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COJEP)KAHUE ObYUYEHUMA

8 KJIACC

IlepBoHaYaibHbIE XUMHYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMHUM B KW3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tena u
BellecTBa. dusnueckue CBOMCTBa BENIECTB. ArperatHoe coctosinue BemiecTB. [lonsTue
0 MeTojJax Io3HaHug B XUMHUHU. YucThie BemiecTBa M cMmecd. CrnocoObl paszjeincHus
CcMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMEHThl. CUMBOJIbI XUMHYECKUX 3JIEMEHTOB.
[IpocThlie U CI0XKHBIE BELIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumudeckas GopMmyna. BajmeHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTtaBa BemlecTB. OTHOcHTenbHas aTroMHas Macca. OTHOCHTENIbHAS
MOJIEKyJIsIpHasg Macca. MaccoBasi J0JIs1 XMMHAYECKOT0 3JIEMEHTa B COSJIMHCHUU.

KosnmuecTBo BeniectBa. Mosb. MossipHas macca. B3anMocCBsI3b KOJIUYECTBA, MACCHI
U 4YHWclia CTPYKTYPHBIX €IUHHUIl BemecTtBa. Pacué€rbl mo QopMmynaM XUMHYECKUX
COCJIMHCHU.

DU3NYECKHE U XUMUUECKHE SBJICHUS. XUMHUYECKas pEaKlus U €€ MprU3HaKu. 3aKOH
COXpaHEHHUS MacChl BElIEeCTB. XUMUYeCcKHe ypaBHeHUs. Kitaccubukaiys XuMHUECKUX
peakiuii (CoeAMHEH s, pa3I0KEeHUS, 3aMEIICHUs, 0OMEHa).

Xumuyeckuii sKkcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, MpaBwiaMu padOThl B JadopaTopuu M
npuéMamMu oOpaleHus ¢ Ja0opaTopHbIM OO0OPYJIOBAHHEM, H3YYEHHUE U OMUCAHUE
bu3MYeCKuX CBOWCTB 0Opa3IOB HEOPTaHMYECKUX BEIIECTB, HAOMIOJeHUE (HU3HMUECKUX
(ny1aBlieHHE BOCKA, TassHUE JIba, pACTUPaHUE caxapa B CTYIKE, KUTIEHUE U KOHJEHCAlUs
BOJbI) U XUMHUUYECKUX (TOpEeHUE CBEUU, TMPOKAJIMBAHUE MEIHON IPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHUCIIOTOW) SIBIICHWUM, HAONIOACHUE M OIMCAaHWE TMPU3HAKOB
NPOTEKaHUS XMMUYECKHX peakiui (pa3joKeHHe caxapa, B3auMOJCHCTBUE CEpHOU
KHCJIOTBI C XJIOpUAOM Oapus, pasnoxenue ruapokcuna memu (1) mpu HarpeBanuw,
B3aMMOJICHCTBHE Kene3a ¢ pactBopom cosiu meau (1), usyuenue cnocoboB pa3aeneHus
cMecel (C TMOMOIIBIO MarHuta, (UIBTPOBAHHWE, BBIMAPUBAHUE, JUCTUILISALINS,
xpoMarorpadusi), MpoBeACHIUE OYUCTKH TMOBAPEHHON COJIM, HAOIIOJCHUE U OMHCAHHE
pe3yibTaTOB MPOBEACHHS ONBITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl,
CO3JIaHHE MOJIeNIeld MOJIEKYJI (IIIapOCTEPHKHEBBIX ).

BaxHeillnne npeacTaBUTE 1M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucinoposa — aJieMeHT U IPOCTOE BEIIECTBO.
Haxoxnenue kucimoposa B mpupoje, Pu3nydeckue U XMMUYECKHE CBOMCTBA (peakiuu
ropeansi). Oxcunpl. [lpumenenue xuciopoga. CrocoObl TOMYYEHHUS KHCIOPOIaB
nabopaTopud W TPOMBINUIEHHOCTH. KpyroBopoT kucimopoma B mpupone. O30H —
ATOTPOITHAS MOAU(PHUKAIIHS KACTIOPOa.



TennoBoit >PheKT XUMUYECKONW peaklnu, TEPMOXHUMHUECKHUE YpaBHEHUS, HK30-
U DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsA3HEHUE BO3/yXa,
yCUJICHHE MMapHUKOBOTO 3 dekTa, pa3pylieHrue 030HOBOTO CIIOS.

Bonopon — anemeHT M mpocTtoe BemecTBo. HaxoxaeHnue BoAopoja B IMPUPOJE,
bu3NYecKrue U XUMUYECKHUE CBOWCTBA, MPUMEHEHHE, CITOCOObI moydeHus. Kuciaoter u
COJIN.

MoutsipHbIi 00bEM Tra30B. PacdE€Thl MO XMMHUYECKUM YPaBHCHHUSIM.

dusnueckne CBOMCTBA BOAblL. Bona kak pactBopureins. PactBopel. Hackiennsie n
HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTD BellIECTB B BOJIe. MaccoBasi /10Jid BEIECTBa
B pacTBope. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Poib pacTBOpPOB B MpupoIe H
B )KU3HU 4esioBeka. KpyroBopoT BoAbI B Ipupoie. 3arpsisHEHUE NPUPOIHbIX Bod. OXxpaHa
Y OYUCTKA MPUPOHBIX BOJI.

Knaccudukanuss Heopranumyeckux coeauHenuit. Oxcunpl.  Knaccudukarms
OKCH/IOB: coyieo0pasyrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecosneoOpaszyronue. Homenknarypa okcunoB. dusznueckue U XMMUYECKUE CBOMCTBA
okcuaoB. [lomyueHne okcuaos.

OcHoBanus. Knaccudukaiys ocHOBaHUM: MIEIOUYN U HEPACTBOPUMbBIC OCHOBAHUSI.
Homenkmatypa ocHoBaHui. @POU3NYECKME W XHUMHUYECKHE CBOWMCTBA OCHOBAHMWM.
[TosryueHue OCHOBaHUM.

Kucnorel. Knaccudukanus xucinor. Homenkmarypa kuciaor. dusnueckue u
XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTM MeTaimioB H.H. bekerora. [lonyuenue
KHUCJIOT.

Comn. Homenkiarypa coneil. ®Pu3nyecKue W XUMHYECKHE CBOWMCTBA COJIEH.
[lonyuenue conen.

I'eneTnueckas CBS3b MCIKAY KiJlaCCaMM HCOPTaHNYCCKHUX COGHHHCHHﬁ.

Xumuueckuii s5xcnepumenm:

KauyeCTBEHHOE OMpEACNICHUE COJICpKaHUs KHUCIOpoJa B BO3JAyXe, MOIy4YeHUE,
coOupaHHWe, pacrlo3HaBaHWE W H3yYEeHHUE CBOWCTB KHUCIOPOJa, HAOIIOACHHE
B3aMMOJICUCTBUS BEIIECTB C KUCIOPOJOM M YCJIOBHSI BOSHUKHOBEHUS W MPEKPAIIECHUS
roperusi (moxkapa), O3HaAKOMJICHHE C oOpas3llaMh OKCHIOB W OIMCAHUE UX CBOMCTB,
NoJIy4eHue, coOupaHue, pacro3HaBaHWE W M3yUYCHHUE CBOMCTB BOJOpoja (ropeHue),
B3auMojciictBue Bomopoza ¢ okcugoM weaud (1) (BO3MOXHO HCIIONB30BaHKE
BUJIEOMAaTEpUAJIOB), HaOJIIOIeHHEe 00Pa3IOB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEIOBAHUE
0COOEHHOCTEH PacTBOPEHHMS BEIIECTB C PA3IMYHON PAaCTBOPUMOCTHIO, PUTOTOBIICHUE
PAaCTBOPOB C ONPEAECTIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICCTBUE
BOJAbl C MeTaulamMu (HaTpueM W KaiublueM) (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHUATIOB), HCCIIEIOBaHNE OOpa3IOB HEOPTaHMYECKUX BEIIECTB PAa3TMUHBIX
KJIaCCOB, HAOJTFO/ICHNE U3MEHECHUS OKPACKH MHAMNKATOPOB B PACTBOpPaxX KHUCJIOT M IIEJIOUeH,
u3ydeHue B3anmoseiictBus okcuaa meau (1) ¢ pacTBopoM cepHOM KMCIOTBI, KHCIOT
C METaJulaMH, PEeaKUUM HEeUTpaIM3aluu, MOJyYeHUEe HEPACTBOPUMBIX OCHOBAHMUM,



BBITECHEHHE OJJHOTO METAJIA IPYTUM U3 PaCTBOPA COJIU, PEIIEHUE IKCIEPUMEHTAIbHBIX
3aaa4 1no teMe «BakHenmme Kinacchl HEOPraHMYECKUX COCTMHEHHIN.

Iepuoauueckuii 3akoH u Ilepuoanyeckas cucrema XuMu4eckux djaemMeHTos JI.H.
MenaeneeBa. Crpoenne aTomMoB. XuUMHYecCKass CBA3b. OKHCJIUTEIbHO-
BOCCTAHOBUTEJIbHbIEC PEaKINH

[lepBbie MOMBITKU KIacCU(DHUKAMK XUMUYECKUX 3eMeHTOB. [loHsTHe o rpymnmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U IIEJI0YHO3EMEbHbBIEC METaJIIbI, TaJIOTeHbI, HHEPTHBIC
rasbl). JIEMEHTBI, KOTOpbIe 00pa3yoT aM(pOTEPHBIC OKCUABI U THIAPOKCHUIBI.

[Tepuomnueckuii 3akoH. lleproanyeckas cucreMa XUMHYECKUX 3ieMeHTOB JI.I.
MenneneeBa. Koporkomepuomnas u mnuHHomepuomHas ¢opmbl  [lepuommueckoi
cucTteMbl XuMu4deckux anemMeHToB /.M. Menneneesa. [lepuoasl u rpynnel. duznueckuit
CMBICJI TTOPSJIKOBOIO HOMEPA, HOMEPOB MEPHO/Ia U TPYIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aroMmHbIX suep. M3orombl. OmekTponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB IepBbIX 20 XUMHUYECKUX 3JIeMeHTOB [leproanueckoit
cucteMbl J[.MI. MengeneeBa. XapakTepUCTUKAa XUMHYECKOTO »JJIEMEHTa 10 €ro
nonoxxeHuto B [lepnoanueckont cucreme /.M. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUs pajadyca aTOMOB XHUMUYECKUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPyIINaM U MepHoiaM.

3nauenue Ileproandeckoro 3akoHa v [leprnoanM4ecKkoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB JJIs1 pa3BUTHS HaAyKU U npakTuku. J[.1. MeHaeneeB — yu€HbIi U rpaKJaHuH.
Xumudeckas  cBiI3b. KoBajeHTHas (TonspHas W HEMOJSpHAs)  CBS3b.

DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSA3b.
Crenenb okucineHus. OKHUCIUTEIBHOBOCCTAHOBUTENBHBIE peakiuu. [Iponeccsl

OKHCJICHHS ¥ BOCCTaHOBJICHUA. OKHUCIUTEIIN U BOCCTAHOBHUTEIIH.

Xumuueckuu sxcnepumenm.

U3ydeHne oOpas3loB BEIIECTB METAINIOB M HEMETAUIOB, B3aUMOJCHCTBHE
TUAPOKCUJA IMHKAa C pPacTBOpaMU KHUCJIOT M IIeJoYed, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
pPEAKIMU Pa3JIOKECHUS, COCTMHEHHUS).

Meosicnpeomemuvie cesa3u

Peanuzammst MeEXNpeaMeTHBIX CBs3ed TP HM3YYCHHMH XUMHUM B 8 Kjacce
OCYIIECTBISAETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHOHAYYHBIX IMOHSTHH, TaK
Y TIOHATUH, SIBJSIIOIIMXCS CHUCTEMHBIMHU ISl OTIEJIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO I[UKJIA.

OO0muMe ecTeCTBeHHOHAYYHbBIC TIOHITHS: HAyYHbIN (aKT, THUIIOTE3a, TEOPHUsl, 3aKOH,
aHajgu3, CHUHTE3, KiIacCuduKauus, TMEePUOJAUYHOCTh, HAOIIOJACHUE, HKCIECPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

du3nka: MaTepusi, aToOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, WU30TOIIbI,
PaIOaKTUBHOCTb, MOJIEKYJa, SJIEKTPUYECKUM 3apsijl, BEUIECTBO, TEI0, 00BEM,



arperaTHOe COCTOSIHHE BEIIECTBA, ra3, (M3MYECKUE BEIWYWHBI, SAMHUIIBI H3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE3/1b1, COJHIIE.

buonorus: horocunTes, Apixanue, onocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEpAIBI, TOPHBIE TOPOJIBI, ITOJIC3HBIE
MCKOIIaeMbIe, TOTTUBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYeCKasi peaKkus

Ilepuonnueckuit 3akoH. llepmonmueckass cucrema Xxumuuyeckux sneMeHToB J[.U.
MenneneeBa. CTpoeHHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XHUMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS, KaJbLUSI U UX COCAUHEHUNB COOTBETCTBUU
C TIOJIOKEHHEM 3JIEMEHTOB B [leproauyeckoil cuCTEME U CTPOEHUEM HXAaTOMOB.

CrpoeHne BeniecTsa: BUAbl XUMUYECKOU CBS3U. THUITBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEIETKA W BUAA
XUMHYECKOU CBSI3H.

Knaccudukanuss um HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. XHUMHUECKHUE
CBOMCTBA BEIIECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJIACCAM HEOPTaHUYECKUX COCAUHECHUH,
I€HETUYECKAas CBSI3b HEOPIraHUUECKUX BELIECTB.

Knaccudukanuss XUMHAYECKHUX pEakuil MO pa3iu4HbIM  [pU3HaKaMm (110
YUCITYy W COCTaBy Y4YacTBYIOIIMX B PEaKIMHM BEIIECTB, MO TEIIoBOMYy 3PdeKTy, Mo
U3MEHEHHUIO CTETEHEW OKHUCICHUS XUMHUYECKHUX JJIEMEHTOB, IO OOpPaTUMOCTH,IIO
Y4aCTHIO KaTalih3aTopa). DK30- U DHIOTEPMUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue o ckopocth xumuueckon peakiuu. [loHarue o0 oOpaTUMBIX W

HEOOPATUMBIX XUMHYECKUX peakiusix. [IoHsATHEe O TOMOTE€HHBIX U T€TEPOTrEeHHBIX

peakuusx. [lonstue o karamuse. [loHsTre 0 XuMHUueckoM paBHOBecUU. DaKTOPHI,
BIIASIFOLIME HA CKOPOCTh XUMHUYECKOW PEAKLIMU U MOJIOKEHUE XUMUUYECKOTO PABHOBECHS.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaKunm, 3JIEKTPOHHBIN OayaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. COCTaBIEHHE YPABHEHU OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUH C UCTI0JIb30BAHUEM METO/1a AJIEKTPOHHOIO OajaHca.

Teopust B3IAEKTPONUTHYECKON THUCCOLMAIMU. JIEKTPOJUTHl W HEDIEKTPOJIUTHI.
Katnonbl, aHuOHBL. MeXaHU3M JHCCONMALIMM BELIECTB C PA3JWYHBIMU BUJIAMHU
xuMuueckoit cBs3u. CreneHs auccormanuu. CUiIbHbBIC U CIa0bIC DJIEKTPOIUTHI.

Peakiuu moHHOrOo OOMeHa. YCIIOBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE HOHHBIE YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUN U
COJICH B CBETE MPEACTABJICHUN 00 3JIEKTPOIMTUYECKON Aucconmanuu. KayecTBeHHBIC
peakuuu Ha UOHbIL. [loHsITHE O TUAPOIU3E COJICH.



Xumuueckuil sKxchepumenm.:

03HAKOMJICHHE C MOJICISIMU KPUCTATMYECKUX PEIIETOK HEOPTaHUYECKUXBEIIECCTB
— METaJIJIOB M HeMeTaJuIoB (rpaduta U aaMasa), CJIOKHBIX BEIIECTB (XJIOpUAa HATpHs),
UCCIICIOBAaHNE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM peakiuu OT BO3ACHCTBHS
pa3nuuHBIX (PAKTOPOB, HCCIEAOBAHUE AIIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB,
nporecca AUCCOIMAIMHA KUCIIOT, IeJoUueil u colieil (BO3MOXKHO HMCIOJIh30BaHUE BUICO
MaTepHaJiOB), TPOBEACHHE OIBITOB, MILTIOCTPUPYIONINX MPU3HAKU MTPOTEKAHUS PEAKITHIA
MOHHOTO 0OMeHa (0OpazoBaHUE OcajiKa, BBIJICICHNE ra3a, 00pa30BaHUEe BOJIbI), OTIHITOB,
WLTIOCTPUPYIOMINX TPUMEPHl OKUCIUTEIFHO-BOCCTAHOBUTEIFHBIX peakiuii (ropeHue,
peakiuyu PasloKCHUS, COCAMHCHHS), pPACIO3HABAHUE HEOPTaHWYECKUX BEIIECTBC
TIOMOIIIHIO KAY€CTBEHHBIX PEAKIIM Ha HOHBI, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4.

