxarpymnna (brpymma)y,
«MaJpIey M «OOJIBIINEY TTEPHOIBI

3.4

packpeiBaTh cmbici lleprnoanyeckoro 3akona J[[.M. MenpeneeBa:
ACMOHCTpHUPOBATE IOHUMAHUC nepnonnqecmﬁ 3aBHCHUMOCTH CBOICTB
XMMUYECKHX DJJEMEHTOB OT HX TMojoxeHus B Ilepuoguyeckoit
CUCTEME

3.5

COOTHOCHTH  OOO3HAUEHHUs, KOTOpPbIE HMEIOTCS B  Tabnmile
«lepnomnueckas  cucrema  XMUMUYECKMX  dnemeHtoB  J[.M.
MeneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMUYECKHX SJIEMEHTOB (COCTaB W 3apsia  sapa, oOIliee Yucio
3JIEKTPOHOB M PACTIPEICTICHUE UX MO AJEKTPOHHBIM CJIOSIM)

3.6

OIpCACIIATH CTCIICHDb OKHUCJICHHUA 3JICMCHTOB B 61/IHapHBIX
COCINHCHHUAX

3.7

ONpENENATh BHUJ XUMHUUYECKOW CBSI3M (KOBAJIEHTHas M HOHHas) B
HEOPraHUYECKUX COCTUHEHUSX

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsieMmble NpeIMeTHbIE Pe3yJabTATHI 0CBOCHUS OCHOBHOI
o0pa3oBaTe IbHOI NMPOrPaMMBbl OCHOBHOI'0 00111ero 00pa3oBaHusA

1

[lo Teme: «BelecTBO M XMMHYECKAsT PEAKLIHSD)

1.1

PACKpPhIBATh CMBICJI OCHOBHBIX XHMMHWYCCKHUX MMOHSTHUH: pacTBOp,
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3JICKTPOJIUTBI, HEDJIEKTPOIUTHI, JJICKTPOJIMTUYECKAsT OUCCOLMALNS,
peaKy MOHHOTO OOMEHa, KaTaJau3aTop, XMMUYECKOe PaBHOBECHE,
oOpaTumble u HeoOpaTHMblIe peakuuu,
OKHMCJIUTEIIbBHOBOCCTAHOBUTEIIBHBIE peaxiuu, OKHCIIUTED,
BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJICHHE, aJUIOTPONUS,
aMQOTepHOCTh,  XMMMYECKas  CBsA3b  (KOBaJEHTHas, HOHHAas,
METAJUIMYECKasi), KPUCTAUIMUECKasl peIETKa, CIUIaBbl, CKOPOCTh
XUMHYECKON PEAKIIUU

1.2

HUIUTIOCTPUPOBATH B3aWMMOCBSA3b OCHOBHBIX XMMHWYCCKUX MMOHATHHN H
IMPUMCHATD OTH IMOHATHUSA IPHU OITMCAHWH BEIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPAaBHCHHS DJICKTPOJMTHYCCKOW JUCCOIMAIIUHA KHCIIOT,
HmieJIoued W CcoJied, TOJIHBIE M COKpAIIEHHBIC YpaBHEHHUs peakKiui
WOHHOI0 0OMEHa

1.4

pacKpbIBaTh CYIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIINil
IIOCPEJICTBOM COCTABJICHHUS QJIEKTPOHHOTO OajlaHCca dTHX peaKiui

1.5

IMpOBOAUTH paC‘-IéTBI IO YpaBHCHUIO XUMHUYECKOU pCakunuun

Ilo Temam: «Hemetaiuibl W UX coeOUHEHUSI» U «MeTalUlbl U UX
COEIMHEHUD)

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIME U CHEU(PUUEeCKue XUMUUECKIE
CBOMCTBA MPOCTBIX W CIOXKHBIX BEIICCTB, IMOATBEPKIasl OMHCAHHE
pUMEPaMU MOJICKYJISIPHBIX M HOHHBIX YPAaBHCHHIH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUM

2.2

COCTAaBJIIATh YpPaBHCHUHSA peaI(I_[Hfl, IMOATBECPKAAOIMX CYIICCTBOBAHHEC
TEHETUYECKOH CBSI3U MCKAY BCHICCTBAMH PA3TIMYHBIX KIIACCOB

2.3

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH TMPOTEKAHUSI XUMHUYECKUX MPEBPALICHUN B Pa3IMUYHBIX
YCIIOBHSIX

2.4

CIeAOBaTh IMpaBHJIaM TOJb30BAHUS XUMHYECKOM TMOCYIOM H
nabopaTopHbIM 000pyIOBaHUEM, a TakKe IMpaBHIaM OOpAIICHHS C
BCIICCTBAMU B COOTBETCTBUHM C HMHCTPYKIUSMHU IO BBITOTHEHUIO
1a00paTOPHBIX XUMHYECKHX OIBITOB IO TOJYICHHIO M COOMpPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHAKa M YIJICKHCIIOTO Ta3a)

2.5

IPOBOJUTH PEAKUWHU, ITOATBEPKAAIOIME KA4eCTBEHHBI COCTaB
Pa3IMYHBIX BEIIECTB: pPACHO3HABaTh OMNBITHBIM IIYTEM XJIOPHI-,
Opomun, wommna,  kKapOoHar,  ¢ocdar, cuimMkar,  Cymabdar,
TUAPOKCUANOHBI, KaTUOHBI aMMOHHWA, HOHBI H3YYCHHBIX MCTAJIJIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMHS 1 OKpyKaroI@sk Cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMH4Yeckux moHsatui: [IJIK
BEILIECTBA; KOPPO3UsI METAIIIOB

3.2

MPUMEHSTh OCHOBHBIC OIEpAaIlUM MBICIUTEIBHONW NEATeIbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, O00O0INeHHE, CHCTeMaTU3aIlUIo,
BBISIBIICHUE TPHYUHHO-CIICJICTBEHHBIX CBS3CH — JUIS  HM3Y4CHUS
CBOWCTB BEIIECTB M XUMHYECKHX PEAKIHMH; €CTECTBEHHOHAYYHBIC
METOJIbI TIO3HAHUS — HAOMIOJCHUE, HM3MEpEeHUe, MOJCIMPOBAHHUE,
SKCIEPUMEHT (peabHbI U MBICIICHHBIH )
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8 KUIACC

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

1

HepBOHa‘IaJIBHBIC XUMUYCCKUC ITOHATUA

1.1

IIpeamer xumuu. Ponp XuMHM B KM3HU 4Ye€IOBEKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. Pu3nMUecKue CBOMCTBA BEIECTB. ATperaTHOE COCTOSIHUE
BEILIECTB

1.2

INousitrie 0 MeToax mo3HaHusA B xuMuu. Yucrteie BemecTBa M cMecd. CtocoObl
paszieneHus cMecen

1.3

ATOMBI W MOJEKYJbl. XHUMHUYECKHE 3JIeMEHTbl. CHMBOJBI XUMHYECKUX
snemMeHToB. [IpocThie U cioxHbIe BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumudeckas Gopmyna. BaJeHTHOCTh aTOMOB XMUMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENnpHas  aroMHas — Macca.
OTHOcHUTENbHAs MOJIEKYIIsIpHAsi Macca. MaccoBasi 0JIsl XMMUUYECKOTO JIEMEHTa
B COCIMHEHUU

1.5

KonnuectBo BemecTtBa. Monbs. MonsipHasg macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl M YHWCIa CTPYKTYPHBIX €IMHUIl BemecTBa. Pacu€rel mo dopmymnam
XUMHYECKUX COeOUHEHUN

1.6

dusnyeckue U XMMUUYECKUE SBJIICHUSA. XUMHUUYECKasi peakuus U e€ IMpU3HAKU.
3aKOH COXpaHEHHUsI Macchl BELECTB. XuMuueckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX peakiuil (COEAMHEHMUs], PA3JIOKEHM S, 3aMellieH!sl, OOMeHa)

