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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QemepanbHOW paboueid MPOrpaMMBbI
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOy4eHMs, BOCHHMTAHMS M Pa3BUTHA OOYYaIOIIMUXCSA CPEACTBAMU y4e€OHOro
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIep KaHusl, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUMXCs, ONpeAesiieT BO3MOXKHOCTH MpeaMera Jyis
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEbHOU
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O O0IlIEr0 oOpa3oBaHus, a TakKe TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIMIErocss MO OCBOCHUIO
y4e0HOTr 0 coiepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPUPOJAE, O MYTAX PEHICHUS TJI00ATbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH I CaMOpa3BUTUSL U
dbopMUpOBaHUs KYJIbTYphI IMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4aromuxcsi, HABBIKOB HMX CaMOCTOSTENIbHOW  y4yeOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
1[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISETCS] OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



CIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOMIEHUS K €CTECTBEHHO-
HAy4HBIM 3HaHUSAM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
colepKaHUsi  y4eOHOro  MmpeaMera, KOTOpPbIM  SBISIETCS  MEJaroru4yecku
a/JIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OIMpeNeIEHHOM JTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IEro 0Opa30oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX ITOHATUH
OpPraHUYECKON XMMUHU.

CrtpykTypa coaepxaHusi MporpaMMbl N0 XMMUU COpMUpOBaHA Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e H3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMUILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona Jl. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pPacCMaTPUBAKOTCA HAa OCHOBE OMIMUPHUYECKH
MOJTYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJIHOTO
YPOBHS K JIpyroMy, BBIIONHSAS (QYHKIUM OOBACHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNS O XUMHYECKOM COCTABISAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEMHOW MNpPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buomnorus. 5—7 ximacce» u «du3nka. 7 Kiaace».

[Ipy wu3ydyeHUHM XHUMHHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHMA OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMbBl XHMHYECKHX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHYECKUX PeaKinii, B GOPMUPOBAHUH W PA3BUTUH TO3HABATEILHBIX YMCHHUHA U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4e€OHO-MCCIIEI0OBATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaYCHHE MTPUOOPENH TaKUe TENH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

—  HampaBJIICHHOCTh OOYyYEHHS Ha CHCTEeMAaTH4ecKoe MpHuoOIeHne
o0yJaromuxcss K CaMOCTOSITENbHON MO3HABATEIILHON ACSITENbHOCTH, HAYyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, TMO3HAHUS M CaMOIO3HAHUS, KIIFOUEBBIX
HAaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHHBEPCATbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATH U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpPA, WCIOJIb3Ysl 3HAHWUS U ONBIT, MOJYYCHHBIC MPU W3YUCHUU
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1eJecO00pa3HOro TMOBEAEHUsT B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCTINITAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGWISI U HAMPABICHHOCTH JATbHEHUIIIETro
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEACHHBIX IS W3Y4YEHUS XWMHUU HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUK B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. IlonsTHe 0 Merojax MO3HAHUSA B XMMUH. UHCTBIC BEIIECTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTEIbHAs aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
busnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
Colid, HAOJIOJIEHHUE W  ONKHCAaHUE  PE3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopoja B Tpupojae, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBoit 3¢deKT XUMHUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHSI,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacepiienHble M1 HEHACHIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kmaccudukanus neopranmdeckux coeauHeHuid. Oxcumuapl. Kiaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenxkiiarypa ocHoBaHuii. DU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa cosieil. @u3n4eckue U XMMHUYECKHE CBOWMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE W W3YYEHUE CBOMCTB KHCIOPOJa, HAONIOJEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3auMozeicTBue Bogopoaa ¢ oxkcuaom meau (1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIed paCTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METAIIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0/ICHNE U3MEHEHUSI OKPaCKU MHJMKATOPOB B PACTBOpPAX KUCIOT U IIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a/1a4d 1o TeMe «BaxHeWmme Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxXx CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJlIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEpUOAHAas  (HOPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMUYECKUX DIJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAUTMYECKUX CBOMCTB MO rPpyIaM U Nepruoaam.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHua.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4eHHEe 00pa3lioB BEIIECTB METAVIOB U HEMETAIOB, B3aUMOJICUCTBUE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHaliu3, CHHTE3, KiacCu(UKamms, TEePUOAUIHOCTh, HAOIIOJICHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PM3MUYECKUE BEIIMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMUYECKAsI peaKUM sl

