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IMNOACHHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QenepaabHON pabodeid MporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEIIINUU MPEroAaBaHusl y4eOHOro mpeaMeTa « XuMHUsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIIed cTpareruu
OOy4YeHMs, BOCIHUTAHHMS ¥ Pa3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO
npeameTa, YCTaHAaBIIUBAET o0s13aTeNIbHOE IpEAMETHOE coZiep)KaHue,
peaycMaTpUBaeT paCIpEeleIeHue €ro Io KilaccaM M CTPYKTYpHUPOBAaHHUE 10
pazieliaM M TeMaM IMPOrpaMMbl IO XHMHHU, OINPEIENseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEI0BAaTEIbHOCTh  U3YYEHHUS] XUMHU C YUYE€TOM MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTMHKM y4eOHOTO TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIUXCs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera  Jyis
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs, a TaKke TPEOOBAHUM K
pe3yJibTataM 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIed U3yUYEHUs MPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEIbHOCTH OOyYarouerocs MO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUS.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHMS MUPOBO33PEHUS
oOyy4arolierocsi, €ro MpeACcTaBICHU O MaTEpPUATbHOM EIUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (QopMUpYEMble XUMUEWU MPECTABICHUS O B3aWMOIPEBPAILICHUIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPUPOJE, O MyTAX PEHICHHUS TI00aIbHBIX
npoOJjieM yCTOWMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUS.

N3ydyenne xumun:

CIIOCOOCTBYET  pealiM3allid  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUSA |
dbopMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I11Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yaromuxcs, HABBIKOB HMX CaMOCTOSITEILHOM  yuyeOHOM  JIeSITEIBHOCTH,
DKCIIEPUMEHTATIBHBIX M HCCIEJOBATCIIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MTOBCEIHEBHOM KM3HH, TaK U B MPO(HECCHOHAIBHOM JICITEIIHHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOJbI U YEIIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YJarOIINXCs;



cioco0CTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJAJ B DKOJOIMYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHple HampaBiieHHs B OOyYEHMM XMMHUHU OOECHEeYMBAIOTCA CIELH(PUKON
CoJlepKaHUsl ~ y4eOHOro  MpeamMeTa, KOTOpbI  SBIAETCA  MEeAaroruyecku
aJaNTHPOBAHHBIM OTpa)kKeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3sBUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHHsl OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHMYECKOM XHMHMH W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IOHSATUU
OPTraHUYECKON XUMMUHU.

CtpykTypa coaep:kaHHsl MPOrpaMMbl MO XUMHUHU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 noaxona k €€ m3ydeHnto. CopepkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUI O XUMUYECKON
peakuuu. OOe 3TH CHUCTEMBbl CTPYKTYPHO OPraHM30BaHbl MO MPUHLHITY
IIOCJIEIOBATENBHOTO PA3BUTUS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOIO yPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TMpeAcCTaBleHUN 00 JIEKTPOJIUTUYECKOW AMCCOIMAIMM BEIIECTB B
pacTBOpax.

Teopernueckne 3HAaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHSL K JPYroMmy, BBIMONHAA (QYHKIUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHS M BO3MOXXHOCTEH IPAKTUYECKOIO0 NMPUMEHEHUS WU IOJy4YECHUS
U3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IPEACTABICHNS] O XUMHUYECKON COCTABIISIONIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NPHUPOJABI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO H
METO/IaM IIO3HaHUs B Hayke. V3ydeHune XUMHH NPOUCXOIUT C IPUBICYEHUEM
3HAHMM U3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyX aloluid MUpy,
«buomorus. 5—7 kimacce» U «dusnka. 7 Kiacey.

[Ipy wW3yyeHUH XUMHH MPOUCXOAMT (HOPMHUPOBAHME 3HAHMM OCHOB
XUMHUYECKON HAYKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JEATENBHOCTH 4YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOW KYJIBTYPBHIL.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKHX
3HAHUM — BaKHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IOJOKEHUH,
JOCTYIIHBIX O0OOIIEHHIT MHMPOBO33PEHUYECKOIO XapakTepa, sA3blKa HAyKH, B



OpUOOLIEHMM K HAyYHbIM METOJAaM I[I03HAHMS IIPU HU3YYEHUU BEIIECTB U
XUMHUYECKUX PEaKIUi, B (OpMUPOBAHUM U PAa3BUTHUU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHUU B Y4YEOHO-IIO3HABATEIbHOM U y4eOHO-HCCIEN0BATENbCKON
NEeSATEeNbHOCTH, OCBOCHHMM NpaBWJI 0O€30MacHOro OOpalieHusi C BELIECTBaMHU B
[IOBCEHEBHOM KU3HU.

[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3HaYEHUE NPUOOPENIN TaKHUE LI, KaK:

— (GOpMHUPOBAHHWE HWHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHWS] Ha  CHCTEMAaTHYEeCKOEe MPUOOIIEHUE
oOy4Jarommxcsd K CaMOCTOSTEIbHOM IO3HABATEIBHON JEATEIbHOCTH, HAYYHBIM
MeToJaM TMO3HaHMs, (OPMHUPYIOIIUM MOTHBAIMI0 M Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— o0ecIeuyeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIUMHUCS
OIbITa Pa3HOOOPA3HOM [EATEIbHOCTH, MO3HAHUS M CAMOINO3HAHHUA, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;

— (opmupoBanre oOmEed (YHKIHMOHATBHON W  €CTeCTBEHHO-HAy4YHOU
IPAMOTHOCTH, B TOM YHCJIE YMEHHUA OOBACHATH W OLICHUBATH SIBJICHUSA
OKPYXAIOLEro MHpa, MCHOJb3Yys 3HAHUS W OMNbBIT, NOJYYECHHBIE IPU H3YyUYECHHH
XMMHH, TPUMEHATh UX IMpHU pPEIIEHUH NpoOsieM B IOBCEIHEBHOM JKU3HU U
TPYAOBOM IEATEIbHOCTH;

— (¢opMmHpoBaHHE Yy OOy4YalIIUXCAd T'YMAaHHMCTHYECKHX OTHOILIEHUH,
NOHUMAaHUS LEHHOCTH XUMHUYECKMX 3HAHMM JJs BBIPAOOTKH 3KOJIOTMYECKH
LEJIECO00pa3HOro IOBEIEHUA B OBITY M TPYJIOBOM JEATEIBHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY NpOo(uis U HAMpaBICHHOCTH JNalbHEHUIIEro
oOyJeHUsI.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX IS H3YYEHUST XHMHM Ha YpPOBHE
OCHOBHOT0 00111€T0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YENOBEKa. XUMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3WUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOJax MO3HAHMS B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CriocoOnI pa3zeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE BJeMEHThl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIokKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BajgeHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKkOH TIOCTOAHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHOocHUTENbHAS MOJEKYJIsIpHasg Macca. MaccoBas 10Ji1 XMMUYECKOI0 3JIEMEHTa B
COCIUHCHUMU.

KommuecTBo BemecrBa. Moisib. MonsipHast Mmacca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

dusnuecKkrue U XUMUYECKHUE SIBJICHUS. XUMHUUECKash peakius U e€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BeIIECTB. XHUMHUUeckue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHU MOCYI0M, mpaBWjiaMu paboThl B Ja0OpaTOpUU U
npuéMamMu oOpailieHus ¢ J1abopaTOpHbIM 000PYIOBaHUEM, U3YUCHUE U OMUCAHUE
bu3HUeCKMX CBOMCTB O0Opa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOICHHE
dbu3nyecknx (IJIaBICHHE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHHE W KOHJCHCAIMs BOJbI) M XMUMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
METHOM TPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMoJIeiCTBHE XKele3a ¢ pacTBopoM cosin meau (11),
W3YUYEHHUE CIIOCOOOB pa3/ICICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUE OYMCTKU MOBAPEHHOU
COJIU, HAOJIOJIEHWE W  ONHWCAHUE  Pe3yJIbTaTOB  MPOBEJICHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIEJIE MOJEKYII
(I1apocTepKHEBBIX).

Ba:xHeiilne npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpoctoe
BemecTBO. HaxoxmeHuwe kucimopoma B Tpupoae, (U3MUECKHE W XHUMHYECCKUE
cBoiictBa (peakuuu TopeHusi). Oxkcunabl. [Ipumenenue xuciopoma. CrocoObl



MOJIYYCHHUST KHUCTIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — atoTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3h(dEeKT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKME peaKUuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHue
BO3/1yXa, YCWICHHE TapHUKOBOro 3¢ dekra, pa3pyiieHne 030HOBOTO CJIOSI.

Bonopon — snemeHT m mpocroe BemectBo. Haxoxxknenue Bogopona B
npupoae, (U3MYECKHEe ¢ XHUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
noyuyeHus. Kucnotsl u conu.

MosnsipHabiii 00BEM ra3oB. Pacy€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputTenb. PacTBOpBI.
HachlllieHHbIE M HEHACBIIIEHHbIE PacTBOPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10751 BellecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOJbl. OCHOBAaHMUS.
Ponp pacTBOpOB B IpUPOJZI€ U B KU3HU 4yeloBeka. KpyroBopor Boabl B IPUPO/IE.
3arpsi3HEeHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA NPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuanl. Kiaccudukanus
OKCHJOB:  coyieoOpa3yromie  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HeconieoOpasyromue. HomeHknarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBa OKCHUJIOB. [TorydueHrne okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinoT. Ousznueckue u
XAMUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHoctw metayuioB H. H. bekerosa.
[lony4deHne KUCIOT.

Conu. Homenknatypa cosieil. @U3nyeckue U XMMHYECKUE CBOMCTBA COJE.
[lonyuenune comnen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUM.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOoAa B BO3yX€, IMOJTYyUYECHHUE,
coOuMpaHue, pacmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIOJICHHE
B3aMMOJICMCTBUSl BEIIECTB C KHCIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
IpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHWE C oOpa3laMu OKCHUIIOB U
ONHMCAHWE WX CBOMCTB, MOJy4YEHUE, COOMpaHHE, pacro3HABaHUE U H3yUYCHHE
CBOWMCTB BOJIOposia (TOpeHHE), B3auMMOCHCTBHE Bojopoaa ¢ okcuaom memu (1)
(BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEpPUANIOB), HAOIIOJEHUE OOpa3l0B BEILIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHONW PacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METaJIaMHU
(HaTpyieM ©  KaibleM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPHUAIIOB),



UCCIIEIOBaHNE O00pa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HAOJII0ICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menud (ll1) ¢ pacTBopoM cepHON KHCIOTHI,
KHCJIIOT C MeETajulaMH, PEaKUUh HEUTpan3aluy, IOJYYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeTajula APYTMM M3 pacTBOPA COJIM, PELICHHE
DKCIEPUMEHTAIBHBIX 3a/lad N0 TeMe «BaXHeWIne KIIACChl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuognuecknin 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHUX
diemenToB JI. WU. MenaeneeBa. CrpoeHne aTomMoB. XHUMHYECKas CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOTMBITKM KIACCH(DUKAIIMU XUMUYECKUX dieMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). IJIEMEHThI, KOTOpPhIe 00pa3ytoT aM(pOTEPHbIE OKCHIbI
Y TUJPOKCUBI.

[lepnognueckuii 3axoH. [lepuoandeckas cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomnas ©  JUIMHHONEpUOAHAs  (OPMBI
[Tepunoguueckout cucrtembl xumuueckux 3neMeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. Ouznyeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaA U
IPYNIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otonel. Onekrtponsl. CtpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuonnueckout cucremsl Jl. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
AJIEMEHTA TI0 €0 MOoJIoKEeHUIO B [lepnoanueckon cucreme /. 1. Meneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHUMHMUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYNIaM U NEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTUsA Hayku W mpaktuku. [[. WM. MeunngeneeB — y4éHbl U
rpakJaHUH.

Xumuueckass cBsi3b. KoBaseHTHas (moJisipHass M HEMOJSPHAs) CBSI3b.
DNEeKTPOOTPUIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAasI CBSI3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iporniecchl OKMCIEHNS U BOCCTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHUEe OO0pa3loB BELIECTB METANIOB M HEMETANIOB, B3aUMOJICHCTBHE
TUIPOKCUAA LHMHKA C pAacTBOPaMHM KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakliuy pa3ioKeHUsI, COSUHEHU ).

Mexcnpeomemunie ceasu



Peanmu3anpsa MeXnpeIMETHBIX CBS3€W INPU W3YYEHHM XMMHM B 8 KJlacce
OCYIIECTBISICTCS dYepe3 HCIOIb30BaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mMe ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHHTE3, KiIacCUUKaIus, NEPUOIUIHOCTh, HAOIIOJICHUE,
SKCIIEPUMEHT, MOJAECIUPOBAHHUE, U3MEPEHHUE, MOJICIIb, SIBJICHUE.

dusuka: marepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMBI, PAANOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TEJO,
00bEM, arperaTHoOe€ COCTOSIHUE BEIECTBA, a3, (PU3MUYECKUE BEIUYUHBI, €IUHUIIBI
HM3MEpPEHMs1, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPOJIBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTLUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUusi

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucTeMa XUMHUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUHM CBOWMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHONOB, KM, KaJdblMs HU UX
COCMHECHUN B COOTBETCTBUU C TIOJOKEHHEM »3JIeMEHTOB B lleprnoanueckon
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CrpoeHue BeliecTBa: BHUJbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYCCKHE
CBOMCTBA BENIECTB, OTHOCSIIUXCS K PA3JIUYHBIM KJlaccaM HEOPTraHUYECKUX
COCJIMHEHUM, TEHETUYECKAsl CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX peakIuii Mo pa3IMuHbIM Mpu3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dQeKTy, Mo
M3MEHEHUIO CTEMECHEH OKUCICHUS XMMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO
YY4aCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECCKHE
ypaBHEHUS.

[Tonsatne o ckopoctu XuMuUuyeckor peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHEe O TOMOTeHHBIX M TeTEePOTCHHBIX
peaknusax. [londarue o karanmze. [loHsTHE O XMMHUYECKOM paBHOBeCHU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHWMHUYECKOW PEAKIMU M IOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJIEKTPOHHBIM  OajaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pEaKIvu. CocraBneHnue YPaBHEHUM



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALMU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Katuonsl, annonsl. MexaHu3M JMCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoit cBsa3u. Crenenp aucconuanu. CUIbHBIC U CJIa0bIE JIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y CloBuUsl MPOTEKaHUSI PEAKIMi HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIlllEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBAaHMM U coOJell B CBeTe MpPEACTaBICHUN 00 DIIEKTPOIUTHYECKOM
nucconmanyu. KauecTBeHHbIE peakiui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COTEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAIIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJUIOB M HEMETAUIOB (Tpadura W anmasza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DICKTPONPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpollecca IUCCOLMALMM KHUCIOT, IIEJIOYed U  COJel
(BO3MOXKHO  HCIOJIb30BAaHHE BHJAEO MaTepUaloB), IMPOBEICHHE  OIBITOB,
WUIIOCTPUPYIOIIMX  MPU3HAKU  MPOTEKAHWs  peakluuid HOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHHWE BObI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3ioKeHUs, COSUHEHHUs), pacliO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbIO KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUE
HKCIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/iibl U MX coeIMHEHU S

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHne u (PU3NUECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TajJoOreHoB. XHMHYECKHE CBOWCTBA HA TMpUMEpPE  XJopa
(B3aMMOJECICTBUE C METaJUlaMHM, HEMETajulaMH, IIeJIoYaMu). XJIOPOBOJIOPO/I.
CongHasi KMCIIOTa, XMMHUYECKUE CBOMCTBA, MOJy4YeHHE, NMpUMEHEHHe. JlelicTBue
XJOpa M XJIOPOBOJOPOAA HAa OpPraHU3M YeEJIOBEKa. BakHeWIne XJIOpUIbl U HX
HaX0XJICHUE B MIPUPOJIE.