1.7

XUMUYECKAN HKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH MOCYI0M, C MpaBUIaMu
pabotel B JjabopaTopuu M nOpuéMamMH OOpalleHHus ¢ J1abopaTOPHBIM
o0opylIoBaHWEM, W3y4CHHE U OMHcCaHue (U3UUYECKUX CBONCTB 00pasiioB
HEOPTaHWYECKUX BEIIECTB, HaOmiofeHue (Qu3nueckux (IMIJIaBJIICHHE BOCKa,
TasHUE JIbJIa, pacTUpaHUE caxapa B CTYNKe, KUTICHUE W KOHJACHCALIUS BOJbI) U
XUMUYECKUX (TOpEHHE  CBEYM, [MPOKAUIMBAHHE  MEJHOW  IPOBOJIOKH,
B3aMMO/JICIICTBUE MeNla C KHUCIIOTOW) SIBICHUN, HaONIIoJeHWEe U OINHCaHHhe
MPU3HAKOB MPOTEKAHUS XMMUUYECKHX peakui  (pa3loKeHHWe caxapa,
B3aMMOJICIICTBUE CEpHOM KHUCIOTBI C XJIOpUJIOM Oapus, pas3oKEeHUE
runpokcuga mMenu(ll) npu HarpeBaHuu, B3auMOJICHCTBHE KeJie3a C PaCTBOPOM
conmu menu(Il), uyueHue cnocoOoB pasaeneHus cMeceil (C MOMOIIBI0 MarHuTa,
¢unbTpOoBaHMUE, BBINIApUBAHUE, JAUCTHIUIALMSA, XpoMmarorpadus), MpOBEICHHUE
OUYMCTKU TOBAPEHHOM COJIHN, HAOIIO/IEHNE U OMMCAHUE PE3YIbTaTOB MPOBEICHUS
OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MAacChl, CO3JaHUE MOJeNei
MOJIEKYJ (IIIAPOCTEPIKHEBHIX)

Baxnelinme npeacTaBUTEN HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmecp razoB. CocraB Bozayxa. Kucmopong — sneMeHT u mpocToe
BemecTBo. Haxoxaenue kuciopona B mpupoje, GU3UYECKHE M XUMUUYECKUE
cBoiictBa (peaknuu ropenHus). Oxcuapl. [lpumenenue kucmopoma. CriocoObl
MOJIy4EHUsI KHUCIOpoAa B J1abOpaTOpUUM W MPOMBIITIEHHOCTH. KpyroBopot
Kkuciaopozaa B mpupoe. O30H — aoTpornHas MOANMUKAIINS KHCIOPOIa

2.2

TentoBo#l APheKT XUMUYECKOW peaKiny, TEPMOXUMHYECKHE YPaBHEHUS, IK30 -
Y DHJOTECPMUYECKHE PEAKUHH. TONIMBO: YTOiab U METaH. 3arps3sHEHUE BO3yXa,
yCHJIEHU € TTApHUKOBOTO 3(peKra, paspylieHue 030HOBOIO CIIOs

2.3

Bonopon — aneMeHT u npoctoe BelecTBO. Haxoxienue Boiopoia B mpupoe,
(HU3MUeCKre W XUMHYECKHE CBOMCTBA, NMPUMEHCHHE, CIOCOOBI IMOJYUCHHSI.
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Kucnore! u conu

2.4

MonsipHblii 00bEM ra3oB. Pacy€Tbl Mo XMMHYECKUM YPAaBHEHUSIM

2.5

®dusnyeckue CcBOWCTBa BOAbL. Boma Kkak pacTBopuTenb. PacTBOpBHI.
HacpbllieHHBIE 1 HEHACHIIEHHBIE PacTBOPhI. PacTBOPMMOCTD BEIIECTB B BOJIE.
MaccoBasgs 1011 BewgecTBa B pacTBOpE. XUMHYECKUE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpOB B MpHUPOJIE U B XKU3HU ueloBeka. KpyroBoport
BOJIbI B TMpuUpoAe. 3arpsA3HeHHe NpUpoAHbIX BoA. OXpaHa U OYHUCTKa
HPUPOIHBIX BOJ

2.6

Knaccudukanuss Heopranuueckux coeauHeHuit. Oxcuabl. Knaccuduranms
OKCUJIOB:  cosieoOpasytonpe (OCHOBHBIE, KHUCIOTHBIE, aM@oTepHble) U
HeconeoOpazyronmme. Homenknatypa oxcunoB. Dusnueckue W XUMHUUYECKHE
cBoiicTBa OKCU10B. [lonyyenune okcuaoB

2.7

OcHoBanus. Knaccudukanus ocHoBaHMIl: HIENOYM U HEpacTBOPHMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. PuU3nYecKue U XMMUUYECKUE CBOMCTBA
ocHoBaHui. [loydeHre oOCHOBaHU I

2.8

Kucnorsl. Knaccuduxauus xucnor. Homenknarypa kucior. ®Ousnueckue u
XAMHUYECKHE CBOMCTBa KuCIOT. Psang aktuBHOocTH MeTawioB H.H. bekerosa.
Ilomyyenue xkuciaor

2.9

Comu. Homenknarypa coneil. @u3nueckue M XUMHYECKUE CBOMCTBA COJIEH.
Ilomygenue conen

2.10

I'eneTnyeckas CB3b MCKAY KiIaCCaMH HCOPTAHUYCCKUX COE€IMHEHUN

2.11

XUMUYECKHM  DKCIIEPUMEHT: KAaueCTBEHHOE  OIPEICIICHHE  COACP KAHMS
KUCIIOpOJia B BO3IyXe, MOJydeHHE, cOOMpaHHe, paclo3HABaHHE U HM3yUCHUE
CBOMCTB KHCIIOpO/a, HAaO/II0/IeHHE B3aMMOJACUCTBUS BELIECTB C KHUCIOPOJIOM U
YCJIOBUSI BOBHUKHOBEHUS U IpEKpalleHusl TopeHus (1moxapa), 03HaKOMJICHUE C
oOpasllaMid OKCHIOB U ONHCAaHHE WX CBOWCTB, MOJydeHUE, COOHMpaHue,
pacrio3HaBaHUE U HU3y4E€HUE CBOWCTB BOAOpoJa (TOpeHHe), B3auMoOJeiCTBUE
Bozopoaa ¢ okcugoM Meau(Il) (Bo3MokHO MCIOIB30BaHNE BUIEOMATEPUATIOB),
HaOmo/leHne o00pa3lloB BEIIECTB KOJIMYECTBOM 1 MOJb, HcCCIelOBaHUE
0COOEHHOCTEH pacTBOPEHMsS] BELIECTB C pa3IUYHOM PACTBOPUMOCTEIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM JI0JIEW paCTBOPEHHOIO
BEILECTBA, B3aUMOJICHICTBUE BOABI C METallaMd (HAaTpUEM U KajJbLIEM)
(BOBMOKHO HCHOJIB30BAHME BHJICOMATEpPUANIOB), OIPENEIEHUE pPacTBOPOB
KUCIIOT M INEJOYed C IOMOUIbI0 HMHAMKATOPOB, HCCIEAO0BAaHUE 00pas3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIAcCOB, HAOIIOJEHHE W3MEHEHUS
OKpaCKM HHJMKATOPOB B pacTBOpax KUCJIOT M INEJIOYEH, H3y4EeHHE
B3auMoyeiictBust okcuaa menu(ll) ¢ pacTBopoM cepHOW KUCIOTBI, KUCIOT C
MeTaJlIaMH, peak Ui HeHTpaIn3alliu, ITOJIy4eHNE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHUE OJHOIO MeTajyla JpYyTMM U3 pacTBoOpa COJIM, PEILCHUE
OKCIIEPUMEHTAJIBHBIX 3a/ad N0 TeMme «BaxHelnme Kiacchl HEOPraHMYECKUX
COCTUHEHU N

[lepnonnuecknii 3akoH u Ileproauueckas cucreMa XMMUYECKUAX 3JIEMEHTOB
H.N. Menneneea. CTpoeHHre aTOMOB. XMMHUYECKasi CBsI3b. OKUCIUTEIBHO -
BOCCTAHOBUTEIbHBIE PEAKIINHU

3.1

[lepBble MONBITKM KIACCU(UKALMK XUMHUYECKUX 3yeMeHTOB. IlonsaTne o
IpyNmax CXOAHBIX 3JIEMEHTOB (ILLEJIOYHbIE U IIEIOYHO3EMEIbHBIE METalIbl,
rajJoreHbl, MHEPTHBIE Tra3bl). DJIEMEHThI, KOTOpble 00pa3yloT amQpoTepHbIe
OKCHUJIbI M THAPOKCHIbI
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3.2

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucreMa XuMH4ECKUX d1eMeHTOB 1.1,
MeHn ieneesa. Kopotkoneprnoanas u JUIMHHOIIEPUOH A (hopmbI
[lepuonnueckoit cucreMbl xumuueckux dieMeHToB J[.MI. MeHnneneesa.
Ilepuonpl u rpynnbl. PU3MYECKUI CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB
NEepHOJIa ¥ TPYIIBI AIEMEHTa