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJOB, KaIMs, KalbLUHUS W HX
COCIMHEHUM B COOTBETCTBUM C TMOJIOKEHUEM 3yeMeHTOB B Ilepuomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanums 1 HOMEHKIaTypa HEOPraHWYECKHX BEIeCTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacCTBYIOLIMX B pEaKIUU BEIIECTB, MO TeIIOBOMY 3(GdeKTy, Mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTH xumMudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMUMHYECKUX peaknusx. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U IOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETHPHO-BOCCTAHOBUTEIILHBIE  PEAKIMK,  DJIEKTPOHHBINM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pPEAKIIMHU. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
AJIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M IHCCOLMALMU BEIIECTB C PA3JIMYHBIMA BUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM W coleil B CBeTe€ MPEACTaBICHUH 00 3IEKTPOIUTUYECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasza), CIOXKHBIX BELIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BOBMOKHO  HCIOJB30BaHWE BHUAEO MaTEpHUANIOB), MPOBEACHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUU
(ropeHue, peakuuu pasioKEeHHs, COSAUHEHUs ), paclio3HaABaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHv3M 4YeloBeKa. BakHellue XJopuabl U HUX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWCTBa cephl. CepoBOMOPOJ, CTpOCHME, (PU3HUECKHE U
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (Qu3MyecKkMe U XUMHUYECKHME CBOMCTBa (oOmume Kak
NpE/ICTaBUTENsI Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE pEeaKIuw,
JeXalle B OCHOBE IPOMBIIUIEHHOrO0 crnoco0a IMONy4eHUsS CEPHOM KHUCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢u3nyeckue U XxuMuueckue cporictsa. KpyroBopor azora B npupoje. AMMHUak, ero
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
uX (pu3uUecKre 1 XUMHUYECKUE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakiys Ha
WOHBI aMMOHWMS. A30THasi KHCJOTa, €€ MoNydeHHe, PU3NIECKUe U XUMHUYECCKHUE
cBoiicTBa (0OIIME Kak TMpeACTaBUTENS Kiacca KHUCIOT M  crhenuduyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
ynoopeHnil. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIOIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajotponHeie Moaudukamuu (ocdopa, duzmUeckue M XUMUYECKHE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpynmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHU  OKUCIEHUA.  YTIJIEepol,  aUIOTPOMHbIE
Moau(UKALUK, PAcCIpOCTpaHEHWEe B TNpUpoae, (HU3MUECKHEe U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YEeHUE U NPUMEHEHUe. DKOJOTUYECKHe MpOOJIEeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojyueHrue u mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavanbHbBIE OHATHS 00 OPTAHUMYECKUX BEIIECTBAX KAK O COCAMHEHHSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YTIEBOAOPOAOB (yroib, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHUN.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kucimore. CHIMKATHI, KX UCIOJIb30BAaHUE B
OBITYy, B MIPOMBIIIUICHHOCTH. BakHeIne CTpOUTENhHbIE MaTepUalbl: KEPAMHKA,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W €€  COCOUHEHHSIMU  (BO3MOXKHO  HCIIOJb30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
UOH U HaONIofieHue Npu3HaKa e€ MpOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYSHHE,
coOupaHue, paclo3HaBaHUE U M3Y4YCHUE CBOMCTB aMMMaKa, MPOBEACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINIMYECKUX PEHIETOK anMasa, Tpaduta, dyliepeHa, O3HAKOMJICHUE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOras3a, Mojdy4yeHue, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
ux mnonoxeHus B llepuommueckon cucreMe xumuueckux diemeHto . .
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIoCcOOBl TMONy4eHUs: MeTaioB. [loHATHE O KOPpPO3MM METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
sanementoB JI. M. MenpaeneeBa, CTpo€HHME WX aTOMOB, HaXOXJEHUE B MPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AutoMuHUN: nIoyio)keHue B [lepuoanueckor cucTeMe XMMUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxkenue B [leppoanyeckoil cucteMe XUMUYECKUX 3J1€EMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMl METAUIOB W CIUIaBOB, UX (U3MUYECKUMU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBHS OKCHAA
KallblMs W HaTpus € BOAOW (BO3MOXHO HCIOIb30BAHHUE BHJIEOMATEPHATIOB),
UCCJIEOBAaHNE CBOWMCTB KECTKOW BOJIbI, MpOIiEcCa TOPEHUS JKeJe3a B KHUCIOPOJIE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KAJIbLHUs, AJIFIOMUHUA, [IMHKA, JKEJe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHUM HMOHAMHM HaTpus, Kaldus MW Kaiblusg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METaJUIbl U UX COETUHEHUS.

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus BeuecTs, nainee — [1/IK). Ponp xumuu B pelieHnn 3K0JI0rM4ecKuX
npoosIeM.

Xumuueckuit IKCnepumenm:

U3yd4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABHI METAIJIOB, MOJUMEPHBIE
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzammsi MEXIpPEAMETHBIX CBS3CH NMPU HM3YYCHHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS dYepe3 HCIOJIb30BAaHHE KaK OOIMMX eCTeCTBEHHO-HAaYYHBIX
MOHATHM, TaK W TOHSATHUM, SIBJISIOMIMXCS CUCTEMHBIMH JIJII OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TMOHSATHSA: HAY4YHBIM (DaKT, rUmores3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCUPUKALU, TMEePUOJNUYHOCTh, HAOIIOJCHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeNb, SBICHUE, MAaPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

dusnka: MaTepus, aToM, DJJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIH],
U30TOIbI, PaJANOAKTUBHOCTH, MOJIEKYJa, AJIEKTPUUECKUN 3apsll, MPOBOJHUKH,
MOJYIPOBOAHUKH, JTUIJCKTPUKU, (POTODIEMEHT, BEMIECTBO, TEI0, O0BEM,
arperaTHOE COCTOSTHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATTHYECKAS
pemérka, ciuiaBbl, (GU3NYECKUE BEIUYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJTHIIE.

buomorus: dorocuHTe3, npIxaHue, Omocdepa, dKOCUCTEMa, MHHEPAIbHBIC
yIOOPEHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMECHTHI, TUTATEIIEHBIC BEIECTBA.