Hemertanibl 1 X COeANHEHUSA

OO01ast xapakTepUCTHKa rajJoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIE
creneHu okucienus. CTpoeHue v pu3ndeckrue CBOMCTBA MPOCTHIX BEIIECTB — IaJIOr€HOB.
XVAMHMUYECKHE CBOWCTBA Ha IpUMepe Xjopa (B3aUMOACHCTBHME C METaIaMH,
HEMeETaJUIaMH, IejaoyaMu). XiaopoBonopod. ConsiHas KMCIIOTa, XUMHUYECKUE CBOMCTBA,
NOJIy4eHHe, IpUMeHeHue. J(eilicTBre XJIopa M XJIOPOBOJAOPOAA HAa OPraHU3M YeJIOBEKa.

Baxneiimme xJI0pUIbl M UX HaXOKJIECHUE B IIPUPOJIE.
OO01as xapaktepucTika 31eMeHTOB VIA-rpytibl. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHwe M (U3HUECKHE CBOMCTBA MPOCTHIX
BELIECTB — KUCIIOPOJia U CEPbl. AJUIOTPONHbIE MOAUPHUKALIUN KUCIOPOAA U CEPBHI.
XuMHueckue cBoiicTBa cepbl. CepoBOJIOpO, CTPOCHHUE, PUINYECKHE U XUMUYECKUE
cBoricTBa. OKCHIBI Ccephbl KAK MPEACTABUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa,
bu3nuecKkue U XMMHUYECKHME CBOMCTBA (0OIIME Kak MPECTAaBUTENs Kiacca KUCIOT U
cnenupuyueckre). XuMUYECKUE PEAKIUH, JIEXKAIIUE B OCHOBE MPOMBIIIJIEHHOTO cI1oco0a
MOJYYEHHUs] cCepHOMl KUCIOThI. [IpuMenenue cepHoil KuciaoThl. ColnM CEPHOUM KHUCIIOTHI,
KauecTBeHHasi peakuus Ha cyibpar-uoH. Haxoxnenue cepbl M €€ coeAMHEHUN
B IIpUpOJE. XUMUYECKOE 3arPs3HEHNE OKPYXKAIOLIEH CPeAbl COEAMHEHUSIMU CEPBI
(KUCIIOTHBIE 10XK]TH, 3arps3HEHNE BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 MPEeI0TBPALLCHUSI.
OO611as xapakTepucTika 31eMeHToB VA-rpynnbl. OcOOEHHOCTH CTPOEHUS! aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHHs. A30T, pacCpOCTpaHEHUE B MPUPOE, GUNUECKUE U
XUMHu4eckue cpoiictBa. KpyroBopor asora B mpupoae. AMMHUAaK, ero (puanyeckue u
XUMHUYECKHUE CBOICTBA, MoJlydeHne U npumeHeHue. Conu aMMOHHMS, UX (pu3HuUecKue
Y XMMHYECKHUE CBOMCTBA, NpUMeHeHNe. KauecTBeHHas peakuys Ha MOHbI aMMOHMUSI.
A3OTHast KUCIOTa, €€ MoydeHue, PU3NYecKrue U XMMHUYECKUE CBOMCTBa (00IIME Kak
MpeICTaBUTEINs Kacca KUCIOT U cnenuduueckue). Mcmnonb3oBanne HUTPATOB U COJIEi
aMMOHHUSI B KauyeCcTBE MHUHEpAIbHBIX yAOOpeHuH. XHUMHUECKOE 3arpsi3HEHHE
OKpYXalolllel Cpellbl COEAMHEHUSIMU a30Ta (KUCIOTHBIE T0KIH, 3arpsi3HEHUE BO3/lyXa,
mo4BbI M BoAoEéMOB). Docdop, amnorponHbie Mogudukanuu Gocdopa, GU3NIECKUE U
xumuueckue cBoiictBa. Okcun docdopa (V) u dochopras kuciaora, husnyecKue



U XUMUYECKHE CBOMCTBa, monydeHue. Hcmons3oBanue ¢ochaToB B KadyecTBe
MUHEPATBHBIX yI0OPECHHM.

O61mas xapakrepuctuka 351eMeHToB [V A-rpynmbl. OcOOEHHOCTU CTPOCHHS aTOMOB,
XapaKTepHbIE  CTENEHU  OKHUCICHMS.  YTJepoJd, aUIOTPONHbIE  MOAU(PHUKALUH,
pacrpocTpaHeHue B MOpUpoae, (PU3MUecKMe U XHUMHYECKHE CBOMCTBA. AJICOpOIUS.
Kpyrosopot yriepoaa B npupone. OKcuasl yriaepoaa, ux (GpU3n4eckue U XMMHUYECKUe
CBOMCTBA, ICHCTBUEC HA KUBBIC OPTAHU3MBI, TTOTYUCHUE U TPUMEHEHNE. DKOJIOTHUECKHE
npoOeMbl, CBsi3aHHbIE ¢ OKcuaoM yriaepoja (IV), runore3a riodanbHOro MOTEIICHUS
KJIMMaTa, MapHUKOBBIA 3G (dekT. YrojpHas KucioTa U e€ coid, uX (U3HYECKUE U
XUMHUYECKUE CBOMCTBA, MOTyueHue U mpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. VMcnonb3oBanue kapOOHATOB B OBITY, MEJIUIIUHE, TPOMBIIIUIEHHOCTH U CEJILCKOM
XO3SIUCTBE.

[lepBoHavabHBIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAUHEHUSIX
yraepoja (MeTaH, 3TaH, STWJIEH, alleTWIEH, ATaHOJ, TIUIEPUH, YKCYCHas KHUCJIOTA).
[TpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB (YTOJIb, IPUPOIHBIN Ta3, HEPTH), TPOTYKTHI UX
nepepadboTku (0EH3MH), UX POJIb B OBITY M IPOMBINIJIEHHOCTH. [ToHATHE 0 OMOIOTHYECKU
BOKHBIX BEIIECTBAX: JKHpaxX, OeIkax, yrieBojax — M WX POJIM B >KM3HU YEIOBEKa.
MatepuaibHOE €AMHCTBO OPTAaHUYECKUX U HCOPTAHMIECCKUX COCTMHCHUM.

Kpemnuii, ero ¢pusndyeckue u XMMUYECKUE CBOMCTBA, MOJYYCHHE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoje. O6ume npeacrapienus o6 okcuae kpemuus (IV) u
KpeMHueBor kucnore. CHUIUKATHI, UX MCIOJIH30BAHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiime cTpouTeNbHBIE MaTepuaibl: KepamMuKa, CTEKJIO, IEMEHT, OCTOH,
xene300eToH. [IpobieMbl 0€30MaCHOr0 HMCIHOJB30BaHUS CTPOMTENIBHBIX MaTEepUAIOB
B [IOBCEIHEBHOU >KU3HM.

Xumuyeckui 3KCnepumenm:

U3yueHHe oO0pa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI M HAOJIOJEHHUE MPU3HAKOB HX
MPOTEKaHMs, OMBITHI, OTPAKAIOIMINE (PU3NIECKUE U XUMUYECKHUE CBOMCTBA TaJIOT€HOB U
UX COEIUHEHUM (BO3MOXXHO HCIIOJIb30BAHUE  BUIEOMATEPUATIOB), O3HAKOMIICHHE
c oOpasnamMu XJIOPUJOB (TaJIOTE€HUIOB), O3HAKOMJICHHE C O0Opa3naMu cepbl U €€
COCTMHEHHSIMU (BO3MOKHO HCIIOIB30BaHKE BUJIEOMATEPHAIIOB), HAOIIOIEHHE TpoIecca
oOyriiMBaHMs caxapa Moj ACHCTBUEM KOHIIEHTPUPOBAHHON CEPHOU KHUCIIOThI, U3yUYECHHE
XUMUYECKUX CBOWCTB pa30aBJICHHOW CEPHON KHCIOTHI, MPOBEJACHUE KaueCTBEHHOMU
peakuuu Ha cylib(aT-uoH W HaAOJIOJEHHE MpHU3HAKa €€ MPOTEKaHWs, 03HAKOMIIEHHEC
dbu3nueckumMu  cBoiicTBamMu  a3ora, (ochopa u  uUX coeauHEHUH (BO3MOMXKHO
WCIIOJIb30BAaHUE BUCOMATEpPUAIOB), oOpa3iamMu a30THBIX U (OCHOPHBIX YAOOPECHHI,
NoJIyueHue, coOupaHue, pacro3HaBAHME U WM3Y4YEHUE CBOMCTB aMMMAaKa, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi HAa MOH aMMOHHS U (ochaT-uoH M M3yYCeHHE MPU3HAKOB UX
MIPOTEKAHUsI, B3aUMOJCUCTBUE KOHUECHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEJIbBIO
(BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3YUYEHUE MOJIENE KPUCTAUTMUECKUX
peméTok anmMasa, rpaduta, QyuiepeHa, 03HaKOMIIGHHE C TPOIECCOM afcopOIu



PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIVIEM W YCTPOWCTBOM IPOTHMBOrasa,
IOJly4EHUE, COOMpaHue, PpAaCHO3HABAaHUE M M3YyYEHUE CBOWCTB YIJIEKUCIIOIO rasa,
IPOBEJCHUE KAueCTBEHHBIX peakUMid Ha KapOOHAT M CHJIMKAT-UOHBl M H3Y4YECHHE
IIPU3HAKOB  MX  IPOTEKAaHMs, O3HAKOMJIEHME C  IPOAYKIMEH  CHIMKATHOU
IIPOMBIIUICHHOCTH, PpEIIEHUE OHKCIIEPUMEHTAIbHBIX 331ad M0 TeMe «BaxHeunmme
HEMETAJUIBl U UX COCAUHECHUS.

MeTasuibl M X COeTUHEHMS
OO6m1ast xapakTeprUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX
nojioxkeHusa B Ilepuoguueckon cucreme xuMudeckux 3neMeHToB .M. MenneneeBa u
cTpoeHusi atToMoB. CTpoeHue MeTajuioB. MeTanyeckas CBsA3b U METaJUIMuecKas
KpUCTAJUIMYECKass pemeTka. OJEKTPOXUMUYECKUM PsAJl  HANPSHKEHUA METaJlIoB.
duznueckre 1 XUMUIECKHUE CBOMCTBAa MeTauioB. OOIIHe CrTOCOObI MOTYyUYESHHS] METAILIIOB.
[ToHsaTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPo3uu. CIuiaBsbl
(cTanb, 4yT'yH, TIOPATIOMUHUM, OPOH3a) U UX MPUMEHEHWE B OBITY U IMIPOMBIIIICHHOCTH.

[Ilenounsle Metaiuipl: MoJiokeHHE B llepuogmueckon cHUCTEME XMMUYECKHX
sanemeHnToB J[.MI. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXJICHUE B MPUPOJE.
dusznyeckue W XUMHUYECKHE CBOMCTBa (Ha mpuMepe HaTpus W Kanus). OKCUAbl U
TUIPOKCUIBI HATPpUs U Kanus. [[puMeHeHne MEemT0YHbIX METAIIIOB U UX COCAUHECHUM.

[IlemoyHO3eMENBHBIE METAIUIBI MAarHUM M KaJIbIMIA: MOJI0KeHHE B [lepuoanueckoit
cucteMe Xxumuueckux aneMeHToB [[.M. MeneneeBa, CTpoeHUE UX aTOMOB, HAX0XKICHUE
B npuponae. PHU3NYECKUE U XMMHUYECKHE CBOMCTBA MArHus M Kanpuusa. Baxuenmmue
COCIMHEHMS KalblUsl (OKCUJ, THAPOKCUM, coiu). JKECTKOCTh BOJBI U CHOCOOBI €€
YCTpaHECHUS.

AmomMuHui: nonoxkeHue B Ilepuoandeckoil cucreme xumuyeckux anemeHTon ..
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKJECHUE B mpupoae. PU3NUECKUEe U XUMHUUYECKUE
CBOMCTBA aTtOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U TUJIPOKCH]IA aTFOMUHUS.

Keneszo: nmomoxenue B lleproanyeckor cucreme XUMUYECKUX 3eMeHTOB /JI.I.
MenpaeneeBa, CTpOEHHE aTOMa, HaXOXJAeHUE B Ipupone. PU3NUEeCKUEe U XUMHUYECKUE
cBoMcTBa xene3a. Okcuapl, ruapokcuibl U conu kenesa (II) u xxenesza (I11),ux cocras,
CBOWCTBA U MOJIyYCHHUE.

Xumuueckuu sxcnepumenm.

03HaKOMJICHHE C oOpa3lamMy METaJlJIOB M CIUIaBOB, X (PU3UYCCKUMH CBONCTBAMH,
U3YYCHUE  pEe3yJIbTAaTOB  KOPPO3WHM  METAUIOB  (BO3MOXXHO  HWCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJICCTBUS OKCH/IA KaJbIUs U HATPUS C BOJAOU
(BO3MOIKHO HCIIOJIb30BAaHHUE BHICOMATECPHAIOB), UCCISIOBAHUE CBOMCTB KECTKOM BOJIBI,
npoliecca TOpeHus xkele3a B KUCIopoae (BO3MOYKHO HCIIOIb30BaHUE BHICOMATEPHAIIOB),
IIPU3HAKOB MPOTEKAHMUS KaYeCTBEHHBIX PEAKIIUA HA HOHBI (MArHKs, KaJbIIHs, aTFOMUHHUS,
nuuka, skene3a (II) u xenesza (II1), meau (II), HaOmromeHWe U OMUCAHHUE TPOIECCOB
OKpalllMBaHUs TUIAMCHH MOHAMU HATPUS, KIS U KalbIUsA (BO3MOXHO HCIIOJIb30BAaHUE



BUJICOMATEPHUATIOB), UCCIeNOBaHNE aM(OTEPHBIX CBONCTB THUIAPOKCHIA QITIOMUHUS H
TUJIPOKCHJIA 1IMHKA, PEIICHUE OHKCIIEPUMEHTAJIbHBIX 3a7ad no Teme «Baxnenmme
METAaJJIbl U UX COCIUHECHUS.

XuMHuS ¥ OKpY:KaWIas cpeaa

BemectBa W MaTepwanabl B TOBCEJIHEBHOM JKW3HHM 4eJoBeka. besomacHoe
UCIIOJIb30BAHNE BEIIECTB M XUMHYECKHX peaknuid B ObiTy. [lepBas momornp mnpu
XUMHYECKHX 0XKOTaX M OTPABJICHUSX.

XUMHYECKOe 3arps3HCHUE OKpYXKAroIIeH cpenbl (MpelenbHas —JIOMyCTHMAs
KoHleHTpanusi BemectB (manee — [1/IK). Ponb Xumum B pemIeHMH 3KOJIOTUYECKUX
npobiiem.

Xumuueckuil sKcnepumenm:
U3ydeHrne oOpasloB MaTepuajoB (CTEKIO, CIUIaBbl METAJUIOB, ITOJMMEPHBIC
MaTepHabl).

Mesicnpeomemnvle ces3u

Peanuzanusi MeEXNpeaMETHBIX CBS3€d NpU H3yYeHWH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS YEPEe3 UCTOIB30BAHKE KaK OOINX €CTECTBEHHO-HAYYHBIX MMOHATUMN, TaK
U TIOHATHUM, SBJSIOMIUXCS CHCTEMHBIMH JJIS OTICIBHBIX TIPEIMETOB €CTECTBEHHO-
HAYYHOTO IIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHBIEC MOHATHS: HAy4HbIN (DaKT, TUMOTE3a, 3aKOH, TEOPHs,
aHanu3, CHUHTE3, Kilaccu(uKanus, NEePUOJUYHOCTb, HAOMIOJACHUE, DSKCIEPUMEHT,
MOJICTUPOBAHUE, HW3MEPCHHUE, MOJCINb, SBJICHUE, MAPHUKOBBIA 3(P(HEKT, TEXHOJIOTHS,
MaTepHabl.

dusnka: mMaTepusi, aTOM, JJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJI, H30TOIIHI,
PaINOaKTUBHOCTh, MOJICKYJa, dJIEKTPUUECKHHA 3apsij, MPOBOJIHHUKH, MOJTYIPOBOIHUKH,
JUDJIEKTPUKH, (DOTODIIEMEHT, BEIIECTBO, TE€JIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTRA,
ra3, pacTBOp, pPACTBOPUMOCTb, KPHUCTALTMYECKAs pEMmIETKa, CIUIaBbl, (QHU3NYECKUe
BEITUYMHBI, €IUHUIBI H3MEPEHHUs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
CounHize.

buonorus: ¢dorocunTe3, npixanwe, Ouocdepa, IKOCUCTEMA, MHHEPATLHBIC
yI0OpEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, rumpocdepa, MUHEpaAbl, TOPHBIE MOPOIbI, IMOJE3HBIC
MCKOIIaeMbIe, TOITUBO, BOJHBIC PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATBI

JIMYHOCTHBIE PE3yIbTaThl OCBOCHHSI IIPOTPAMMbI OCHOBHOTO 0OIIET0 00pa30BaHuUs
JOCTUTAIOTCS B XOJi¢ OOYYCHHS XUMHH B CIUHCTBE Y4YeOHOW M BOCHHMTATEIBHON
JESATCIIBHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMH POCCHUCKHMHE COITMOKYJIBTYPHBIMH U
JYXOBHO-HPABCTBCHHBIMHU IICHHOCTSAMH, IPUHATBHIMH B OOIIECTBE MPAaBUIAMUA M HOPMaMH
TIOBEJICHHS U CITOCOOCTBYIOT IIPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS U COIIHATTU3AIHH
00yJaronuxcsl.