3.3

Crtpoenne aromoB. CoctaB aToMHBIX suep. M3otonbl. Dnexrponsl. CTpoeHue
JJIEKTPOHHBIX 000J04YeK aroMoB NepBbIX 20 XMMHUYECKUX HJIEMEHTOB
Ilepnomnueckon cucremsl .M. MenneneeBa. XapakTepUCTUKa XUMHUUYECKOIO
AJIEMEHTA MO ero nonoxxeHuto B [lepuonuueckon cucreme 1.1. MenneneeBa

3.4

3aKOHOMEpPHOCTH U3MEHEHHUsI paauyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAUNIMYECKUX W HEMETaUIMYEeCKUX CBOMCTB IO TpylnmaM U Iepuojam.
3nauenue Ilepumoamueckoro 3akoHa u Ilepuoguueckol CMCTEMbl XMMUYECKUX
JJIEMEHTOB Ui Pa3sBUTUSA Hayku U mnpaktuku. .M. MenneneeB — yd€HbI U
rpaxXIaHuH

3.5

Xumnueckas cBs3b. KoBaneHTHass (mosisipHas W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

3.6

Crenenn oxuciaeHUs. OKUCINTEIEHOBOCCTAHOBUTEIBHEIC pCakuunun. Hpoueccm
OKHCJICHHS M BOCCTaHOBJICHU . OKHCIUTEIN M BOCCTAHOBUTEIIH

3.7

XUMUYECKUM SKCHEPUMEHT: H3ydeHue OO0paslioB BEILIECTB METAUIOB U
HEMETAJJIOB, B3aMMOJCHCTBHE TMAPOKCHJA LIMHKA C PACTBOPAaMM KHUCIOT U
LIEJI0YEH, TPOBEACHUE OIBITOB, MIUTIOCTPUPYIOLMX MPUMEPHI OKUCIUTEIbHO -
BOCCTAHOBUTEJIbHBIX PEAKLU (TOPEHHE, PEaKIIMK Pa3I0KEeHUs, COSIMHEHUS)

9 KJIACC

Koa

IIpoBepsieMblii 3J1€MEHT COJIe PKAHUA

1

BGH_ICCTBO U XUMHNYCCKasA pCaAKIU. HOBTOpeHI/Ie

1.1

ITepuonuueckuit 3akoH. Ileproanyeckas cucreMa XuMu4yeckux sneMmenTon .M.
MenneneeBa. CtpoeHrne aTroMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOICTB
XUMHUYCCKUX DJJICMCHTOB HCpBI)IX TpéX HCpI/IOI[OB, KaJlndg, KaJlblIlusd M HX
COCAMHEHUN B COOTBETCTBHHU C IOJOXKEHHUEM 3yieMeHTOB B [lepmoamueckoit
CHCTEME U CTPOCHHEM UX aTOMOB

1.2

CrpoeHne BemecTBa: BHABI XMMHUYECKOM CBS3U. THUIIBI KpHUCTaUNIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAIMYECKON PEILETKH
1 BHUJAa XUMUUYECKOU cBsi3u. Kitaccudukaius 1 HOMEHKIaTypa HEOPTaHUUYECKUX
BEIIECTB (MEXIyHapoaHas U TpUBHUAIbHAs). XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K  PAa3jIMYHBIM  KJIaccaM HEOPraHMYECKUX COCIUHCHUH,
TEeHETUYECKAasl CBSI3b HEOPTAaHUYECKNX BEILECTB

1.3

Knaccudukanusi XMMHUECKAX PEaKIui MO Pa3TUYHBIM MpHU3HAKaM (TI0 YUCITY U
COCTaBy Y4YacTBYIOUMX B PEAKIHMH BEINECTB, IO TEIUIOBOMY H(eKTy, IO
M3MEHEHHUIO CTENCHEH OKHMCICHUS XUMHUYECKHX QJIEMCHTOB, IIO 06paTI/IMOCTI/I,
0 y4acTUIO KaTajgu3aTopa). OK30- M  DJHAOTEPMUYECKME  peakluu,
TEPMOXHMHUYECKHE YpaBHEHHs. [IOHATHE O CKOPOCTH XMMUYECKOH PEeaKInu

1.4

[Tonsitue 00 0OpaTUMBIX U HEOOPATHMBIX XMMHUYECKUX peaknusx. [lonstue o
TOMOTEHHBIX M T€TEPOTEHHBIX peakiusx. [[oHATHE 0 XUMUUYECKOM PaBHOBECHHU.
@DakToppl, BIHSIONME HA CKOPOCTh XHUMHYECKOM PEAKIHH U TIOJIOKECHHE
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XUMHUYCCKOTI'O PaABHOBCCHUSA

1.5

OKuCIUTENIBHO-BOCCTAHOBUTENBHBIE  PEaKIUU, JNIEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. (CocCTaBlIeHHE  ypaBHEHUMU
OKHMCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUN € MCIOJB30BAHMEM METOJA
3JIEKTPOHHOTO OanaHca

1.6

Teopusi IEKTPONTUTAYECKOW AUCCONMAIMU. DJEKTPOJIUTHI U HEDIJICKTPOIUTHI.
KaTtuonsbl, annonsl. MexaHn3M JUCCONMALIMN BEIIECTB C PA3IMYHBIMU BUIaMU
xumuuecko cBs3u. Crenenp auccornuanuu. CHIbHBIC H CITa0bIe SJIEKTPOJIUTEHI.
Peakiiuu nonHoro oOMeHa. YciIOBHUSI MPOTEKaHUS peakuié MOHHOro oOMeHa,
MOJHbIE W COKpAIEHHbIE HOHHBbIE YpaBHEHUs peakuuil. CBOMCTBAa KHUCIOT,
OCHOBAaHMH ¥ COJIeH B CBETE TMPEACTABICHUM OO0 AICKTPOIUTHUCCKON
mucconnanuu. KauectBenHsle peakuiny Ha HOHBL. [loHsATHE 0 THIposm3e coseit

1.7

XUMUYECKUM HKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAJUIMYECKUX
pEelETOK HEOPraHMYEeCKUX BEIIECTB — METAJIOB W HEMeTauloB (rpadurta u
ajMasa), CJIOXHBIX BEIECTB (XJIOpHJa HATpHsl); UCCIEIOBaHUE 3aBUCHMOCTHU
CKOPOCTHM XHMHYECKOM pEaKIUH OT BO3JACHCTBUSA pa3UuHbIX (AKTOPOB;
UCCIIEIOBAHNUE  DJIEKTPONIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  IIpolecca
JTUCCOIMAIIMM  KUCJIOT, IIeJoue U cojied (BO3MOXKHO HCIIOJB30BaHUE
BH/IEOMATEPUANIOB); TMPOBEICHUE OINBITOB, WJUIIOCTPUPYIOINMX TPU3HAKH
MPOTEKAHUSI peaknii HOHHOro ooMeHa (0Opa3oBaHMe OCajKa, BBIJCICHHE Ta3a,
oOpa3oBaHue BObl); ONBITOB, WJUIIOCTPUPYIOLUMX HPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX peaKui (TOpeHHe, peakiuu Pas3lioKeHUs, COCTUHEHHUS);
pacrno3HaBaHUE HEOPTaHMYECKUX BELIECTB C IIOMOUIBIO0 KAYECTBEHHBIX PEAKLIUM
Ha MOHBI; pElIeHNE SKCIEPUMEHTAIbHBIX 3a/1a4

Hemeranns! n ux COCAUHCHUA

2.1

OOups  xapakrepucThka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue u Gu3nuecKkre CBOMCTBa MPOCTHIX
BEIIECTB — TajJoOreHoB. XWMHUYECKHME CBOMCTBA Ha MpUMEpe Xiopa
(B3aumMozelcTBHE C MeTaulaMH, HeMeTallllaMd, LIeoyamMu). XJIOPOBOIOPOI.
ConsHas KuCI0Ta, XAMUYECKUE CBOMCTBA, MOJIydYeHUe, MpuMeHenue. JleiictBue
XJ10pa U XJIOpOBOJOPOAA HAa OPraHM3M 4eJIOBEKa. BakHeWIme XIopuisl U UX
HAaxXO0KJIEHUE B IPUPOJIE