I'eorpadust: armocdepa, rumpochepa, MUHEpadbl, TOPHbIE IOPOIHI,
MOJIE3HBIEC MCKOIAeMbIE, TOIIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pEe3yJibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUS XMMUU B E€IUHCTBE y4eOHOU H
BOCIIUTATENIbHON JESITEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUMCKUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATBIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE  pe3yabTaThl  OTPAXalOT  T[OTOBHOCTh  OOYyYaroIIMXCs
PYKOBOJICTBOBATBCSI CHUCTEMOW ITO3UTHMBHBIX IIEHHOCTHBIX OpHMEHTALMN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOI'0 OTHOLIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
YU HAy4YHOMY HAcCJICIMI0, TOHMMAHMs 3HAYEHUS XUMUYECKOHM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW HH(POPMALMEN O
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IOPEICTaBIEHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JeSITeNbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOH [€ATEIbHOCTH MpHU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOUIM B IIpolecce 3TOW Y4eOHOH JEesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKH CBOMX TOBApHILUEW C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XUMHUYECKOW pEaKLuH,
COOTBETCTBYIOILIHE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKd M COCTABISIOLLNE
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
IPUPOJHON CPENOM, O POJIM XMMUU B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJIyYEHUE HOBBIX 3HAHWI 110
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJNbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYSCKUMH CpPEICTBAaMU HMH(POPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCIEACTBHUA M
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsl, HAPKOTHKOB, KypeHUsl),
HEOOXOJIMMOCTH  COOJIOJICHUSI TPaBWJI OE30MaCHOCTH TMPU  OOpAIllCeHUU C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHUW TI0 XUMHH, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHNUE IIEHHOCTH 37J0POBOTO U
O0e3omacHOoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, IMOJydaeMble MPU M3YYCHHH XUMHH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOT0 MBIILJICHUS, YMEHHUS PYKOBOJCTBOBAThCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHMsI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTeMa, MPOIIeCC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOpbIE€ 0OECIEeYynBalOT (QopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIINUICHUS TPU OCBOCHUU
3HAHHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMHM), HCTIOJIb30BaTh
MOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KpUTEpHUH ISl KIacCU(PUKAUA XUMHUYECKUX BEIIECTB U XUMHUYECKHX DPEaAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCE TO3HAHWUSA TOHATHS (MPEIMETHBIE U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIC TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIUu — MPU PENICHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCAX U SIBJICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 TUIAHWUPOBAHWIO, OpPTaHU3AIMH W TIPOBEICHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpOJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl MHTepHeTa), KpUTUYECKH OIEHUBATH MPOTUBOPEUYUBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 3a7]a4 ONMPEAEIEHHOr0 TUIIA, MPUOOPETEHUE OMBITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOXKHBIMU CXE€MaMH, JharpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOr0 XO35IMCTBA W TPAHCIIOPTA HA COCTOSHUE OKPYKAIOIIEH IMPUPOIHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  TPEACTaBISATh  NOJYYEHHBIE  pPE3yJNbTaThbl  MO3HABATEIBHOMU
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBHI, OIPEIEIICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BHIOUPATh HarbOonee d3(PPeKTUBHBIC CITOCOOBI pEIIeHUsT yUeOHBIX U
MO3HABATENBHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTYYEeHHsI HOBBIX 3HAaHUW 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepalibHOW pabodeil mporpaMMoHu,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEbHOCTA MO  IOJYYEHHI0 HOBOTO  3HAHUA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 kiacce npeMeTHble pe3ysibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHM: aTOM, MOJEKYJIA,
XUMHUYECKUM D3JIEMEHT, IMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, HJIEKTPOHHBIM CJIOM aToma, aToMHasi OpOuTalb, pPaanycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WWUIKOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATHH W
MIPUMEHSATH 3TU MOHATHUS MPU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

¢ ICTIOJIH30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJII COCTaBJIeHUs (DOPMYJT BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKLINM;

e OTIPEEIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKHUCICHMUS  DBJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MIPUHAUIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIAcCy COEAUMHEHUW IO
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT MW WOHHAsA) B
HEOPraHUYECKHUX COCINHEHHUSIX;

epackpeiBaTh cMmbIcH Ilepumommueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBAaTh TNOHUMAHHUE NEPUOIUYECKONM 3aBUCUMOCTU CBOMCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONIMCHIBATh M XapakTepu3oBaTh TabnuuHyto ¢opmy Ilepuoguyeckoi
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JIM4aTh TMOHSTUS «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daementoB 1. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
Y PACTIPENEIICHUE UX T10 DJIEKTPOHHBIM CJIOSIM);

e KJIacCCU(UIIUPOBATh XUMHUYECKHE HIIEMEHThI, HEOPraHMYECKHE BEIIEeCTBa,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3D PexTy);

e XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME XUMHUYECKHE CBOWMCTBAa BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPKAsl OMMCAHUE NTPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

e IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXKHOCTM IIPOTEKAHUS XHMMHYECKUX IPEBpALICHUN B
pa3IUYHbBIX YCIOBUSX;

e BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrO 3JIeMEHTa MO (opMysne COEAUHEHMS,
MacCOBYK) [IOJIF0 BEIIECTBA B pAacTBOpE, MPOBOAMTH PACUETHI 110
YPaBHEHUIO XUMUYECKOM peaKkuu;

e IPUMEHATH OCHOBHBIE OINEPALMU MBICIUTEIBHON NESITEIbHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, O00O0OIEeHHEe, CHCTEMATH3aLUI0, KIacCU(PHUKAIUIO,
BBISIBJICHUE ITPUYMHHO-CIIEICTBEHHBIX CBSI3€d — JUII M3YYEHHsI CBOICTB
BEUIECTB M XHWMHYECKMX pEAKIMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