JIMyHOCTHBIC PE3yIbTATHI OTpaKaroT TOTOBHOCTb 00yYaroIMXCsl
PYKOBOJICTBOBATBCS CUCTEMOW IO3UTHBHBIX IEHHOCTHBIX OPHUEHTAIMA W pacIIMpeHUE
OTIBITA JISATEIIPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpHOTHYECKOTO BOCTTUTAHUS:

LEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HUCTOPHYECKOMY H
HayYHOMY HacJleINI0, TOHUMaHUs 3HAaUE€HUSI XUMUYECKOW HAyKH B )KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHON HMHPOpMALMEN O NeperoBbIX
JOCTUKEHUSIX M OTKPBITHSX MHUPOBOM M OTE€YECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTU
B HAYYHBIX 3HAHHIX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) TPaKAAHCKOT0 BOCIIUTAHUS:

IIPEICTABIICHUS O COLMAIIBHBIX HOPMaxX U MpaBUJIaX MEKIUYHOCTHBIX OTHOILIECHUN
B KOJUJIEKTHBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, Y4EOHO-
UCCJIEIOBATENLCKOM, TBOPUECKOW W JAPYrMX BHJAAX JAESITEIbHOCTH, TOTOBHOCTHK
pa3HOOOpa3HOW  COBMECTHOM  JESTEIbHOCTH  NPH  BBINOJIHEHHH  Y4YEOHBIX,
M03HABATEJIbHBIX 33]1a4, BHITOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/1aHUU YUEOHBIX
IPOEKTOB, CTPEMJICHUS K B3aUMOINOHMMAHHUIO W B3aUMOIIOMOIIM B MPOLECCE ATOU
yueOHOU NIesATeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBEIECHUE M MOCTYIKHU CBOUX
TOBAapMIlEd C IO3MIMHM HPABCTBEHHBIX W NPABOBBIX HOPM C YYETOM OCO3HAHUSA
MTOCJEACTBUN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PEHUYECKHE TPEACTABIACHUS O BEIMICCTBE W XMMHUYECKOH PCaKIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKHA U COCTABJISIOIINE OCHOBY
JUIE TIOHUMaHMs CYIIHOCTH HAyYHOW KapTHHBI MHpa, NMPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AUMOCB3AX 4YeJ0BEeKa C MPUPOIHOM CPEeoH,
O POJIM XMMHUH B MIO3HAHHH dTHX 3aKOHOMEPHOCTEIA;

II03HaBaTEIbHbIE MOTHUBEI, HAIIPABJIEHHBIE Ha [TOJyUYCHIE HOBBIX 3HAHHUI 110 XMMHH,
HEOOXOIUMBIE JIJIs1 OOBSICHEHHUS HA0JII0JTaeMbIX IIPOIIECCOB M SBJICHHMA, TTO3HABATEIILHOM,
UH(GOPMAIIMOHHON U YNTATEIbCKOM KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIILHOM
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paboThI C y4eOHBIMH TEKCTaMH, CIIPABOYHOMN TUTEPATYPOM, JOCTYITHBIMU TEXHUUECKUMHU
CpeaCcTBaMU HH(POPMAIIMOHHBIX TEXHOJIOTU;

MHTEpEC K 00YUYEHHUIO U IO3HAHUIO, JIF0003HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTh
K caM000pa30BaHUIO, IPOEKTHON U MCCIIEN0BATENbCKON IEATEIHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABJIEHHOCTU U YPOBHS OOy4Y€HHUS B JJaJbHEHIIEM;

4) popMupoBaHHSs KYJIbTYPbI 310POBbI:

OCO3HAHUE IIEHHOCTU »KW3HU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 3/I0POBBIO,
YCTAHOBKH Ha 3/I0POBBIM 00pa3 KU3HU, OCO3HAHUE TOCJICICTBUN U HEMPUSATHUE BPEAHBIX
OpUBbIUEK (YMOTpeOJEHUsT aJIKOrojsi, HApKOTHKOB, KypeHHs), HEOO0XOIUMOCTH
coOo/IeHnsT TIpaBmJI O€30MaCHOCTH TIpH OOpaIieHuH ¢ XUMHUYECKHMMH BEIeCTBAMH
B OBITY U peaJIbHON KU3HU;

5) TPya0BOro BOCIIMTAHHA:

HHTEPEC K MPAKTUYECKOMY HM3YYEeHHIO mpodeccuil ¥ Tpyaa pasIddHOTO poja,
YBOKEHHUE K TPYIy U pe3yJbTaTaM TPYJIOBOH JEATCILHOCTH, B TOM YHCIIEC Ha OCHOBE
OPUMEHCHHS MPEIMETHBIX 3HAHHUN MO XHMHH, OCO3HAHHBIA BHIOOP HHIMBHAYAIbHOM
TPAeKTOPUU MPOJOLKEHUST O00pa3oBaHMsS C Y4ETOM JHYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M TOTPEOHOCTCH, YCIEUTHON
npoeCCHOHATBHON IEATCIPHOCTH W Pa3sBUTHS HEOOXOIUMBIX yMEHHH, TOTOBHOCTH
alanTUPOBATHCS B MPO(PECCHOHATIBHOMN Cpejie;

6) IKOJIOrMIecKOro BOCTIMTAHHMS:

HKOJIOTHYECKH 1EJIECO00pa3HOE OTHOIICHUE K MPUPOJI€ KaK MCTOUYHMKY >KU3HHU Ha
3emie, OCHOBE €€ CYIIECTBOBAHUS, MOHMMAHUE IIEHHOCTU 3JI0POBOr0 M O€30MaCHOIO
oOpaza ’KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3UYECKOMY U
TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJIEHUS TPaBUJI OE30MacHOTO
MOBEJICHUS TP pabOTE C BEIIECTBAMHU, a TAKKE B CUTYyaIUAX, YTPOKAIOIIUX 310POBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUWA, TMOJydaeMble MPU HM3YYCHUH XUMHH, IS
pelieHusl 3a7ad, CBSA3AHHBIX C OKPYXAKLIEHW IPUPOAHOM CPENOM, I TOBBIIICHUSA
YPOBHS IKOJOTUYECKOUN KYJIbTYPhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa dKOJIOTHYECKUX
npo0ieM W TyTed HX pEIIeHHUs] TOCPEACTBOM METOJIOB XUMHUHU, IKOJIOTHYECKOTO
MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEJIbHOM, KOMMYHUKATUBHOW U
COLIMAIBHOM MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATHBI

B  cocraBe  MeranpeaIMETHBIX  pE3yJNbTAaTOB  BBIACHSAIOT  3HAYUMMBIEIJIS
dbopMHpOBaHUS MHUPOBO33PEHHUS OOICHAYYHBIC TMOHATHS (3aKOH, TEOPHSs, MPUHIIUII,
runoresa, pakT, CUCTeMa, MPOIECC, IKCIIEPUMEHT U JIPYTroe.), KOTOPbIE HUCIONb3YIOTCA
B €CTECTBEHHO-HAYUHBIX YUEOHBIX MIpeAMETax U MO3BOJISIOT HA OCHOBE 3HAHUUN U3 ITHX
npeaMeToB (OPMUPOBATH MPEJACTABICHUE O IEJIOCTHONM HAay4YHOW KapTHHE MUPaA,H
YHUBEpCAJIbHBIC YUeOHbIE NeUCTBUS (TT03HABATEIbHbIE, KOMMYHUKATUBHbIE,
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pETYJIATUBHBIE), KOTOpBbIE o0ecreuynBaroT dbopmupoBaHue TOTOBHOCTH
K CAMOCTOSITEIbHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHUIO yU€OHOM NESITEeIbHOCTH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC Y4eOHbIC ACCTBUS
ba3oBble JJoruueckue JeiicTBHUA:

YMEHUSI UCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJIEHUS] MPU OCBOCHUM 3HAHWM:
pPacKpbIBaTh CMBICT XUMUUYECKUX TOHSATUM (BBIACISATH UX XapaKTEpHbIE MPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JPYTUMH TOHSATHUSMH), HCIIOJIB30BAaTh MOHATHS JIJIs
OOBSCHEHHsI OTIEIBHBIX (DAKTOB W SBICHWM, BBHIOMPATh OCHOBAHHUS W KPUTCPUUIJIS
KIacCu(UKAIM XUMUYECKUX BEIIECTB M XHWMHYECKHX PpEaKIfii, YCTaHaBIIUBATh
MIPUYMHHO-CJICJICTBEHHBIC CBS3U MEXJY OOBEKTaMHU H3YUYCHHS, CTPOUTH JIOTMUYECKHE
paccyxaeHuss (MHIAYKTUBHBIC, IEAYKTUBHBIC, IO AaHAJIOTWH), JeJIaTh BBIBOJBI H
3aKJIIOYCHUS,

YyMEHHUE TIPUMEHSITh B TIpoOIlecCe TMO3HAHUS TOHATUS  (IpeAMETHhIE U
METanpeIMETHbIC), CUMBOJUYECKUE (3HAKOBBIC) MOJCIIM, HUCIOJb3yEMble B XHUMHH,
peoOpa3oBbIBATh IMMPOKO IPUMEHSEMbIE B XHUMHU MOJICIIBHBIC TPEACTaBICHUS —
XUMUYECKUH 3HAK (CUMBOJI 2JIEMEHTA), XUMHUYECKasi popMyJia U YpaBHEHUE XUMUUECKOM
peaKIuyu — MpH PEIICHUH Y4eOHO-TI03HABATEIBHBIX 3a/1a4, ¢ YUYETOM 3THX MOJICJIBbHBIX
MPEJICTABJICHUN BBISBISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKKW HU3Y4a€MBbIX
00BEKTOB — XHMMHUYECKMX BEIIECTB W XHUMHUYECKUX pEaKIUW, BBISBIATH OOIINE
3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3M W IIPOTUBOPEYHS B H3YYAEMBIX
rpoleccax U sIBICHUSX.

ba3oBble ucciienoBaTe/IbCKue 1eCTBHUA.

YMEHHUE HCIMOJIb30BaTh IIOCTABJIEHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHUS, a TAKXKE B KaueCTBE OCHOBBI sl (DOPMUPOBAHUSI TUIOTE3bI MO MPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMbBIX CYKICHUU;

NpUOOPETEHUE ONbITa N0 IUIAHUPOBAHWIO, OpPraHU3allid U  MPOBEACHUIO
YYEHUYECKUX DKCIIEPUMEHTOB, YMEHHE HAOII0/IaTh 32 XOJI0M IMPOIECcca, CAMOCTOSITETLHO
IIPOTHO3ZUPOBATH €r0 PE3yIbTaT, POPMYITHPOBATH OOOOIIICHHS M BBIBOJIBI IO PE3YyIbTaTaM
MPOBEJAEHHOTO OMBITA, UCCIIEA0BaHUs, COCTABIIATH OTUET O MPOJACIaHHOMN padoTe.

Pabora ¢ unopmanmeii:

yMEHUE BBIOMPATh, aHATU3UPOBATH M HHTEPIIPETUPOBATH MHPOPMAIIUIO PA3TIAYHBIX
BUJIOB U (OpM TMpeACTaBICHUS, MOJYy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (HAY4YHO-
MONyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJICpP)KAaHUs, CIIPAaBOYHBIE MOCOOUS, PECYpChI
NHTepHeTra), KpUTHUYECKU  OIEHHUBATh MPOTHUBOPEUYMBYIDO W  HEJIOCTOBEPHYIO
uHdOpMaIHIo;

YMEHHUE TMPUMEHSATHh pa3IMYHbIE METOJbI M 3alpoChl MpPH TMOWCKE U OTOOpe
nH(pOpMaIMK U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOAUMBIX JJIsI BRITIOJIHEHUS YU€OHBIX U
MO3HABATENIbHBIX 3a/a4 OMNPEAEIEHHOr0 THIA, MNPUOOpPETEHUE OMbiTa B OOJACTH
WCIIOJIb30BaHusl UH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUM, OBJIAJICHUE

12



KYJIbTYPOU aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHbBIX IOMCKOBBIX CUCTEM, CAMOCTOATEIBHO
BbIOMpaTh ONTUMAIbHYI (OpMYy MPEACTaBICHUS HH(POPMalUUM U WUIOCTPUPOBATH
pelIaeMble 3a7a4l HECIOXKHBIMU CXEMaMHU, TuarpaMMaMu, IpyrumMu ¢popMaMu rpaduxu
1 UX KOMOHHAIUSIMH;

YMEHUE  HCHOJB30BATh W  AHAIM3UPOBATH B  IpoLecce y4yeOHOW |
UCCJIEIOBATENBCKOW JACSITENBHOCTH HWH(POPMALMI0 O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO X03IMCTBA ¥ TPAHCIIOPTA Ha COCTOSIHUE OKPYXKArOIIeH PUPOIHON CPEIBL.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE Y4eOHbIC HeHCTBUS:

YMEHHE 3aJlaBaTh BOIPOCHI (B X0/€ Auanora U (Wiu) JUCKYCCHHM) MO CYILIECTBY
o0cyx1aeMoil TeMbl, (POPMYJIHUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBHIMOIHEHUS
MPEIJIOKEHHON 3a/1a4u;

OpUOOpeTEeHNEe ONbITa MPE3EHTAUUU PE3YyJIbTATOB BBIMNOJIHEHUS XUMHUYECKOIO
JKCIEPUMEHTa (JJaOOPATOPHOIO OIBITA, JIA0OPATOPHOM PAdOTHI MO HCCIEAOBAHUIO
CBOMCTB BEILIECTB, yU€OHOIO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHHUKAMU TO3HABAaTEIbHOU U
UCCJIEI0BATENbCKONW JAEATENBHOCTH MPU PELIEHUM BO3HUKAIOIIUX MPOOJEM Ha OCHOBE
yuéTa 0OLIMX MHTEPECOB U COTJIACOBAHUSA MO3UIMM (0O0CYXAeHHs,, OOMEH MHEHUSIMH,
«MO3TOBBIE€ HITYPMBD», KOOPIAWHALAS COBMECTHBIX ACHCTBUM, ONPEACICHUE KPUTEPHUEB
10 OLIEHKE KaueCTBa BBIIIOJIHEHHOW Pa0dOThI U IpYTHUE);

PeryasitTuBHble YHMBeEpCAJbHbIC Y4eOHbIC ACHCTBHS:

YMEHHE CaMOCTOSATENBHO ONpEACIATh LENH JCSATCIBHOCTH, IUIAHUPOBATH,
OCYIECTBIIATh, KOHTPOJIMPOBaTh M MpPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesATEeIbHOCTb, BbIOMpaTh HauOosee 3(P(EKTUBHBIE CHNOCOOBI PEIICHHsS] Y4YEOHBIX WU
IIO3HABATEJIbHBIX  337a4, CAaMOCTOATEIbHO  COCTaBIATh WIM  KOPPEKTHPOBATh
MIPEVIOKEHHBIA ANTOPUTM JIEUCTBUN NPH BBINIOTHEHUN 33aJaHUN C YUYETOM MOJIYyYEHUS
HOBBIX 3HAaHUI 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKUUAX, OLCHUBATb
COOTBETCTBUE IOIYYEHHOIO pPE3yjbTaTa 3asBICHHOM LIE€IM, YMEHHE HCIOJb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IIPeJIaraéMble B YCIIOBUHU 33JaHUM.

HPEIMETHBIE PE3YJIBTATDI

B coctaBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO O0S3aTEILHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JTaHHOUW (penepanbHOM paboueld mporpaMMOl, BBIICISIOT: OCBOCHHBIC
00yJaronuMMuUCs Hay9YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI EUCTBHM, crieluPpuaecKue s
PEAMETHON 001acTH «XUMUS», BUIBI ISATEIBHOCTH IO IMOJTYYCHUIO HOBOTO 3HAHMS,
€r0 MHTEPIPETAINH, PEOOPa30BAHUIO U PUMEHECHHIO B PA3IMIHBIX YICOHBIX M HOBBIX
CUTYaITUsIX.