Oo6mas xapaktepuctuka ameMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTerneHu okucieHus. CTpoeHue M (PU3MYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMN KHUCTOPOIa
u cepbl. Xumuueckue cBoiicTBa cepbl. CepoBO0OpOJ, cTpoeHue, GU3UYECKUE U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME W XUMHUYECKHME CBOMcTBa (oOmue Kak
MpEeACTABUTENS KJlacca KHUCIOT U crneruduueckue). XUMUYECKHE peakIuu,
JeXanMe B OCHOBE MPOMBIIIJIEHHOTO Croco0a TMOJy4YeHUs] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit kucnoThl. Coau CEepHON KUCIOThI, KAYECTBEHHAsI pEeaKIUs Ha



cynabdar-uoH. Haxoxnenue cepsl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COCIMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HeHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHHUS.

OOmas xapakrtepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoOCTpPaHEHUE B MPUPOJE,
(du3nueckre U XUMHYECKUe cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKre 1 XUMUYECKHE CBOMCTBA, MOydeHue u npuMeHeHue. Coam aMMOHUS,
uX pU3NUecKre U XMMUYECKHEe CBOWMCTBa, MpUuMeHeHue. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THAasl KHUCIIOTa, €€ MoJydyeHue, PU3NUeCKue U XMUMHYECKUE
cBolMcTBa (0OIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT U chenuduueckue).
Hcnonp30BaHMEe HUTPATOB M COJEH aMMOHMS B KayeCTBE MMHEPAIbHBIX
yaoOpeHuil. XMMHUECKOE 3arps3HEHHE OKPYKalollel Cpe/ibl COETUHEHUSIMH a30Ta
(KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
alnoTponHeie Moaudukauuu Gochopa, (U3MUECKHEe U XMMUYECKHE CBOMCTBA.
Oxcua docdopa (V) u pochopHas kuciora, puznueckue 1 XUuMUUECKUE CBOWCTBA,
nonyuyerue. Mcmons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

Ob6mas xapakrepuctuka sneMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCJIECHHS.  YIJIepoJA,  aJJIOTPOIHBIE
MoAau(pUKALIUKM, pACPOCTpaHEHHE B TpuUpoje, (puznueckue U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoje. OKcuabl yriepojaa, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. JKOJOTUYECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riaoGanbHOrO TMOTEIUVICHUS KiIUMaTa, MapHUKOBBIN
s dext. YronbHas Kuciaora v €€ coiiv, uX PuU3nuecKkue U XMMHYECKHUE CBOMCTBA,
nojxyyeHue W npuMeHenue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEJIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHaUanbHbBIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COSAUHEHUSX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJINLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie WMCTOYHUKUA YTIIEBOJAOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HE(DTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTue 0 OMOJIOrMYECKN BaXKHBIX BELIECTBAX: KUpax, Oenkax, yrieBojax — U ux
poiii B OKM3HM UeloBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYeCKUX U
HEOPraHUYECKUX COECTUHEHUN.

Kpemnuii, ero ¢usnyeckue U XUMHUYECKHE CBOICTBA, MOJy4YeHUE U
npumeHeHue. CoenuHeHus KpemMHHs B mpupoje. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) u kpemHueBoi kuciore. CUIMKAThI, UX HCIOJIH30BAHUE B
OBITY, B MPOMBIIIICHHOCTU. BakHellne cTpouTeabHbIE MaTepHUallbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eToH, keie300eToH. [Ipobiembr 6e30macHOr0 MCTOIB30BAHUS
CTPOUTEINIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3YyUeHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUIA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHEe U XUMUYECKUE CBOMCTBA
rajoreHOB M HUX COEIWHEHUIN (BO3MOXXHO HCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJIEHHE C 0Opa3liaMu XJIOPUAOB (TaJOrE€HUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl U €€  CcoeAUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), HAOJIOACHUE Mpoliecca OOyrIMBaHUs caxapa Mo JehCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
paz0aBIEHHON CEPHON KUCIIOTHI, MPOBEEHNE KaUeCTBEHHON peakiny Ha CyJbdar-
WOH W HaOJI0JieHHWEe TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUYECKUMU
cBoiicTBaMu azora, ¢ochopa U HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAHKE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX yIOOpPEHUM, MOJyYeHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOIMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe MpU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAJIOB), H3YUYCHUE Mojenei
KPUCTAINIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiuiepeHa, O3HAKOMIJIEHUE C
POIIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPONCTBOM NPOTHBOras3a, MojiydeHue, coOupaHue, pacro3HaBaHUE M HU3y4YEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHNE KAaUYeCTBEHHBIX pEaKIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W UW3YYCHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEN CHUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxxHeume HeMeTaibl U UX COEAUHEHUSD.

MeTaqibl 4 MX coeTMHEHUS

OO6m1as XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
uX TmonoxeHus B Ilepmoamueckod cucrtemMe XuMHYecKux daeMeHtoB JI. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTayuindeckasi CBsi3b U
METAJUIMYECKAs] ~ KpPUCTA/NIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH Pl
HaIpspDKeHU MeTauioB. du3nueckne U XMMUUECKHE CBOMCTBAa MeTayioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOpPpO3WU METAIJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoOH3a) ¥ UX MPUMEHEHUE B OBITY Y MPOMBIIIIEHHOCTH.

[llenounsle MeTabl: nosnoxkeHue B llepuognueckon cucreme XUMHYECKUX
anemeHToB JI. 1. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJIEHUE B NPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U kanus). OKCuasl u



TUIPOKCUABI HaTpusd MW Kanusa. [IpuMeHeHue MIeNOYHbIX METaUIOB W HX
COCIMHEHUM.

[[{ennoyHO3€MENBbHBIE METAJUIBI MAarHUil M KaJbIUMH: TIOJIOKEHHE B
[Tepuognueckout cucreMe xumuueckux dneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nUecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxnelmume coequHeHus Kainblus (OKCHUI, TUAPOKCHUI, COJIN).
KécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TIoJiokeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. U. MenzaeneeBa, CTpoeHHUE aToma, HaxOXJeHHE B Ipupone. Pusuyeckue U
XUMUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUIA U THAPOKCHIA
AJIOMUHUSL.

Keneso: monoxenue B [lepuoandyeckoit cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
N. MeHneneeBa, CTpOEHHE aToOMa, HaxoxiaeHue B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, TUIPOKCUIBI U coin kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHME C oOpa3llaMM METAJJIOB M CIUIABOB, HX (pu3ndeckumu
CBOMCTBaMH, M3y4€HHE PE3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOKHO
WCIIOJIb30BaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbIIMSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKejle3a B KUCIOPOJIE
(BO3MOXXHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KaJblUs, AIIOMUHUA, MHKA, JKeJie3a
(I1) u xenesa (111), memu (1), HAOMIOACHKME W ONMCAHUE MPOIIECCOB OKPAITMBAHMS
IJJaMEHH MOHaMU HATpus, KaJus U Kaiabluad (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATTFOMUHUS
Y TUJIPOKCHUJA LIMHKA, PEIICHUE DKCIIEPUMEHTAIIBHBIX 3aJ]1a4 110 TeMe «BakHenue
METaJUIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuil B OwbiTy. IlepBas momomnib mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEeHHUE OKpYKawIleh cpeabl (MpejenbHas I0mycTUMast
KOHIIEHTpaius BeilecTs, nainee — [1J1K). Poias xumuu B pemieHnu 3KoJI0THYECKUX
mpooIeM.

Xumuueckuii Ikcnepumenm:

H3yueHHe oOpasIloB MaTepuajioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Meosicnpedmemmuuwie céasu



Peanmu3anusa MeXnpeIMETHBIX CBsS3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISICTCSl 4epe3 HCIOJIb30BaHUME KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
HNOHATUMN, TaK U MOHATUH, SIBIISIFOIIUXCS CUCTEMHBIMU JJISl OTJENbHBIX NPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIM (DakT, rumoresa, 3aKoH,
TEOpusl, aHauu3, CHHTE3, KiIacCupUKalusi, MEePUOAUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHHE, MOJIEb, SBIEHUE, ITAPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®duzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOMbl, PAAUOAKTUBHOCTh, MOJIEKYJIA, 3JEKTPUYECKUN 3apsij, MPOBOJAHHKHU,
HOJYIPOBOJHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTD, KPUCTANINYECKAS
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢ortocuHres, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yA00pEHMs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

['eorpagus: armocdepa, ruapocdepa, MUHEPaTbl, TOPHBIE MOPOJBL,
M0JIE3HBIE NCKOIAaeMble, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa30oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHsS] XMMHUU B €IUHCTBE y4eOHOW W
BOCIIUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUICKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHITHBIMU B
oOlllecTBE TMpaBWJIaMU W HOPMAaMH TMOBEACHUS U CHOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIIA3AINHN 00yJarOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUW W
paciMpeHue OmbITa ASsTeIbHOCTH Ha €€ OCHOBE, B TOM UHCJIC B YACTHU:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

EHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
U HAydYHOMY HACJEOUI0, TOHUMAHUS 3HAYECHHUS XUMHUYECKONM HAyKH B JKHU3HU
COBPEMEHHOIr0 O0O0IIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHOU WH(OpManmei o
MEPEJOBbIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUHN B KOJIJIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIENOBATENbCKOW, TBOPYECKOM M JAPYrMX  BHJAX
NeSATETPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABaTEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/]JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM YUYEOHOW JESITEIHbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEJACHHWE M TIOCTYNKH CBOUX TOBApUILIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYNKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHUYECKHE TPEJICTABICHUS O BEIIECTBE M XWMHYECKOW pPEaKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBIISIOIINE
OCHOBY JIJI TIOHUMAHMS CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPUPOJIbI, B3aUMOCBS3IX 4YEJIOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHBBI, HAIPABJIICHHBIC HA TOJIy4YE€HHWE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIE i1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATEIbHOM, MH(GOPMALIMOHHOW M YHUTATENbCKON KYIbTYpbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYypOl, IOCTYHNHBIMH TEXHHUYECKHUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYUYEHHUIO U II03HAaHHIO, JF0003HATENbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MNPOEKTHOM M MCCIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJIEHHOCTH M YPOBHS OOyYEHHS B
JaabHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HEMPUATHE BPEAHBIX MPUBBIYCK (YIIOTPEOICHUS alKOT0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOMMMOCTH COOJNIONEHUS TIPaBWJI OE30MaCHOCTH TMPU  OOpamieHuu ¢
XUMHUYECKUMHU BEUIECTBAaMH B ObITY U pealbHOMN KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3YUEHHUIO Ipodeccuil u Tpya pa3iIuyHoro poja,
YBaXEHUE K TPyAy U pe3ylibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHMs TMPEAMETHBIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
UH/IMBUIYAJIIbHON TPaeKTOPUH MPOJOJIKEHHST 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpohecCUOHANBHON ASSTENIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJ1allTUPOBATHCA B MPO(HECCUOHANTBHON CPEE;

6) IK0JIOrHYECKOT0 BOCTIUTAHMSA .

HKOJIOTUYECKHU 1I€JIeCO00pa3HOE OTHOIIEHHWE K MPHUpPOJAE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHKUE LIEHHOCTU 3[I0POBOTO U
Oe3omacHOro o0pas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3NYeCKOMY MU TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIIOJICHUS
paBuJI 6€30MaCHOTO MOBEACHUS MPU PadOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOKAIOLINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CTIOCOOHOCTH TIPUMEHSTHh 3HAHHS, MOJIy9aeMble MPU M3yUYEeHUU XHUMUH, NI
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXaIOLEH MPUPOIHON CPeo, I MOBBIIIEHUS
YPOBHSL ~ 3KOJOTHYECKOW KYyJIbTypbl, OCO3HaHUS TIJ00AJIBbHOTO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTeH MX pelIeHHs MOCPEACTBOM METOAO0B XHMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATEIIbLHOM,
KOMMYHHUKATHBHON U COIMANBHOMN TPaKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMbIEC IJIA
(GopMuUpOBaHHS MHPOBO33PEHHUS OOILEHAYyYHblE MOHATHS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYToO€.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (GOPMHUPOBATH MPEJICTABICHUE O LEIOCTHOM



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE YueOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOpPBhIE 00€CIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO y4eOHOM
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCATbHBbIE YYeOHbIe 1eHCTBUS

ba3oBble Jornueckue AecTBUA:

YMEHHUSI HKCIMOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHUH
3HaHWI: PacKphIBaTh CMBICI XUMHUYECKHX MOHATHUNA (BBIACIATh UX XapaKTepHbIC
MPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSMH), HCIOJIb30BaTh
MOHATHUS JJIs1 OOBSACHEHUS OTNIENbHBIX (PAKTOB U SIBIICHUM, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB W XUMHUYECKHX DPEaKInH,
yCTaHABJIMBATh MPUUUHHO-CIIEACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHAYKTUBHBIC, I€TyKTUBHbBIC, 10 aHAJIOTUN),
JiesaTh BBIBOJIBI M 3aKJTFOUYEHUS;

YMEHHUE TMPUMEHSATH B TpoOIecCCe TMO3HAHMUS TMOHATUS (IPEAMETHBIE W
METaNpeIMETHBIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMbIE B XUMUH,
npeoOpa3oBbIBaTh MIHUPOKO MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas ¢(opMmysia W ypaBHEHUE
XUMHUYECKON peaklny — MPU PelIeHUH YyuyeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJEIBHBIX MPEJCTABICHUIN BBIABIAThL U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIECCaX U SBICHUSIX.

Bba3oBble uccienoBarejibckme JeiCTBHS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHWSA, a TaKKe B KA4eCTBE OCHOBBI i1 (POPMUPOBAHUS THIIOTE3BI IIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbBIX CYKJICHUN;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOJIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBAThH €ro pe3ysbTar, (PopMyIHpoBaThH 00OOIIECHUS H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEOBAHUS, COCTABISATh OTYET
O MpoJieTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

YyMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTYIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpX aHUsS, CIPaBOYHBIC
nocodbusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHHWBATh MPOTHUBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
UHPOpMAIlMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HaBaTEIbHBIX 3a7]a4 OMPEIeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
00JacT  MCHOJB30BAHUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUs HHOOPMALIUU U
WUIIOCTPUPOBATh pEIIaeMbIE€ 3a/1aud  HECIIOXKHBIMU CXEMaMH, JharpaMmamu,
apyrumu ¢popmamu rpaduKu U UX KOMOWHALMAMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0BATENbCKON JEATENBbHOCTH MH()OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSTHUE OKPYKAKOWIEH MPUPOJHOU
CpEBbl.