e CJICIOBATh MpaBUJIaM IMOJIb30BAHUSA XMMHUYECKOHN MOCY0M U J1abopaTOpHBIM
o0OpyaOBaHMEM, a TakKe NpaBWiIaM OOpallleHHs C BElleCTBaMU B
COOTBETCTBHUM C MHCTPYKLUUSIMU TI0 BBINOJIHEHUIO JaOOpPaTOPHBIX
XMMHWYECKHUX OIBITOB IO IOJYYEHHIO M COOUPAaHUIO Ta3000pa3HbIX
BEUIECTB (BOJOPOJA M KHCIOPOJA), NIPHUIOTOBIECHUIO PACTBOPOB C
OIPENENEHHON MACCOBOM J10JI€ pPACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XMMHUYECKHE HKCIIEPUMEHTHI IO pacliO3HaBaHUIO PACTBOPOB
HieJI04ed U KHUCIOT C MOMOIIBI0 MHIUKATOPOB (IakMmyc, (eHoa(TaneuH,
METUIIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 Kkiacce nmpeaMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPayKaTh CHOPMUPOBAHHOCTD Y O0YUaIOIINXCSl YMEHUMN:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IIOHATHUN: XUMHYECKUHN
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKMCJICHUS, XUMUUYECKasl peaklius, XUMUUECKasl CBA3b, TEIJIOBOU d(PPexT
peakuuu, MOJIb,  MOJIAPHBIA  00BEM,  PACTBOp,  IJIEKTPOJIUTHI,
HEJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS] JUCCOLMALMS, PEAKUUA HOHHOIO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMUYECKasA CBA3h (KOBAJICHTHAs, MOHHAs,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHuenTpanus [1/IK Bemectna;

e WWUIKOCTPUPOBATh  B3aWMOCBSA3b OCHOBHBIX XHUMHUYECKHX IIOHATHH U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;

e ICTIOJIb30BaTh XUMUYECKYH0 CUMBOJIUKY JIsl COCTaBJIeHUSI (hOpMYJT BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKLINM;

e OIIPENIEIISITh BAJICHTHOCTh M CTENECHb OKUCJICHHS XUMUYECKUX JJIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHALIEKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAUHEHHUM, TUI KPUCTAIINYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

epackpbiBaTh cMmbIci [lepuoamueckoro 3axkona JI. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noarpynmna (A-rpynma)» U «moOodHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
00O3HAUYEeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAMYECKONM Tabiuie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsija  siApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

e KJTaCCU(PUIUPOBATh XMUMHUYECKHE SJIEMEHTbI, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHUCHIBATH) OOMME W CHENUPUISCKUE XUMHUYCCKUE
CBOWMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEPXKAAsA OMUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

 COCTABJIATh YPABHEHUS JJIEKTPOJIUTUYECKON JUCCOLUALIMU KUCIIOT, IEJIOYEH
U COJICH, MOJHBIE U COKpalIEHHbIE YpaBHEHUS PEaKIMii HOHHOI0 OOMEHa,



ypaBHEHUS PEAKIMK, MOATBEPIKIAIOIIMX CYIICCTBOBAHUE T'CHETHYCCKOMN
CBSI3M MEX/Ty BEIIECTBAMHU PA3IMYHBIX KIIACCOB;

e DAaCKpbhIBaTh  CYIIHOCTh  OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX  pPEaAKIHi
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;

e IPOTHO3MPOBATh CBOWCTBA BEIMIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKHUX TMPEBpAIICHUN B Pa3IUYHbIX
YCIIOBHUSIX;

¢ BEIYUCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHUMHYECKOTO »JJeMeHTa 1o (opMysie COCTMHCHMS,
MacCOBYIO JIOJIF0 BEIIECTBA B PAacTBOpPE, MPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKOMN PEaKInu;

e COOJTFO/TATh TIPABWIIA TIOJIL30BAHMS XUMHUYECKON MOCY0M U 1ab0opaTOPHBIM
o0opymoBaHMEM, a TakKe TMpaBWia OOpamieHUs C BEIeCTBAMHU B
COOTBETCTBHHM C HWHCTPYKIHMSMH TIO BBHITIOJHEHHUIO JIa0OpATOPHBIX
XUMUYECKAX ONBITOB TIO TIOJYYCHHIO W COOMPAHHMIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO Ta3a);

* IPOBOJINTH PEAKIIMH, MOATBEPKAAIOIINE KAYeCTBEHHBIM COCTaB Pa3IHMYHBIX
BEIIECTB: PACMO3HABATh ONBITHBIM MYTEM XJIOPUI-, OpOMUI-, UOIUI-,
KapOoHat-, (ocdar-, cunMkar-, Cyiabdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHS W WOHBI M3YYCHHBIX METAJUIOB, TMPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

e IPUMEHATH OCHOBHBIE OIEPAIMU MBICIUTEIBLHON NESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEeHHEe, CHCTEMAaTU3alil0,  BbISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XAMHYECKUX PEaKIHid, eCTECTBEHHO-HAyYHbIC METOAbI TIO3HAHHUA —
HAOJIIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, DKCIEPUMEHT (pEasIbHBIA H
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuyectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTPOHHBIE (HU(PPOBHIE)
KoHTpoibHbIe IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoThI
Pa3nen 1. [lepoHayajibHble XUMUYECKUE MOHATHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 0 9 bubmuorexa [IOK