2.2

OOmas xapakrepucTuka 37meMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u pu3nyeckue CBONCTBA
MPOCThIX BEIIECTB — KUCIOpPOJa M cCepbl. AJUIOTPOINHBIE MOAUQHUKALIUN
KUCIoOpoJa U cepbl. XMMHUUYECKHE cBOMcTBa cepbl. CepoBOAOPOL, CTPOECHHUE,
¢usnueckne M XUMHUYEcKHe CcBoicTBa. OKCHABI Cepbl KakK MpeICTaBUTEIN
KUCIOTHBIX OKcHAOB. CepHas KHClIOTa, (U3NYECKHe U XMMUUYECKHE CBOMCTBA
(obume Kak TpencTaBUTENsl Kilacca KHCIOT U crienuduyeckue). XUMUUECKHE
peaKiuu, JieKanpe B OCHOBE IMPOMBINUIEHHOTO Croco0a IMOJydeHUsI CEpHOU
kucinothl. [lpumenenue. CoM CEpHOM KHCIOTHI, KAYECTBEHHAs pEaKius Ha
cynbdar-uoH. HaxoxneHue cepsl U €€ coeqMHEHUN B mpupone. XUMHUYECKOe
3arps3HEHUE OKPYXKAIOMIEH CpPEellbl COSAMHEHUSIMU Cepbl (KHCIOTHBIC MO,
3arpsi3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro MpeIoTBpallCHU s

2.3

OOmas xapakrepucTuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUS. A30T, pacClpOCTPAHEHUE B IPUPOJIE,
¢u3nueckne U XuMUYecKue cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHAK,
ero (u3Myeckue M XUMHYECKUE CBOICTBa, MojydeHue u npumenenue. Conu
aMMOHHS, WX (U3MYECKHe M XHMUYECKUE CBOMCTBA, NPHUMEHEHHUE.
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KauecTBeHHast peakuusi Ha MOHBI aMMOHUS. A30THAasi KACTIOTa, €€ MOyYCHHE,
¢u3uveckue W XMMHUYECKHE CBOWCTBa (OOIMME Kak MPEJCTaBUTEN Kiacca
KUCIIOT M crenuduueckue). Mcrmonb3oBaHUE HUTPATOB M COJICH aMMOHUS B
Ka4eCTBE MHUHEPAIbHBIX yIOOpeHH. XUMHUYECKOE 3arps3HEHUE OKpPYXKArOIIeH
CpeIbl COSAMHEHUSMH a30Ta (KUCIOTHBIC JOXKIH, 3arPSI3HCHHUE BO3IyXa, TTOUBBI
1 BOJIOEMOB)

2.4

®dochop, ammorponHbie Moguduranuu (ochopa, PuznUeckne U XUMHUYECKUE
cBoiictBa. Oxcua Qocdopa(V) u docopnas xucinora, ¢u3nyYeckue u
XMMUYECKHE CBOWCTBa, mosydeHue. Mcmonb3oBanue QochaTroB B KayecTBe
MUHEPATBHBIX YI0OpeHU N

2.5

OO6mas xapakrepuctuka 351eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHbIE CTENEeHH OKUCIEHUA.  YIIepoJ, aUIOTPOIHBIE
Moau(UKAIIUK, PACIpPOCTPaHEHUE B NPHUPOAC, (PU3UUECKHE MU XUMUUYECKHE
cBorictBa. Ancopbumsi. KpyroBopot yriepona B mpupoje. OKcubpl yriepoja,
ux (usmyeckue M XUMUUYECKHE CBOWCTBA, JEWCTBHE HA KUBHIE OPTraHU3MBI,
MNOJTYYCHHUC U MPUMCHCHUC. DKOJIOTNYECKUE HpOGHCMBI, CBA3aHHBIC C OKCHUJI0OM
yrepona(IV); rumoreza 1100aTbHOTO TMOTEIUICHWS KIMMAaTa, MapHUKOBBINA
sdpexr. VYrompHas kucinota U e€ CcoiM, UX (U3NYECKUE UM XUMHUUYECKHE
CBOWCTBa, MOJydyeHHE W MpuMeHeHHe. KauecTBeHHast peakiusi Ha KapOOHaT-
nounl. Mcmonan3oBanue Kap60HaTOB B 6I)ITy, MCIWIUHE, TPOMBIIUICHHOCTU U
CEJIbCKOM XO3sI1ICTBE

2.6

IlepBoHauanbHble MOHATUA 00 OPraHMYECKMX BEIIECTBAX KaK O COEAMHEHMSIX
yriaepojga (MeTaH, 3TaH, STWJIEH, alEeTUJICH, 3TaHOJ], [IUIEPUH, YKCYCHas
kuciora). X coctaB um xumuueckoe crtpoeHue. [loHste o Oumosornyecku
BAOXHBIX BEIECTBAX: JKUpPaxX, OelKax, YINIEBOJAaX — M HX POJU B JKU3HHU
yeloBeka. MarepuanbHOe €JUHCTBO OpPraHUYECKMX M HEOPTraHMYECKUX
COECIMHEHUM

2.7

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBa, IMOIy4CHHE U
npumeHeHnue. CoenmnHeHUs KpeMHUs B mnpupoze. OOmme mpeacTtaBieHus 00
okcunie kpeMHus(IV) u kxpemHueBoii kucinore. CHUIMKATHI, UX UCIOJIB30BAHUE B
OBITY, METUIIMHE, TTPOMBINUICHHOCTH. BakHel e CTpOuTEeNbHBIC MaTepHUAaIbI:
KepaMHKa, CTEKIO, IIEMEHT, OeTOH, jkele300eToH. [Ipobmembr Oe3omacHOTO
WCTIOJIH30BAHUS CTPOUTENIBHBIX MATEPHAJIOB B MTOBCEIHEBHOM )KU3HU

2.8

XUMUYECKUIM JKCIIEPUMEHT: H3ydeHue oOpa3l0oB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJIAHOW KHMCJIOTBI; IIPOBEACHUE KAYECTBEHHBIX PEAKUM M HA XJIOPHUL-
WOHbI U HaOJMIOJeHUE MPU3HAKOB HUX IMPOTEKAHMS; OMBITHI, OTpPaXKaroIIe
(u3rUecKkue U XMMHYECKHE CBOMCTBA raJIOTCHOB U UX COSAMHEHUN (BO3MOXKHO
WCIIOJIb30BaHNE BHUAEOMATEPUATIOB); O3HAKOMIIEHHE C oOpas3lamu XIOpHI0B
(raJloreHHI0B); O3HAKOMJIEHHE C oOpasiiaMu cepsl M €€ COeTUHEHUSIMHU
(BO3MOXHO HCIIONB30BAHME BHJAEOMATEPUATOB); HAOMIOJEHUE Tpollecca
oOyriuBaHMs caxapa MOJ JEHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOW KUCIIOTHI;
HW3y9eHHE XMMHUYECKHX CBOMCTB pa30aBJICHHON CEPHON KHCIIOTHI, TPOBEIACHUE
KaQueCTBEHHOW peakiuu Ha cyinbpar-uoH u HaOIIOAeHUE Mpu3HaKa &
NPOTEKAaHUS; O3HAKOMJICHHE C (PU3NYECKIMH CBOMCTBaMH a30Ta, ocdopa u ux
COCIMHEHUW (BO3MOXKHO HCIIOJIB30BAHHE BHJICEOMATEPHUAIIOB), oOOpa3aMu
a30THBIX U (GochOpHBIX yIOOpEeHU; MoIydeHrne, cooupanue, pacrio3HaBaHue 1
U3y4eHHE CBOICTB aMMHUakKa; MPOBEJCHUE KAYECTBEHHBIX pEaKIuil Ha HOH
amMmmoHusi M (QocdaT-uOH U U3ydeHUE MPU3HAKOB HUX MPOTEKaHUS,
B3aMMOJICCTBHE KOHIICHTPUPOBAHHOW A30THOM KHUCJIOTHI C MEJIbIO (BO3MOYKHO
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WCIIONBh30BAHUE BHUJICOMATEPHANIOB); HM3y4CHHE MOJENeH KPUCTAIUTHYECKUX
pemérok anmaza, rpaduTa, QyUiepeHa; O3HAKOMJICHHE C IPOIECCOM
azcopOIMu pacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YINIEM M YCTPOHCTBOM
MPOTUBOTA3a; TMONy4eHHE, COOMpaHHE, Paclo3HABaHUE W HM3YyUCHHE CBOWCTB
VIJIEKUCIIOTO Ta3a; MPOBEACHUE KAueCTBEHHBIX peaKiuii Ha KapOOHAaT- U
CUJIMKAT-HOHBI W HW3y4YCHHE NPU3HAKOB HMX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKLUEH CHJIMKATHOM IIPOMBIIUIEHHOCTH; PEILICHUE DKCIIEPUMEHTAIbHBIX
3a51ad 1Mo TeMe «BakHelnme HeMeTaJUIBI M X COSTHHEHUS)