KoMmyHuKaTHBHBIE YHHBepPcaibHbIe YUeOHble 1eliCTBUSA:

YyMEHHMsI 3aJlaBaTh BOIPOCHI (B XOJe auajiora W (WJIM) JIUCKYCCHUH) TIO
CyliecTBy  oOCyXJaemMol  TeMbl, (QOPMYyJIHpPOBaTH CBOM  IPEIJIOKECHHS
OTHOCHUTENBHO BBIITOJIHEHMSI PEIOKEHHOM 3a1a4H;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThbl  [O3HABATEIIBHOM
NEeSATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNaTh MpPe3eHTAIUI0
pe3yIbTAaTOB BBHINOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITa,
1abopaTopHOIl pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W  HCCIENOBATENbCKOW  JIEATEIIBHOCTH  IPU  PEUICHUU
BO3ZHMKAIOIIUX NpoOJeM Ha OCHOBE yué€Ta OOILIMX HHTEPECOB M COTrJIacOBaHUS
no3uuui (00cyxaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUH, OIpEACIICHHE KpPUTEPUEB IO OLEHKE KayecTBa
BBITMIOJTHEHHOH pabOThI U JApyTHE).

PerynsiTuBHBIE YHHBepcaJbHbIe YueOHbIE 1eCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hanboee 3pPEeKTUBHbBIE CIIOCOOBI PEIIeHUsT YUeOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATENIBHO COCTABIATh WIH KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBINOJHEHUM 33JaHAN C Y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUsX,
OLICHUBATh COOTBETCTBUE IIOJIYYECHHOTO PE3YJbTaTa 3asABICHHOM LEINW, YMEHHUE
UCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUH 3aJaHUM.

MHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIEp)KaHMsl, YCTAHOBJIEHHOTO JaHHOM (enepaibHOM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMHCS HAay4HbIC 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue Uil TPeAMETHOW oOmactn  «XUMHS», BUIBI
JNEATENIbHOCTH [0  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y 00ydenus B 8 kjiacce rnpeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PpAaCKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSTHI: aToOM, MOJIEKyIa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHHS, XMMHUUYECKasl pPeaKius, KiIacCU(UKAIUS DPEaKIui: peaKiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUsA, PEaKIuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEaKIIMH, TEIIOBOU AP(EKT peakiui,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaaNyC
aToMa, XMMHYECKas CBS3b, MOJSPHAS U HEMOJISIpHAs KOBAJICHTHAs! CBA3b,
HMOHHAs CBS3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0JS BEIECTBA
(TpolieHTHas! KOHILICHTPAIMs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIONBH30BAaTh XHWMHUUYECKYID CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYJT
BEILIECTB U YPAaBHEHU XUMHUYECKUX PEAKIINA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmynaMm, BHUJ XHUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeBaTh cmbich Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHHUS MAacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymnma (A-rpymmna)» u «modounas nmoarpynmna (b-rpymma)y, maneie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmune «llepuoguueckass cuctema Xxumudeckux siemeHToB [ U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAapa, 00Iee Ynciao JIEKTPOHOB
U pacnpeiesieHUue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peakIuu
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpEBpallleHU B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »dJeMeHTa 1o ¢opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIE OIEpPAllMM MBICIUTENBHON NEATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluio, KilacCU(PHUKaIHUIO,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBSI3€M — IS M3Yy4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAy4YHbIC METO/bI
NO3HAaHUA — HAOJIOJCHHE, W3MEpPEHUE, MOJCIMPOBAHUE, SKCIHEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYJIOoM
7a0opaTOpHBIM  00OpYyJIOBaHMEM, a TakXKe IIpaBUjiaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO U COOHPAHUIO
ra3o00pa3HbIX BemecTB (BOAOPOAA H KHCIOPOJa), TMPUTOTOBICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEM PaCTBOPEHHOIO BELIECTBA,
IJIAaHUPOBATh M MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHl 10
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO MHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K koH1y oOyueHus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYCCKHX TOHSATHH: XHUMHYCCKUH
DIIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIDHBIH  00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIMTHYECKAS JTUCCOIMAIUS, PEaKIIMH HOHHOTO
oOMeHa, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIe U



HEOoOpaTUMbIC pEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITNH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aloTponusi, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAs, MOHHAs,
METa/NInYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METaJlJIOB,
CIJIaBbl, CKOpPOCTb XHMMHUYECKOW pEAKLUMH, MPEACIbHO JOMYyCTUMAs
koHuentpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJIeHHUS (OpMYyT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCOMHEHUAX PA3JIMYHOTO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
OTNpeNeNIEHHOMY KJIacCy COEIWHEHUU 1o ¢GopMmyiaMm, BHI XUMHUYECKOM
CBs3UM (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YeCcKas) B HEOPTaHUYECKUX
COEJIMHEHHUSIX, 3apsi MOHA MO0 XMMUYECKOM (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTraHWYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OINKCHIBATH W XaPAKTEPU30BATH
Tabnuuynyto Gopmy Ilepuoamdeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas mnoarpynma (A-Tpynma)» U «mobodHas
noarpynna (b-rpynma)», wmanbie u OojibIIME TMEPUOABI, COOTHOCUTH
0003HauYEHUs, KOTOpblE HMEIOTCA B NEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX TI0 DJICKTPOHHBIM CJIOSIM), OOBSCHITH oOIHe
3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejiesiax MaJibIX MEePUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PEakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIMH
BEIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHUIO CTENEHEH OKHCICHHMS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME U CHEU(UUECKHEe XUMHUYECKUE
CBOMCTBa MTPOCTBHIX M CIJOXHBIX BEILIECTB, TMOJTBEPKIas OMNHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEaAKIIN;

COCTaBJIATh YPABHEHUS JJIEKTPOIUTHYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMA MOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWW, MOATBEPKIAIONUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX —pPEaAKIUN
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO 0ajaHca 3TUX peakLuid;
MIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX NPEBpallCHUNA B Pa3TUUYHBIX
YCIOBUSIX;

BBIUKCIIATh OTHOCHUTEIbHYIO MOJIEKYJISPHYIO W  MOJIAPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrOo 3JeMEHTa 1o ¢opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONoaTh  MpaBUjia  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyJAOW U
nabopaTopHbIM  00OpYyJOBaHHMEM, a TaKXke IMpaBuUjia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABAThH OMBITHBIM MyTEM XJIOpPUI-, OPOMUJI-,
noaua-, kKapbonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIE OINEpAlUU MBICTUTEIBHON JIEATETbHOCTH — aHaJINU3
U CHHTE3, CpaBHEHHUE, OO0OOIIEeHUE, CHUCTEeMATU3aIlMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3¢M — i U3YyYEHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HAHUS —
HaOII0JICHHE, U3MEPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KJIACC
Kosnn4yecTBo yacoB
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHBIe (HM(POBHIe)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMMabl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoTsbl
Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE IOHATHUS
Xumusi — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmorexa [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMuueckue 15 1 bu6mmorexa [IOK
' peaxkiuu https://m.edso00.ru/7f41837c
Hroro no pasneny 20

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Bosnyx. Kucnopon. Ilonstue bub6nmoreka [IOK
2.1 6
00 okcHaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa. I[Tonstue o kucinorax 3 1 bu6mmorexa [IOK
' U COJIAX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmnoreka [JOK
' OCHOBAHHMAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJ1acChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPTaHNYECKNUX COCIUHECHUH https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[leproanueckuii 3aKOH U
[Iepuoanueckas cucrema

3.1
XUMHUYECKHX djieMeHToB J]. 1.
MenneneeBa. CtpoeHue atoma
XumMuyeckas CBS3b.

3.2 OKuCIUTENbHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

15

68

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KITACC

Ne i/

Paznea 1.

11

1.2

1.3

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

BewmecTBo 1 XMMHYECKHE PeaKIHU
[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuuii

DJIEKTPONUTHYECKAS JUCCOLHALH.
XUMHYECKHE PEAKIIUU B pacTBOPAX

Hroro no paszneny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M MX cOeTUHEHUS

OO011ast XapakTepUCTHKA XUMHUECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mmas xapakTepUCTHKA XUMHYECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COEIMHEHUS

OO61mas xapakTepuCTHKa XUMUYECKUX

anemeHToB VA-Tpynmsl. A3ot, hochop u ux

COEJIMHEHUS
OO0m1as XxapaKTepUCTUKa XUMHUECKUX
aneMeHToB |VA-rpynnsl. Yriaepoa u
KPEMHHUI U UX COETUHEHUS

Hroro no pasneny

KoanuyecTBO 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO01Ie CBOUCTBA METAILIOB

3.2 Baxwueiinme MeTauibl U UX COSTUHEHUS

Hroro no paszneny

Pa3nea 4. Xumus u oKpy:Kapmas cpena

4.1 BemectBa 1 MaTepraisl B )KMU3HU 4EJIOBEKA
Hroro no paszneny
PesepBHoe Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nunoreka [IOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne
wn Tema ypoka

[Ipenmet xumuu. Pojap XuMuu B 5KU3HU
yejoBeKa. Tena U BemecTsa

IlonsTue o METOJaX IMO3HAHUA B XUMHH

[Ipaktuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTopun U MpUEMBI
oOparreHus ¢ J1abopaTopHbIM
000pyIOBaHUEM»

Yuctele BemiecTsa U cmecu. CrmocoObl
pasaeneHus cMecen

[Ipaktuyeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKU OBAPEHHOM COJN)»

ATOMBI 1 MOJIEKYJIBI

XUMHUYECKHUE IJIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMUYECKUX 3JIEMEHTOB

[IpocThie u cnoxHBIE BEeLeCTBa

ATOMHO-MOJIEKYJISIPHOE YUEHUE

Koan4yecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bubmnoreka LJOK
https://m.edsoo.ru/ff0d210c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d227e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2a6¢c

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2d50



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

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB

OtHocuTenbHAas aTOMHas Macca.
OtHocuTenbHas MOJICKYJIsIpHAad Macca

MaccoBas 1018 XUMHYECKOTO
3JIEMEHTA B COEIMHEHNU

KomanuectBo BemecTBa. Moib.
MonsipHas macca

du3znyecKknue U XUMUYECKUE SIBICHMS.
XuMu4ueckas peaKknuid

[Ipu3Haky u yciioBUs MPOTEKAHUS
XMMHYECKHUX PEaKIUN

3aKOH COXpaHEHHUsI MacChl BEIIECTB.
XHWMHWYECKUE YPABHEHMS

BbIunciieHus: KoJauuecTBa, MacChl
BEIIIECTBA 110 YPABHEHUSM XUMHUECKUX
peaxkuuii

Knaccudukanus XMMHUECKUX PeaKIUn
(coeMHEeHHMSI, Pa3IOKCHHUS,
3aMeIICHHs, OOMEHa)

M. B. JIoMOHOCOB — y4€HBII-
sHnukIoneauct. O000mEeHe
CHCTEMATU3aIUs 3HAHUH

KonTponbnas padora Nel no teme
«BCHIGCTBa U XUMHUYCCKUC PCAKIITNH»

Bosnyx — cmecsk razos. CoctaB
Bo3ayxa. Kucinopoa — sneMeHT u

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6morexa [JOK
https://m.edsoo.ru/ff0d40c4

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocroe BeuecTBo. O30H

dusnueckue U XUMUYECKHAE CBOMCTBA
KHCJIOpoJia (pEaKIuyu OKUCICHUS,
ropenue). [lonstue 06 okcumax

CriocoOblI MosTy4eHus KUCI0po/ia B
1a00paTOPUN U TPOMBIIIIICHHOCTH.
[Tpumenenue kucnopoaa

TennoBoii 3¢ ekt XuMuIecKoit
PEaKIyu, TIOHSITHE O
TEPMOXUMHUYECKOM yPaBHEHHH, K30~ U
SHIOTEPMHUECKUX PEAKIIHIX

TorumBo (HedTh, yroib U METaH).
3arps3HeHue BO3/AyXa, CIIOCOOBI €ro
MPEIOTBPAIICHUS

[Ipaktuueckas padora Ne 3 mo Teme
«ITonyuyenue u cobupanue KHCIOPOa,
HU3y4YEHHUE E€r0 CBOMCTB)

Boaopoa — snemMeHT u npocroe
BelecTBO. Haxoxnenue B npupoje
du3nyeckre 1 XUMHUUYECKHE CBOICTBA
Bosiopoaa. [Ilpumenenne Bogopoaa

TloHATHE O KHCIIOTAX U COIIX

CrniocoOnlI nosty4eHus BOAOPOa B
naboparopun
IIpaxkTuyeckas padota Ne 4 o Teme

«ITonyuyenue u cobupanue BOAOpoO/a,
HU3y4YECHHUE Er0 CBOMCTB)

bubmnoreka LJOK
https://m.edsoo.ru/ff0d4614

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d497a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4790

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [{OK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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
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33

34

35

36

37

38

39

40

41

42

ModsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Brruucnenus o6béma, KonuyecTna
BEIIECTBA I'a3a 10 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA WU 00BEMY

Brruncnenns o06EMOB ra3oB 1o
YPaBHEHHUIO PEAKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUHN I'a30B

dusznyeckue 1 XUMHUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Toustue 00
WHJIMKAaTOpax

Boz[a KaK paCTBOPHUTCIIb. HaCHH_IeHHBIe
1 HCHACBIIICHHBIC PaCTBOPBLI. MaccoBas
A0JI BEIIECTBA B paCTBOPC

[IpakTuueckas padora Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢
onpeaenEHHON MacCOBOM J10eH
PacTBOPEHHOTO BELIECTBA
KonTponbhas padora Ne2 no teme
«Kucnopoa. Bogopoxa. Boga»
Oxcupl: cocTas, Ki1accupuKarys,
HOMEHKJIaTypa

[Tony4yeHue u XUMHUYECKUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHUS: cCOCTaB, KJIacCU(pUKAIIHS,
HOMEHKJIaTypa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d542¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [{OK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d67ca



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

43

44

45

46

47

48

49

50

51

52

53

[TonyueHne u XMMHUYECKUE CBOMCTBA
OCHOBaHUHI

Kucnortsl: coctas, kiaccudukanus,
HOMEHKJIaTypa

[TonydyeHnue u XuMHUUYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATypa,
CHOCOOBI OTYYCHHUS, XUMUUECKUE
CBOMCTBA

IIpakTuyeckas pabora Ne 6. Pemienue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIACChl HEOPraHUYECKHUX
COCIMHEHUI

I'enetnueckas cBSI3b MCXKAY Ki1aCCaMH
HCOPTraHNYCCKUX CO€JUHECHUI

O000I11IeHIE U CUCTEMATU3ALUS 3HAHUN

KonTponbnas padora Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coequHeHun"

[TepBbie MOMBITKH KIacCUPUKAITTT
XAMUYECKHX dJIeMeHTOB. IToHATHE O
rpynmnax CXOIHBIX 3JIEMEHTOB
[Tepronuueckuii 3aKOH U
[Tepuoanueckasi cucTeMa XUMUYECKUX
anemenToB 1. Y. MenaeneeBa

[Iepuonsl, rpynmel, MOATPYIIIBI

bubmuoreka [{OK
https://m.edsoo.ru/ff0d67ca

bubmnoreka LJOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo0.ru/00ad9474

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

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

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [JOK
https://m.edsoo.ru/00ada52c¢

bub6mmorexa [JOK
https://m.edsoo.ru/00ada52c¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

62

63

64

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 371eKTPOHHBIX 000I04eK
aTOMOB 3JIeMeHTOB [lepuoanueckoit
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA TI0 €ro MOJI0KEHUIO B
[Tepuonuueckoit cucreme /1. U.
Menneneesa

3navenue [leproaudyeckoro 3akoHa st
pa3BuTUA HayKu U npaktuku. /. 1.
MenpeneeB — y4€HbIH, MTe1aror u
rpa)<IaHuH