' IPAKTUYCCKOM ASSITEIbHOCTH https://m.edsoo.ru/7f41837¢c

4eJI0BEKa

12 BemiecTBa 1 XumMmnueckue 15 1 0 bu6mmoreka [IOK

' peakiuu https://m.edsoo.ru/7f41837¢c

Htoro mo pazneny 20

Pa3pnen 2. BaxxHeiimme npeacTaBuTe/ M HCOPraHMYECKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 0 1 bubnnoreka [IOK

' 00 okcumax https://m.edso00.ru/7f41837¢
29 Bonopoa.llonarue o kuciorax 8 0 1 bubnuorexa [IOK

' M COJISIX https://m.edso0.ru/7f41837¢
53 Bona. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHHSIX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHWYECKUX COCAUHEHHI https://m.edsoo0.ru/7f41837c

Hroro o pasueny 30

Pa3znen 3. Ilepuoguveckuii 3axon u [lepuonnyeckas cucrema xummuuyeckux jiemMeHnToB /[. U. MenaesneeBa. CTpoeHue aToMoB.
Xumuueckas cBs3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHbBIE pPe€aKIuu



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

[lepuoanueckuii 3aK0H U

31 [lepnonuueckas cucrtema 7 bu6mmoreka [IOK
XHMHYECKUX djieMeHToB Jl. M. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma

- é(nwmecxaa CBSI3b. BuGmiorexa LOK

' KHCIITEIRHO" 8 https://m.edso00.ru/7f41837¢
BOCCTAaHOBUTEJIHHBIE PEaAKIINH
Hroro mto paszeny 15 ]r?tlprsH/P/Ir%T:cTszg 8ﬁf41837c
PesepBHOE BpeMms 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KVIIACC

KonuuecTBo yacoB JIEKTPOHHBIE
HaunmeHnoBaHue pa3/iesioB U TeM uudposBbie
Ne ni/m P Kontpoabnsie | IIpakTnyeckue (uacpp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcsl
Pa3nen 1. BemecTBo M XMMH4ecKkne peakuuu
11 [ToBTOpenue u yriyoiieHne 3HaHuK 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 Ki1acca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 0 0 bu6nuoreka [IOK
' peaxiui https://m.eds00.ru/7f41a636
13 DIEKTPONIUTHYECKAs JUCCOLIMALIMSL. 8 1 1 bu6nuoreka [IOK
' XHMMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3pnen 2. HemeTa/uibl M X COeIUHEHUS
21 OO01mas xapaKTepUCTHKA XUMUIECKUX 4 0 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapaKTepUCTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa [IOK
' Py - -eP https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO61mas xapaKTepuCTHKa XUMUYECKUX Eub 10K
nonMoTeKa
2.3 VA- LA 7 0 1
OTICMEHTOB FPYMIEL. ASOT, ocop  nx https://m.edso0.ru/7f41a636
COCTMHEHUS
OO61as xapaKTepuCTHKa XUMUYECKUX
2.4 asieMenToB IVA-rpymnel. Yriepoa u 8 1 2 bubmmorexa [JOK
' . DYTHIBL. p https://m.edsoo0.ru/7f41a636
KPEMHUH ¥ UX COCTUHEHUS



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

Hroro no pasneiny

25

Pa3zgea 3. MeTa/uibl M UX COCIUHEHU S

. bubnmoreka [IOK
31 Obmpe cpoiicTsa MeTaIUIOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiinime MeTaisl 1 UX COETUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
41 B aTepUaIbl B )KU3HU YEI0BEKA 3 bubmmorexa [JOK
' CHIeCTBa I MaTep " https://m.edsoo0.ru/7f41a636
Hroro o pasneny 3
p 3 bu6mmoreka [IOK
C3CPBHOE BpeMA https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KNIACC
KoanuyecrBo yacos
Ne
Tema ypoka KonTposbHble IIpakTyeckune
n/m Bcero
padoThI padoTbI
1 [Ipenmer xumuu. Posib XUMUHU B )KU3HU 1 0 0
yesioBeka. Tena u BelecTsa
2 [TonsTHE 0O METO/MAX TIO3HAHHS B XUMUU 1 0 0
[Tpaktueckas padora Ne 1 «IIpaBuna
3 paboTsl B 1abopaTOpuH U MPUEMBI 1 0 1
oOpaleHus ¢ 1abopaTOpHBIM
000pyIOBaHHUEM»
4 Yucteie BemiecTBa U cMecu. CriocoOsl 1 0 0
paszeneHus cMecen
[TpakTrueckas padota Ne 2 «Pa3nenenue
5 cMecell (Ha puMepe OYUCTKU TTOBAPEHHOM 1 0 1
COJIH)»
6 ATOMBI U MOJIEKYJTBI 1 0 0
7 XUMUYECKHUE 3JIEMEHThI. 3HaKH (CUMBOJIbI) 1 0 0
XUMUYECKHUX JIEMEHTOB
IIpocThle U CIIOKHBIE BEIIECTBA
ATOMHO-MOJIEKYJIIPHOE YUCHUE 1
3aKOH MOCTOSIHCTBA COCTABAa BEIIECTB.
10 Xummueckasi popmynna. BaleHTHOCTh aTOMOB 1 0 0
XUMUYECKHUX 3JIEMEHTOB
11 OTHOCHTENbHAS aATOMHAs Macca. 1 0 0