K koniy oOyueHust B 8 KJjacce TpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Yy OOYHAIOIITUXCSI YMEHHUI:

13



pacKpbpIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IOHSATHUH: aroM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MTPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJITHOPOJIHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHas M MOJIEKYJSpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasl AOJISI XUMUYECKOIO 3JIEMEHTa
B COCIMHEHUHU, MOJSIpHBIH OOBEM, OKCHJA, KHCIOTa, OCHOBAaHHE,  COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIIEHUS, XUMHUUYECKasl peaKkuus, Kiaccuuxarus
peakluii: peaKkui COCIUHEHHUs], PEaKI[MU PA3JI0KEHU, PEAKIIMH 3aMELIEHUs, PeaKIun
o0MeHa, 3K30- U 3HJIOTEPMUYECKUE PEaKLUH, TEIJIOBOM 3PPEKT peakuuu, SApo aroma,
AJIIEKTPOHHBIN CJIOM aroMma, aroMHas OpOuTalb, PaJAUyC aToOMa, XMMHYECKas CBS3b,
NOJIIpHAsE W HEMOJSIpHas KOBAJEHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBasi A0S BEIIECTBA (MPOLICHTHAsI KOHLIEHTPAIUs) B pacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX ITOHATUI U IPUMEHSATD 3TU
MOHATHUS NIPHU ONMMCAHUU BEIIECTB U UX MPEBPALLECHU;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIA COCTaBJIEHHUS (OPMYJI BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONPEIENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIMHEHHUSX, CTENEHb
OKHUCJICHUSI DJIEMEHTOB B OHWHApHBIX COEIUHEHMSX, IPUHAUIEKHOCTh BELIECTBK
OnpenenEéHHOMY KJacCy COE€IMHEHMM 1o (opMmyiaM, BHJ XUMHUYECKOM CBS3H
(KoBaJICHTHasl U1 MOHHAs) B HEOPTraHUUECKUX COCAUHECHUSX;

packpbiBaTh cMbIci [lepuoanueckoro 3akona [[.1. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE NEPUOJUYECKON 3aBUCHUMOCTHM CBONCTB XMMHUYECKUX 3JEMEHTOB OT HUX
noyiokeHus: B llepuoanyeckodl cucTeme, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHUsI, 3aKOHA ABOTraapo;

ONUCHIBATh U XapakTepus3oBaTh TaOiaMuHyo (opmy Ilepuonnyeckoil cucTembl
XUMHUYECKUX DJIEMEHTOB: Pa3jIMyaTh MOHSITHS «IJIaBHas nmoArpynna (A-rpymnma)» u
«mobounas mnoarpynmna (b-rpymma)», wMaible W OOJbBIIME TEPUOJBI, COOTHOCHTH
0003HauYeHUs, KOTOpble uMeroTcss B Tabnuue «lleproguueckas cucreMa XUMHUYECKHX
anemeHntoB /.M. MenzneneeBa» ¢ 4YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS ATOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsija sjapa, oOOIIee 4YHUCIO DBJIEKTPOHOB H
pacrpeiesieHUe X MO JIEKTPOHHBIM CIIOSM);

KJIACCU(PUIMPOBATh  XUMHUYECKHE  DJIEMEHTBhl, HEOPraHMYEeCKHEe  BEIIECTBa,
XUMHUYECKHE peakUuH ([0 YMCIy M COCTaBy y4YacTBYIOIIMX B PEAKLHMH BELIECTB,IO
TerioBoMy 3P dexry);

XapaKTepu30BaTh (OMUCHIBATh) O0IIME XMMUUECKHUE CBOMCTBA BEIIECTB Pa3InYHbIX
KJIACCOB,  TOJTBEpXkAas  ONHWCAHWE MpPUMEpPaMU  MOJIEKYJSPHBIX  ypaBHEHHM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

MPOTHO3UPOBAThH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaY€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH NMPOTEKAHNA XUMUYECKUX MPEBPALLEHUIN B PA3JIMUHbBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3J€MEHTa Mo (opMylie COETUHEHHs, MACCOBYIO OO
BEILECTBA B pACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON pPEAKIUY;
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MIPUMEHSTH OCHOBHBIC OTIEPAIMH MBICTUTEIILHON JESTEIHPHOCTA — aHATN3 U CUHTE3,
cpaBHEHHE, 00O0OIIEHNE, CHCTEeMATHU3aIuIo, KIACCU(DHUKAINIO, BBISBICHHE MPUIUHHO-
CJIEICTBEHHBIX CBSI3€H — JJI M3YyUYCHUS CBOMCTB BELIECTB U XUMHUYECKHUX PEaKIIUM,
€CTECTBEHHO-HAYYHBIC METO/IbI MIO3HAHUS — HAOJIOICHNEe, H3MEPEHUE, MOJICITMPOBAHNE,
HKCHEPUMEHT (peaibHbIM U MBICIICHHBIN);

CJIeIOBaTh TNPaBWJIaM IOJIb30BAHUS XHUMHUYECKOM MOCY/IoNH u J1abopaTOpHBIM
obopynoBaHHEM, a TaK)Ke NpaBWUiIaM OOpaIIeHHWs] C BEIIECTBAMH B COOTBETCTBHHC
WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB 10 TOJYYCHUION
coOupaHuio Ta3000pa3HbIX BEIIECTB (BOIOpOJAa M KUCIOpPOAA), HPUTOTOBIICHUIO
PacTBOPOB C OMPEACIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
MPOBOJUTh XUMUYECKHE IKCIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEIOYECH M
KHUCJIOT C TIOMOIIBIO UHUKATOPOB (J1aKMycC, peHoTanenH, METUIOpaHX U JPYTHE).

K koHiy oOyueHus B 9 kJjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUIM:

PACKpBIBATH CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMAYECKUU DJIEMEHT, aTOM,
MOJIEKYJa, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHMCIICHHUS, XWMHYECKas pEaklMs, XUMHAYECKas
CBS3b, TEIUIOBOM A((PEKT peakiuu, MOoJib, MOJSIPHBIA 00BEM, PACTBOP, DIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, AJIEKTPOJIUTHYECKAss AMCCOLMALNS, PEaKUUH HOHHOrO OOMeHa,
KaTauu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHMble pEaKIUH,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINU, OKUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJIOTPOIHUs, aM(POTEpHOCTb, XUMHUYECKas CBs3b (KOBaJEHTHa,
WOHHAs, METAJJIMYecKas), KPUCTANIMYECKasi peleETKa, KOPPO3Hsl METAIJIOB, CILUIABBI,
CKOPOCTb XMMHWYECKOM pEakUuu, IpeaesbHO Jonyctumas KoHueHtpamusa [IJIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATUN U MPUMEHSITHITH
ITOHSATHS IPU ONIMCAHUU BEIIECTB U UX MPEBPALLICHUM;

WCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUISI COCTAaBJICHHS (HOPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTb M CTENEHb OKHUCIEHUS XUMHYECKUX JJIEMEHTOBB
COCIMHEHUAX PA3IMYHOTO COCTAaBa, IPUHAIICKHOCTD BELIECTB K ONPEACIEHHOMYKIIACCY
coeuHeHud 10 ((dopMynaMm, BHJA XUMHUYECKOW CBs3UM (KOBaJ€HTHas, WOHHas,
MeTaJUTMYecKas) B HSOPraHMYECKUX COSTMHEHUSX, 3apsi/] HOHA 0 XUMHUYeCKonopmyIie,
XapakTep Cpeapl B BOJHBIX pPacTBOpax HEOPraHUYECKUX COCAUHECHUMW, THII
KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh  cMbIici  [lepumommyeckoro  3akona .M. MeHneneeBa wu
JEMOHCTPUPOBATH €r0 MOHMMAaHHE: OMUCHIBATh U XapaKTepPU30BaATh TAOIHUHYIO (HOopMy
[leproguyeckol CHCTEMBI XUMHYECKUX DJIEMEHTOB: pAa3jauyaTh MOHATUSA «IJIABHAs
noarpymnmna (A-rpynma)»y u «nobouyHas noarpymnmna (b-rpynmna)», Manbsie U O0bIITHNE
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MIEPUOJIbI, COOTHOCHTH OOO3HAUYEHUsS, KOTOPHIC UMEIOTCS B MEPUOIUYECKON TaOJHIIE,
C YHCTIOBBIMH XapaKTEPUCTHKAMU CTPOEHUSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB U
3apsn sapa, 00IIee YUCIIO AJIEKTPOHOB U paclpeieICeHUEe UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSCHSTH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCTMHCHHM
B IIpeJiefiaX MaJIbIX IEPUOJIOB U IIABHBIX MOJTPYII C YYETOM CTPOEHUS UX aTOMOB;
KJacCU(UIIMPOBATh  XMMUYECKHE DJIEMEHTBl, HEOpPraHUYEeCKHUE  BEIECTBa,
XUMUYECKUE PEAKIU (M0 YHCIy W COCTaBY YYacCTBYIOIIUX B PEAKIMH BEIIECTB,
0 TEII0BOMY 3P dEKTY, 10 U3MEHEHUIO CTENIEHEN OKUCIIEHUSI XUMHUUECKUX JIIEMEHTOB);
XapaKTepHu30BaTh (OMUCHIBATH) O0IHE U CICTIMPUICCKUEC XUMUIECKHAE CBOMCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/Asl OMMCAHUE MPUMEPAMU MOJICKYJIIPHBIX U
WOHHBIX YPABHCHHUI COOTBETCTBYIOIIUX XUMUICCKUX PEAKITHI;

COCTaBIISAITh YPAaBHEHUS HJICKTPOJHUTHYECKON JHUCCOLUMAIMU KHUCIOT, IIEJIOYEH U
COJICH, TIOJIHBIE W COKpAIIEHHbIE YPAaBHEHMS PEaKIMii MOHHOTO OOMEHa, YpaBHEHUS
peakiuii, TOATBEPKAAIOIIUX CYIIIECTBOBAaHUE T€HETUYECKOM CBSA3U MEXKAY BEIllECTBAaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIIHOCTh OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI MTOCPEICTBOM
COCTAaBJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKInid;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHUS, BOZMOXHOCTH
MPOTEKaHUS XUMUYECKUX MTPEBPAITICHUI B Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIEMEHTa 1Mo (hopMmyJie COCMHEHHUS, MACCOBYIO JIOJIO
BEII[ECTBA B paCTBOPE, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XUMUYECKON PEAKITUH;

coOJio1aTh TMpaBWiIa TOJIb30BAHUS XUMHUUYECKON TOCYyJ0M U Ja00OpaTOpHBIM
obopynoBaHMEM, a TaKXke TMpaBuiia OOpalieHusi C BEIIECTBAMU B COOTBETCTBHHC
WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO JJa0OPATOPHBIX XHMHUYECKUX OTBITOB TI0 TOJYYCHUION
coOupaHunio ra3000pa3HBIX BEMIECTB (AMMHAKA U YTJIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIMH, TOJATBEPKIAIONINE KAueCTBEHHBIH COCTAaB Pa3IMYHBIX
BEILIECTB: pPACMO3HaBaTh OMBITHBIM MYyTEM XJIOPUA-, OpomMua-, HOAUA-, KapOoHart-,
docdar-, cunukar-, cynabdar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUS M MOHBI U3YYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPTaHUICCKUX BEIICCTR;

MPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICITUTEIBHON EATEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, O0000IIeHNEe, CHUCTEeMATHU3aIUIO, BBISBICHUE MPUIMHHO-CIEACTBEHHBIX
CBSI3€M — JUISI M3YYEHHUS CBOWMCTB BEIIECTB M XUMHYECKUX PEAKIMH, €CTECTBEHHO-
Hay4YHbIE METO/IbI TTO3HAHUS — HAOJI0/IeHNE, U3MEPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT
(peanbHBIN 1 MBICTICHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

denepanpHas padbouas nporpamma | Xumus. 89 kimaccel (0a30BbIl YPOBEHB)

8 KUIIACC
HaumenoBanue
No KosmmuectBo OCHOBHBIE BU/IBI JICATEIIBHOCTH
pa3lieNioB U TEM Coneprxanue oOydeHUs
/o 4acoB 00yJaroIIMXCs
y4eOHOT0 npeMeTa
Pa3nen 1. [lepBoHayaibHble XMMUYECKHE IOHATHS
1.1 | Xumus — BaxkHad 3) [Ipenmer xumun. Ponp XuMuu B )KU3HU PackppIBaTh CMBICT H3y4aeMBbIX ITOHATHMN.
00J1acTh YyesoBeKa. XUMUS B CHCTEME HayK. PackpbIBaTh poJib XUMUHU B IPUPOJIE U
€CTECTBO3HAHHUS U Tena u BenecTBa. dusnyeckre CBOMCTBA | JKU3HU YEIOBEKA, €€ CBA3b C APYTUMU
MPaKTUYECKOMN BEIIECTB. ATperaTHOe COCTOSIHUE HAyKaMHU.
NEeATEeIbHOCTU BeecTB. [lonsaTre 0 MeTOaX MO3HaHUs | Pa3nnuars 4nMCThIE BELIECTBA U CMECH;
YyeJoBeKa B XMMHUHU. YHCThIE BEUIECTBA U CMECH. OJIHOPOJHBIE U HEOJTHOPOIHBIE CMECH.

Crioco0nI pa3iesiecHus CMecei.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCY 101,

C mpaBujIaMu pabOTHI B 1abOpaTOpuu U
nprueMaMu 00paIIeHUs ¢ Ja00PaTOPHBIM
000py10BaHUEM.

dusnveckre CBOKMCTBA 00pa3IoB
HEOPTaHWYECKUX BEIIECTB — METAJIOB
1 HEMETAJIJIOB.

CniocoOnI pa3eneHus cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JTUCTUJLISAIMIS, XpoMaTorpadus).

Paznuyath Gpuzndeckue U XMuMUYECKUE
SIBJICHUS.

CiienoBaTh alropuTMaM MCIOJIb30BAHUS
AKCIMEPUMEHTAIBHBIX METOIOB —
HaOJII0JICHHS U DKCIIEPUMEHTA.
HaomronaTe 1 onmuceIBaTh 0OBEKTHI

MIpY MPOBEAECHUU IEMOHCTPALINI U
71a00PATOPHBIX OIBITOB IO U3YyUYEHUIO
(hU3UYIECKUX CBOMCTB BEIIECTB, CITIOCOOOB
pa3IeJICHUs] CMECEU BEIIECTB.
[TpoBOAUTE XUMUYECKUN SKCTIEPUMEHT
MIpU pa3ielieHnu cMecel (Ha mpumepe
OYHCTKHU [MOBAPEHHOU COJIN) B XOJI€
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denepanpHas padbouas nporpamma | Xumus. 89 kimaccel (0a30BbIl YPOBEHB)

Jlabopamopnvie onvimoi:

N3ydenue n onucanue GU3NUECKUX
CBOMCTB 00pa3L0B HEOPIraHUYECKUX
BELIECTB.

N3yuyenue cnocoOOB pa3aesieHns cMecen
(C MOMOIIbIO MAarHUTA).

Ilpakmuueckue pabomuwi:

Ne 1. ITpaBuna paboTel B 1ab0paTopuu U
npu€MbI 00paIeHUs ¢ Ta00PATOPHBIM
000py1I0BaHUEM.

Ne 2. Paznenenne cMmeceit (Ha mpuMepe
OYHUCTKHU TIOBAPEHHOU COJIN)

npakTHUecKor paboThl Ne 2.

CrnemoBath npaBuiIaM MOJIb30BaHUS
XUMHUYECKOU Mocya0i 1 1a00paTOpHBIM
000OpyZI0BaHUEM, a TAKXKE TIPABHIIAM
oOpareHus ¢ XUMHYECKIMH BEIIECTBAMU
B COOTBETCTBUM C UHCTPYKLIHEH

IIPU BBINOJHEHUH TPAKTUYECKON

pabothr No 1.

BricTpanBaTh pa3BEpHYThIC MMCHMEHHbBIC
Y YCTHBIE OTBETHI C OMOPOi

Ha HHPOpMAINIO U3 YueOHUKA U
CIIPAaBOYHBIX MATEPUAJIOB, TPAMOTHO
MCIOJIb30BaTh U3YYECHHBIN OHATUMNHBIN
amnrmnapar Kypca XUMUHU

1.2.

Bemecta u
XUMHUYECKUE
peakiuu
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ATOMBI U MOJIEKYJIBL. XUMUYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
anemMeHTOoB. [IpocTeie U cnoxkHbIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHUE.

Xumuaeckasi popmyia. BaaeHTHOCTD
aTOMOB XUMHUYECKHX DJIIEMEHTOB.
3aKOH IMOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCHUTENBHASI ATOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAS Macca.
MaccoBas 10151 XUMUYECKOTO DJIEMEHTA
B COCJIMHEHHUH.

Onpenensatb NPU3HAKK XUMHYECKHUX
peaKinii, yCIOBUS UX TPOTEKAHUSI.
OOBICHATH CYIIHOCTh (PU3UUECKUX U
XUMHUYECKUX SBJICHUM C TOUKH 3PEHHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHHS.
KinaccudunupoBaTh XUMHUUECKHE
peakuuH (110 YHUCIy U COCTaBy
pearupyronmx u 00pa3yromuxcs
BEILIECTB).

CocraBnsath (hopmysibl OMHAPHBIX
BEILECTB M0 BaJIEHTHOCTH U ONPEAEIISTh
BaJIEHTHOCTb 110 ()OpMYJIaM BEIIECTB.
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KomnuectBo BeniectBa. Monb. MonsipHas
Macca. B3auMocCBsI3b KOJIMYECTBA, MACChI
Y YHUCJa CTPYKTYPHBIX €IMHUI] BEIIECTBRA.
Pacuétel mo hopmynaM XUMHUIECKUX
COEMHECHUM.

PuU3NYECKUE U XUMUYECKHUE SBJICHUS.
Xumuyeckasi peakius u e€ Mpu3HaKu.
3aKOH COXpaHEHUSI MacChl BEILIECTB.

XUMHUYECKHUE YPABHEHHUS.
Kinaccudukanusi XuMU4eCKUX peakinit

(coemuHeHus, pa3ioKEeHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

dusnyeckue CBocTBa 00pa3IoB
HEOPTaHWYECKUX BEIICCTB — METAJIJIOB U
HEMETAJLJIOB.

OOpa3sIibel BEMIECTB KOJIUYECTBOM 1 MOJTb.
duznueckue siBieHus (IJ1aBJIeHuEe BOCKA,
TastHUE JIbJIa, paCTUpPaHUE caxapa

B CTYTIKE, KATICHUE U KOHACHCAITUS
BOJIbI).