PeseprubIil ypok. O6001eHIE 1
cUCTEeMaTH3aIlus 3HaHUH /
Bcepoccuiickas mpoBepouHas paboTa
Kontponbnas padota Ne4 o teme
«Ctpoenne atoMa. XUMUYECKas CBS3b
/ Beepoccuiickast mpoBepodHasi pabota
DNEeKTPOOTPULIATETLHOCTh ATOMOB
XUMUYECKHUX AJIEMEHTOB

HNonnag xumMuyeckas cBA3b

KoBanenTHas MoJisIpHad XUMHUYCCKasd
CBA3b

KoBanenTHas HEIMOJIsIpHad XUMHUYCCKast
CBs3b

CreneHp OKUCICHUSA

bubmuoreka [{OK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmnoreka LJOK
https://m.edsoo.ru/00ada824

bu6mmorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmorexa [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edso0.ru/00adb486

but6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

OKHCIUTEIIBEHO-BOCCTAHOBUTCIBHBIC

65
peakuuu

66 OxucIuTEIN U BOCCTAHOBUTEIN
PesepBHelit ypok. O6o01eHue 1

67 CUCTEMATHU3AaIWs 3HAHUH 10 TEME
«Ctpoenne aroma. XUMUYECKas CBS3b)

68 PeseprubIil ypok. O6001eHNE 1

cHCTeMaTHu3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

https://m.edsoo.ru/00adae28

bu6mmoreka [JOK
https://m.edso00.ru/00adb076

bu6mmoreka [IOK
https://m.edso00.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch?2

bubmnoreka LJOK
https://m.edsoo.ru/ff0d61c6



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

9 KITACC

Ne
n/n

Tema ypoka

Ilepnonnueckuil 3aK0H.
[lepuoauueckas cuctema
XHMHUYECKUX djieMeHToB /l. U.
MeneneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKHUX JIEMEHTOB
MEePBBIX TPEX MEPHUOIOB
Knaccudukanus 1 HOMEHKIATypa
HEOPTaHMUYECKUX BEIICCTB

Buap xumMudeckoii CBSI3HM U THITBI
KPUCTAITUMYECKHUX PEIIETOK

Kontponbnas padora Nel mo teme

«IToBTOpeHue U yriyoieHue 3HaHui
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca»

Krnaccudukanus XuMHIeCKUX

peaxiuii Mo pa3IuyHbIM MPU3HAKAM

IToHsiTHE O CKOPOCTU XMMHUYECKOMN

pcaKkuu. IToHsiTHE O TOMOTCHHBIX U

FETCPOrCHHBIX PCAKIUAX

ITonsiTHE O XUMHYECKOM paBHOBCCHHU.

cDEIKTOpH, BJIMAIOIIHUEC HAa CKOPOCTH

XUMHYECKON pCaKknuuu U MOJI0KCHUC

KoanuecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYCeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka LJOK
https://m.edsoo.ru/00adb59e

bub6mmorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmuoreka [{OK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c



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
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMHUYCCKOTI'O paBHOBECUA

OKHUCIUTEIHHO-BOCCTAHOBUTEIIHHEIE
peaKIuu

Teopus 3AEKTPOIUTUYECKON
muccomuanyy. CHIIbHBIE U ci1a0ble
AIIEKTPOJTUTHI

HonHble ypaBHEHHs peaKIUil

XUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAaHUH B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON JUCCOIHAITTT

XMMHYECKHE CBOMCTBA COJIEU B CBETE
npeAcTaBiIeHUN 00
AIEKTPOJIUTUYECKON AUCCOLUALINHT

[TonsTHE O rupoNU3€E CONEn

O000111eHHUE U CUCTEMATU3ALMS
3HAHUHN

[TpaxTrueckas padorta Ne 1.
«Perienune sxcnepruMeHTalIbHbBIX
3a/1au

Kontponbnas padota No2 o teme
«DNEKTPOIIUTHYECKAS TUCCOLIUAITHS.
XUMUYECKUE PEaKIUH B PACTBOPAX»

OO0mas xapakTepUCTHKA TaJIOT€HOB.
XUMHYECKUE CBOMCTBA HA PUMEPE
XJopa

Xnoposogopoa. CoJisiHast KUCIOTA,

bubmnoreka LJOK
https://m.edsoo.ru/00adcade

bu6mmorexa [JOK
https://m.edsoo.ru/00adcd68

bu6mmorexa [JOK
https://m.edsoo.ru/00add448

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

bu6mmoreka [IOK
https://m.edsoo0.ru/00add8bh2

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

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

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

bu6morexa [JOK
https://m.edsoo.ru/00addecO

bub6mmorexa [JOK
https://m.edsoo.ru/00addfe2

bub6mmorexa [JOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

20

21

22

23

24

25

26

27

28

XUMHUUYECKHE CBOMCTBA, MOJy4YECHUE,
MIPUMEHEHUE

[TpakTrueckas padora Ne 2 o Teme
«Ilomyuenue CoSIHON KUCIIOTHI,
HU3y4YEeHHUE €€ CBOWCTBY»

Brruucnenus no ypaBHeHHSIM
XUMHYECKHUX PEAKIH, €CIIU OAUH U3
peareHToB J1aH B U30bITKE

OO0m1as XxapaKTepUCTUKa JIEMEHTOB
VIA-rpymibt

AnnoTpornHble MOAU(UKALIUY CEPBI.
Haxoxnenue cepbl 1 €€ coeTMHEHU N
B IIpUpPOJIe. XMMUYECKHUE CBOMCTBA
cepbl

CepoBonopof, CTpoeHHUE,
¢du3nueckre 1 XUMUYECKHE CBOICTBA
Oxkcuasl cepsl. CepHas KUCIOTA,
¢bu3nueckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEHNe

XHUMHUYECKUE PEAKLINH, JICKAIINE B
OCHOBE TMPOMBIIIIEHHOTO CIToco0a
MOJTYy4YE€HHSI CEPHON KUCIIOTHI.
XUMHUECKOE 3arps3HEHUE
OKPY’KaIOIIEeH cpeibl COETUHEHUSIMU
cephl

Brruncnenne MmaccoBoOU TOJIH BEIXOOA
MPOAYKTa pPEaKIuu

OO0mas xapakTepHUCTHKA 3JIECMEHTOB

https://m.edsoo.ru/00adel104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bubmnoreka LJOK
https://m.edsoo.ru/00ade488

bu6mmorexa [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bu6morexa [JOK



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

29

30

31

32

33

34

35

36

VA-rpynmnsl. A30T, pacipocTpaHeHHE
B IIpupoe, pu3nveckue u
XUMHYECKHE CBOWCTBA

AMMHak, ero pu3nvecKue u
XMMHUYECKHE CBOMCTBA, IIOJIy4YEHHUE U
IIPUMEHEHHE

[TpakTrueckas padora Ne 3 o Teme
«[lonyyenne aMMuaka, u3y4eHue ero
CBOWCTB»

A3oTHas Kuciora, e€ pusnueckue u
XUMHYECKHE CBOWCTBA

Hcnonp30BaHnEe HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
yaoopenuit. XumMuueckoe
3arps3HEHUE OKPY KAIOIIEeH Cpeibl
COEJIMHEHUSIMU a30Ta

dochop. Oxeun pochopa (V) u
docdopHas kuciota, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJIYYEHUE

Hcnonb3oBanue pocdaToB B
Ka4yecTBE MUHEPAJIbHBIX y100pEHUH.
3arpsi3HeHue NPUPOTHON Cpeibl
dbocdaramu

VYraepon, pacipocTpaHEeHHE B
npupoze, Gu3nvIecKue 1 XUMUYECKUEe
CBOMCTBA

Oxkcupel yraeposa, ux Gpusndeckue u
XUMHYECKHE CBOICTBA.

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

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bubmnoreka LJOK
https://m.edsoo.ru/00adf180

bu6mmorexa [JOK
https://m.edso0.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo0.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bubmuoreka [{OK
https://m.edsoo.ru/00adfd9c

bu6mmorexa [JOK
https://m.edsoo.ru/00adfebe



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

37

38

39

40

41

42

43

44

DKosoruyeckure npoodIeMsl,
CBsi3aHHBIC ¢ OKcHOM yriepoza (1V)

VYrospHasg KUCIOTa U €€ COJIN

[TpakTuyeckas padora Ne 4 o Teme
"[losrydyeHne yriekucioro rasa.
KagectBeHnHas peakius Ha KapOOHAT-

n

HOH

HCpBOHaLIaJ'IBHBIG MOHATHS 00
OpTraHU4YCCKUX BCIICCTBAX KAK O
COCAUHCHUAX yTIJICpOoaa

erMHI/Iﬁ " €ro COCAMHCHUA

ITpaxTnueckas padota Ne 5. Pemmenue
AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME
«Baxueie HeMeTauIbl U UX
COCTMHEHUS

KoHnTtponbhas padota Ne3 no teme
«Baxkneinne HeMeTaJIbl U UX
COEIUHEHMS

OO0m1as XxapakTepuCcTUKa XUMHIECKUX
AJIEMEHTOB — METAJLIOB.
Meramnnueckas CBA3b U
MeTaJuIMuecKasi KpucTajuinueckas
pemérka. PU3n4YeCcKUe CBOMCTBA
METAJUIOB

XUMHAYECKHUE CBOMCTBAa METAJIJIOB.
DIEeKTPOXUMHUYECKUH Psifl
HANPSDKEHUH METaJIOB

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae027¢e

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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54

55

56

O61ue crocoObl MOTyYeHHS
MetaiuioB. CrutaBel. BeyuciieHust mo
YPAaBHEHUSAM XUMUYECKUX PEAKIIHM,
€CJI OJINH U3 PEareHTOB COJCPIKHUT
HpUMECH

IlousTue o KOppO31uHu METAJIJIOB

[llenouHple METaIIIbI

Oxcupl ¥ TUIPOKCHIBI HATPUS U
KaJIns

[IlenoyHO3eMENBHBIC METAIIITBI —
KaJILIUA 1 MarHui

Baxueiinme coeauHeHNUS KaJlbIU

O000111eHHE U CUCTEMATU3ALMS
3HAHUHN

JKEcTKOCTH BOABI U CITOCOOBI €6
yCTpaHEHUs

ITpakTrueckas padora Ne 6 o Teme
"YKEcTKOoCTh BOJIBI M METOIBI €€
ycTpaneHus"

AJTroMAHAN

AM@oTepHbIe CBOWCTBA OKCUA U
THJIPOKCHUIA

Kemnezo

bu6mmoreka [JOK
https://m.eds00.ru/00ae1156

bubmmorexa [JOK
https://m.edso0.ru/00ael1278

bu6mmorexa [JOK
https://m.edsoo.ru/00ael14b2

bu6mmorexa [JOK
https://m.edsoo.ru/00ae14b2

bub6mmoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [JOK
https://m.edso0.ru/00ae1886

bub6mmoreka [JOK
https://m.edsoo.ru/00aelae8

bub6mmorexa [JOK
https://m.edsoo.ru/00aelc64

bub6mmorexa [JOK
https://m.edsoo.ru/00aelc64

bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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63

64

65

66

67

OKCHIbl, THAPOKCHUIBI U COJIH JKelie3a
(1) u xenesa (1)

O000111eHrE U CUCTEMATU3ALMS
3HaHUU

[TpakTuueckas padbora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33724 110 TEME
«Baxneinmuye MeTalIbl U UX
COEIMHEHU

Brrancnenus mo ypaBHEHUAM
XUMHUYECKHUX PEAKIIHH, eCITH OJMH U3
pCareHTOB JIaH B U30BITKE HITU
COJICP)KUT IPUMECH. Berancienus
MacCOBOH J0JIU BbIXO/a MPOIYKTa
peaxkuuu

O00011eHNe U CUCTEMATU3ALMS
3HAHWUMN

Konrponsnas padora Ne4 o reme
«BaxkHenmme MEeTaJlTbl U UX
COEJIMHEHUS

BemectBa 1 MaTepuaiisl B
IIOBCEIHEBHOM )KM3HM YE€JIOBEKA
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpebl

Ponb xumuu B permennn
AKOJIOTMYECKUX MPOOIeM

PesepBHbIit ypok. O600IIeHNHE 1
CUCTEMAaTHU3aIus 3HAaHUN

PesepBHbIil ypok. O6001IeHIE 1

bubmuoreka [{OK
https://m.edso0.ru/00ae35e6

bu6mmorexa [JOK
https://m.edsoo.ru/00ae3de8

bu6mmorexa [JOK
https://m.edsoo.ru/00ael1750

but6mmoreka [IOK
https://m.edso0.ru/00ae3f50

bu6mmorexa [JOK
https://m.edsoo.ru/00ae4270

bub6mmorexa [JOK
https://m.edsoo.ru/00ae4270

bubmuoreka [{OK
https://m.edso0.ru/00ae0d0a

bu6mmoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaTH3aIHs 3HaHUI https://m.edsoo.ru/00adb33c
PesepBHblii ypok. O60011eH1e 1 bubnuorexa [JOK
CUCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

68 4 7


https://m.edsoo.ru/00adb33c
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUASA

OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KVIACC

Kox
NpoBepsieMoro
pe3yJibTara

1

11

1.2

13

1.4

1.5

1.6

1.7

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHMs

IIo Teme: «HepBOHa‘-IaHLHBIC XUMHUYCCKUC ITOHATH

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKMX IIOHATHH: aTOM,
MOJIEKYJIA, XMMHYECKUH DJJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAsE W HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas MW MOJIEKYJsIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJIsI XUMHYECKOIO
3JIEMEHTa B COCJWHEHWH, MOJISIPHBIM 00BEM, XUMHUYECKas pPEeakKius,
knaccupuKalusg — peakiuil:  peakuud  COCOUHEHHs,  PEaKIuu
pa3ioKeHusl, peaklUUy 3aMEelIeHHs, peakuud oOMeHa, 5K30- U
SHAOTEPMHUUYECKUE PEaAKIHMH, TEeToBo 3¢ (heKT peakiuu, pacTBop,
MaccoBast 101 BeHIecTBa (MPOIEHTHAS KOHIICHTPAIIKS) B PaCTBOPE
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH U
NPUMEHSTH 3TU NOHATHUS IIPU ONKUCAHUM BEIIECTB M UX MPEBPAIICHUI
UCIIONb30BaTh XUMHUYECKYI0 CHMBOJUKY JUIsI COCTaBJICHHS (HOpMyI
BEILIECTB U YPAaBHECHUN XUMHUUYECKUX PEAKIIUN

pacKpbIBaTb  CMBICJ  3aKOHOB  COXPAaHEHHs MAacChl  BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYE€HHs, 3aKOHa
ABoraapo

OTpEAeNATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B  OWHApHBIX
COETMHEHUSIX

KJIaCCH(PUIIUPOBATh XHUMHYECKHE peakmuu (M0 YHUCTy U COCTaBy
YYaCTBYIOIINX B PEAKIMH BEIIECTB, MO TEIIOBOMY A (HEKTy)
BBIYHCIIATh OTHOCUTEIBHYI0 MOJIEKYJIIPHYIO W MOJISIPHYIO MaccChl

BC€IICCTB



1.8

1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

BBIUMCIISTH MACCOBYIO JIOJIFO XMMHYECKOTO JJIEMEHTa Mo (opMyIie

COEIMHEHMUS,
BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B pACTBOPE

NPUMCHATh €CCTCCTBCHHOHAYYHBIC MCTO/bI IMO3HAHUA — Ha6J'IIOI[eHI/IC,
HN3MCPCHUC, MOZACIIMPOBAHUC, SKCIICPUMCHT (pea.]'[LHBIfI n