OtHOCHUTENbHAS MOJICKYJIIpHad Macca

MaccoBas J0JI1 XUMHUYCCKOI'0 5JICMCHTA B

12
COEIMHEHUU

13 KonuuecTBo BemecTBa. Mosnb. MossipHas
Mmacca

1 OU3NYECKUEe U XUMUYECKHE SBICHUS.
XuMuyeckas peakuus

15 [Tpu3HaKyU U yCIOBUS MPOTEKAHUS
XUMHUUYECKHUX PeaKIHii

16 3aKOH COXpaHEHHS MAacChl BEIIECTB.
XUMUYECKUE YPABHECHHUS

17 Bbruncnenus koindyecTBa, Macchl BEIIECTBA
10 YPaBHEHUSM XUMHUYCCKHUX PEaKIIHiA
Knaccudukanuss XuMHIeCKUX peaKIui

18 (coeqMHCHMS, PA3IIOKCHHISI, 3AMCIIICHUS,
obmeHa)
M. B. JIOMOHOCOB — y4Y€HBIi1-

19 sHIMKIOoNeAuCT. O6o0IIeHNe 1
CUCTeMaTH3allMsl 3HAaHU

20 KontponbHas padota Nel o teme
«BemecTBa 1 XUMHUYECKUE PEAKITHID)
Bo3ayx — cmech razos. CocTtaB Bo3ayxa.

21 Kucnopos — 31eMeHT ¥ MpOCTOE BEIIECTBO.
O30H
DuU3NYECKUE U XUMUYECKHE CBOMCTBA

22 KHCIIOpOJia (peaKkIuu OKUCIICHUS, TOPEHUE).

[Moustue 00 okcumax




Crioco6bI mostyueHus KUCIopo/a B

23 1abopaTopuu U MPOMBIIUIEHHOCTH.
[Tpumenenune kuciopoa
TennoBoit 3¢ hpeKkT XMMUYECKOH peakIuH,

24 MOHSATHE O TEPMOXHUMHUYECKOM YPaBHECHUH,
9K30- ¥ SHIOTEPMUYECKHIX PEaKIUIX
Tonnuso (He(dTh, yroib U METaH).

25 3arps3HeHue BO3lyxa, COCOOBI €ro
IpeJOTBPALLICHHS
[Ipaktuyeckas padota Ne 3 o reme

26 «[lomyuenue u cobupanue KuciIopoaa,
U3y4CHHE €r0 CBOMCTBY

97 Bonoposl — 31€MeHT 1 TPOCTOe BEIECTBO.
Haxo>xnenue B npupozne

28 ®u3nuecKue 1 XUMHYECKUE CBOMCTBA
Bostopoa. [Ipumenenue Bogopoaa

29 [ToHaTHE O KMCIIOTAaX U COJSAX

30 Crioco0bI nostyueHust BOAOPOAa B
nabopaTtopuu
[Tpaktrueckas padota Ne 4 o Teme

31 «[Tomy4yenne u coOupaHue BoJIopo/ia,
W3yUYEHHE €ETO CBOMCTB)

32 MomnsipHblii 006EM ra30B. 3aKOH ABOTaPO
Brrancnenust 00b€Ma, KOJTHMUYECTBA BEIIECTBA

33 rasa 1o ero M3BeCTHOMY KOJIMYECTBY
BEIIECTBA UM 00BEMY

34 Brrancnenust 00bEMOB ra3oB 10 ypaBHEHHIO




pCaKknun Ha OCHOBC 3aKOHaA 00BEMHBIX
OTHOIIICHHUHN T'a30B

35

dusznyeckre 1 XMMHUUECKHE CBOMCTBA BO/IBI

36

Cocras ocHoBauuii. [ToHsaTHE 00
UHMKATOpaXx

37

Bona kak pactBoputeins. HachieHHbIC 1
HEHACHIIIIEHHBIE pacTBOPbI. MaccoBast 10J1st
BEILIECTBA B PACTBOPE

38

[TpakTrueckas padorta Ne 5 o Teme
«IIpuroroBieHHE pacTBOPOB C ONPEACIEHHON
MAaCCOBOM J0JIE pacTBOPEHHOTO BELIECTBA

39

Konrponsnas padora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

40

Oxcuppl: cocTas, Kiaccupukanus,
HOMEHKJIaTypa

41

HOJ'Iy‘{CHI/Ie 1 XUMHYECKHE CBOMCTBA
KHMCJIOTHBIX, OCHOBHBIX U aMCI)OTepHLIX
OKCHJOB

42

OcHoBaHMsI: cOCTaB, KIaccu(ukaus,
HOMEHKJIaTypa

43

[Tonyuenne u XMMHUYECKUE CBOMCTBA
OCHOBaHMI

44

Kucnotsr: cocras, kiaccudukanus,
HOMEHKJIaTypa

45

[TonydeHne 1 XUMUYECKUE CBOMCTBA KUCIOT

46

Conu (cpenHue): HOMEHKIATypa, CIIOCOObI
MMOJIy4CHHA, XUMHYCCKUC CBOMCTBA




47

[Tpaktuueckas padora Ne 6. Perenue
HKCIEPUMEHTAIBHBIX 33124 110 TeMe
«OCHOBHBIE KJIaCChl HEOPraHMUYECKUX
COCIMHEHUN

48

I'eneTnueckas CBsI3b MEXIy KJlacCaMu
HEOPraHUYECKUX COCIUHEHU

49

O0001IeHNE ¥ cCUCTEMAaTH3aIM 3HAHUI

50

KonTponbHas pabota Ne3 no teme
"OCHOBHBIE KJIacChl HEOPTAHUYECKUX
coeMHeHun"

51

[lepBbIe MOMBITKH KIACCUPUKAITUU
XUMHYECKUX 371eMEHTOB. [IoHsTHE O TpymIax
CXOJTHBIX DJIESMEHTOB

52

Ilepuonmueckuii 3akoH u [lepronnueckas
cucTeMa XuMu4eckux siaeMmenToB /1. WM.
Meuneneena

53

Ilepuospl, rpynmnsl, TOATPYIIIBI

54

Ctpoenue atomoB. CoCcTaB aTOMHBIX SIJIED.
MN3oToms!