XUMHYECKHUE SBICHHS (TOPEHUE CBEYH,
MPOKAJMBAaHUE METHOW MTPOBOJIOKH,
B3aMMOJICHCTBHUE COJIBI MJTH MeJjla

C COJISIHOW KHUCJIOTOM).

Hab6nronenue npu3HaKoB MPOTEKAHUS

PaccTaBisaTs K03 PUIIUEHTHI

B YPABHEHUSIX XUMUYECKUX PEAKIIUM.
HaOmroqaTte 1 OnuchIBaTh 00BEKTHI

P TIPOBEJICHUH JICMOHCTpAIUi 1
71a00pATOPHBIX OMBITOB.

[IpoBoWTH BEIYMCIICHHS IO (hOpMyIaM
XUMUYCCKUX COCTMHCHUHN U YPaBHCHUSM
XUMHUYECKUX PEAKIIHM.

[IpuMeHSTh €CTECTBEHHO- HAyYHbIE
METO/Ibl TO3HAHUS (B TOM UHKCIIE
Ha0JII0ICHUE, MOJICTUPOBAHUE,
AKCIIEPUMEHT ¥ OCHOBHBIC OTIepaIliu
MBICTATEIILHOMN TESITETbHOCTH
(cpaBHeHue, Ki1accupUKaIUs)
BricTpanBaTh pa3BEPHYTHIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OIOPOH

Ha HGOPMAIINIO U3 yUeOHUKA U
CIIPABOYHBIX MAaTE€PUAJIOB, TPAMOTHO
MCIOJIb30BaTh U3YYECHHBIN OHATUWHBIN
anmapar Kypca XUMHH
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XUMHUYECKUX PeaKlui (pasiioKeHue
caxapa, B3auMOJECHUCTBUE CEPHOMN
KHUCIIOTBI C XJIOPUIOM Oapusi, OJTydYeHHE
U pasnokeHue ruapokcuaa meau (1)
IIPY HarpeBaHUHU, B3aUMOJICHCTBHUE
xeiesa ¢ pactBopom coiu meau (I1).
OMNBIThI, WTIOCTPUPYIOIINE 3aKOH
COXpaHEHUSI MaCCHhI.

JlabopamopHvie onvimbpi:

Co3ganne MoJieniet MOJIEKYJT
(ILIapOCTEPKHEBBIX ).

Onucanue GU3NIECKUX CBOWUCTB
00pa3IioB HEOPraHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAJLJIOB.
Hab6mronenue ¢pusznueckux (riaBieHUe
BOCKa, TasiHUE JIbJIa) U XUMUYECKUX
(ropeHue cBeuH, MPOKAITMBAHNE METHON
MIPOBOJIOKH) SIBJICHUH.

HabGnronenue u onvcanne Npu3HaKkoB
MPOTEKAHUS XUMUYECKUX PeaKIuii
Pa3HBIX THIIOB.

Buiuucnenus:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEILIECTB, MOJISIPHOW MaCChl, MaccChl

BCIICCTB, MAaCChl U KOJINYCCTBA BCIICCTBA,

MaCCOBOM JIOJIM XMMHYECKOTO DJIEMEHTA
1o (hopmyJsie COeTUHEHUS,
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I10 YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChl BCIICCTBA

110 U3BCCTHOMY KOJIMYCCTBY, MACCC
PCArcHTOB WJIHU IIPOAYKTOB PCAKIIUU

Hroro mo pazaemy 20

Pasznen 2. Baxkneiiime npeacTaBuTeId H

COPraHnIeCKUX BE€eCTB

2.1 | Bo3ayx. Kucnopo. 6
IlousaTne
00 oxcHaax

Bo3nyx — cmecs razos. Cocras Bo3ayXxa.
Kucnopon — aneMeHT u npocroe
BellecTBO. HaxoxneHnue kucinopoaa

B NIpUPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIbIL.
[Ipumenenue kucnopoaa. CriocoOsl
MOJIyYEHHS KUCI0pO/ia B TaOOpaTOpUu U
MPOMBIIIEHHOCTH. KpyroBopor
Kucaopoaa B npupoae. O30H —
AJUTOTpOIHAsA MOAU(DUKALIMS KACTOPOAA.
TennoBo# 3P hHeKT XUMUUECKOHN peakIuu,
TEPMOXUMHUYECKUE YPABHEHHUS, IK30-

Y DHJI0TepMUYECKue peakiuu. TommmBo:
YTOJib U METaH. 3arpsi3HEHUE BO3AyXa,
YCUJIEHHE MMAPHUKOBOTO 3(pdekra,
pa3pylLIeHHE 030HOBOT'O CJIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauectBeHHOE onpeneneHue coaepxaHus
KHCJIOPOJia B BO3AYXE

[Tonyuyenue, cobrpanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUS (hOPMYJT BEIIIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUYECKUX
PEAKLHI C yYaCTUEM KHUCJIOPOA.
XapakTepu3oBaTh (OMHUCHIBATH) COCTAB
BO3/lyXa, (DU3NYECKUE U XUMUUECKUE
CBOMCTBA KHCIOPO/a, CIOCOOBI €T0
MOJIy4eHUS, TPUMEHEHUE U 3HAYCHHE

B TIPUPO/IE U KU3HU YEIIOBEKA.
CpaBHMBATh peaKIMK TOPEHUS U
MEJIEHHOTO OKUCIICHHUS.

OOBACHATDH CYIIHOCTb FKOJIOTMUECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBaTh mpaBmiiaM 0€30M1acHOMN
paboThI B J1abopaTopuu Mpu
WCITOJIb30BAaHUU XUMHUYECKOU TIOCYIBI U
00Opy0BaHUS, a TAKKE TPABUIIAM
oOpallleHUsI ¢ TOPIOYMMU BEIIECTBaAMU.
[TmanupoBaTh U OCYIIECTBIIATH Ha
MPAKTUKE XUMUIECKHE IKCTIEPUMEHTHI,
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Y U3y4YE€HHE CBOMCTB KUCIOPO/Ia.
Hab6nronenue B3anMoIeiCTBHS BEIIECTB
C KHUCJIOPOJIOM U yCIIOBHS
BO3HMKHOBEHUS U MTPEKPAIICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakomJieHHE ¢ 00pa3laMu OKCHUJIOB U
OIHMCAHKUE UX CBOMCTB.

Ilpakmuueckas paboma:.

Ne 3. [Nonmydenue u cobupanue
KHCJIOPOJa, U3yYEHHUE €r0 CBOMCTB.
Buiuucnenus:

MOJICKYJIIPHOM MacChl KUCJIOPOJIa U
030Ha Ha OCHOBAHWW aTOMHOW MacCChI
XUMHUYECKOTO DJIEMCHTA,

KOJIMYECTBA, MaCChI BEIICCTBA

M0 YPaBHEHUSIM XUMUYECKUX PEAKIIHA

MPOBOJIUTH HAOJIOICHUS, 1€TIATh BHIBOIbI
10 pe3yJibTaTaM SKCIIEPUMEHTA

IIPH MTPOBEACHUH JAOOPATOPHBIX OIBITOB
U TIPAKTUYECKOMN paOOTHI.

BrIunciaTh KOJTUYECTBO BEUIECTBA,
00BEM raza mo opmynam.

YyacTBOBaTh B COBMECTHOM paboTe

B IpynIe.

BrIcTpauBaTh pa3BEPHYTHIE MHCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha uHGOpPMAIIUIO U3 yueOHUKA U
CIPABOYHBIX MATEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3Y4YEHHBIN OHITUNHBIN
amnrmnapar Kypca XuMuu

2.2

Bopopon. [loustue
0 KHCJIOTaX M COJISAX

Bopopon — anemeHT u mpocTtoe
BemecTBo. Haxoxaenue Bogopona

B IIpUpoJie, GU3NISCKUEC K XUMHUCCKHC
CBOMCTBA, MPUMEHEHHE, CTIOCOOBI
nonyyeHust. Kucnotsl u comnm.
MounsipHblit 00b€M Ta30B. Pacuérsr

10 XUMUYECKUM YPABHEHUSIM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpbIBaTh CMBIC U3y4aeMbIX IOHATUN
Y IPUMEHSTh 3TU MOHSITUS NIPU OMUCAHUU
CBOWCTB BELIECTB U UX MPEBPALLICHUM.
XapakTepu3oBaTh (ONHUCHIBATH)
bu3NYecKue 1 XUMHYECKUE CBOWCTBA
BOJIOPOJIa, CIIOCOOBI €ro MOJyYeHus,
MIPUMEHCHHUE.

Cobupats mpubop I OTYICHUS
BOJIOPO/JIA.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
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pacro3HaBaHHE BOJIOPOAA.
B3aumopeiicTBie Bogopoaa ¢ OKCUIOM
menu (II).

JlabopamopHhuwiti onvim:
B3auMopeiicTBue KUCIOT C MEeTaJlIaMHU.
Ilpakmuueckas paboma:.

No 4. Tlonyuenue 1 cobupanue BoA0poa,
M3y4YE€HUE €r0 CBOWCTB.

Buiuucnenus:

00BEMa, KOIMYECTBA BEIIECTBA ra3a

0 €r0 U3BECTHOMY KOJIMYECTBY
BEILECTBA WIH 00BEMY;

00BEMOB T'a30B 10 YPABHEHUIO PEAKIINU
Ha OCHOBE 3aKOHA O0BEMHBIX OTHOLIEHUH
ra3oB

JUTSL COCTaBIIEHUST (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPABHCHUN XHUMHYECKUX
PEAKLH C y4acTUEM BOJOPOA.
BeI4ucasaTe MOISPHYIO MAcCy BELIECTB;
KOJIMYECTBO BelllecTBa, 00hEM rasa,
MaccCy BEIECTBa;

[IpoBOIUTE PacU€ThI MO ypPaBHEHUSIM
XUMHUYECKUX PEaKIINi: KOJIMYECTBa,
00BEMa, MacChl BEIIECTBA 0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearecHTOB
WJIM TIPOAYKTOB PEAKIUU.

CnenoBath npaBuiaM 0€30MacHOM
paboThI B 1abOpaToOpuu Mpu
WCITOJIb30BAaHUU XUMHUYECKOU TIOCYIBI U
0o0opy10BaHUs, a TAKXKe MpaBUIaM
oOparieHus ¢ TOPIOYMMHU BEIIECTBAMU

B OBITY.

[TnanupoBaTh M OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIIOICHHS, IeJIaTh BHIBOIBI
10 pe3yJabTaTaM dKCIIEPUMEHTA.

YyacTBOBaTh B COBMECTHOM padoTe
B TpYIIIIe

2.3

Bopa. PacTBopsi.
Ilousatue
00 OCHOBaHUAX

duznueckue cBoiicTBa BoAbl. Boga xak
pacTBOpUTEb. XUMHUYECKHUE CBOWCTBA
BOJIBI.

OcHoBaHus.

PackpeiBaTh CMBICIT U3y4aeMbIX MMOHATUN
Y IPUMEHSATH 3TU TOHATUS ITPU OTTUCAHUU
CBOWCTB BELIECTB U UX [PEBPALLCHUN.
Xapaktepr3oBaTh (PU3NYECKUE U
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PactBopsl. Ponb pacTBOpoB B mpupoe U
B )KU3HHM 4esioBeKa. KpyroBopoT BoAbI
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BoJI. OXpaHa ¥ OYUCTKA IPUPOIHBIX BOJI.
HacpllieHHbIE ¥ HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BEHIECTB
B BoJie. MaccoBast 107151 BEelecTBa

B PacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BElIECTB ¢ pa3IMuHON
PacTBOPUMOCTBHIO.

B3auMoperncTBre BObI ¢ METAIIIAMU
(HaTpyeM U KaJIbIIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
LIEJI0YEN C TOMOUIBIO UHANKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocobeHHOCTEH
PacTBOPEHUSI BEILIECTB C Pa3INYHOU
PacTBOPUMOCTBHIO.

[TIpurorosiieHre pacTBOPOB

C ONPEAECITIEHHON MAaCCOBOM 0JIEN
PacTBOPEHHOIO BENIECTBA.
Ipaxmuueckas paboma

Ne 5. IIpurorosiieHre pacTBOPOB

C ONPEAECITIEHHON MAaCCOBOM 0JIEN
PacTBOPEHHOTO BELIECTBA.

XUMHYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTENS B IPUPOJHBIX IPOLIECCaX.
CocTaBnsATh ypaBHEHHUS] XUMHUYECKUX
pEeaKui ¢ y4acTHEM BOJBI.

OOBSACHSTH CYIIIHOCTh 3KOJIOTUYECKUX
po0JsIeM, CBSA3aHHBIX C 3arpsi3HEHUEM
IPUPOJIHBIX BOJ, CIIOCOOBI OUMUCTKHU BOJIbI
OT MpUMECEH, MEPBHI IO OXPaHE BOJ

OT 3arpsiI3HCHHUSL.

[InaHupoOBaTH U OCYIIECTBIIATH

Ha IIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOIUTH HAOJIIOIEHUS,
JIeTIaTh BBIBOJIBI IO pE3yJIbTaTam
HKCIIEPUMEHTA ITPU NIPOBEAECHUN
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKOMN
paboTHI.

CrnenoBath npaBuaaM O€30MacHOM
paboThI B IabOpaTopuu Mpu
WCITOJIb30BAaHUU XUMHUYECKOW IOCY bl U
000py10BaHUS.

[TpoBOAUTH BEIYUCIIEHUS C IPUMEHEHUEM
MOHSITUSL «MaccoBasi 10J1s1 BEIIECTBA

B PAacTBOPE.

BricTtpauBaTh pa3BEPHYThIE IUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMAIIHIO U3 yueOHUKA U
CIPABOYHBIX MAaTEPUATIOB, TPAMOTHO
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Buiyucnenus:
C UCIIOJIb30BAHMEM TTOHATHS «MACCOBas
JIOJIs1 BEIIECTBA B pPACTBOPEY

HCIIOJIb30BaTh U3YYEHHBIN TOHATUNHBIN
arnmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYICCKUX
COEIMHEHUN

11

Knaccudukaiys HeOpraHnIecKuX
coequHennit. Oxcunpl. Knaccuduxamms
OKCHJIOB: COJic00pa3yromyre (OCHOBHBIE,
KHUCIIOTHBIE, aM(OTEpHBIC) U
HecoseoOpasyromue. Homenknarypa
okcu10B. Du3nuecKre 1 XUMUIECKHE

CBOMCTBA OKCUIOB. [lomyyeHne okcuioB.
OcHoBanwus. Knaccudukamus ocHOBaHUH:

IETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBanuil. usnueckue
Y XUMHAYECKUE CBOMCTBA OCHOBAHUM.
[Tomy4yeHne OCHOBaHUIA.

Kucnotsl. Knaccudukaius Kucior.
Homenknatypa kucinot. @uzndeckue
U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTauioB H.H. bekerona.
Ilony4yeHue KucCIoT.

Conu. HomeHkiarypa coneil.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
conent. [lomyuenue coiei.
['enernueckas CBA3b MEXAY KJIACCAMU
HEOPTaHWYECKUX COCTMHECHUM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Knaccudumuposats nzyuaempie
BEILIECTBA IO COCTAaBY U CBOMCTBAM.
CoctaBnsaTh GOpMYITBI OKCUAOB, KHCIIOT,
OCHOBAHUU, COJICH U HA3bIBATh UX

10 MEKTyHApOITHOM HOMEHKJIATYPE.
[IporHo3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIIUX XMMHUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCATCS.

CocTaBisTh MOJIEKYJISIPHBIE YPABHEHUS
pPEaAKUNM, WUTFOCTPUPYIOLIUX
XUMHUYECKUE CBONCTBA U CITOCOOBI
MOJTYYEHHUSI BEUIECTB U3YUCHHBIX
KJIACCOB/TPYIIIL, a TAKXKe
MOATBEPKAAIONIUX T€HETHYECKYIO
B3aUMOCBSI3b MEXKy HUMH.
[Tpon3BOIUTH BEIYUCIICHUS

110 YPAaBHEHUSIM XUMHUUYECKUX PEAKIUH.
[InaHupoBaTh U OCYIIECTBISATH

Ha MPaAKTUKE XUMHUUECKHE
AKCTIEPUMEHTHI, TPOBOAUTH HAOJIOICHMUS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA IIPU MPOBEICHUU
71a00PATOPHBIX OMBITOB U MPAKTUYECKHUX
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OO0pasipl HEOPraHMYECKUX BEIECTB
Pa3JIMYHbBIX KJIACCOB.

OMBITHI, MJUTIOCTPUPYIOLINE XUMAYECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimwi

Omnpenenenue pacTBOPOB KUCIIOT U
IIEJI0YEH C IIOMOIIBIO HHIUKATOPOB.
N3y4yenue B3anMOJEHCTBUS KHCIIOT

C METAJUIAMH, PEAKIIMN HEUTPATU3ALNH.
B3anmonenicTBre pacTBOpa CEpHOU
KHUCIIOTHI ¢ okcuaoM menau (11).
[lonmy4yeHne HepaCTBOPUMBIX OCHOBAaHUM.
BeITecHEHHE OJHOTO MeTaJu1a APYTUM
U3 PacTBOpa COJIH.

lIpakmuueckas paboma

Ne 6. Pemenue skcriepruMeHTaIbHbIX
3a7a4 1o TeMe « BaxkHenmme Kiacchl
HEOPTraHUYECKUX COCTUHEHUIN.
Buviuucnenus:

10 YPaBHEHUSIM XUMHUUYECKOW PEAKIINH:
KOJIMYECTBA BELIECTBA, 00bEMA, MaCCHI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WU
IIPOJIYKTOB pPEAKIIUU

paborT.