MBICJICHHBIH )
ITo Teme: «BaxkHeimme npeacTaBUTENN HEOPTaHUYECKUX BEILIECTBY»

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHH: OKCH I,

KHCJI0Ta, OCHOBAaHHEC, COJIb

OIpCACIIATh NPHUHAMIC)KHOCTh BCHIECCTB K OHpe,I[GJ'IéHHOMy KJIacCy

coearHeHui o popmyiam
KJaccu(pUIUpoBaTh HEOPraHUYECKHE BEILIECTBA

XapaKTepu30oBaTh (OMUCHIBATH) OOIIUME XUMHUYECKHE CBOICTBa
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPIXKIasi OMHCAHUE MPUMEpPAMHU

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKUX peaKuHﬁ

IPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCHUMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IMPOTCKAHUA XHUMHUUYCCKHX

HpeBpaH_[CHI/Iﬁ B pa3JINYHbIX YCIIOBHUAX

CIel0BaTh IpaBUJaM IIOJIb30BAHUA XUMHUYECKOM TIOCYION H
1a00paTOpPHEIM O0OpYNIOBAaHUEM, a TAKXKE IMpaBUIAM OOpaIICHHS C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKLUSMU IO BBIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB MO TMOJYYEHUI0O U COOUPAHUIO
ra3o00pa3HbIX BelIeCTB (BOJOPOAA U KHCIOPOAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHONM MacCOBOWM JOJIEM PacTBOPEHHOIO
BEILECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKNE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO pACTBOPOB IIEJIIOYEH W KHCIOT C IOMOIIbIO
WHIUKATOPOB (J1akMyc, (heHoadTaIeuH, METHIIOPAHX U JIPYTHE)
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOUN peaKInu

I[To Teme: «llepmommueckuii 3akoH u Ilepuoguueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKITUN»
pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TOHSATHN: SIPO aToMma,
JNEKTPOHHBIA CJOW aroma, aroMHas OpOWTanb, paguyc aroma,

XUMHYECKas CBA3b, IMOJIIpHAad W HCEIOJIIpHAasd KOBAJICHTHAasd CBA3b,



3.2

3.3

3.4

3.5

3.6

3.7

9 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

3JIEKTPOOTPULIATEIIBHOCTh, WOHHAs CBSI3b, HMOH, KAaTHOH, AaHUWOH,

CTCIICHb OKHCJICHUA
KJ'IaCCI/I(i)I/IHI/IPOBaTI) XHUMHUYCCKUEC 3JICMCHTHI

OIMCHIBATh M XapaKTepH30BaTh TaOiuuHyio ¢opmy Ilepronndeckoit
CHUCTEMBbl XMMUYECKHMX 3JEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHAs
noarpynna (Arpynma)» u «mnobounas mnoarpynna (brpymnma)y,

«MAaJbIe» U «OOJIBIINE) NeprUoabI

packpeiBaTh cMmbich Ilepuogmyeckoro 3akona J[[.M. Menneneena:
JEMOHCTPUPOBATH TOHUMAaHUE MEPUOAUUECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHX JJIEMEHTOB OT HX mnonoxeHus B llepuoanueckoit

CHUCTCMC

COOTHOCUTh  O0O3HAuUEHUs, KOTOpPhIE HMMEIOTCS B  TabmuIe
«lTepuognyeckas cHCTEeMa XHUMHYCSCKHX 2JIEMEHTOB J.W.
MeneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKHX JJEMEHTOB (COCTaB W 3apsia sjapa, oOIee YHCio

AJIEKTPOHOB U PACIPEAEIECHUE UX IO AIEKTPOHHBIM CIIOSIM)

OIIPCACIIATH CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

ONpeAeATh BHUJ XMMHYECKON CBsI3UM (KOBaJ€HTHAas U HOHHas) B

HCOPraHN4YCCKUX COCANHCHUAX

HpOBepﬂeMbIe NMpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa303aTe.111)H0171 nmporpamMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

ITo Teme: «BemecTBO 1 XUMUYECKask pEAKIUD)

pPacKpbIBaTb CMBICI OCHOBHBIX XHMHMYECKUX IOHSATHUH: pACTBOP,
3JEKTPOJIUTHI, HEANEKTPOJUTHI, 3IIEKTPOJIUTHUYECKAs AUCCOLMALIMS,
peaKkIu MOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOE PaBHOBECHE,
oOpaTtumble u HeoOpaTHMBbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHCJIUTEIIb,
BOCCTAHOBUTEJIb, OKHCIEHHE U BOCCTAHOBIICHHE, aJIOTPOIHS,
aMmpOTEepHOCTh,  XWMHUYECKas CBs3b  (KOBAJICGHTHAs, HWOHHA,

MeTaJ’IJ’II/I‘IeCKaH), KpUCTaJUIMUCCKast peméTKa, CIIaBbl, CKOPOCTb



1.2

13

14

1.5

2.1

2.2

2.3

2.4

2.5

3.1

3.2

XUMHYECKON pEaKuu

WIITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHU U

NPUMCHATH O3TU IMOHATHA MPU OIIMCAaHWKU BCIICCTB U UX npeBpameHHﬁ

COCTABJISITh YPAaBHEHUS HIIEKTPOJUTUYECKOM AUCCOLMALMHU KHUCIIOT,
LIEJI0YEe M COJIEH, IOJHBIE W COKpPAIIEHHBIE YPAaBHEHMS PEAKLIMMI

HOHHOTO OOMEHa

PaCKphIBaTh CYIIHOCTH OKHCIHMTCIbHO-BOCCTAHOBUTCIBHBIX peaKquI

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peakiuil
POBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKuu

Ilo temam: «Hemerammel m ux COCAUHECHUA» H «MeTaltel U HX

COCOAUHCHU A

XapaKTCPU30BaTh (OHI/ICLIBE[TL) o61u1/1e u Cl'[eI_[I/I(l)I/I‘-IeCKI/Ie XHUMHUYCCKUC
CBOMCTBA IMPOCTBIX M CIIOKHBIX BCHICCTB, IMOATBCPIKAAA OIIMCAHUC
IpuMEpaMu MOJICKYJIAPHBIX U HOHHBIX ypaBHeHHI’I COOTBCTCTBYHOIIINUX

XUMHYECKHUX PEaKIui

COCTAaBJIATL YPAaBHCHUSA peammﬁ, MOATBCPKAAIOIIUX CYHIECCTBOBAHUEC

TeHEeTUYECKOM CBA3U MCKAY BCHICCTBAMU PA3JIMIHBIX KJIIACCOB

IPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUUYCCKHX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOM TOCYAOH H
71a00paTOPHEIM O0OpYNIOBAaHUEM, a TAKXKE IMpaBWUIAM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIHUSMHU IO BBIIOJIHEHUIO
1a00PaTOPHBIX XUMHUYECKUX OMBITOB IO TOJTYYCHHIO W COOMPAHHIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa M YTIIEKHUCIIOro ra3a)

NPOBOAMUTH pEaKLUH, MOJATBEPKIAIONINEe KadeCTBEHHBI COCTaB
pa3JIMYHBIX BEIIECTB: PACMO3HABATh OIBITHBIM MYyTEM XJIOPHI-,
Opomun, wWomua, kapOonat, Qocdar, cummkar, cynbdar,
TUAPOKCUIMOHBI, KaTHOHBI aMMOHHUS, MOHBI M3YYEHHBIX METAJLJIOB,
NPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEIIECTB

ITo Teme: «XuMHs U OKpyKarolas cpeaay

pacKphIBaThb CMBICI OCHOBHBIX XxuMuueckux moHatwil: [IJIK

BCIICCTBA; KOPPO3UA MCTAJIIIOB

IMPUMCHATbL OCHOBHBIC OIICpallvH MBICITUTEIIEHON ACATCIIBHOCTH —



aHAJIM3 W CHHTE3, CpaBHEHHUE, OOO0OIIEHNE, CHCTeMAaTHU3AIINIO,
BBISIBJICHHEC TPHYUHHO-CJICJICTBEHHBIX CBS3CH — JUIS  W3YYCHHS
CBOMCTB BEMIECTB M XHUMHYECKHX pEaKIMii; €CTECTBEHHOHAYYHBIC
METOJIbI TIO3HAHUS — HAONIOJCHUE, H3MEpPEHHE, MOJICIUPOBAHUE,

SKCHEPUMEHT (peabHbI U MBICICHHBIN )



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kox
1

1.1

1.2

1.3

14

1.5

1.6

1.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

IlepBoHavaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Posib XMMHHM B KM3HM Ye€JIOBEKa. XUMHUS B CHCTEME HayK.
Tena m BemiectBa. Pu3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

ITousTue o METOJaX ITO3HAaHHUA B XMMUH. Yucteie B€IIECTBA U CMECHU. CriocoObI

paszeieHus cMecen

ATOoMBI W MOJICKYIJIBI. Xumudeckrue 231eMeHThl. CHMBOJIBI  XHMHYSCKHX

351eMeHTOB. [IpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

Xumnueckast popmyna. BaaeHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBHAas ~ aTOMHasg  Macca.
OTtHOCHTENbHASA MOJIEKYJIIpHAs Macca. MaccoBast J0J1sl XUMUYECKOr0 3JIE€MEHTa

B COCAMHCHNU

KonuuectBo BemiectBa. Moisib. MosigspHas macca. B3anMMOCBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUI] BemiectBa. Pacu€rel mo dopmynam

XUMHUYCCKUX COG,I[I/IHGHI/Iﬁ

duzndeckrue U XUMHYCCKHUE SBJICHHMSA. XHMHYCCKAS pcakuusga u e€ IMPU3HAKH.
3aKkoH COXpPaHCHUA MaCChl BCUICCTB. XUMHUYECKHUE YpaBHCHU. KJ'IaCCI/I(I)I/IKaLII/IH

XUMUYECKHUX PeaKiuii (COeTMHEHMS, PA3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA)

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYJI0M, C MpaBUiIaMu
pabotel B saboparopuu W npuémMamMu oOpalieHuss ¢ J1abopaTOPHBIM
0o00OpyZiOBaHHEM, H3yUY€HHUE M OIucaHue (QU3NYECKUX CBOICTB 00pa3IoB
HEOpPraHMYeCKUX BeUIecTB, HaOmoneHue Qu3nueckux (TUIaBICHUE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUMIEHUE U KOHACHCALUs BOJbI) U
XUMHYECKMX  (TOpEeHME  CBEYM, [POKAJIMBAaHWE MEIHOW  INPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBIIGHWW, HAOMIOJICHHEe W OINMUCaHUe
IPU3HAKOB IIPOTEKAaHUs XUMHUYECKUX peakuuid (pas3lokeHHe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOPHIOM Oapusi, pas3jioKeHHe
runpokcuaa meau(ll) mpu HarpeBaHuu, B3auMoJieiicTBHE *Kele3a C PacTBOPOM

comm meau(ll), nzyuenne cnocoOOB pasneneHus: cMecei (C MOMOIIbI0 MarHuTa,



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

¢uipTpOBaHMe, BBHIAPUBAHHME, NUCTHUIALUSA, Xpomarorpadus), MpoBeaeHUE
OUYHCTKH [TOBAPEHHOH COJIM, HAOIIOIEHUE U ONTUCAHUE PE3YJIbTATOB IPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MaccChl, CO3JIaHUE MOJeNel

MOJIEKYJT (ITapOCTEP KHEBBIX )
Baxueiime npeacTaBUTeNIn HEOPraHUYECKUX BEILIECTB

Bo3myx — cmecp razoB. CocraB Bo3myxa. Kuciopon — asmemeHT m mpocTtoe
BemlecTBo. Haxoxnenue kuciopona B mpupone, Gu3ndeckue U XUMHUECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kuciopona. CrocoOsl
HOJY4YeHUsl KHUCIopoJa B J1abOpaTopuu M HpOMBIIUICHHOCTH. KpyroBopor

Kucinopoaa B npupoae. O30H — aioTponHas MoaAupUKaLus KUCI0poaa

TennoBoil >3 PeKT XUMUIECKOH peakui, TEePMOXUMUYECKHE YPaBHEHUS, SK30-
Y DHIOTEPMUYECKUE PEAKIMH. TOIUINBO: yTroJIb U METaH. 3arpsi3HEHUE BO3AyXa,

yCHJICHHE TTAapHUKOBOTO 3((ekra, pazpylieHrne 030HOBOTO CI0s

Bonopon — snemeHT M mpocToe BemiecTBO. HaxokieHue BoJOpoaa B HPHPOJE,
du3MYecKue W XHMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI ITOYYCHUS.

Kucnotsl u comu
MousipHblii 00BEM ra3oB. Pacy€Tbl 10 XMMUYECKUM yPAaBHEHUSAM

®dusnyeckue cBorcTBa BOAbl. Boma kak  pactBopuTens. PacTBOpbL
HacelllieHHbIE 1 HEHACBIIIEHHBIE PACTBOPBI. PacCTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasg 1011 BelIeCTBA B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Poib pacTBOpoB B MpupoJie M B KU3HU ueioBeka. Kpyroropor
BOJAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BoJA. OXxpaHa U OYHUCTKa
MPUPOIHBIX BOJT

Knaccudukanus neopranmueckux coeauHenuid. Oxcunbl. Knaccudukarus
OKCHJIOB: cojeoOpa3ymoomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbIE) U
HecosieoOpazytonme. Homenkmatypa okcuaoB. Du3znyeckne M XUMHYECKHE

CBOICTBA OKCHJIOB. HOJIy‘IeHI/IC OKCHUI0B

OcHoBanus. Knmaccudukanuss ocHoBaHWil: MmETOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiatypa ocHoBanuii. dusndyeckue U XUMHUYECKUE CBOMCTBA
ocHoBaHMi. [ToyueHre ocHOBaHU

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucior. dusnyeckue u
XMMHYECKHE CBOWMCTBAa KHCJIOT. Pan aktuBHoctn MetaiuioB H.H. bekerosa.
[Tomyuyenue kucnot

Comu. HomeHnknatypa cosieil. @u3nUeckue M XUMHYECKHE CBOMCTBA COJIEH.