55

CtpoeHue JIeKTPOHHBIX 00070YEK aTOMOB
aneMeHToB llepuoanueckoii cucremst . M.
Menpaeneesa

56

XapaKkTepUCTUKA XMMUYECKOTO MIEMEHTA 110
ero nosnoxeHur B llepuognueckon cucreme
J. . Menneneena

57

3nauenue [lepuonnyeckoro 3akoHa s
pa3BUTHs HAyKu U npakTuku. 1. W.
MeHnneneeB — y4€HBIN, IEATOT U




TpaxIaHUH

DIeKTPOOTPULIATEIIBHOCTh AaTOMOB

58 1 0 0
XHUMUYECKHX 3JICMCHTOB
59 HoHHas xumMu4deckast CBsi3b 1 0 0
60 KoBasienTHas moJsipHasi XMMUYECKas CBSI3b 1 0 0
61 KoBasienTHas HENOJIsIpHAs XUMHUYECKas CBA3b 1 0 0
62 CrerneHb OKUCIICHUS 1 0 0
63 OKHUCIUTENFHO-BOCCTAHOBUTEIIEHBIEC PEAKIINU 1 0 0
64 OxucauTenu U BOCCTAaHOBUTEIN 1 0 0
65 Kontponbnas padota Ne4 o teme 1 1 0
«CtpoeHue aToma. XMMUYECKasi CBSI3b»
66 PesepBHbIit ypok. O606£ueHHe " 1 0 0
CHCTEeMAaTHU3allus 3HAHUH
67 PesepBHbIit ypok. O606£ueHHe " 1 0 0
CHCTEeMAaTHU3alus 3HAHUH
68 PesepBHBIi ypOK. O606UH16HI/IG " 1 0 0
CHCTeMaTu3alns 3HAaHUH
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 4 6




9 KVIIACC

Ne i/

Tema ypoka

KoanuyecTBo yacos

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckne
padoThbI

[Tepuonnueckuit 3akoH. [lepuoguueckas
CHCTEMa XUMHYEeCKuX 3neMeHToB J]. 1.
Meneneesa

3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
XUMHNYCCKUX 3JICMCHTOB IEPBLIX TpéX
MEPUOJIOB

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX BEILECTB

Buabsl XuMnueckou CBA3U U THUIBI
KPUCTAJUTMYECKUX PEHIETOK

Konrponsnas padora Nel o treme
«IloBTOpeHue u yriyoiaeHue 3HaHUIA
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca»

Knaccudukamnus XuMrU4ecKux peakifiii mo
Pa3IMYHBIM ITPpHU3HAKaM

[loHsTHE O CKOPOCTH XUMHUYECKOU
peakuuu. [IoHsATHE O TOMOTEHHBIX U
TETEPOrEHHBIX PEAKIMIX

IlonsaTue 0 XUMHUYECKOM PaBHOBCCHHU.
(I)aKTOpLI, BJIMAIOIIUC HAa CKOPOCTH
XHUMHYECKOHN PCAKIMU U ITOJIOKCHUC
XUMHYECKOI'0 paBHOBECHUS




OKHCIINTEIbHO-BOCCTAHOBUTCILHbBIC

9
peakuuu

10 Teopust AIEKTPOTUTHUECKON TUCCOIUAIIHH.
CuJibHBIC M CJTa0BIE SJICKTPOIUTHI

11 Honnble ypaBHEHHs peakuii
XUMHUYECKHE CBOMCTBA KHUCJIOT U

12 OCHOBaHHI B CBETE MPEICTABICHHUI 00
AIEKTPOIUTUICCKON JUCCOIHAITIT
XHUMHYECKHE CBOMCTBA COJIEU B CBETE

13 MIPE/ICTAaBICHUIN 00 IEKTPOIUTUYECKOU
JMCCOIMAIIHA

14 [TonsaTHe o rumponuse coneu

15 O00011IeHNe U CUCTEMAaTU3AIN 3HAHWUH

16 [IpaxTrueckas padora Ne 1. «Pemenue
AKCTIIEPUMEHTAIBHBIX 33721
KonTponbhas padora Ne2 no teme

17 «DJIEKTPOIUTHYECKAS TUCCOLUALINS.
XYUMUYECKUE PEaKIMH B PACTBOPAX)»

18 OO0mas xapakTepuCcTUKa TaJIOr€HOB.
XHWMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa
Xnoposogopon. ColisiHast KUCIIOTA,