CrnenoBath mpaBuiIaM O€30MaCHOM
paboThI B 1abopaTopuu

MIPU UCTIOJIH30BAHUY XUMHUUECKOU
MOCy/ibl U 000PYI0BaHUSI.
BricTpauBaTh pa3BEPHYThIE MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha uHGOpPMAIIUIO U3 yUeOHUKA U
CHPaBOYHBIX MaTEPUAIIOB, IPAMOTHO
WCIIOJIb30BaTh U3Y4YEHHBIN OHSITUNHBIN
amnmapar Kypca XUMHAU

Hroro no pazgeny:

30
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Pa3nea 3. [lepuonnueckmnii 3akon u [lepuoanyeckas cucrema xumudeckux 3j1emMentoB 1. . MenneseeBa. CTpoenne
aTOMOB. XMMHYeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIMHU

3.1 | Ilepuoanueckuii
3aKOH U
[lepunonnyeckas
cucTema
XUMHYECKHX
DJIEMEHTOB

Ctpoenue aroma

1. 1. Menpeneena.

7

[lepBble MOMBITKYU KJIACCU(PUKALIUH
XUMHUUYECKHUX AIeMeHTOB. [loHsATHE

O rpynnax CXOJHBIX 3JIEMEHTOB
(111eJI0YHBIE U TIEI0YHO3EMENIbHBIC
METAaJLJIbl, TaJIOT€Hbl, THEPTHBIE Ta3bl).
DneMeHThI, KOTOphIE 00Pa3yroT
aM(pOTEpHBIE OKCUIBI U THAPOKCHUIBI.
ITepuonnueckuii 3akoH. [leprnonnueckas
CUCTEMA XMMHUYECKHUX JIEMEHTOB

.. Menneneesa. Koporkonepuoaaas u
JUTMHHOTIEpUOIHAST (hOPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
anemeHToB [[.11. Menneneesa. [lepronsl
v rpynnbl. PU3NYECKUN CMBICIT
MOPSIKOBOIO HOMEPA, HOMEPOB MEpHOIa
Y TPYIIIBI 3JIEMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHne
AJIEKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX
20 XuMHUYECKHUX JIEMEHTOB
ITepunoanuecko CUCTEMBI

J.N. MenneneeBa. XapakTepucTuka
XUMHYECKOTO AJIEMEHTA

T10 €r0 MOJI0XKEHUIO B [leprnoanueckon
cucreme JI.11. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHUS paguyca

PackpsIBaTh CMBICII IEPUOIUYECKOTO
3aKOHaA.

OnuceIBaTh CTPOCHUE TAOIULIBI
«IIepnonnueckas cucreMa XUMUYECKUX
anemenToB J[.1. MennaeneeBay.
MopenupoBaTh CTPOEHHUE aTOMA,
DHEPreTUYECKUX YPOBHEU U MOTYPOBHEN
IIPY IOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypanuii ¥ JIEKTPOHHO-
rpaduyeckux Gpopmyi.

[losicHATh (pU3MYECKUA CMBICT
MTOPSAKOBOrO HOMEPA, HOMEPOB NIEPHOIA
Y TPYIIIbI 3JIEMEHTA.

XapakTepu3oBaTh XUMHUYECKHE IIEMEHTHI
MEPBBIX TPEX MEPUONOB, KUIUHN, KAIbLIUN
Y UX COCIMHEHUS T10 TIOJIOKEHUIO

B [lepnoanyeckoii cucreme

J.1. Menneneena.

OOBsICHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
AJIIEMEHTOB (M3MEHEHUE PAINYCOB
aTOMOB, JIEKTPOOTPULIATEIILHOCTH,
BAJICHTHOCTH) U UX COCAMHEHUN

B IIpeiesiax MajbIX EPUOJIO0B U IIaBHBIX
MOATPYNII C Y4ETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMHUYECKHUX DJIEMEHTOB,
MeTaJJINYECKUX U HEMETaJNIMUECKUX
CBOWCTB 10 TpyIINaM U MepuoaaM.
3Hauenue [leproanueckoro 3aKkoHa u
[Teproan4eckoi CHCTEMBI XUMAYECKHAX
AJIEMEHTOB ISl Pa3BUTHS HAyKHU U
npaktuku. .M. MenzaeneeB — y4yéHbli U
rpaXkJaHWH.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

B3auMopericTBre THAPOKCHAA IMHKA

C pacCTBOpPaMH KHUCJIOT U IIECJIOYEH.
MoaenupoBaHue CTPOEHUS MOJICKYII
MIPYU TOMOIIM PUCYHKOB, MOJIEIIEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYII.
Ta6nuna «llepuoanueckas cucrema
XUMHYECKHUX 3JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimol

O3HakomJieHHE ¢ 00pa3IiaMyu METAIIJIOB U
HEMETaJlJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIH TPYTIIIE.

BricTpanBaTh pa3BEpPHYTHIC MUCHMEHHBIC
U YCTHBIE OTBETHI C OMTOPOIA

Ha THGOPMAIIHIO U3 YICOHUKA U IPYTUX
HUCTOYHUKOB, B TOM uuncie HTepHera

3.2

XUMHUYECKasl CBA3b.
OKHCIINTEIILHO-
BOCCTAHOBUTECIIHLHBIE
peaKuumn

Xumnueckas cBsi3b. KoBajeHTHas
(ToJIsipHAS ¥ HETIOJISIPHAS ) CBSI3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
anieMeHTOB. MoHnHas cBsa3b. CTereHb
okuciaeHust. OKUCINTENBHO-
BOCCTAHOBUTEIIbHBIE peakiiuu. [Tporecchl

PackppiBaTh CMBICIT U3y4aeMbIX TOHSATHM.
OnpenensaTh BUJI XUMHUYECKOM CBS3U

B COCIMHCHMUU.

MoaenupoBaTh CTPOCHHE MOJIEKYJT

IIPY MMOMOILM PUCYHKOB, MOJIECJIEH,
AIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYII.
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OKHCJIEHUS] 1 BOCCTAHOBIICHHUS.
OKHCIUTETN U BOCCTAHOBUTEIH.
XUMHYECKHUI IKCTIEPUMEHT: U3yUCHHE
00pa3IioB BEMIECTB METAUIOB U
HEMETaJUIOB, B3aMMO/JICCTBHE
TUAPOKCU/IA IIMHKA C PACTBOPAMU KUCIIOT
Y 111EJI0YEH, IPOBEIECHHUE ONBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHUCJIUTEITbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHECHMUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBITHL, WUTFOCTPUPYIOIIUE IPUMEPDI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUSI, COETUHEHUS )

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIsL COCTaBlIeHUs (POPMYIT BEIIECTB,
AIIEKTPOHHOTO OaslaHca peaKIInid.
OrnpenensiTte CTENEHb OKUCICHUS aTOMOB
XUMHUYECKUX JIEMEHTOB 110 (hopMyiam u
COCTaBJIATh (POPMYJIbI OMHAPHBIX
COEMHEHUH 10 CTENIEHH OKUCIIEHUS
aTOMOB XMMUYECKHUX JIEMEHTOB.
OrnpenensiTe OKUCIUTEND U
BOCCTAHOBHTEIb. PaccTaBisiTh

KO3 GULIMEHTHI B CXeMaX MPOCThIX
OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
PEAKIHI METOJIOM JIEKTPOHHOTO
Oasanca.

HaOnronath XuMHUU€CKUE OTBITHI

10 IUIaHY, aHAJTU3UPOBATH U JE€1aTh
BBIBO/IBI.

HUcnonw3oBate UKT m1s co3nanus
MOJIEJIEN, TOATOTOBKU IPE3CHTALINM,
JIOKJIaJIOB IO TEME.

BricTpauBaTh pa3BEPHYThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOil Ha
uH(GOPMAIUIO U3 YUYEOHHKA U APYTUX
HMCTOYHUKOB, B TOM uucie MHTepHeTa

Hroro o pazaeny 15
PesepBHOE Bpems 3
OBIIEE YNCJIO YACOB 68
[10 ITPOI'PAMME
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9 KJIACC
HaumenoBaunue
Ne KomnuuecTtBo OCHOBHEIE BUIBI 1€ATEILHOCTH
pa3/iesioB U TEM Coneprxanue oOydeHUs
n/n 4acoB o0yJaromuxcs

y4eOHOTO NpeaMeTa

Pa3znen 1. BenmecTBo 1 XUMH4YeCKHE PeaAKIMH

1.1 | [ToBTOpEHUE 1
yrayOJeHre 3HaHu
OCHOBHBIX Pa3/IeJIOB

Kypca 8 kiacca

5

[Tepnoguueckuii 3akoH. [lepuoguueckas
CHUCTEMA XUMHYECKUX JIEMEHTOB

J.N. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB, KaJlvsl, KaJbLUI U UX
COEMHEHUN B COOTBETCTBUHU

C MOJIOKEHUEM DJIEMEHTOB

B [lepronueckoii CUCTEME U CTPOCHUEM
MX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKOM
CBsI3U. THUIIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIIA KPUCTAJUINYECKOU
PELIETKU Y BUJA XUMUYECKOU CBS3H.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIIUXCS

K Pa3JIMYHbIM KJIACCAM HEOPTaHUYECKUX
COEIMHEHUM, TEHETUYECKAas CBSI3b
HEOPTaHUYECKUX BEILECTB.

XapakTepu3oBaTh XUMUYECKUE JIIEMEHTBI
NIEPBBIX TPEX MEPHUOIOB, KAIHS U KaJIbLIH
10 UX NOJIO)KEeHUI0 B [leproanueckoit
cucteme /1. . Menneneena.
KnaccudummpoBats u Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA N3YYEHHBIX
KJIACCOB.

OmnuceIBaTh 00IME XUMUYECKUE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA MPUMEpPAMU
MOJIEKYJISIPHBIX YPAaBHEHU XUMUYECKUX
peaKumii.

OnpenensiTb BUJI XUMAYECKOU CBS3U U
THN KPUCTAJUIMYECKON PEIIETKH
BEIIECTBA.

[Iporno3upoBaTh CBOWCTBA BEIIECTB

B 3aBUCUMOCTH OT UX CTPOCHHSI.
BricTpanBaTh pa3BEpHYThIE MUCEMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha HHPOPMAIIHUIO U3 YUeOHUKA U
CIIPaBOYHBIX MATEPHUAIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HAKOMJICHUE C MOJICTIAMHU
KPUCTAIUIMYECKUX PEIIETOK
HEOPTaHWYECKUX BEIIECTB — METAJIIIOB
¥ HeMeTasuioB (TpaduTta u anmasa),
CJIOXHBIX BEIIECTB (XJIOPHUIA HATPHS)

MCTIOJIb30BATh U3YYEHHBIN NOHATUUHBIN
arnmapar Kypca XUMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHAYECKHUX
peakuuin

Knaccudukanus XuMu4ecKkux peakuuin
10 PA3JIMYHBIM NIPU3HAKaM (110 YUCITY U
COCTaBY Y4aCTBYIOIIMX B PEAKIINH
BEILECTB, N0 TEIJIOBOMY 3P QeKTy,

10 U3MEHEHUIO CTENEHEN OKUCIICHUS
XUMHUYECKUX JIEMEHTOB,

10 00pPaTUMOCTH, IO YHACTHIO
KaTanu3aropa). JK30- U
SHAOTEPMUYECKHE PEAKLIUH,
TEPMOXUMHUYECKUE YPABHECHHUS.
[loHATHE O CKOPOCTH XMMUYECKOU
peakiuu. [lorsitue 06 oOpaTUMbIX

¥ HEOOpaTUMBIX XUMUYECKUX PEaKIUAX.
[ToHsITHE O TOMOTEHHBIX ¥ T€TEPOreHHBIX
peakusax. [lonstue o katanuse.
[ToHsiITHE O XUMHUYECKOM PABHOBECHUHU.
@PakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMHUYECKOM PEAKIMU U MOJIO0KEHNE
XUMHUYECKOTO pPABHOBECHS.
OKHCINTETEHO-BOCCTAHOBUTEIIBHBIE

PackpbiBaTh CMBICT M3y4aeMbIX NOHATHI
Y IPUMEHATH ITH TIOHSTHUS PU OMTMCAHUHN
CBOMCTB BEIIECTB U UX MPEBPAILICHUMN.
KnaccuduumpoBats xumuieckue
pEeaKIuu Mo pa3aTuYHbIM IPU3HAKAM.

Y cTaHaBinMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOW peakiiuu OT pa3InuHbIX
¢dbakTopoB.

[Iporuo3upoBath BO3MOKHOCTH
MPOTEKAHUS XUMUUECKUX MPEBPAILICHUI

B PA3JIMYHBIX YCIIOBUSX.

OnpenensiTe OKUCIUTEND U
BoccTtaHoBuTeb B OBP.

CocTaBisATh 2JIEKTPOHHBIN OaTaHC
peaKkIuu.

[Tpou3BOANTE BBIYKMCICHUS

0 XUMUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B T1ape UJIU TPYIIIeE.

BricTpanBaTh pa3BEpHYTHIC TUCbMEHHBIE
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peaxIuu, HIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHOM
peakuuu. CocTaBieHHUE ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaklnii ¢ UCTIOIb30BAHUEM METOA
3JIEKTPOHHOT'O OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKklM OT BO3IEUCTBUSA
pa3IUYHbIX (PAKTOPOB.

OnbITH, WIUTFOCTPUPYIOLUE TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUSI, COETUHEHHS] ).
Buviuucnenus:

KOJIMYECTBA BEILIECTBA, 00bEMA 1 MACChI
pEareHToB WM NPOAYKTOB 110
YPaBHEHUSAM XUMHUYECKUX PeaKUn

Y YCTHBIE OTBETHI C OTIOPOM

Ha nH(popManuio U3 yueOHUKa U
CIPaBOYHBIX MATEPHAIIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHUU

1.3

DNEKTPOIUTHYECKAS
JTUCCOTTHAITHS.
XUMHUYECKUE
peakmuu

B pacTBOpax

Teopus 3JIEeKTPOIUTHYECKON
JIACCOIMALINU. DIICKTPOJIUTHI U
HEAJIEKTPOJIUTHL. KaTHOHBI, aHHMOHBI.
MexaHu3M AUCCOIUAIINN BEIECTB

C pa3TUYHBIMH BHJIAMH XUMHUYCCKON
cBs3u. Crenenpb aucconuanuu. CUibHbIC
U C1a0bIe SJIEKTPOJIUTHI.

Peakiuu nonHoro ooOMeHa. Y ciioBus

PackpbIBaTh CMBICI M3y4aeMbIX IOHATHM,
a TAK)KE€ CMBICII TEOPUHU
BJICKTPOJIUTUYECKOU JUCCOIUAINH.
OOBACHATH TPUYHUHBI
3JIEKTPOINPOBOIHOCTH BOAHBIX PACTBOPOB
BEIIIECTB, pa3IndaTh Cl1a0ble U CHIIbHBIC
3JIEKTPOJIUTHI.

CocTaBisiTh ypaBHEHUS TUCCOLUAIIIN
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NPOTEKaHUs PeaKIii HOHHOTO 0OMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHEHHUS peakiuii. CBONCTBA KUCIOT,
OCHOBAHUU U COJIEH B CBETE
IpeICTaBIECHUHN 00 IIEKTPOIUTHIECKOM
nucconuanu. KauecTBeHHbIE peakinu
Ha HOHBL. [loHATHE O THAPOIN3E COJIEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTPONPOBOIHOCTH
PacTBOPOB BEILIECTB, Mpoliecca
JIMCCOIUALINY KUCIIOT, IIe04eit

U coJield (BO3MOKHO MCTI0JIb30BAHUE
BHUJICOMATEPUAJIOB).

OnbITHl, WUTIOCTPUPYIONINE TPU3HAKH
MPOTEKaHUS PeaKIuii HOHHOTO 0OOMeHa
(oOpa3zoBaHue ocajKa, BbIJICJICHHUE ra3a,
oOpa3oBaHUE BOIbI).

Pacnio3HaBaHue HEOPraHUYECKHUX
BEILIECTB C TOMOIILIO KAU€CTBEHHBIX
pEaKIMid HA UOHBI.

JlabopamopHhuwiti onvim:

N3yuenne npu3HaKoB MPOTEKAHUS
peakiuu HOHHOTO OOMEHAa B pacTBOpPax
AIIEKTPOIUTOB (C 0Opa3oBaHUEM OCAJIKa,
BBIJICJIEHUEM T'a3a, 00pa30BaHUEM BOJIbI).
Ilpakmuueckas paboma:

KHCJIOT, IIeJI0OYeH U COJIeH, MOJHBIC U
COKpaIlIEHHbIC HOHHBIE YPaBHEHUS
XUMUYECKUX PEaKInii HOHHOTO 0OMEHa,
KpaTKUE€ MOHHBIE YPABHEHUS MPOCTHIX
peaKUMi TUAPOIIN3A COJICH.
XapakTepru3oBaTh OOIINE XUMUYECKHE
CBOICTBA BEILIECTB PA3TMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH IEKTPOJIATHIECKON
JTMCCOLIMALINY; TIOTBEPKIATh CBOMCTBA
IpUMEpPaMU MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUM XUMUYECKUX PEAKIUN.
Pemiats skciepruMeHTaIbHbIE 33]]a41
10 TEME.