IToyuyenue conen



2.10

211

3.1

3.2

3.3

I'eneTndeckas CBA3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XVUMUYECKUH  DKCIEPUMEHT: KayeCTBEHHOE OMNpeAeNieHHE  COAepKaHHs
KHCJIOpO/ia B BO3IyXe, MOJNy4YeHHE, COOMpaHWe, paclio3HABAaHWE W HM3Y4YCHHE
CBOICTB KHCIOpOJa, HAOIIOeHIE B3aUMOACHCTBUS BEIIECTB C KUCIOPOIOM H
YCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus: TopeHust (Ioxkapa), 03HaKOMJIEHHUE C
o0Opa3llaMl OKCHJOB U OINKCAHHE HX CBOMCTB, MOJy4YeHHE, COOHMpaHHeE,
pacno3HaBaHME M M3y4Y€HHE CBOWMCTB BOOpoJa (TOpeHHue), B3auMOJEHCTBUE
Bojopoza ¢ okcunom meau(ll) (Bo3aMOXKHO HCIIONB30BaHKUE BUEOMATEPHAIIOB),
HaOmoeHue o00pa3loB BELIECTB KOJIMYECTBOM | MOJb, UCCIIeJOBaHHE
0COOEHHOCTE  pacTBOpEHUs] BELIECTB C PA3IUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MAacCOBOW JOJIE PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICMCTBUE BOJABI C MeTallaMH (HAaTpUEM U KaJlbL[EM)
(BO3MOXKHO MCHOJb30BaHUE BUJCOMATEPHAIIOB), OIPEAEICHHE pPACTBOPOB
KACJIOT M MIeJoyeil ¢ IMOMOIIbI0 MHIMKATOPOB, HMCCIEI0BaHHE OOpa3loB
HEOpPraHMYECKUX BEIIECTB pPAa3jMuYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpPAacCKM MHJIUKAaTOpPOB B pacTBOpax KHUCIOT W INEJIOYEH, H3YydCHHE
B3aumoeicTBusi okcuga meau(ll) ¢ pacTBOpoM CepHOW KHUCIOTBI, KHUCIOT C
MeTaJlJIaMH, peaKLIMA HEUTpaIN3allii, [I0Jy4€HUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOr0 MeTajula JApPYyrMM M3 pacTBopa COJIM, pelIeHHe
AKCIEPUMEHTAJIbHBIX 3a/ay 10 TeMe «BakHelnne Kiacchl HEOPTaHUYECKUX

COEIUHEHUIN

Ilepuonnueckuil 3akoH u Ilepuonnueckas cucTeMa XMMUYECKUX 2JIEMEHTOB
H.N. MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBble MOMBITKM KJIAacCH(PUKALMKM XUMHUECKUX »dJeMeHTOB. [lonatue o
Ipynnax CXOJHBIX 3JE€MEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMETIbHBIE METaJlIbl,
raJloTeHbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOphIe 00pa3yroT amdoTepHbIE

OKCHABbI U TUAPOKCHUIBI

ITepuoanueckuii 3akoH. [leproanueckas cucteMa XuMU4ecKux 3semeHToB J1.1.
Meneneesa. Koporkonepuoanas 51 JUIMHHOTIEPUOHAS (bopmbI
[lepuoanueckoit cuctembl xuMuueckux oanemeHtoB J[[.M. Menneneena.
[Iepuoasl m rpynnel. PU3MYECKUH CMBICI IOPAIKOBOIO HOMEpa, HOMEpPOB

MIEPHO/1a ¥ TPYIIIBI JIEMEHTA

Crpoenue atomoB. CoctaB atoMHBIX saep. M3oronsl. Dmektponsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEeK aTOMOB MEPBLIX 20 XUMHMYECKHUX DJICMCHTOB
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Ilepnonnueckoi cucremsl .M. MeHnneneeBa. XapakTepUCTHKAa XUMUYECKOTO

3JIEMEHTa 10 ero nojoxkeHuto B [lepuoguyeckoii cucrteme [I.1. Menneneena

3aKOHOMEPHOCTH HM3MEHEHHUs pajJuyca aToMOB XHMHYECKHUX DJIEMEHTOB,
METANIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylIaM W HEPHOAAM.
3unauenue [lepuonmueckoro 3akoHa u [lepuoauueckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BUTUA Hayku W npaktuku. .M. MenneneeB — ydéHbIN U

rpaxjaHuH

Xumudeckass CBsi3b. KoBaneHTHas (MOJsipHAsT ©  HEMOJIApHAs) CBS3b.

SJ'ICKTpOOTpI/II_IaTeJ'IBHOCTL XHUMHYECKHUX 3JIEMEHTOB. FIoHHas CBA3b

Crenenp okucneHusa. OKHUCIMTEIFHOBOCCTAHOBHUTEIIHHEIC pPEaKIuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJICHUS. OKUCIUTEIM U BOCCTAHOBUTEIIN

XUMHUUYECKUH SKCIIEPUMEHT: H3y4YeHHE OOpa3lloB BEIIECTB METAIOB U
HEMETAJIJIOB, B3aWMOJCHUCTBHE TUAPOKCUIA LUHKA C PAaCTBOPAMHU KHUCIOT H
1H1eJI04e, IPOBEACHNUE ONBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX PEaKluil (TrOpeHue, peakliuu pa3ioKeHHsl, COeITMHEHUS)

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemectBo u xumunyeckas peakuus. [losropenue

[Tepronuueckuii 3akoH. [lepuoguyeckas cucteMa XuMU4YeCKuX 3yemMeHToB .M.
MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XHMHYECKUX DJIEMEHTOB TNEPBBIX TPEX MEPHOJOB, KM, KaldblUs W X
COCMHEHUI B COOTBETCTBUHU C IOJOKEHUEM 3JIEMEHTOB B llepmoanueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHune BemecTBa: BHABI XMMHYECKOM CBA3U. THUIBI KPHUCTaNIMYECKUX
PEmETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BuJa XuMudeckoil csa3u. Knaccudukanus 1 HoMeHKIIaTypa HEOpraHMYECKUX
BELIECTB (MEXAyHapoAHAsi U TpUBHAJbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCSIIIUXCS K  Pa3IMYHBIM  KjaccaM HEOPraHWYECKUX COEIUHEHU,

TEeHETUYECKasl CBA3b HEOPraHUYECKUX BELIECTB
Knaccudukanus XuMUYeCKHX peakiuid 1Mo pa3IuyHbIM MpU3HaKaM (110 YUCITy U
COCTaBy YYacCTBYIOIIMX B pEaKUUU BELIECTB, MO TEIUIOBOMY 3(ddexTy, Mo

N3MEHEHHIO CTEICHEH OKHMCICHHUS XHUMHYECKHX 9JICMCHTOB, I10 06paTI/IMOCTI/I,
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2.1

[0 yYacTHIO KaTaau3aropa). OK30- M 3HIOTEPMHUYECKHE peakluH,

TEPMOXUMHUYECKHE ypaBHEeHUs. [IoHATHE O CKOPOCTH XUMUYECKOM peakuuu

[TonsiTie 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusx. [lonstue o
TOMOTEHHBIX U TeTepOreHHbIX peakiusax. [IoHaTHe 0 XMMHYECKOM PaBHOBECHH.
@akTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW pEaKkUUUd U TO0JO0KEHHUE

XUMHYCCKOI'0 paBHOBECHUSA

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE  pEaKLuH, AJIEKTPOHHBIN Oananc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE  ypaBHEHH
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi C MCIOJIb30BAaHUEM METOZA

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIMTUUECKONW TUCCOLMALNU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtnonsl, aHnoHsl. MexaHn3M JUCCOLMAIIMM BELIECTB C Pa3IMYHBIMU BHUJIAMHU
xuMu4Yeckor cBs3u. Crenenp nucconuanuu. CUiIbHBIE U Cla0ble AJIEKTPOJIUTHL.
Peakuuu nonHoro obmena. YcioBUs MPOTEKAaHUS pPeakui MOHHOTO OOMeEHa,
IIOJIHBIE U COKpALIEHHbIE HOHHBIE YypaBHEHMsS peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH H COJIEM B CBETE€ TIPEACTABICHUH 00 OJICKTPOJIUTHYSCKOU

JUCCcolranuu. KauecTBeHHEIE PC€aKku Ha MOHBI. IlonsTue o TUApPOJIN3C coJjieit

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMM KPUCTAIIMYECKHUX
pEIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTalioB (rpadura u
ajMasa), CJIOKHBIX BELIECTB (XJIOpuAa HATpHs); UCCIEJOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peaklUud OT BO3AEUCTBUS pPAa3iIHUHbIX (HaKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOLMAIMU  KHUCIIOT, IIEeNo4Yei H cojeil (BO3MOXKHO HCHOJIb30BaHHE
BUJICOMAaTEpHUAIOB); TPOBEACHUE OMNbBITOB, WJUIIOCTPUPYIOLIUX IPU3HAKU
NPOTEKaHUsl peakluii HOHHOTro oOMeHa (0Opa3oBaHue OCajiKa, BbIIEICHHUE Tra3a,
o0Opa3oBaHHE BOJIbl); OMNBITOB, WJUIFOCTPUPYIOLIUX IPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (TOpeHue, pPeakiuy pas3loKeHUs, COCTUHEHHS);
pacno3HaBaHHE HEOPIaHWYECKUX BELIECTB C MOMOIIbIO0 KAUECTBEHHBIX peaklnui

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a1a4
Hemerannel u nx COCAUHECHUA

OO6mass  xapaktepuctuka rajmoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIe cTeneHu okucinenus. CtpoeHue u (Gu3nuecKkre CBONCTBA MIPOCTHIX
BEIIECTB — TaJIOTCHOB. XWMHYECKHE CBOWCTBA Ha MpUMEpe XJopa
(B3auMoielicTBHE C MeTa/laMH, HeMeTajUlaMH, IIeiodaMu). XIJIOPOBOAOPO.

ConsHas KuciI0oTa, XMMAYECKHE CBOWMCTBA, MOIyYeHUe, IpUMEeHeHue. [lelicTBre
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XJI0pa ¥ XJIOPOBOAOPOAA HAa OPraHU3M YeJOBEKa. BaxkHenme XJIopuabl U UX

HaxO0XXJICHHUE B MPUPOJIE

O6mas xapakrepuctuka 3yeMeHTOoB VIA-rpynmbel. OcoOE€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEeHN OkucieHus. CTpoeHue u Gpu3nyeckue cBoicTaa
MPOCTBIX BEHIECTB — KHCIOPOJa M CEepbl. AJUIOTPONHBIE MOIU(PHUKAINN
KHCIIOposia U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOA, CTPOEHHUE,
¢u3znueckue M XUMHUYECKHe cBOMCTBA. OKCHUIBI Cepbl KaK IPeICTaBUTENH
KHUCJIOTHBIX OKCHJIOB. CepHas KHUCIOTa, (PU3NYECKHEe U XUMHUYECKUE CBOMCTBA
(oOmue Kak MpenCcTaBUTEN Kiacca KUCIOT W crenuduaeckue). XuMUIECKUE
peakiuy, JeKallde B OCHOBE HPOMBIIIJIEHHOTO croco0a IMOJy4YeHHs CepHOU
kucnothl. Ilpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHAs peakius Ha
cyabdar-uoH. Haxoxnenue cepbl U €€ COeqUHEHUI B MpuUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPY’KaIoUIel Cpellbl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE JTO0K[IH,

3arpsA3HCHUC BO3lyXa U BOI[OéMOB), CIIOCOOBI €0 NpeaOTBPAILLICHUA

OOmas xapakrepuctuka 3y1eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, pacCIIpOCTpaHEHUE B IPUPO/IE,
¢usnyeckue U XuMu4eckue cpoicTBa. Kpyroopor a3ora B npupozae. AMMHUAK,
ero (usmueckue M XMMHUYECKHE CBOICTBa, MoOidyuyeHHe U npumenenue. Conu
aMMOHUs, MX (u3MyeckMe M  XHMHUYECKHE CBOICTBa, MpPHUMEHEHHE.
KauecTBeHnHas peakius Ha MOHBl aMMOHHUA. A30THas KUCIIOTa, €€ IOJyueHHUE,
¢usnyeckue W XMMHUYECKHE CBOicTBa (oOIIMe Kak IpeACcTaBUTENs Kiacca
KHCIOT M cnenuduyeckue). Mcmonp3oBaHue HUTPATOB M COJICH aMMOHHS B
KayecTBE MHUHEPAJbHBIX YJI00peHuil. XUMHUECKOe 3arpsi3HEHHE OKpY’Karollen
CpeJlbl COETMHEHUSMH a30Ta (KUCIOTHBIE JOXAH, 3arps3HEHNUE BO3/AyXa, TIOYBBI

1 BOJOEMOB)

®docdop, amtorpornHble Mogudpukamuu dochopa, GU3MUECKHE U XUMUYECKHEC
croiictBa. Okcun ¢ochopa(V) u dochopHas Kuciora, QUINIECKUE H
XMMHUYECKHE CBOWMCTBa, moiydeHue. lcmosnb3oBanue ¢ochaToB B KadecTBe

MHUHEpaAJIbHBIX YA0OpEHHHA

Obmas xapakrepuctuka 37eMeHTOB IVA-rpynmnbel. OcoOE€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUS. YTJIepol, alIOTPOIHBIE
MOIU(UKAIMY, PACIPOCTPaHEHHE B MPHPOJE, (U3NYECKHEe M XUMHUYECKHE
cBoricTBa. Ancop6musi. Kpyrosopor yriaepona B mpuponae. Okcuibl yriiepoaa,
uxX (u3nYecKkrue M XMMHUYECKUE CBOMCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBI,

MOJIYUCHHUEC U IIPUMCHCHUC. IKOIOTHIECKHIE HpO6J’IeMI)I, CBsI3aHHBIE C OKCHIOM
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yraepona(lV); rumoresa rin00anbHOrO MOTEIUICHHS KJIMMAaTa; MAapHUKOBBIN
a¢pdext. YrompHas kucinora U €€ conm, uX (UINYECKUEC U XUMHUUYECKHE
CBOWCTBa, MOJy4YeHHE U NpuUMeHeHue. KauecTBeHHas peakius Ha KapOoOHAT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3AHCTBE

[lepBoHauyanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTWIEH, 3TaHOJI, IJIMIEpPUH, YKCyCHas
kucnora). x coctaB u xumuueckoe crpoeHue. [loHsTHe o Ouomoruvecku
BOXHBIX BEIECTBAX: JKUpPax, OEIKax, YIJIEBOJAaX — M HUX POJH B KU3HH
yesnoBeka. MarepuanbHOE €IMHCTBO OPraHMYECKUX W HEOPTaHMYECKUX

COEIMHEHUN

Kpemuuii, ero ¢usnyeckue u XUMHUYECKHE CBOWCTBA, IIOJIyYEHHE U
npuMeHenre. CoequHeHuss KpeMHUs B mpupojge. OOuue mpeactaBieHus o0
okcuze kpemHus(1V) u kpemHueBoil kuciaore. CHIMKAThI, UX UCIOJIb30BaHUE B
ObITY, MEIMIIMHE, IPOMBIIIICHHOCTH. Ba)kHele cTpouTeIbHbIE MaTepHaIbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jxeye300eToH. [Ipobiembr Oe3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEAHEBHOM KM3HU

XUMHUECKUN HSKCHEPUMEHT: H3y4YeHHE 00pa3l0oB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IIPOBEJICHHE Ka4ECTBCHHBIX PEAKUMW Ha XJIOPUA-
MOHbl M HAOJIOJCHHWE NPU3HAKOB HUX IPOTEKaHMs; OIBITHI, OTpa’Karollue
¢u3nvecKkre 1 XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BMJCOMATEpUANIOB); O3HAKOMJICHME C 00paslaMu XJIOPUIOB
(rajoreHuIoOB); O3HAKOMIIEHHE C oOOpasmamMu cepbl U €€ COCIUHCHHUSIMHU
(BO3MOXKHO ~ KCIIOJIb30BaHME BHJEOMAaTepHalIOB); HAOJIOJECHHE Hpolecca
oOyrnuBaHus caxapa MoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIIOTHI;
U3yueHHe XMMHUYECKHUX CBOMCTB pa30aBIEHHOW CEPHOM KHCIOTHI, MPOBEACHHE
Ka4eCTBEHHOW peakuuu Ha cynb(ar-uoH u HaOMIOACHHWE TMpHU3HaKa ¢
NPOTEKAHUs; O3HAKOMJIEHHE ¢ (PU3NYECKUMU CBOMCTBAMH a30Ta, hocdopa u ux
COEIMHEHUI (BO3MOXHO HCIIOJIb30BAHWE BHJIEOMATEPUANIOB), O00pa3laMu
a30THBIX U (ocHOPHBIX yA0OpEeHUH; MOTyYeHue, COOMpaHue, paclio3HaBaHUe U
U3y4YE€HHUE CBOICTB aMMMaKa; IPOBEJACHME KAaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHUS U (ochaT-uOH M U3ydyEeHHE NPU3HAKOB HX MPOTEKaHMS,
B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOKHO
UCIIOJIb30BaHUE BMJICOMATEPUAIOB); M3Yy4YE€HUE MOJeNeH KpUCTATUIMYECKUX
pemérok anmasa, rpadura, (QyIepeHa; O3HAKOMJIEHHE C  IIPOLECCOM

azcopOLMU pPacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIEM M YCTPOHCTBOM
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MPOTHBOra3a; MOJy4YeHHE, COOMpaHHe, paclio3HaBaHHE M HM3Y4YCHHE CBOICTB
YIJEKUCIOro ra3a; IpOBEIEeHUE KayeCTBEHHBIX peaklui Ha kapOoHAT- U
CHWJIMKAaT-HOHbl M W3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIMEH CHJIMKATHONH MPOMBINUICHHOCTH; PEIIEHUE SKCIEePUMEHTAIbHBIX