Mertamisl 1 UX COCINHCHUA

3.1

OO0mpas xapakTepuCcTUKa XMMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUHU MX
nojnoxkeHuss B Ilepmoamueckod cucreMe XuMuueckux oanemeHToB J[.I.
MenzeneeBa u ctpoeHus aToMoB. CTpoeHHE MeTauIoB. MeTayuinueckast CBA3b U
METAJJINYECKasl  KPUCTAJUIMYECKas  pPEHETKA.  DJIEKTPOXUMHMYECKUH  PsII
HANPsDKEHU I METaJUIOB

3.2

®du3nueckrue U XUMHUUYECKHE CBOMCTBA MeTaiioB. OOnme crnocoObl MoxydeHus
MeTauioB. [loHSATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aUTHI UX OT
koppo3uu. CriiaBsl (CTajib, 4yryH, JIOPATIOMUHUN, OpOH32a) U UX IPUMEHEHHE B
6I>ITy W IMPOMBINUTICHHOCTHU

3.3

[lenounsie metaybl: nonoxeHue B Ilepuoanyueckoil cucTeMe XMMHUUYECKUX
anemeHToB J[.M. MenneneeBa; CTpOCHUE MX aTOMOB; HaXOKJICHUE B MPUPOJE.
dusnueckre U XMMUYECKUe CBOICTBA (Ha mpuMepe HaTpus U Kanusi). OKCUabl U
TUAPOKCHUIbI HATPUA W KaJIWA. HpI/IMeHeHI/Ie HICJIOYHBIX METAJIJIOB MU HUX
COCAMHECHUI

3.4

Illenouno3eMenbHbIE  METAJIBI MarHMM W KaJdbLMii: IIOJIOXKECHHE B
[Tepnoauueckoii cucteMe xumudeckux snemMenToB .M. MenpaeneeBa; crpoeHne
WX aTOMOB; HaxoXkAeHue B mnpupone. Ousznueckue U XUMHYECKHE CBOICTBA
MarHvsi ¥ Kajblus. Baxueinme coearHeHHS Kanblus (OKCHI, THJIPOKCHU],
conn). JKECTKOCTh BOJIBI M CITOCOOBI €€ YCTpaHCHUS

3.5

AnroMuHUMN: noyioxkeHue B Ilepuomnueckoil cucteMe XMMHUUYECKUX SJIEMEHTOB
JI.W. MenneneeBa; cTpoeHHE aTOMa; HaXOXKAEHUE B mpupone. Pusnueckue u
XUMUYECKHE CBOMCTBA aTFOMUHUSA. AMQOTEpPHBIE CBOWCTBA OKCH/IA U THAPOKCH 112
ATIOMUHUA

3.6

Keneso: nonoxxenue B Ilepnoanyeckoi cucTeME XMMHYECKUX 3ieMeHTOB J[. M.
MengeneeBa; cTpoeHUE aroma; HaxoxjaeHue B mnpupoae. dusmyeckue Hu
XMMUYECKHe CBOMCTBa >kene3a. Oxcunbl, Tuapokcuabl u conu xenesza(ll) u
xene3a(Ill), ux cocras, CBOMCTBA U TOTy4EHHUE

3.7

XUMHUYECKUI HKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMu METalIOB U CILJIABOB,
UX (U3MYECKUMH CBOMCTBAMM; HM3YyYEHHE pE3yJAbTATOB KOPPO3UU METAJIIOB
(BO3MOXHO U CIIOJIb30BAHUE BUJICOMATEPHUAJIOB), ocobeHHOCTeH
B3aUMOJCUCTBUS OKCHJA KajJbllUs MW HaTpusi C BOAOH (BO3MOXKHO
WCIIOJIb30BAaHUE BHUACOMATEPUAIIOB); HCCIEIOBAaHUE CBOMCTB KECTKOM BOJIBI;
mpoliecca TOpEHHUs Kele3a B KUCIOpoJe (BO3MOXKHO —HCITOJIb30BaHHE
BHUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HA MOHBI
(MarHus, Kanblus, amoMuHMsS, HuHKa, xene3a(ll) m xenesa(Ill), memu(Il);
Ha0NIO/IGHUE W OMUCaHKE MPOLIECCOB OKPAIlMBAaHHS MJIAMEHH MOHAMU HATpPHS,
KT W Kaiblusg  (BO3MOXHO  MCIOJIb30BAaHHWE  BUICOMATEPUATIOB);
uccienoBaHue aM(QOTEpHBIX CBOMCTB THUIPOKCHAA AlIOMUHHUS U TUJIPOKCHUIA
LUHKA; pEICHNE YKCIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHeime MeTauibl 1
WX COCTUHEHUSD)
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XUMHS U OKpYyXKarol@si cpena

4.1

Hosble MaTepuansl U TexHOJIOTMH. BelnectBa M Marepuanisl B IOBCEAHEBHOU
JKU3HU 4YeoBeKa. XUMHUs U 310pOBbE. be30omacHoe UCIoIb30BaHUE BEILLIECTB U
XUMUYECKMX peakuuii B ObITy. IlepBas momomp NpH XUMHUUYECKHX 0)KOrax U
OTPAaBJICHUSX

4.2

OcHOBBI 3KOJIOTUYECKON TPaMOTHOCTH. XUMHUYECKOe  3arpsi3HEHUE
okpyxaromeit cpeanl [1JIK. Ponb xuMuu B pelieHUH SKOJIOTUYECKUX MPOOIEM.
[lpupoaHble WCTOYHUKH YIIEBOAOPOAOB (Yrojib, NPUPOAHBIN Tra3, HE(Tb),
IPOJYKTHI X MepepabOTKH, UX POJIb B OBITY U MPOMBIITICHHOCTH

4.3

XUMHUYECKAN SKCIIEPUMEHT: U3YyYCHUE 00pas3I[0B MAaTepUaTIOB (CTEKIO, CTIIaBbI
METaJJIOB, MOJIMMEPHbBIC MATEPHUAIIbI)

IMPOBEPSIEMBIE HA OI'D 110 XUM WU TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHUS OCHOBHOIM OBPA3OBATEJIBbHOM ITPOI'PAMMDbI

OCHOBHOI'O OBL1ET'O OBPA30BAHUSA

Kon

IIpoBepsieMmble TPeOOBAHMS K NPeAMETHBIM pe3yJibTaTaM

MpoBepseMOro 0a30BOro ypoBHsl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
TpeOOBaHuUsI NPOrpaMMbl OCHOBHOrO 001ero odpazopanusi Ha ocHose PI'OC

1

IIpencrasienue:

1.1

0 TI03HABAEMOCTU SIBJICHUU MPHUPOJbI, MOHUMaHUE OOBEKTUBHOM
3HQYMMOCTH OCHOB XMMHYECKOM HAyKu Kak 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTypbl M IPAKTHYECKOM
NEesTeTbHOCTH YeJOBEKa B YCIOBHUSX COBPEMEHHOTO OOINECTBA;
MOHUMAaHUE MECTA XUMHU CPEIH APYIUX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX METOJAax IO3HAHHUs, B TOM YHUCIE DKCIEPUMEHTAIbHBIX U
TEOPETHYECKUX METOJaX MCCIENOBAHUS BEHIECTB M HU3y4CHUs
XMMUYECKMX  PEaKuuid; YMEHME MCIOJb30BaTh MOJEIN Ul
00BSCHEHUS CTPOCHUSI AaTOMOB M MOJICKYIT

1.3

0 chepax npodeccuoHaIbHOMN AEATENEHOCTH, CBSI3aHHBIX C XUMHEH H
COBPEMECHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
XUMHUYECKOH HAayKH, YTO IO3BOJHMT OOYJalOUMIMCS paccMaTpuUBaTh
XUMUIO Kak cepy cBoel Oyayieil mpodeccoHanbHOR esTeNbHOCTH
U cIenaTh OCO3HAHHBIH BBIOOP XUMHHU KaK IMPOQUIBHOTO IMpenMera
IIPY [TepPeX0Jie Ha YPOBEHb CPeTHEro 0o0Imero oopasoBaHus

Bnagenue cucreModl XMMHYECKHX 3HAHUM M YMEHUE IPUMEHSATH
CHUCTEMY XMMUYECKUX 3HAHUN, KOTOpasi BKIIOYAECT:

2.1

Ba)KHEHIIIME XHMMHYCCKAE IIOHATHS. XUMUYECKUH DJJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPOJHAs CMECh, OTHOCHUTEIbHBIE aTOMHAasi M MOJIEKYyJIsIpHAas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CPEAHsIsT), XUMHYECKas
peakius, peaKiuyd COCAUHEHUS, PEAKIUU DPA3NIOKEHUS, PEAKINU
3aMeIICHUS, PEaKiuu OOMEHa, TEIUIOBOW A(PekT peakiuu, 5K30- U
SHJIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJsI XUMHYECKOTO
AJIEMEHTA B COCIMHEHU U, MAaCCOBas J0JISl U IIPOLIEHTHASI KOHIICHTPALIU S
BEINECTBA B PACTBOPE, PO aTOMA, AICKTPOHHBIN CJIOH aToMa, aTOMHast
opOuTanb, paguyc aroma, BaJEHTHOCTh, CTENEHb OKHCICHUS,
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XUMHUYICCKAA CBA3b, 3JICKTPOOTPULIATCIIBHOCTD, IMOJIAPHAA U HCITOJISAPHAA
KOBaJICHTHAaA CBs3b, HMOHHAasA CBs3b, METaJJINYECKas CBs3b,
KpUCTAJUIMUECKass peléTka (aroMHas, WOHHAs, MeTaulnyeckas,
MOJIEKYJISIpHast), MOH, KaTUOH, aHWOH, JJEKTPOJIUT U HEDIEKTPOJIHT,
JJIEKTPOJIMTUYECKasl AMCCOLMALUs, PEAKIUU HOHHOro OOMeEHa,
OKUCJIMTEIbHO-BOCCTAHOBUTENbHbBIE  pEaKUMM,  OKHCIUTEIb U
BOCCTAHOBUTENb, OKUCIEHHUE W BOCCTAHOBJIEHHME, JJIEKTPOJIU3,
XMMHYECKOE paBHOBEcCHE, OOpaTUMble U HEOOpaTHMbIE peaKiuu,
CKOPOCTb XUMHUYECKOW peakiuu, katanusatop, IIJIK, xopposus
METAJJIOB, CILIABbI

2.2

OCHOBOIIOJIAraloIlMe€ 3aKOHbl XUMHMH: 3aKOH COXpaHEHUs MAacchl,
nepuoauyecknii 3akoH J[.M. MeHnneneeBa, 3akOH IIOCTOSHCTBA
COCTaBa, 3aKOH ABOTajipo

2.3

TEOPHUH XUMHU: ATOMHO-MOJIEKYJISIpHAs TEOpHs,  TEOpHs
JJEKTPOJIUTUYECKON AUCCOLUALUU

Bragenne ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKITFOYAKOICH :

3.1

yYMEHHUE MPaBUIIbHO UCII0JIb30BaTh N3yYEHHbBIE BEILIECTBA U MaTepUabl
(B TOM uyucie MHHEpalbHble YIOOpEHHs, MeTaulbl U CIUIaBhl,
OPOAYKTHl TepepaboTKi MPUPOIHBIX HCTOYHHKOB YITIEBOIOPOAOB
(yris, mpupoAHOro rasa, Hedru) B OBITY, CEIBCKOM XO3sCTBE, Ha
IPOM3BOJICTBE M ITOHUMAaHHUE 3HAYECHUs >KUPOB, OEJIKOB, YIJIEBOJOB
JUIsl OpraHM3Ma Y€JI0BEKa; YMEHHE IPOTHO3UPOBATH BIMSHUE BEILLECTB
U XMMUYECKUX IPOLIECCOB HA OPraHM3M 4YEJIOBEKA U OKPYKAIOILYIO

MPUPOIHYIO CPEy

3.2

YMEHUE HMHTErpUpPOBaTh XMMUYECKHE 3HAHUS CO 3HAHUSAMH JIPYTHX
y4eOHBIX MIPEIMETOB

3.3

HaJlMuue OmnbITa paboThl C pa3IMYHBIMA MCTOUYHUKAMH HHMOpMaIuu
0 XMMHUHU (HaydyHass M HaAydyHO-IIONYJSpHas JIMTEpATypa, CIOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHUEC 00BEKTHBHO OICHUBATh I/IH(bOpMaI_[I/IIO O BC€IICCTBAX, HUX
MMpCBPAICHUAX n IMPaKTH4YCCKOM NPpUMCHCHU N n YMCHUC
HCII0JIB30BaTh €€ I pCHICHU AL y‘le6HO-H03HaBaTCJIBHBIX 3aaa4

Brnanenne ocHOBaMM MOHSATHHHOIO amnmapaTta ¥ CHUMBOJHMYECKOIO
S3bIKa XUMHUH U1 COCTaBJCHMS (OPMYS HEOPraHMYECKUX BEIECTB,
YPaBHEHUM  XMMHYECKUX  pEaKkuWii; OCHOBAMH  XUMHYECKOU
HomeHknatypsl (IUPAC u TpuBuanbHOIf)

YMmeHue oOBACHATH CBsI3b MOJIOKEHHS djeMeHTa B llepronuueckoit
CUCTEME C YHUCIOBBIMU XAapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsiy sapa, oOIee dYHCIIo
JJIEKTPOHOB), pPAcCIpENeIEHUEM 3JEKTPOHOB I10 HSHEPreTUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOIOB, KIS U KaJIbLIUS

[lpencraBnenne 0  MEpUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMUUYECKUX 3JIEMEHTOB (paZuyc aroma, 3JIEKTPOOTPULIATEIBHOCTB),
IPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKEHUS D3JIEMEHTOB B
[lepuoauueckoit  cucrteme (B MalblX Iepuojax UM [IABHBIX
HOJATPYIINAax) 1 3JIEKTPOHHOIO CTPOCHUS aToMa

YMeHue KiaccupuIupoBaTh:

7.1

XUMHUUYCCKHNEC 5JICMCHTEI
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7.2

HCOPraHNYCCKNC BCIICCTBA

7.3 XUMHYCCKHE PEAKIIUH
8 YMeHue onpenensThs:
81 BAJICHTHOCTh M CTENECHb OKUCIEHUS XWMHUYECKUX IJIEMEHTOB, 3apsi
HMOHA
8.2 BHJI XHUMHYECKOW CBS3M W THI KPUCTAUITMYECCKOM CTPYKTYPHI B
COEJIMHEHMUSIX
8.3 XapakTep cpeibl B BOJHBIX pacTBOpPaxX BEHIECTB (KMCIOT, OCHOBAHUM )
8.4 OKHCJIMTEIh U BOCCTAHOBUTEIH
9 YMeHue xapakrepu3oBarh (U3MUECKUE U XMMUYECKHE CBOICTBA:
OPOCTBIX BELIECTB (KMCIOPOJ, O30H, BOJOPOJ, TIpadut, anmas,
9.1 KpeMHHM, a3or, ¢ocdop, cepa, XIOp, HATPUH, KaTul, MarHUH,
KaJTBITU /A, aTIOMUHUM, )KEJIE30)
CIIOKHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX pacTBOpPoB (BOJA,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ], OKCHABI U THUIPOKCHIBI
92 metayuioB [-IIA rpynn, amomunusda, menu (II), nunka, xenesa (II u
III), oxcuaer yrnepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a3oTucTas, a30THafi,
docthopHasi, yronpHas, KpeMHUEBAs KHCIOTA U UX COJIH)
MPOTHO3MPOBATh M  XapaKTepH30BaTh CBOWCTBA  BEIIECTB B
93 3ABHCHMOCTH OT X COCTaBa M CTPOCHWS, NPHMEHEHHE BEIECTB B
3aBHCHUMOCTU OT UX CBONCTB, BO3MOKHOCTbh IPOTEKAHUS XUMHYECKUX
MPEBpAIlICHUH B PA3IMYHBIX YCIOBUSIX
10 YMeHue coCTaBIsITh MOJEKY/ISPHBIEC U HOHHBIE YPaBHEHUS peaKiuii, B
TOM YHCJIE:
10.1 peakiuii HOHHOTo OOMEHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHBIX pEaKIUi
WUTIOCTPUPYIOIIMX ~ XMMHYECKAE CBOWCTBA HW3YYCHHBIX KIIACCOB
103 (rpyni) HEOpPraHMYECKUX BEIIECTB
104 MOATBEPIKIAIOIIMX TEHETHYECKYIO B3aHMOCBSI3b MKy HUMHU
11 YMeHue BBIYUCIATH (IPOBOJUTH PACUETHI):
111 OTHOCHUTEJIbHYIO MOJICKYIIIDHYIO M MOJIIPDHYIO MAacChl BEIECTB,
MacCOBYIO JIOJFO0 XUMHUYECKOTO AJIEMEHTa B COSTMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
114 M0 YypaBHEHUSIM XUMHYECKUX pEAKIUHd ¢ HaxXOAUTh KOJIMYECTBO
BEIIECTBA, 00BEM M MacCy peareHTOB MJIM NPOAYKTOB PEaKINU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJaMHM  HAY4YHOTO TO3HaHUA (HaOmoleHue,
121 H3MEpEeHUE, IKCIIEPUMEHT, MOJICIMPOBAHNE) TIPH U3yICHUH BEIIECTB U
XAMUYECKUX SIBIICHUW; yMEHHE C(HOpMYIUPOBATh TpoOIeMy U
MPEATIOKUTD MYTH €€ PeIeHUs
129 Oe3omacHON pabOThl ¢ XUMHUYECKUMHU BEIECTBAMHU, XHUMHUYECKOU
' OCYZI0HM M JIAOOPaTOPHBIM 000PY/IOBAaHHEM
123 npaBuiiaMu 0€30MacHOr0 OOpaIlieHHs C BEIECTBAMU, UCIOJIb3YEMbIMU