[InaHnpoBaTh 1 OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHUE

9KCIICPUMCHTEI, IIPOBOANTD Ha6J'IIOI[eHI/I$I,

ACJIaTb BBIBOABI 110 PC3YyJIbTaTaM
OKCIICPUMCHTA IIpHU IIPOBCACHHUN

71a00paTOPHBIX OMBITOB M MPAKTHYECKUX

pabor.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OpaTOPHUH MPHU
WCIIOJIb30BAaHUU XUMHUYECKON TIOCYABI U
000opyI0BaHUS.

HpOBO)II/ITB BBIYUCIICHUA 110 XUMHWYCCKUM

yYpaBHCHUSIM.
Y4acTBOBaTh B COBMECTHOU paboTe
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Ne 1. Pemienue sxcrnepuMeHTaIbHbIX
3aJ1ay 1o TeMe.

Buiyucnenus:
10 YPaBHEHUSIM XUMUUYECKUX PEaKIUi

B Iap€ WJIU TPYIIIE.

BricTpanBath pa3BEpHYyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOU

Ha UH(POPMALIMIO U3 yYeOHUKA U JPYTUX
UCTOYHUKOB WH(GOPMAIIUH, B TOM YHCIE
HNuTepnera

Hroro no pazneny

17

Pa3znen 2. Hemera/uibl M MX COeTHHEHUS

2.1 | O6mmasn 4
XapaKTepUCTUKA
XHMHUYECKUX
3JIEMCHTOB
VIIA-rpynmsi.
["anmorensl

OO6m1as xapakTepUCTHKA rajIOT€HOB.
Oco0EHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIE CTEIIEHU OKUCIICHUSI.
Crpoenue u puznyeckre cBOMCTBa
MPOCTHIX BEIIECTB — FaJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
XJiopa (B3aUMOJICUCTBUE C METaJJIaMH,
HEMETaJIaMH, [IeJI0YaMu).
XnopoBojopoa. ComnsiHast KUCOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
npuMeHeHue. JleictBue xiaopa u
XJIOPOBOJIOPOJa HA OPraHW3M YEJIOBEKA.
Baxueimme XJIOpUIbl U UX HAXOXKICHUE
B IIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMbITEI, OTpaXxaromue Gu3nIecKue u
XUMUYECKUE CBOMCTBA TAJION€HOB U MX
COEeIMHEHUH (BO3MOKHO HCTOJIb30BAHUE

OOBsCHATH 001IME 3aKOHOMEPHOCTH

B UBMEHEHUU CBOMCTB HEMETAILJIOB U MX
COEAMHEHU B Mpeiesiax MaJlbIX
MIEPUOIOB U IJIaBHBIX MOJTPYIII
[Teproauueckoil CUCTEMbBI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepusoBaTh (PU3UYECKUE U
XUMUYECKHE CBONCTBA MPOCTHIX BEILIECTB
raJIoreHoB (Ha MpUMepe XJIopa) U
CJIOKHBIX BEILIECTB (XJIOPOBOJIOPO/IA,
XJIOpHU/Ia HATPHs ), CIIOCOOBI UX
MOJIYYEHHUsI, IPUMEHEHUE U 3HAYCHUE

B IIPUPO/JIE U KU3HU YEJIOBEKA.
Ornpenensite XJIOPUI-UOHBI B PACTBOPE.
[InanupoBaTh U OCYIIECTBIISTh

Ha MPAKTHUKE XUMUYECKHUE
SKCIIEPUMEHTBHI, POBOIUTH HAOIIOICHUSI,
JieaTh BHIBOJBI IO PE3YJIbTATAM
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BHUJICOMATEPHUAJIOB).

O3HakoMIIEeHHE C 00pa3lamMu XJI0PUI0B
(rajioreHuI0B).

JlabopamopHhuwiii onvim:

N3yuyeHue CBOMCTB COJISTHOU KUCIIOTHI.
[IpoBeneHNe KAYECTBEHHBIX PEAKIINI
Ha XJIOPUI-UOHBI.

Ipaxmuuecxas paboma

Ne 2: Tlommydenne COSTHON KACIIOTHI,
W3yYEHHUE €€ CBOUCTB.

Buviuucnenus:

10 YPaBHEHUSAM XUMHYECKUX PEaKIIUH,
€CJIM OJIMH U3 PeareHTOB JaH B U30BITKE

AKCIIEPUMEHTA IIPU POBEACHUU
J1a00paTOPHBIX OMBITOB U MPAKTUUECKUX
pabor.

CrnenoBath mpaBuiamM 0€30MacHOM
paboThI B 1abopaTOpuu

IPU UCTIOJIb30BAHUU XUMUYECKOU
MOCYJIbI U 000PYIOBaHUS.

BricTpanBaTh pa3BEpHyThIE MUCEMEHHBIC
Y YCTHBIE OTBETHI C OITOPOU

Ha nH(popMaIuIo U3 yueOHUKA U
CIIPAaBOYHBIX MaTEpHUAJIOB, FPAMOTHO
VICII0JI30BaTh U3YUYCHHBIN IOHATUNHBIN
arnrmapar Kypca XuMuu

2.2

OO6mas
XapaKTEPUCTHKA
XUMHUUYECKUX
2JIEMECHTOB
VIA-rpynnsl. Cepa
1 €€ COCIMHCHUS

OO01mast xapaKTepUCTHKA FJIEMEHTOB
VIA-rpynmnbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHBIE CTENICHU

OKHUCIICHUS.
Crpoenue u puznueckue CBOMCTRA

IIPOCTBIX BEIIECTB — KUCIOPOJAA U CEPBI.
AnnoTponHble MOIU(UKAIIUU KUCIOPO/Ia
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBonopo/, ctpoeHue, GUu3ndeckue u
XUMHMYECKUE CBOWCTBA.

Oxcuibl cepbl Kak MpeaCTaBUTETN
KHCIIOTHBIX OKCHJIOB.

Cepnas kucnota, pusndyeckue u
XUMHYECKHE CBOKCTBA (0OIIHE KaK

OOBACHATH 001IME 3aKOHOMEPHOCTH

B UI3MEHEHUH CBOMCTB JIEMEHTOB
VIA-rpynnsl 1 uX COEJUHEHHUN C yUETOM
CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh (HU3NUECKUE U
XMMHUYECKUE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHEHUIN
(cepoBOAOPO/Ia, OKCHJIOB CEPBI, CEPHOM
KHCJIOTHI, CyJIb(paToB), CIOCOOBI UX
NOJIYYEeHUs], IPUMEHEHHUE U 3HAUYEHNE

B IIPUPOJIE U )KU3HU YEJIOBEKA.
Onpenenars Hanuure Cyiab(haT-uoOHOB
B PAacTBOpE.

OOBACHATH CYyLUTHOCTb 3KOJOTMYECKUX
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MPEACTABUTEIS KJIAcCa KUCIOT U
cnenupuyeckne). XUMUYECKUE PEaKIIHH,
JIeXkKaIe B OCHOBE ITPOMBIIILIEHHOTO
croco0a Moxy4YeHus: CEpHOU KUCIIOTHI.
[Ipumenenue. Conu cepHOM KUCTOTHI,
KaueCTBEHHAs peakiys Ha CyJib(aT-HoH.
Haxoxnenue cepbl 1 €€ COeIMHEHN I

B IpUpoJie. XUMUUECKOE 3arpsI3HEHUE
OKpY’KaIOLIEN Cpeabl COEAUHEHUSIMU
cepbl (KUCIIOTHBIE JTOK/IU, 3arPSA3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
MpEAOTBPAILCHUSI.

Xumuueckuii IKCcnepumenm:
Jlemoncmpayuu:

O3HakomJieHHE ¢ oOpasiiaMu cephl U e
COCIMHEHUSIMU (BO3MOKHO
MCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB).
HaGmronenue nporecca 00yrinBaHus
caxapa noj JeUCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.
JlabopamopHvie onvimui:

N3ydyeHne XUMUYECKHUX CBOMCTB
pa30aBIEHHOMN CEpHOU KUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHOM peakuy Ha
CyJib(aT-uoH U HAOIIOICHUE MPU3HAKa
€€ NMPOTEKaAHUS

po0JieM, CBSI3aHHBIX C IepepadoTKON
COCIMHEHUM Cephl.

[1manrpoBaTh U OCYIIECTBIATD

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIOICHUS,
JIeJIaTh BBIBOJIBI 110 pe3ysibTaTaM
AKCIIEPUMEHTA.

CrnenoBatsb npaBuiiaMm 0€30MacHOM
paboThI B 1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOU
NOCYJbl U 000PYIOBaHUS.

[Tpou3BOANTH BBIYUCICHUS

10 XUMUYECKUM YPAaBHCHHSIM.
Hcnonp30BaTh MpH BBHITTOTHECHAH
y4eOHBIX 3aIaHUI TEKCThI Y4eOHHKA,
CIIPaBOYHBIEC MATEPHUAIIBI
(ITepuoanveckyro CUCTEMY XUMHUECKUX
anemenToB J[. 1. MenneneeBa, Tabiauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUN U
COJIEW B BOJE, DIIEKTPOXUMUYECKUN PsilL
HaIpPSKEHU METaJIoB).

Hcrons30BaTh MU BHIMIOJTHEHUT
yueOHBIX 33JaHUI U B TIpoLecce
MCCIIEIOBATEILCKOM 1eATeIbHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATYPy
XUMHUYECKOTO COJIEP>KaHMUs, CTPABOYHbIE
MaTtepuaibl, pecypcel MHTEpHETa
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2.3

OOmas
XapaKkTepUCTUKA
XUMUYIECKUX
AJIIEMEHTOB
VA-rpynmnsl.

Aszort, hocdop u ux
COCTTUHECHHS

OO6u1ast xapakTepUCTUKA AJIEMEHTOB
VA-rpymibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETICHU
OKHCJICHUSI.

A30T, pacpocTpaHEeHHUE B IPUPOJIE,
bu3nYecKue U XMMUYECKHE CBOMCTBA.
Kpyrosopor a3zora B npupoze.
AMMHaK, ero (GU3NIecKue 1 XUMHICCKUE
CBOICTBA, TIOJyYCHHUE U TIPUMCHCHHE.
Conu ammoHnust, ux GU3HYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHHE.
KauectBeHHas peakiiusi Ha HOHBI
aMMOHHS.

A30THas KUCJI0Ta, €€ MOJyUYeHHE,
bU3MYeCcKue U XUMUYECKHE CBOMCTBA
(oOrmmre Kak mpeacTaBUTENs Kiacca
KHCJIOT U crienpuyecKue).
Hcronp30BaHre HUTPATOB U COJICH
aMMOHHUS B KAYECTBE MUHEPAIbHBIX
ynoOopeHuil. XuMHIeCKOoe 3arpsi3HeHNE
OKpYKaroUIEn Cpelibl COCTUHEHUSIMU
a30Ta (KUCIIOTHBIC JTOXKIH, 3arPA3HCHHC
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, annoTponHble MOAUPUKALIUN
dbocdopa, husnyeckrue 1 XUMHYSCKUE
corictBa. Okcup pocdopa (V) u
dbocdhopnHas kuciora, puznueckue u

OOBsACHATH 00IIIME 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB 2JIEMEHTOB
VA-rpynnsl 1 uxX COEIMHEHUN C Y4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh PU3NYECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azora u ocdopa 1 UX COCTUHEHUI
(amMHaka, coyiell aMMOHUS, a30THOM
KHCJIOTHI, HUTPaToB, okcuaa ¢ocdopa (V)
u ochopHoit kucnotel, hocharon),
CIOCOOBI UX MOJIYYCHUS, IPUMEHEHHUE U
3HAYEHHE B MPUPOJIE U )KU3HU YEIIOBEKA.
Onpenenats HOHBI aMMOHUS U (pocdat-
VOHBI B PACTBOPE.

OOBICHATDH CYIIHOCTh HKOJIOTUYECKUX
po0sieM, CBA3aHHBIX C HAXOXKICHUEM
coenuHeHui azora u pochopa

B OKPY’KAaIOILEH Cpee.

[InanupoBaTh U OCYIIECTBIISTH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, MPOBOAUTH HAOIOICHNUS,
JIeaTh BBIBOJIBI TTO PE3yJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUH
71a00paTOPHBIX OIBITOB U MPAKTUIECKOM
paboTHI.

CrnenoBaTh npaBuiiaM 06€30mMacHON
paboThI B 1abOpaToOpUu
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XAMHUYECKUE CBOMCTBA, OJTYyUYCHUE.
Hcnons3oBanue ¢pocdaroB B KauecTBE
MUHEPaIbHBIX yJIOOPEHU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C (PU3UUECKUMU
cBoiicTBamMHu a3oTa, pochopa

U X COETUHEHUH (BO3MOKHO
HCII0JIb30BAaHUE BUJEOMATEPUATIOB).
O3nakomiieHHe ¢ 00pa3aMu a30THBIX U
dhochopHBIX yI00peHMIA.

[Tosryuenue, cobupanue, pacrio3HaBaHHUE
Y U3YYECHHUE CBOMCTB aMMHaKa.
B3anmopelicTBre KOHIEHTPUPOBAHHOM
a30THOM KUCJIOTBI C MEABIO (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
JlabopamopHvie onvimol.

[IpoBeneHNEe KaUeCTBEHHBIX PEaKui
Ha MOH aMMOHHUs U pocdar-uoH, u
U3Yy4YEHUE NPU3HAKOB X POTEKAHMS.
IIpakmuueckas paboma

Ne 3: Tlonydyenrie aMMuaka, U3yueHue
€ro CBONCTB.

Buviuucnenus:

110 YPABHEHUSIM XUMUYECKUX PEAKIIMIA

MIPY UCIIOJIb30BAHUU XUMHUYECKOM
oCy/1bl U 000PY10BaHUS.
[Ipon3BOIUTH BBIYMCICHUS

10 XUMUYECKAM YPABHEHHSIM.
Hcnonb30BaTh Mpy BHIOJIHEHUH
y4eOHBIX 3a/IaHUH TEKCThI YUCOHUKA,
CIIPABOYHBIE MATEPHUATBI
(IEepUOIUUECKYIO0 CUCTEMY XUMUYECKHUX
anemenTtoB [I. 1. Menneneena, Tabauiry
pPacTBOPUMOCTH KHUCJIOT, OCHOBaHUN U
COJIEW B BOJE, DIEKTPOXUMUYECKUN PSJT
HanpsHKEHU METAJLIIOB)
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2.4

OOmas
XapaKTEepUCTUKA
XUMHUYECKUX
AIIEMEHTOB
IVA-rpynmsi.
Yraepon u
KPEMHHUM, U UX
COCIMHEHUS

OO6u1ast xapakTepUCTUKA AJIEMEHTOB
IVA-rpynnel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIC CTETICHU
OKHUCIICHUSI.

Yrnepon, amaoTpomHbIe MO (DHUKAITIH,
pacnpocTpaHeHue B IpUpoe,
(bu3NYECKUEe U XUMUYECKHUE CBOMCTBA.
Ancop6musi. KpyroBopor yriepojaa

B IIPUPO/IE.

Oxcupsl yrieposaa, ux (pu3ndeckKue u
XUMHYECKUE CBOUCTBA, ICUCTBUE

Ha KMBbIE OPTAaHU3MBbI, TOJTYYEHUE U
IIPUMEHEHHUE. DKOJIOTUYECKUE
POOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yriepona (1V), runoresa rio6ansHOro
MOTEIJICHUS KIIMMaTa, MapHUKOBBIN

s dekr.

VYronbHas KUCIOTA U €€ COJU, UX
dbuznyecKre U XuMUUYECKue CBONCTBA,
MOJIyYE€HHUE U PUMEHEHUE.
KauectBenHas peaxiusi Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB

B OBITY, MEJIUITMHE, POMBINIJICHHOCTH U
CEJIbCKOM XO35IMCTBE.
[lepBoHayvaNbHBIC TOHSATHUS

00 OpraHMYeCKHX BEIIECTBAX KaK

0 COeIMHEHMSIX yriepoja (MEeTaH, ITaH,

OOBsACHATH 00IIIME 3aKOHOMEPHOCTH

B UBMEHEHHH CBOMCTB AJIEMEHTOB
[VA-rpynrsl ¥ uX COEIMHEHHUH C YUYETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh PU3NYECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
YIJIEPO/Ia U KPEMHUA U UX COCAUHECHUI
(OKCHIOB yTriepoaa, yroJlbHOW KUCTIOTHI,
KapOOHATOB, OKCHJIA KPEMHUS,
KPEMHUEBOW KUCJIOTHI, CUIIMKATOB),
CIOCOOBI UX MOJIYYCHUS, IPUMEHEHHE U
3Ha4YEHUE B MPUPOJIE U )KU3HU YEIOBEKA.
OOBACHATH TPUUUHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHUE BEILIECTBA — CBOMCTBA
— MPUMEHEHUE — HA IPUMEpax
COEAMHEHU yIJIepoa U KPEMHUSI.
Omnpenenarb KapOOHAT- U CUITMKAT-UOHBI
B PacTBOpE.