3a71a4 110 TeMe «BakHenIe HeEMeTaUIbl U UX COETUHEHU
Meraniel 1 uX coeTMHEHU

OO0m1ast XapaKTepHCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxeHuss B Ilepuonnuecko cucreMe XUMHUYECKHX d3ieMeHToB JI.U.
Menpeneesa u ctpoeHus aromoB. CTpoeHne MeTaiioB. MeTandeckast CBsI3b U
MeTajInyeckass KpHUCTajulnyeckass pemeéTka. OJIEKTPOXUMUYECKUN  psf

HaprI)KCHI/Iﬁ MCTAJlJIOB

Ouznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0IKe CrocoObl MOIyYeHUs
MeTauioB. [ToHATHE 0 KOPPO3UK METAIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBbl (CTalb, 4yT'yH, AIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBIIICHHOCTH

[Ilenounsle MeTauibl: mnosiokeHue B llepuoamueckoil cucTeMe XHMUYECKUX
anemenToB JI.M. MeHeneeBa; CTpoeHUE UX aTOMOB; HAaXO0XJEHHE B IPUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TMJIPOKCUABl HaTpus M Kaius. [IpyuMeHeHHe MIeNoYHBIX METallJIoB U HX

COEIMHEHUN

Illenoyno3eMenpbHBEIE  METajJabl MAarHMid W KajdblMi: TMOJIOKEHHE B
[Tepronnueckoit cucreme xumuueckux 3neMeHToB .M. MenneneeBa; ctpoeHne
WX aTOMOB; HaxoxAeHue B mnpupoae. dusmyeckne U XUMUUYECKHE CBOMCTBA
MarHus W Kaubliwsl. BakHeimme coenuHeHus Kaimblus (OKCHA, THIPOKCHI,

comu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

AnromuHuit: nonoxkenue B llepuoguueckoil cUcTeME XUMHUYECKHX JIEMEHTOB
JI.11. MenneneeBa; CTpoeHUE aroma; HaxoXKAeHHWE B npupoje. dusznyeckue u
XMMHUUYECKHE CBOMCTBA AIFOMUHUS. AM(pOTEpHBIE CBOMCTBA OKCHJIAa M TUIPOKCHIA

AJIFOMHUHUA

Kenezo: nonoxenne B [lepuoanueckoi cucremMe XUMUYECKUX 3aeMeHToB J[. 1.
MeHieneeBa; CTpOCHME aToMa; HaxoxkJIeHue B npupoae. Pusnueckue u
XUMHYECKHE CBOMCTBa jxeneza. OKcuipl, ruapokcuabl u coiu sxenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA 1 TTOJTyUCHUE

XUMUYeCKUM OKCIICPUMCHT. O3HAKOMJICHHC C O6p8.3LIaMI/I MCTAJJIOB U CIIJIaBOB,

X (U3MUYECKUMHU CBOWMCTBAMH; H3yUEHHE pE3yJIbTaTOB KOPPO3WU METAJIOB
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(BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJAa KajiblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOb30BAaHUE BHJIEOMATEPHUANIOB); HCCIEAOBAHUE CBOMCTB >KECTKOW BOJIBI;
mpolecca TOpEHHs Kejle3a B KHUCIOpoAe (BO3MOXKHO —HCHOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUI HA HOHBI
(Maraust, Kanbhus, amomuaus, nubka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJIIO/ICHUE U OMKCAHUE MPOILIECCOB OKPANTUBAHUS TUIAMEHH MOHAMH HATpHS,
Kamss W Kajuelia  (BO3MOXKHO  HMCIIOJIb30BaHHWE  BHJIEOMAaTEpPHUAIIOB);
uccienoBaHue amM(pOTEepPHBIX CBOWCTB THAPOKCHAA aTOMUHUS U THUIPOKCHUIA
[IMHKA; PEIICHUE YKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «BakHenime MeTaibl |

UX COEAVHEHU»
XUMHUs U OKpy’Karolas cpena

Hosrie MaTepurajibl U TCXHOJIOTUU. BemectBa u MaTcepuajibl B MOBCEIHEBHOM
JKU3HH YeJIOBEeKa. XUMHS U 300pPOBLEC. be3omacHoe HCIIONIB30BaHNE BEIICCTB U
XUMHUYCCKUX peaKI_II/Iﬁ B 6LITy. HepBaﬂ nomMouib Mnpu XUMHYCCKUX OXKOrax H

OTPAaBJICHUSIX

OCHOBBI ~ JKOJIOTHYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxaromieit cpeasl [1/IK. Pons XxuMum B perieHun 3KOJIOTMYECKUX MPOOIIEeM.
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBIA Ta3, HedTh),
OPOAYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBIILIEHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3ydyeHrne o0pa3loB MaTepuanoB (CTEKIIO, CIIaBbI

METaJJIOB, IIOJIMMEPHBIE MAaTEPHUAIIbI)



IHPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUS

1

11

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NPOrpaMMbI OCHOBHOI0 0011ero odopasopanust Ha ocHoBe PI'OC

IIpencraBnenue:

0 TMO03HABAEMOCTH SIBIICHUI MNPUPOABI, MOHUMAaHUE OOBEKTHUBHON
3HAYMMOCTH OCHOB XMMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIel KyIbTyphl M MPAaKTHUYECKON
JEATeTLHOCTH YEeJIOBEKa B YCJIOBHSIX COBPEMEHHOTO OOIIECTBa;

IMOHUMAaHHEC MECTAa XUMHUU CPEAU APYTIUX CCTCCTBCHHBIX HAYK

0 Hay4YHbIX METOJaxX IIO3HAaHHUA, B TOM YHUCJIC SKCIICPUMCEHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHNYCCKUX peaKHHﬁ; YMEHUEC HUCIIOJIBb30BAaTh MOACIIN JJIA

0O0BSACHEHUS] CTPOEHMSI aTOMOB U MOJIEKYJI

0 cthepax npodheCcCHOHATBLHON ACSITELHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHIKECHHSX
XUMHUYECKOW HAyKH, YTO IO3BOJIMT OOYYaOIUMCSl paccMaTpUBaTh
XHMHUIO Kak chepy cBoeit Oymyiei mpodeccrHoHaIbHOM AeITeIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak NMPO(UIBHOTO NpenMeTa

IIpU [IEpPEeX0/ie Ha YPOBEHb CPEJHEr0 00IIero o0pa3oBaHUs

Branenne cucteMoll XMMHMUYECKMX 3HAaHUM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOXHEUIIINE XUMHUYCCKHE IIOHATHS. XHMUYSCKHH DJIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/IHAsI CMECh, OTHOCUTEJIbHBIE aTOMHasi U MOJEKYJspHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIApHAS Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peaklud COCIUHEHUS, PEaKIUW Pa3JIOKECHUS, PEaKIII
3aMeNICHUs, peaklui OOMEHa, TerioBOM 3¢ (eKT peakiuu, dK30- U
SHAOTEPMHUUECKHE PEAKIMH, PAacTBOP, MaccoBas A0S XUMHUYECKOTO
AJIEMEHTA B COETUHEHHUH, MaccoBas JI0JI1 U MPOLEHTHAs] KOHUIEHTpaLus

BEILIECTBA B PACTBOPE, PO aTOMA, AIEKTPOHHBIN CIIOM aTOMa, aTOMHAsI



2.2

2.3

3.1

3.2

3.3

3.4

opOuTanb, paguyc aroma, BaJEHTHOCTb, CTENECHb OKHCJICHUS,
XMMHYECKAs! CBSI3b, dJIEKTPOOTPULATEIBHOCTD, MOJISIPHAS U HETIOJIIPHAS
KOBaJICHTHAsT  CBsA3b, MOHHAs  CBS3b, METAJUIMYECKAs  CBS3b,
KpUCTaJUIMYeCKass pemeérka (aroMHas, MOHHas, MeTaJuIndecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHWOH, IEKTPOJIUT U HEDJIEKTPOJIUT,
UIEKTPOJIUTHYECKAsT  JTUCCOLMAIMSA, peaklMd HOHHOro OOMEeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIC ~ PEAaKLIMH,  OKUCIUTENb U
BOCCTAHOBHTENb, OKHMCICHHME M  BOCCTAHOBICHHME, DIJIEKTPOJIH3,
XMMHUYECKOE paBHOBeCHE, OOpaTHMble U HeoOpaTUMble peaklHH,
CKOpPOCTh XMUMHU4YECKOW peakumu, Kataimsarop, IIJK, xoppo3sus

MCTaJIJIIOB, CIIJIaBbl

OCHOBOIIOJIATalOIIME 3aKOHBl XMMMM: 3aKOH COXPaHEHMsI Macchl,
nepuonnyeckuii 3akoH J.M. MenneneeBa, 3aKOH IOCTOSHCTBA

cocCTaBa, 3aKOH ABOFa,leO

TCOpHUU XHUMUU: ATOMHO-MOJICKYJIApHAsA TCOpU, TCOpHUA

ANEKTPOIUTUYECKON AUCCOIUALINHT
Bnaagenue ocHOBaMU XMMHUYECKON IPAMOTHOCTH, BKJIFOYAOILIEH:

yYMEHHE NMPaBUIIHHO UCTIOIH30BaTh H3yUEHHBIC BEIIECTBA M MATEPHAIIBI
(B TOM 4YHCIE MHHEpaJbHBIC YIAOOpPEHHsS, METAUIbl M CIUIABHI,
OPOAYKTHl TepepaboTKU MPHUPOJHBIX HCTOYHUKOB YTIEBOIOPOIOB
(yrmst, mpupogHOTo rasza, He)TH) B OBITY, CEJIIbCKOM XO35HCTBE, Ha
MPOW3BOJCTBE M IMMOHUMAaHHE 3HAYCHUS KUPOB, OCIKOB, YIIIEBOJOB
JUTS OpTaHW3Ma YeJIOBEeKa; YMEHHE NMPOTHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX MPOIECCOB HA OPTaHM3M YEJIOBEKa U OKPYKAIOIIYIO
NPUPOIHYIO CPETY

YMEHHE HHTETPUPOBATh XUMHYCCKHE 3HAHHUS CO 3HAHUSAMH JIPYTHUX

y4eOHBIX PEMETOB

HaJIM4YHC OIIbITa pa6OTBI C pa3jInYHbIMU UCTOYHUKAMHU I/IH(I)OpMaI_[I/II/I
10 XUMHUH (Haquaﬂ U HAY4YHO-NOIIYJIApHasA JIUTEparypa, CJIOBApH,
CIIpaBOYHHKH, I/IHTepHeT-pecprH)

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(i)OpMaI_II/IIO O BC€HOICCTBAX, HX
MMPEBPAIICHUAX )51 IMPAKTUICCKOM MMPUMCHCHUHA n YMCEHUEC
HUCIIOIB30BaTh €€ AJs peUICHUA y‘le6HO'H03HaBaTCJ'IBHBIX 3aJa4
BJ'IaI[eHI/Ie OCHOBaMH TOHSATHHHOI'O arfImapara U CHUMBOJHNYCCKOI'O

SA3bIKa XUMHH OJIsI COCTaBJICHUSA (1)OpMy.H HCOPTraHNYCCKUX BCHICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

YpPaBHEHUH  XMMMYECKUX  PEaKUMH; OCHOBAMU  XHMHUYECKOU

HomeHkatypsl (IUPAC u TpuBrambHOiN)

YMeHue oOBSACHATH CBSI3b IMOJIOKEHMs iieMeHTa B Ilepmonnyeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHMS aTOMOB
XMMHYECKMX D3JIEMEHTOB (COCTaB M 3apsaa  A1apa, oOlee Yucio
3JIEKTPOHOB), pPACIpPEEIEHUEM »HIIEKTPOHOB IO 3SHEPreTUYECKUM

YPOBHAM aTOMOB II€PBBIX Tpex IEprUOoa0B, Kallusd U KaJIbIUA

[IpencraBinenue O  MEPUOJWYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHYECKHX JJIEMEHTOB (paauyc aroma, 3JIEKTPOOTPULIATEIHHOCTH),
IMPOCTBIX W CJIOXHBIX BCIICCTB OT IIOJOXCHHUA DJOJICMCHTOB B
[lepuonnueckoir cucreMe (B MaiblXx MEpUOJaX U TUIABHBIX

HNOJArpyNIax) v 3J€KTPOHHOTO CTPOEHUS aTOMa
Ymenue kiaaccuuIpoBaTh:

XUMHNYCCKUC DJICMCHTHI

HEOpPraHUYECKUE BELIeCTBa

XUMHUYECKHE PEaKIUU

YMeHue onpeacirh:

BAJICHTHOCTh U CTENEHb OKHUCICHUS XMMHYECKUX AJIEMEHTOB, 3apsij
HOHA

BUJI XMMHMYECKOM CBA3M W THUN KPUCTAUIMUYECKOM CTPYKTYphl B
COEIMHEHUSIX

XapakTep Cpelbl B BOJAHBIX PACTBOpPaX BELIECTB (KHCIOT, OCHOBAHUN)
OKHCTTUTEh U BOCCTAHOBUTEIIb

YMeHne XxapakTepu3oBaTh PU3NUECKHEe U XUMUYECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOH, rpaduT, ammas,
KpeMHU#, a3oT, docdop, cepa, XJIop, HATPUH, Kamui, MarHHIA,
KaJIBIIM, aJTFOMHHUH, JKeJe30)

CJIOKHBIX BEIECTB, B TOM YHCJIE WX BOJHBIX pPACTBOPOB (BOJA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ, OKCHUIBI U TUAPOKCHUIBI
metaiioB |-l1A rpynn, amtomunus, meau (l1), unnka, xenesa (Il u
I11), okcuasl yriepoaa (Il u 1V), kpemuaus (1V), azora u pochopa (111
u V), cepol (IV u VI), cepuucras, cepnasi, azoTucras, a3oTHasd,
docdopnasi, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

IMPOTrHO3UPOBATH u XapaKTCPpHU30BaTb CBOMCTBaA BCIICCTB B



10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

11.4

12

121

12.2

12.3

13

131

3aBUCHUMOCTH OT MX COCTaBa U CTPOCHHS, NMPUMEHEHHE BEIICCTB B
3aBUCUMOCTH OT MX CBOWCTB, BOBMOXXHOCTh MPOTEKAHUSI XUMHUYECKHUX
MPEBPAICHHUI B Pa3JIMYHBIX yCIOBUSIX