B HOBCGHHCBHOﬁ JKHM3HU, TpaBUJIaMHU ITIOBCACHUA B LICIIAX c6epe>1<eH nui
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3I0pOBbSl M OKPYXKAIOLICH INPUPOAHOM Cpenbl; IOHMMAaHUE Bpena
(omacHOCTH) BO3AEUCTBUS Ha YUBbIE OPraHU3MbI OIpEACIEHHBIX
BELIECTB, CIOCOOOB YMEHBIIEHUSI M IMPENOTBPAIICHUS] X BPEIHOIO
BO3JICUCTBUS

13

Hannune MMPaKTHUYCCKUX HABBIKOB IIJIAHUPOBAHUA W OCYIICCTBJICHHUA
CICAYIONMX XUMHUYCCKHUX SKCIICPUMCHTOB!

131

HU3YUYCHHC U OINHCAHUC (I)I/ISI/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHUEC
C (1)I/ISI/I‘I€CKI/IMI/I u XUMHYCCKUMHA SABJICHUSAMMU, OIIBITHI,
HIUTIOCTPUPYIOINME NPU3HAKK ITPOTCKAHUSA XUMHUYCCKUX peaKuHﬁ

13.2

V3ydeHUE CIIOCOO0B pa3JIeeH s CMeceil

13.3

NOJlydeHUE KUCIOpOJa W H3Y4EeHHE €ro CBOWCTB; IMOJIy4eHUE
BOJIOPOJIa ¥ HM3y4eHUE €r0 CBOWCTB; MOJYYECHHUE YIIIEKUCIIOTO Tra3a U
M3y4eHUE ero CBOICTB; MOTydeHHEe aMMIaKa U U3ydeHHUeE ero CBOICTB

134

NPUTOTOBJIEHUE PACTBOPOB C OMNpENeNEHHOW MaccoBOM monei
PacTBOPEHHOTO BEIECTBA

13.5

npUMeHEHHe WHIUKATOPOB (makmyca, METHIJIOPAHKa u
denondranenna) ans ompeneNeHUs] Xapakrepa Cpelsl B pacTBOpax
KHCJIOT U IIeJIouei

13.6

HCCIIEIOBAaHUE U OIIMCAaHHE CBOICTB HCOPraHUYCCKHMX BCUICCTB
Pa3INYHBIX KIIACCOB; U3YYCHUC BBaHMOﬂeﬁCTBHH KHCJIOT C MC€TAaJlJIaMHU,
OKCHAaMH MCTaJJIOB, pacTBOPUMBIMU n HCPACTBOPUMBIMU
OCHOBAaHMUAMH, COJLIMH; ITOJTYYCHHUC HCPACTBOPUMBIX OCHOBaHI/If/'I;
BBITCCHEHHMEC OJHOIo MeETaljla ApYyruMm U3 pacTBOpa COJIH,
HCCIICJOBAaHUC aM(I)OTepHBIX CBOMCTB THAPOKCU OB QAJIIIOMUHUA U
IOHUHKa

13.7

PCHICHHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 11O TCMam: «OCHOBHBIE KIaCChI
HEOPraHUYECKUX COCAMHECHUI»; «QNEKTPOJIUTHYECKAS
auccounanusy; «BaxHellme HeMeTalibl U HX COCIUHEHHS,
«Baxxuenmme MeTaiIbl 1 X COCAUHCHU S

13.8

XUMUYECKHUE  DKCHEPUMEHTHI, WJUTIOCTPUPYIOIIME  TPU3HAKU
NPOTEKaHUS PEaKIHi MOHHOTO OOMEHa; Ka4eCTBEHHBIC PEaKIUU Ha
NPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax HOHBI: XJIOpUI-, OpOMHI-,
uonua-,  cynbdar-,  Qocdar-, KapOoHAT-, CHIIMKAT-aHUOHBI,
TUIPOKCUI-MOHBI, KATHOHBI aMMOHWS, MarHusl, KaJIbIIHs, aJTIOMHHUSI,
kenesa (2+) u xenesa (3+), meau (2+), HUHKA

14

Ymeunue:

141

NPEICTaBIATh PE3yIbTaThl JIKCIEpPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeNnbCTB, IpauKoB M TaOIMII M BBIABJISATE SMIUPHYECKHE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXIY pealbHO HaOII0aeMbIMU XMMHUECKUMHU
ABJICHUSIMUA U TPOLIECCAMU, TPOUCXOASIIMMU B MakpO- U MUKPOMHUPE,
OOBSICHITH MPUYKMHBI MHOTOOOPAa3Hsl BEIIECTB
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IHHEPEYEHDb 2JIEMEHTOB COAEPXAHUS, TPOBEPAEM bIX

HA OCHOBHOM T'OCYJAPCTBEHHOM 3K3AMEHE 10 XUM WU

Kon

IIpoBepsieMblii 3JIeMEHT cofePKaHUsA

1

HepBOHaanBHBIC XUMHUUYCCKUEC ITOHATUA

11

UucTteie BemecTBa 1 cMecu. CriocoObI pa3zieiieHus cMecei

1.2

ATOoMBI M MOIEKynbl. XHMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKUX
971€eMEHTOB. [IpOCTBIE U CIIOXKHBIE BEIECTBA.

1.3

Xumuueckas ¢opmynaa. BaleHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB.
Crenenp OKuCICHUSA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTENIbHAsg aTOMHAas Macca.
OTHOCHTENIbHAS MOJICKYJIIpHasA  Macca. MaccoBas J0JI1  XMMHYCCKOI'O
QJICMCHTA B COCAMHCHU U

1.5

KonunuectBo BemectBa. Monb. MonsipHast macca. MomnsipHbIil 00bEM Tra3oB.
B3anMoCBsA3b KOJIMUECTBA, MACCHI M YU CJIA CTPYKTYPHBIX €IUHMUI] BEIICCTBA

1.6

DU3NYECKUE U XUMUUYECKUE SIBJICHUS. XUMUUYECKAsl PEAKUMs U €€ IIPU3HAKU.
3aKOH COXpaHEHUsl MacChl BEIECTB. XUMHUECKUE YPAaBHEHUS

IIepuonnueckuii 3akoH u llepuoanueckas cucreMa XMMUUYECKAX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHuE aTOMOB

2.1

Ilepuonnuecknii 3akoH. Ilepmoaudeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. [lepuoasl u rpynnbl. Qu3nyeckuii CMbICI TOPSAKOBOTO
HOMEpa, HOMEPOB NIEPUOJiA U TPYIIIBI JIEMEHTA

2.2

Ctpoenue aroMoB. CocTaB aTOMHBIX sjiep. M3otomnsl. Dnekrponbl. CTpoeHHE
JJNIEKTPOHHBIX 000J04YeK aTroMOB TepBbIX 20 XMMHMUYECKUX 3JIEMEHTOB
[lepnonnueckont cucremsl .M. Menneneesa

2.3

3aKOHOMepHOCTI/I B HU3MEHEHHH CBOMCTB XHUMHUYECKHUX DJIEMEHTOB MEPBBIX
TpEX IIEPUOJIOB, KaJus, KaJIbIIUs (pamguyca aToOMOB,
3IEKTPOOTPULIATETLHOCTH, METAIIMYECKUX U HEMETAJUIMUYECKUX CBONCTB) U
ux COGI[I/IHGHI/If/'I B COOTBCTCTBUH C IIOJIOXKECHHUEM 3JIEMCHTOB B
Ilepnoauueckol cucTemMe U CTPOCHUEM UX aTOMOB