OOBICHATH CYIIHOCTh IKOJIOTHIECKUX
po0JieM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIEKHUCIJIOTO Ta3a B OKPYKAIOIIEH cpeie.
[ToaTBepk1aTh 0COOEHHOCTH COCTaBa
OpraHUYECKUX BEILECTB MpUMeEpaMu
MPOCTBIX COEAMHEHUN (METaH, 3TaH,
STUJIEH, alleTUJICH, TaHOJI, TJIUIEPHH,
YKCYCHasl KUCJIOTa), B3AMMOCBSI3b
HEOPraHUYECKUX COCTMHEHUN YIIIepoa v
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ATUJICH, alleTUJICH, 3TAHOJI, [JIMIIEPUH,
YKCYCHAasi KHCIIOTA).

[IpupoaHbie HICTOYHUKHU YTIEBOIOPOIOB
(yrossb, IpUpOAHBIH Ta3, HePTh),
MPOAYKTHI UX MepepadoTku (OCH3UH),
UX POJIb B OBITY U MPOMBIIIUICHHOCTH.
[TonsaTre 0 OMOTOTUYECKHU BaXKHBIX
BEII[ECTBAX: JKUPaX, OeJKaX, yriaeBogax —
U UX POJIU B ’KU3HU YEJIOBEKA.
MarepuanbHOe €TMHCTBO OPraHUYECKUX
Y HEOPTAaHUYECKUX COCAUHEHHU.
Kpemnuii, ero ¢pusnveckue u
XUMHUUYECKUE CBOMCTBA, MMOJTYYCHUE U
npuMeHeHue. CoeAMHEHNsI KpeMHUs

B ipupoie. O01ue npeacTaBIeHUs

00 okcue kpemuns (1V) u kpeMHHEBOM
KHUCJIOTE.

Cunukarsl, X UCTIOJI30BAHKE B OBITY,
MEJIULIHE, POMBIIUIEHHOCTH.
Baxueiimme cTpoUTENbHbIE MaTEPUAIIbL:
KepaMHKa, CTEKJIO, IIEMEHT, OETOH,
)ene300etoH. [Ipobnembl 6e3011acHOTo
WCIIOJI30BaHUs CTPOUTEIBHBIX
MaTepUaJIOB B TOBCETHEBHOM )KU3HH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Monenu KpUCTAINIMYECKUX PELIETOK

OpraHUYECKUX BEILECTB.
OnuceIBaTh poib OEIKOB, KUPOB U
yIJ1€BOJOB B QYHKIIMOHUPOBAHUU KHUBBIX
OpraHU3MOB, COCTaB MPUPOIHBIX
MCTOYHHUKOB YIJIEBOJIOPOJOB, UX POJIb

B OBITY U TPOMBIIIJICHHOCTH.

[IpoBOAUTH BBIUKCIIEHHUS IO YPABHEHUSIM
XUMHUYECKUX PEaKIUH.

[1nannpoBaTh U OCYLIECTBIATH

Ha NMPaKTUKE XUMHUECKUE
HKCIIEPUMEHTBHI, IPOBOJUTH HAOIIOACHHUS,
JIeJ1aTh BBIBOJIBI 110 pe3yJibTaTaM
AKCIIEPUMEHTA MIPU IPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pabor.

CrnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu

[IPU UCTIOIb30BAaHUHN XUMHUECKON
OCYJbl U 000PYIOBaHUS.

Hcnonb30Bath Mpy BHIMOTHEHUN
y4eOHBIX 3aIaHUI TEKCThl y4eOHHKaA,
CIPaBOYHbBIE MaTEpUAIIbI
(ITepuoanyeckyro CUCTEMY XUMHUYECKUX
sanemenToB JI. 1. MenaeneeBa, Tabnuiry
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUH U
COJIEN B BOJIE, DJIEKTPOXUMHUUECKUHN P
HaIpPsHKEHUI METAIIJIOB)
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anmMasa, rpadura, QyiepeHa.
O3HaKOMJICHHE C ITPOLIECCOM aIcopOoLnu
PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTA3A.

O3HaKOMIIEHHE C IPOTyKIIUEH
CHJIMKATHOM MPOMBIIINIEHHOCTH
(Buneomarepuaibl: cummKaTHas
MPOMBIIIUIEHHOCTB ).

Monenu MOJIeKyJ1 OpraHNYeCKUX
BEILECTB.

JlabopamopHhuwiti onvim:

[Tonyuenue, coOnpanue, pacrio3HaBaHUE
U U3y4€HUE CBOMCTB YIJIEKHCIIOTO rasa.
[TpoBeneHne KaueCTBEHHBIX PEAKITHIA
Ha KapOOHAT U CUJIUKAT-UOHBI U
U3y4YeHUE MPU3HAKOB UX MPOTEKAHMUSI.
Ilpakmuuecxkue pabomui:

Ne 4. Tlonmy4yeHue yriieKucsioro rasa,
M3YYEHUE €T0 CBOMCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3aja4 1Mo Teme «BakHeiimme HemeTamibl
U UX COCIUHCHUS

Buiuucnenus:

M0 YPaBHEHUSM XUMUYECKUX PEAKIIHA

Hroro no pasgemny

25
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Pa3znen 3. MeTaJu1bl M UX coeAnHCHUA

3.1

OO11ne cBOKMCTBA
METAJLIOB

4

OO6m1as xapakTepUCTUKAa XUMUUYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX
nojoxeHus B [lepuoanyeckont cucreme
XUMUYECKUX DJIEMEHTOB

J.1. MeHneneeBa u CTPOEHHUSI aTOMOB.
Crpoenue meTtauioB. Meramuyeckas
CBSI3b U METAJUINYECKAs

KpUCTaJIInyecKas peleTka.
DIEKTPOXUMHUYECKUI Psil HAPSDKECHUN
MeTauioB. PU3NUYECKHE U XUMUYECKHE
cBoiicTBa MeTauioB. OO01IHe criocoObl
nojgydyeHus metaioB. [lonstue

0 KOPPO3UHU METAIJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HUH.
CrmnaBsl (cTanb, YyryH, JIOPATIOMUHUN,
OpoH32a) U UX IPUMEHEHUE B OBITY U
IIPOMBILUIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OOpa31pl METAIIOB U CILJIABOB.
N3yuyenue pe3yapTaToB KOPpO3UU
METaJUIOB (BO3MOKHO HCIIOIb30BaHNE
BHICOMATEPHUAIIOB).

Jlabopamophvie onvimol:
O3HakoMIIeHHE C 00pa3laMu METAJIOB U
CIIaBOB, UX (PU3NYECKIMH CBOMCTBAMHU.

PackpbiBaTh CMBICT M3y4aeMbIX NOHATHI
Y IPUMEHSTh 3TH TTOHSATHUS TIPU OTIMCAHUH
CBOWCTB BEILECTB U UX IPEBPALICHUN.
OOBACHATH 001IIE 3aKOHOMEPHOCTHU

B UBMEHEHUU CBOMCTB 3JIEMEHTOB-
METaJJIOB ¥ UX COCTUHEHUN C yUETOM
CTPOCHHS X aTOMOB.

XapakTepru30BaTh CTPOCHNE METAJIIOB,
o01mue GU3NIECKue U XUMUUECKUE
CBOWCTBA METAJUIOB.

XapakTepru30oBaTh 00IIHE CTIOCOOBI
MOJIYYCHHS] METAILJIOB.

OnuceiBaTh CIOCOOBI 3aIIUTHI METAIIIIOB
OT KOPpO3UH.

CrnenoBaTh mpaBuiiaM 0€301acHOMN
paboThI B 1a0OPATOPUM NTPU
UCIOJIb30BAaHUU XUMUYECKON TIOCYIbI U
000pyI0BaHUS.

[Tpon3BOANTH BEIYUCIICHUS

110 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIM OJIUH U3 PEareHTOB COACPIKUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WUJIU TPYTIIIE.

Hcnonw30BaTh Mpu BHITIOJIHEHUH
y4eOHBIX 3a/1aHU TEKCThl yUYCOHHKA,
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Buiuucnenus:

M0 YPaBHEHUSAM XUMUYECKUX PEAKIIUH,
€CJIM OJIUH U3 PEareHTOB COACPIKUT
MIPUMECH

CIIPaBOYHBIE MATEPUAIIBI
(ITepponnueckyto CUCTEMY XUMUYECKHUX
anemenTtoB JI. 1. MenneneeBa, Tabauiry
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUU U
COJIEH B BOJIE, DIICKTPOXUMHUYECKUN PsIT
HaIpPsHKCHUN METaJIOB)

3.2

Baxueiimue
METAJUIbI Y UX
COEeIMHEHUS

16

IIlemouHbIe METAIIIBL: MOJIOKCHUE

B [lepnoanueckoit cucteMe XUMUYECKUX
sanemeHToB J[.11. MenaeneeBa, ctpoeHue
HX aTOMOB, HAXOXKJICHUE B MPUPO/IEC.
du3nyecKrue U XUMUUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kaymsi). OKCHJIBI
Y TUJPOKCHUIBI HATPUS U KaJIUsl.
[IpuMeHeHue MEeTOYHBIX METAJIJIOB M X
COCIUHCHUM.

[IlemoyHO3eMEIBbHBIC METAJIIIBI MArHUHM U
KaJblui: nosioxkenne B [lepuoguueckoit
CHCTEME XMMHYECKHUX DJICMECHTOB

J.1. MenpaeneeBa, CTpOCHHE UX ATOMOB,
HaxoXJaeHue B npupoje. dusznueckue u
XUMHUYECKHUE CBOMCTBA MarHus 1
Kajaplusa. Baxknenmue coequHeHUs
KaJIbITUs (OKCHUJI, TUIPOKCHU/I, COJIN).
JKEcTKOCTEL BOJBI M CIIOCOOEI €8
YCTpaHEHHUS.

ATIOMUHUHN: TIOJIOKEHHE

B [leproanyeckoil cucTeMe XUMUYECKUX

OOBACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB JIEMEHTOB-
METAJUIOB U UX COEIMHEHUH B Tpynmax

C Y4ETOM CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh (PU3UYECKUE U
XUMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB
METAJIJIOB U UX COEIMHEHUH (OKCHUIOB,
TUIPOKCHUIIOB, COJICH ), CITIOCOOBI UX
NOJIYYEHMs], IPUMEHEHHUE U 3HAYCHUE

B IIPUPOJIE U )KU3HU YETIOBEKA.
YcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE
BEILIECTBA — CBOMCTBAa — NPUMEHEHUE —
Ha NPUMEpPax U3y4yaeMbIX BEIIECTB.
Pacnio3naBaTh ¢ TOMOIIBIO KAYE€CTBEHHBIX
peaKlMii HOHBI METAJJIOB: MarHus,
KaJIbIHs, aTFOMUHUS, UHKA, sxkese3a (11)
u xenesa (1), memu (I1).

JlokasbiBaTh aMQOTEPHBIN XapakTep
OKCHUJIOB U TUIPOKCHIOB AIIFOMUHUS U
LMHKA.
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anemeHToB [[.1. MenneneeBa, ctpoerue | [ImaHupoBaTh U OCYIIECTBIATH

aToMa, HaXOXKJICHHE B MMPUPOJIE. Ha IPaKTHUKE XUMUYECKHE
PU3NYECKNE U XUMUYECKHE CBOMCTBA AKCIIEPUMEHTBHI, IPOBOAUTH HAOIIOACHUS,
aTrOMUHUSA. AM(POTEpHBIE CBOMCTBA JIeNIaTh BBIBO/IBI 110 PE3yJIbTaTaM

OKCHJIa ¥ TUAPOKCHUIA ATFOMUHUSI. AKCIIEpUMEHTA MPU NPOBEICHUN

XKeneszo: monoxenne B Ileproandeckoit | Ja0OPATOPHBIX ONBITOB M IPAKTHYECKUX
CHUCTEME XUMHYECKUX DJIEMEHTOB pabor.

J.1. MenneneeBa, CTpOEHHE aTOMA, CrnenoBatsb npaBuiiaMm 0€30MacHOM

HaxoXJeHue B mpupoje. duzudeckue 1 | paboThHI B J1aDOpaTOpHUH

XUMHYECKHE CBOUCTBA Xkene3a. OKCHIBL, | ITPH UCTI0JIb30BAHUH XUMHUUECKOM
ruapokcuabl u coim xenesa (1) u xxenesa | mocympl 1 060pyI0BaHU.

(III), ux cocras, cBoiicTBa u noixy4deHue. | [[poM3BOIUTH BBIUKCICHUS
Xumuueckuii IKcnepumenm: 10 XUMUYECKHM YPABHEHUSM.
Jlemoncmpayuu: VYyacTBOBaTh B COBMECTHOM paboTe
Oco0eHHOCTH B3aMMOJICHCTBHS OKCHIa | B ITape WX IPYIIIIE.

KaJIbI[USI U HATPHUS C BOJIOM (BO3MOXKHO BricTpanBaTh pa3BEpHYTHIE TUCHbMEHHBIE

MCIIOJIb30BAaHUE BUIEOMATEPUAITIOB). Y YCTHBIE OTBETHI C ONIOPOM
OxpammBaHye TUIAMEHU HOHAMU HAaTpHs, | Ha MH(OpMaLuIo U3 y4eOHHUKA U

KaJIus ¥ Kanblys (BO3MOXKHO CIIPaBOYHBIX MaTEPUAIIOB, IPAMOTHO
UCITI0JIb30BAaHUE BUIEOMATEPUATIOB) VICII0JIB30BaTh U3YYEHHBIN IIOHATUWHBIN

HccenenoBanne CBOMCTB )KECTKOM BOABI. | allllapar Kypca XUMUU
[Iponecc ropeHus xene3a B KUCIOPOJE
(BO3MOYHO HCIIOJIb30BAHHUE
BHICOMATEPHUAIIOB).

JlabopamopHvie onvimbi:

[IpoBeneHNEe KaueCTBEHHBIX PEAKLUI
Ha MOHBI (MarHus, KajabUus, aTlOMUHNUSA,
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nuHKa, xenesa (II) u xxenesa (I111), meau
(IT), onmucanue NMpU3HAKOB MX
MPOTEKAHMUS.

HccnenoBanre aMm(poTepHBIX CBOWCTB
TUAPOKCHUA ATFOMUHUS U THUIPOKCHIA
[UHKA.

Ilpaxmuueckue pabomol:

No 6. JKEcTKOCTh BOJIBI U METOABI €€
YCTpaHEHHUS.

Ne 7. Pemenune skcnepuMeHTaIIbHBIX
3a/1ay no Teme «Bakneiime MeTasuibl 1
UX COCIUHECHUS.

Buiuucnenus:

10 YPaBHEHUSM XUMHUYECKHUX PEaKIIUH,
€CJIM OJIMH U3 PEareHTOB JaH B U30BITKE
WM COJIEPKUT TTPUMECH;

MacCOBOM JI0JIU BBIXOJ1a TPOIYKTA
peakiuu

Hroro no pasneny

20

Pa3n

e 4. XuMuf ¥ OKpY:Kamolas cpeaa

4.1

XUMUA 1
OKpy>Karolas cpeaa

3

BemecTBa u marepuasl B IOBCEIHEBHOM
JKHA3HU 4enoBeka. bezomacHoe
HCII0JIb30BaHME BEUIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBast momo1up rnpu
XUMHYECKUX 0KOrax U OTPABJICHUSIX.
XUMHUUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
cpenbl (IpeaesbHas JoImyCcTuMast

XapakTepu30oBaTh POJIb XUMUU

B Pa3JIMUHBIX chepax AesiTeTbHOCTH
JIFOIeH, OCHOBHBIE BEIIECTBA U
MaTepualbl, MPUMEHSEMbIE B )KU3HU
COBPEMEHHOTO YeJIOBEKa.

OOBICHATH YCIOBUS 0€30MMaCHOTO
UCIIOJIb30BAHUS BELIECTB U XUMUYECKHUX
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KOHIIEHTpaIus BelecTB. Posib Xxumun

B PEILICHUU DKOJOTUYECKUX MPOOIIEM.
Xumuyeckuii Ikcnepumenm:
Jlemoncmpayuu:

N3yuenne oOpa3iioB MaTepuaIoB
(CTeKJ10, CIJIaBbI METAJIJIOB, IIOJIMMEPHBIC
MaTepHuabl)

peaxuuii B ObITY.

AHaIN3UPOBATh U KPUTUUYECKH
OILICHUBATh UH(OPMAIIUIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEJIBCKOTO X0351CTBa,
TPAHCIIOPTA U P. Ha COCTOSTHUE
OKPYXaroUen Cpeibl.

YMeTh OKa3bIBaTh NEPBYIO NOMOIIb

IIPU XUMUYECKHAX 0KOTraX U OTPABIICHUSX.
[IpuHuMaTh ydyactue B 00CYKIeHUN
po0JieM XUMUYECKON U AKOJIOTUUECKOM
HaIIPaBJICHHOCTH, BBICKA3bIBaTh
COOCTBEHHYIO MO3ULUIO O MPodieMe U
IIpeIaraTb BO3MOXHBIE ITyTH €€
perleHus

Wroro mo pazueny: 3
PesepBHOE Bpems 3
OBHIEE YNCJIO YACOB 68
[10 TTPOTPAMME
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