YMeHue cocTaBisaTh MOJIEKYJISIPHbIE U HOHHBIC YPABHEHUS PEaKlUid, B
TOM YHCJIE:

peakIii HFOHHOTO 0OMeHa

OKHUCJIUTEITFHO-BOCCTAHOBUTEIIBHBIX PEAKITUI

WUTIOCTPUPYIONINX ~XHUMHUYECKHE CBOMCTBA HM3YUYEHHBIX KJIACCOB
(Tpymi) HEOPraHMYECKUX BEIIECTB

MOATBEPKIAIOIINX TCHETHYECKYIO B3aMMOCBSI3b MEXTy HUMHU

YMeH#e BBIYUCIIATE (TPOBOIUTH PACUEThI):

OTHOCHUTCIIbHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XMMHUECKOTO JIEMEHTA B COSMHEHUH

MacCCOBYIO JIOJIFO BELIECTBA B PaCTBOPE,

KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEM ra3oB

M0 ypaBHEHUSM XHMHUYECKUX PEAKIUA M HAXOJIUTh KOJIHYECTBO
BeIIeCcTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
Bnanenue (3HaHue OCHOB):

OCHOBHBIMH  METOJAaMH  HAy4YHOrOo  Mo3HaHUS (HaOIIOAeHHE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHNUE) ITPU H3yUSHUH BEIICCTB U
XUMHUYECKHX SIBICHUN; YyMeHue chopMmynaupoBaTh MpoOieMy Hu
MPEUIOKUTH IyTH €€ PeIICHUs

Oe3zomacHOi pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XHUMHUYECKON
MOCyI01 U JIabopaTOpHBIM 000pyAOBaHUEM

npaBUjIaMu O€301acHOTO OOpaIeHUs C BEIECTBAMH, UCIIOIb3YEMbIMHU
B IIOBCETHEBHOW JKU3HHU, TIPABUIIAMH TTOBEICHUS B LIESIX cOepPEeKeHUs
3I0POBBSl U OKpYXKalolleld MPUPOJHON Cpeabl, MOHMMaHUE Bpena
(omacHOCTH) BO3JCHCTBHSI HA JKUBBIE OPTaHU3MBI OMPEICIIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHHUS W TPEIOTBPAIICHHUS WX BPEIHOTO
BO3JCHUCTBUSI

Hannaue mpakTUYeCcKrX HABBIKOB TUTAHUPOBAHHS M OCYIIECTBICHHUS
CICAYIOINX XUMHUYECKUX IKCIIEPUMEHTOB:

HU3Y4YCHUC U OIIMCAHUC (bPISI/I‘leCKI/IX CBOICTB BCIICCTB, O3HAKOMIJICHUC

C (I)I/IBI/I‘-ICCKI/IMI/I )51 XHUMHUYCCKUMU SBJICHHUAMMU, OIIBITHI,



13.2

13.3

13.4

135

13.6

13.7

13.8

14

141

14.2

WUTIOCTPUPYIOLIUE IPU3HAKY IPOTEKAHNS XUMUUECKUX PEaKIUi
u3yuyeHune crnocoOoB pa3aeseHus cMmecen

MOJIy4YCHHEC KHUCIOpOoAa W H3YUCHUC C€TO CBOﬁCTB; MMOJIyUYCHHC
BOOOpPOJa U M3YUYCHUC C€TO CBOI\/JICTB; MOJIYUYCHHEC YIJICKHUCJIIOIO ra3a u

HU3YYUCHUC CTO CBOﬁCTB; MOJIYUCHHUEC aMMHUaKa U U3YyYCHHUE €TI0 CBOMCTB

IIPUTOTOBJIEHUE PAcCTBOPOB C ONPEIECIEHHOM MaccoBOM  Joiiei

PacTBOPEHHOTO BEWIECTBA

MIpUMEHEHUE WHUKATOPOB (Jakmyca, METHJIOpaHka u
denondranenna) ans onpeneseHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeouei

UCCIICZIOBAHUE M  OMNHMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB
Pa3IMUHBIX KJIACCOB; W3yYCHHUE B3aUMOIEUCTBHS KHCIOT C METaJIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMHM M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TIOJY4YEHHE HEpPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHUE OJIHOTO MeTajyla JApYyrMM W3 pacTBOpa  COJIU;
UCClIeIOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCUAOB aTOMUHUS U

MUHKA

PCIICHUC S3KCIICPUMCHTAJILHBIX 3aJ1a4 II0 TEMaM: «OCHOBHBIC KJIACCHI
HCOPTaHNYCCKUX COC)II/IHGHI/If/'I»; ((9H€KTpOJ'II/ITI/I‘-ICCK35[
JAUCCOLIM AL «Baxwueiie HeEMETalllIbl M HUX COCAUMHCHUA»

«BaxxgeuIe MeTajuIbl 1 UX COEIUHEHUS)

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOUINE  MPHU3HAKU
NPOTEKaHUs peakiii MOHHOTO OOMEHa; KaueCTBEHHbIE peakiuu Ha
NPUCYTCTBYIOIUE B BOJHBIX PACTBOpax HOHBI: XJIOPHI-, OpOMHI-,
uomuna-, cynbdar-, docdar-, kapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, aFOMAHUS,
xkenesa (2+) u xenesa (3+), meau (2+), IUHKA

YMmeHue:

MPEJCTaBIATh pPE3yJIbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
JIOKA3aTeNbCTB, TPaQUKOB W TAOJMWI] W BBISBISATH SMIUPHUECKHE
3aKOHOMEPHOCTH

YCTaHABIIMBAThH CBSI3U MEXJY peabHO HAOII0JaeMbIMU XUMHUECKUMHU
SBJICHUSIMU U TIPOLIECCAMH, MTPOUCXOIAIIMMHU B MaKpo- ¥ MUKPOMHUpE,

OOBSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB



INEPEYEHD DJIEMEHTOB COAEPXKXAHUS, TIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon
1

11

1.2

13

14

1.5

1.6

2.1

2.2

2.3

3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

[TepBOoHaYaAIbHBIE XUMUYECKHUE TOHSATHUS
UYucteie BemecTBa U cMecu. CriocoObl pa3ieneHus cmecen

ATOMBI © MOJICKYIJIBI. Xumuueckue dyeMeHTbl. CHMBOIBI  XHMHYECKHX

JJICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX AJIeMEHTOB. CTeneHb

OKHCJICHUA

3aKk0OH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenpbHas aTOMHAs Macca.
OTtHocHTENbHAS MOJICKYJIsIpHad Macca. Maccopas J0JI1 XUMHUYCCKOI'o 3JIEMEHTA

B COCOAMHCHUU

KonuyectBo BemectBa. Moab. MomsipHass mMacca. MoJisipHbIi 00bEM Ta3oB.

BzanMocss3b KOJIMYCCTBA, MACChl U YHCJIa CTPYKTYPHBIX CIWMHHUIL BEIICCTBA

DuU3NYECKUE U XUMHUYECKHUE SIBJICHUS. XUMHUYECKas peakuus U €€ NPU3HAKH.

3aKoH COXpPaHCHUA MaCChl BEIIECCTB. XuMmudeckue YpPaBHCHUA

HCpI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CHCTEMAa XHMHYCCKHX DJIICMCHTOB

.. MenneneeBa. CTpoeHrne aTOMOB

Ilepuonnueckuii 3akoH. Ilepuogunueckas cucrema XUMUYECKUX 3eMeHTOB J[.1.
MenneneeBa. Ilepuoasl u rpynnsl. @U3ndecKknid CMBICI TOPSAIKOBOIO HOMEDA,

HOMCPOB IICpHOJa U TPYHIIbI 3JICMCHTA

Crpoenne aromoB. CoctaB aToMHbIX saep. M3oronbl. DnexTpoHbl. CTpoeHue
JNEKTPOHHBIX 000JI0ueK aTroMoB TMepBbIX 20 XUMHYECKHX JJIEMEHTOB

ITepuoanueckoit cucremsl [[.11. Menneneesa

3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kalus, Kaiuplug (paguyca aTOMOB, 3JIEKTPOOTPULIATEIHLHOCTH,
METAIJIMYECKUX W HEMETAIMYEeCKMX CBOMCTB) M WX COCJUHEHHHA B
COOTBETCTBUU C TMOJOXKEHHEM »dieMeHToB B Ilepuoandeckoil cucreme u

CTPOCHHUEM NX aTOMOB
CTpOCHI/Ie BCIICCTBA

Xumuyeckass cBs3b. KoBaneHTHast (monsipHass ¥ HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMUYECKMX  dJeMeHTOB.  MoHHas  CBs3b.

Merannnueckas CBI3b
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4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

Tunel KpUCTAIIMYECKUX PEIIETOK (aTOMHAasl, HOHHAsA, MeETauIMyecKas),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH W BHUAA

XUMHUYECKON CBA3U

Baxmneiimme MNpEACTAaBUTCIIM HCOPIraHUYCCKHUX BCIICCTB. Hemetannel u ux

COCAMHCHUS. Mertamasl 1 uxX COCAUHCHU A

Knaccudukanuss u HOMEHKIATypa HEOPraHUYECKHX COCIMHEHHI: OKCHIOB
(coneobOpa3ytoiue: OCHOBHBIE, KHCIIOTHEIE, amdoTepHbIe) u
HecoJieoOpa3yrole; OCHOBAHUH (LIEIOYM M HEPACTBOPUMBIC OCHOBAHHS);
KUACJIOT  (KHCIOPOJCOACpKAIIMEe ¢  OCCKUCIOPOJHBbIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIeH (CPEeIHNX U KUCIIBIX)

@u3nyeckue M XHUMUYECKHME CBOMCTBAa MPOCTBIX BELIECTB-HEMETAIUIOB:
BOJIOpPO/Ia, XJIOpa, KUCI0pOoaa, cephl, a3oTa, hochopa, yriiepoaa, KpeMHHS

du3nyeckue U XMMHUYECKHE CBOICTBA MPOCTHIX BEHIECTB-METAIIOB: JIUTHS,
HATpUsl, Kajausi, MarHusl U KajbllKs, aJIOMHHHS, Kelie3a. DICKTPOXUMUUYECKHUI

pAaa HaHpH)KeHI/Iﬁ METaJlJIOB

®dusnueckue U XUMMUYECKUE CBOMCTBA BOJOPOJHBIX COCIMHEHHH HEMETAJUIOB:
XJIOPOBOJIOPOIa, CEPOBOAOPOIA, AMMHAKA

dusznueckue U XMMHUYECKHUE CBOMCTBA OKCHIOB HemeTauioB: cepwl (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusi(1V). Tonyuenue
OKCHIIOB HEMETAJIIOB

Xumnueckne cBoicTBa okcuaoB: MeTamuioB IA-IIIA rpymn, muaka, memu(ll) u

xenesa(ll, 11). TTonydenue oKCHI0B METAILIOB

XUMHUYECKHE CBOWCTBA OCHOBAHWI M aM(OTEPHBIX THAPOKCUIOB (HA TIpUMEpe
THAPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). [lomyueHue ocHOBaHUU U
aM(pOTEPHBIX THIPOKCH]IOB

OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJOPOIHOM,
CEpPHUCTOM, CEpHOH, a30THOH, (ochOpHOU, KpPEeMHHEBOH, yrosbHOU. OcoObie
XUMUYECKHE CBOWMCTBA KOHUEHTPUPOBAHHONW CEPHOM M a30THOM KHCIIOT.
[Tomyuyenue kucnot

OO0mue XuMHYECKUe CBOMCTBA cpeHuX cosier. [Tomyuenue coneit

[Tomyuyenue, coOupaHue, pacrno3HaBaHUE BOJOPOJAA, KHUCIOpOJa, aMMHaKa,
YTIEKHUCIIOro Ta3a B 1abopaTopun

HOHy‘{CHI/IC aMMMakKa, CCpHOI\/'I U a30THOH KHCJIOT B MMPOMBIINIJICHHOCTH. OGIJ.[I/IC

CIIOCOOBI IIOJIYUCHHUA MCTAJIJIOB
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I'eneTndeckas CBA3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COGZ[I/IHGHI/Iﬁ
XUMHYECKHE peakuuu

Knaccugukanus XuMHUUeCKUX peakluil Mo pa3IuyHbIM MpU3HAKaM: 110 YUCIY U
COCTaBy YYaCTBYIOIIMX B PEAKIHWU BEHIECTB, MO TerioBoMy 3(ddekry, 1mo

W3MEHEHUIO CTECICHEH OKHUCICHUS XMMHUUECKHUX DJIEMEHTOB

TennoBoil 3 heKT XMMUUYECKON peakIuy, TEPMOXHUMUYECKHE YPaBHEHUS. DK30-

N OHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/I‘-IGCKI/Ie YPaBHCHUA

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKkuuu. OKuCIUTEIN U BOCCTAHOBHTCIU.
HpOHCCCH OKHCIICHUS n BOCCTAHOBJICHUA. BHCKTpOHHBIﬁ OanaHC

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcakuuun

Teopust eKTpOIUTHUECKON quccoruanuu. KaTuoHbl, aHHOHBI. DJIEKTPOIUTHI U

HEBJICKTPOJINUTEI. CusnbHbIE U c1a0bIe SJICKTPOJINTHI. CreneHp Jucconnanumn

Peakiuu wioHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa,

IIOJIHBIE U COKPALEHHBIE HOHHBIE YPABHEHMSI peaKkLnui
XUMHs U OKpy2Karolas cpena

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HU 4elloOBeKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XHMUYECKUX peakuuid B J1abopaToOpuu U OBITY.

HepBa;I IIOMOIIb ITPHU XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

XUMHYECKOE 3arpsi3HEHUE  OKpYy)Kalomled cpefbl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €0 MPEIOTBPALICHUS
[Ipenenbras momyctumass konmeHtpauus BemectB (IIJIK). Pomp xumuu B
PEIICHUH DKOJIOTMYECKUX TMpoOieM. YCWIeHHe MapHUKOBOTO ddeKra,

paspymeHue 030HOBOI'O CJI0s

[Tpumenenue cepsbl, a3ota, Gocdopa, yriepona, KpeMHHUS] U UX COEIWHEHUUN B
OBITY, MeAMIMHE, TPOMBINUICHHOCTH W CeIbCKOM Xo3siicTBe. Ilpumenenue
METaJUIOB M CIUIaBOB (CTallb, YYTyH, IIOPATIOMHUHUHN, OpoH3a) B OBITY |
NPOMBIIIJICHHOCTH UX coeanHeHuil. [IoHaTHe 0 KOppO3UH METaIOB, OCHOBHBIE
CIOCOOBI 3alTUTHI X OT KOPPO3UHU

[TpuponHble UCTOYHHKHU YTIEBOJOPOAOB (yroyib, NPUPOAHBIA ra3, HedTh),
IPOAYKTHI UX NIepepaboTKu (OEH3UH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH
[TepBoHayasbHbIE TMOHATHS OO OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHMSX
yriiepoaa (MeTaH, 3TaH, STHICH, alleTUIICH, STaHOI, TIIUIEPHH, YKCYCHasl KACIIOTA).
[TonsiTue 0 OMOIIOTHMYECKU BAXKHBIX BEIIECTBAX: JKHpax, Oelkax, yriaeBojax — U ux

POJIHM B JKM3HU YCIIOBCKA



7.1
7.2
7.3

Pacuérnl:
o popmyaamM XUMHUYECKUX COCTMHEHUI
Macchl (MaccoBOM) TOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

N0 XUMHUYCCKUM YpPAaBHCHHUAM



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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