CtpoeHue BelecTBa

3.1

Xumuueckasg cBsa3b. KoBajleHTHas (HoJisipHAs W HEMOJSpHAast) CBSI3b.
ONeKTpoOTPULATENBHOCTh  XMMHMUYECKHX  3JeMEeHTOB. MoHHas  cBs3b.
Mertannnyeckast CBsI3b

3.2

Tunbel KpPUCTALIMYECKUX PENIETOK (aTOMHAs, HWOHHAs, MeTaJUTMYecKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U BUAA
XAMHUYECKON CBA3U

Baxneiinme MNpeACTaBUTCIIN HCOPIraHUYCCKHNX BCHICCTB. Hemeramnel u ux
COCAMHCHMUA. MeTamisl 1 ux COCINHCHUA

4.1

Knaccudukanuss 1 HOMEHKIATypa HEOPTraHWMYECKUX COSAMHEHUMN: OKCUJIOB
(coneoOpasyronme: OCHOBHBIE, KUCJIOTHBIE, amM(pOTEpHBIC) "
Hecosieo0pasyronme; OCHOBaHUU (IENIOYM W HEPacTBOPUMBIC OCHOBaHUS);
KUCTIOT (KUCTIOPOJACOJEpKalme W OECKUCIOPOAHBIC, OJHOOCHOBHBIC H
MHOTOOCHOBHBI€); COJIEH (CPETHUX U KHUCIIBIX)

4.2

®dusnueckue M XUMHYECKUE CBOMCTBA MPOCTHIX BEILIECTB-HEMETAIIOB:
BOJIOpPOJIa, XJI0pa, KUCIOPOJa, Cephl, a30Ta, ocdopa, yriepoja, KpeMHHS

4.3

Dusnyeckre U XUMHYSCKHE CBOMCTBA INPOCTHIX BCHICCTB-MCTAJIJIOB: JIUTH S,




HaTpus, Kajius, Mar"Hus n KaJblHsl, AJIIOMUHU A, KeEJIe3a.
9JICKI‘pOXI/IMI/I‘{CCKI/II71 paa HaHpH)KeHI/Iﬁ MCTaJIJIOB

4.4

du3MYeCKue U  XUMHYECKME CBOMCTBAa  BOJOPOAHBIX  COCIMHEHHUH
HEMETAJUIOB: XJIOPOBOJIOPOJIA, CEPOBOAOPO/IA, aMMHUAKa

4.5

Odu3nyueckne U XUMHYECKHE CBOMCTBA OKCHIOB HemeTalioB: cepol (IV, VI),

azora(ll, IV, V), docthopa(lll, V), yrmepoma(ll, IV), xpemuausa(IV).
[MosygeHne OKCHIIOB HEMETAILIOB

4.6

Xumuueckue cpoiictBa okcuaoB: MetaiioB [A—IIIA rpynn, uunka, menu(1l) u
xeneza(Il, IIT). [ToyueHne OKCHIOB METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAaHWM MW aM(OTEPHBIX THAPOKCHUIOB (HA
npuMepe THAPOKCUIOB aTlOMUHUS, jKeJe3a, MHKa). [lomydenne ocHOBaHU
1 aM(OTEpHBIX TMJIPOKCHJIOB

4.8

Ob6ume XUMHUYECKHE CBOICTBA KUCJIOT: XJIOPOBOJOPOJIHOM,
CepOBOJIOPOJHOMN, CEPHUCTOM, CEpHOM, a30THOMU, (ocopHON, KpeMHUEBOIA,
yroiapHOM. OcoOble XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEpHOU H
a30THOM KucioT. [losrydeHne kucior

4.9

OOnme xuMHUYeCKue CBOMCTBA cpenHuX cojeit. [lomydenue comei

4.10

[Nonyuenune, cobupanme, pacro3HaBaHWE BOJOPOJA, KHCIOPOJa, aMMHAKa,
YITIGKUCIIOTO Ta3a B JIAOOPAaTOPHU
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[NonyyeHue aMmmuaka, CEpHOM M A30THOH KHUCJIOT B IPOMBIIUICHHOCTH.
O6ume crnocoObl NOJyYeHUs] METAJIOB

4.12

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPTAHNYCCKUX COG)II/IHGHI/Iﬁ

XUMUYECKHUE PeaKnu

5.1

Knaccudukanust XMMHUUECKUX peakuuil Mo pa3TuYHBIM IMPU3HAKAM: 10 YUCITY
U COCTaBY Y4acTBYIOIIMX B PEAKIUH BEIIECTB, MO TEMJIOBOMY 3(EKTy, Mo
V3MEHEHMIO CTENEHEN OKMCIIEHUS] XUMUUECKUX DJIEMEHTOB

5.2

TennoBoil >¢dpekT XuMHUecko peakuuH, TEPMOXUMHYECKHE YpPABHEHMHSI.
DK30- U SHJIO0TEPMHUECKUE peakni. TepMOXMMHYECKUE YpaBHEHHUS

5.3

OKuCIUTENBHOBOCCTAHOBUTENIBHBIE pEaKuuH. Oxucnurenn U
BoccTaHOBUTENU. [Iporecchl OKUCIEHUS U BOCCTAaHOBJIECHUS. DJIEKTPOHHBIN
0ajaHCc OKUCIMTEIbHOBOCCTAHOBUTENILHON peakuu

5.4

Teopust  2JIEKTPONUTHYECKOW — aucconuanuu.  KaTWOHBI,  aHUOHBI.
DIEKTPONUTHI U HEIEKTPOIuThl. CUiIbHBIC U cladbie 37eKTpoauThl. CTeneHb
JCCOLIMALINU

5.5

Peakuuy noHHOrO 0OMeHa. YClIOBUS MPOTEKAHUS peaKkuii HOHHOTO OOMEHa,
IIOJIHBIE U COKPALIEHHBIE HOHHBIC YPABHEHUSI PEaKLIU I

XUMHMS U OKpYyXKarol@si cpena

6.1

BemectBa u marepuansl B IOBCEIHEBHOM XU3HM uesoBeKa. besomacHoe
UCIIOJIb30BAHME BELIECTB U XMMHUYECKUX pEakuuil B JTabopaTopuu u OBITY.
IlepBast momMonp NpU XMMHUYECKHX OXKOTaX M OTPaBJICHUSX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKaromel cpeibl (KUCIOTHBIE —JIOXKAM,
3arpsi3HEHHUE MOUBbI, BO3yXa U BOJOEMOB), CIIOCOOBI €ro MpeJoTBpallCHUs
[lpenenbunas nonmyctumas konueHntpauus semectB (IIJIK). Pons xumuu B
pPELIEHUH DJKOJOTMYECKUX MpobieM. YcuieHue napHUKoBoro 3ddexra,
pas3pylieHue 030HOBOIO CJIOsI

6.3

ITpumeHneHne cepbl, a3ota, dhochopa, yrinepoaa, KpeMHUS U UX COSANHCHUH B
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ObITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CeJIbcKOM Xo3siicTBe. [IpumeHeHue
METAJZIOB U CIUIaBOB (CTaslb, YYTyH, AIOPATIOMUHHI, OpoH3a) B OBITY U
MPOMBIIUIEHHOCTH KX coeauHeHui. [loHdATHE O KOppO3MH METAIIOB,
OCHOBHBIE CTTOCOOBI 3alIUTHI UX OT KOPPO3UU

[IpuponHble MCTOUYHMKH YITIEBOJOPOAOB (yrosib, MPUPOJHBIN ra3, Hedrb),

6.4 MPOJYKTHI MX MepepaboTku (OEH3MH), X POJIb B OBITY M MPOMBIITICHHOCTH
[lepBoHaUaNBEHBIC TOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KAK O COSAMHECHHSIX

6.5 yraepoaa (METaH, dTaH, JTUJICH, alleTUJICH, JTaHOJ, TJUIEPHH, YKCyCHas
kuciora). [loHsTHE O OMOJOTMYECKH BAXKHBIX BEIICCTBAX: XKUpaX, OeiKax,
YITIEBO/IAX — M UX POJIM B )KU3HH YEJIOBEKa

7 Pacuérsr:

7.1 1o opMynaM XMMHYECKHX COeTMHEHUN

7.2 Macchl (MaccoBOI) JOJIM pacCTBOPEHHOTO BEUIECTBA B PACTBOPE

7.3 10 XMMHYECKUM YPaBHEHHSIM
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