19 XUMUYECKHE CBOWCTBA, MOJTyYeHHUE,
MIPUMEHEHHE
[TpakTrueckas padota Ne 2 o Teme

20 «[lomyyeHne CONMTHON KUCIIOTHI, U3yUeHHUE
€€ CBOMCTBY

21 Berancnenus o ypaBHEHUSIM XUMHUYECKUAX




peakuuii, eciiu OJMH U3 PEarcHTOB JaH B
N30BITKE

22

OOmias xapakrepucTika 31eMeHToB VIA-
TpYIIIBI

23

ANnnoTponHble MOAU(UKALINU CEPBI.
Haxoxnenue cepbl U €€ COeTUHEHUH B
pupoJe. XMMUYECKHE CBOMCTBA CEPBI

24

CepoBomopon, cTpoeHue, puzndeckue u
XUMHYECKHE CBOMCTBA

25

Oxcuppl cepbl. CepHast KUCIIOTA,
¢du3nveckre 1 XUMHYECKUE CBOMCTBA,
pUMEHEHHE

26

XUMHUYECKUE PeaKluH, JeKalllue B OCHOBE
MPOMBIIIIEHHOTO CII0Cc00a MOTydeHus
CEpPHOM KUCIOThl. XUMUYECKOE
3arps3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSIMU CEPBI

27

Brrunciienne MaccoBOU JTIOJIH BEIXOA
MPOAYKTA PEaKUU

28

OO6m1as xapakTepucTuka 3J1eMeHToB V A-
rpynmsl. A30T, paclipoCTpaHEHHE B
npupoje, Gu3nuecKue U XUMUYECKUe
CBOICTBA

29

AmMmuax, ero Gpu3nYecKue 1 XuMU4IecKue
CBOICTBA, MOJy4EHUE U IPUMEHEHHE

30

[Tpaktrueckas padorta Ne 3 o Teme
«ITonyueHue aMmmMHuaKa, U3y4eHUe ero
CBOWCTB»




31

A30THas KUCIOTa, e€ Pusnueckue u
XMMUYECKHEe CBOMCTBA

32

Hcnonp30BaHne HUTPATOB U CONEN
aMMOHMS B KAUYECTBE MUHEPAJIbHBIX
yno0peHuii. XuMHU4YeCKOe 3arpsi3sHeHUE
OKpY>Karolleu cpeibl COEUHEHUSIMU a30Ta

33

®docdop. Oxcun pocdopa (V) u
dbocdopHas kuciaora, GU3NIECKUE U
XUMHYECCKHUEC CBOfICTBa, MMOJIy4YCHHC

34

Hcnonb3oBanue pocdaTtoB B KauecTse
MUHEpaJIbHBIX Y100peHUi. 3arps3HeHue
MIPUPOHOM cpenbl pochaTamu

35

Yrnepon, pacnpocTpaHeHue B pUpPo/IE,
buznyeckrue u XUMUYECKUE CBOMCTBA

36

Oxcupl yriaepoaa, ux pusudeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepona (1V)

37

VYrospHasg KUCIOTa U €€ COJIN

38

[IpaxTrueckas padora Ne 4 o Teme
"IlosrydyeHne yrieKucioro rasa.
KauectBennas peaknus Ha kapOoHAT-HOH"

39

[lepBoHayaibHBIE TOHATHUS 00
OpPraHMYECKHX BEILECTBAX KaK O
COCIMHEHUSX yIJIepoa

40

Kpemuuii u ero coequueHus

41

[TpakTrueckas padota Ne 5. Permenue
AKCTICPUMEHTAIBHBIX 33724 110 TEME




«BakHeinme HeMeTaJIb U UX
COCIUHEHU

Konrponsnas padora Ne3 o teme

42 «Ba)kHenIne HeMETaUIBI U UX
COCIUHCHUS
OO6m1as XxapaKTepUCTUKa XUMHUIECKUX

43 9JIEMEHTOB — METAJUIOB. MeTaindeckas
CBSA3b U METAJUIMUECKasi KpUCTAIIIMYECKast
pemérka. PU3n4YeCKUe CBOKMCTBA METAIIJIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.

44 DNEeKTPOXUMHUYECKUHN Psii HAPSIKEHUI
METaJJIOB
OO61mmwme crnocoObI MOTYYCHHS METAIIOB.

45 CmutaBel. BeruucieHust o ypaBHEHUSAM
XUMUYECKUX PEAKIIUN, €CITH OUH U3
peareHTOB COJEPKUT MPUMECH

46 [lonsTre 0 KOppPO3UU METAIIIOB

47 [Ilenounble MeTaIIBI

48 Oxcupl U TUIPOKCHIBI HATPUS U KaJIns

49 [llenouyno3eMeNbHBIC METAJIIBI — KAJIBITAH
1 MarHum

50 BaxkHeiinye coeJUHEHNS KaIbIIHs

51 O00011IeHNEe U CUCTEMAaTU3ALN 3HAHUI

52 JKEcTKOCTh BOABI U CIOCOOEI €6
YCTpaHECHHS

53 [Tpaktrueckas padota Ne 6 o Teme

"YKECTKOCTH BOIBI U METOIEI €6




ycTpaHeHHs"

54 AmoMuHui

55 AmdorepHbIe CBOICTBA OKCHIA U
THJIPOKCH/IA

56 Keneso

57 Oxcunpl, ruipokcuisl u con xenesa (1) u
xenesa (1)

58 O06001IeHrEe U CHCTEMATH3aLKs 3HAHUI
IIpakTueckas padora Ne 7. Pemenue

59 AKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME
«Ba)kHenIme MeTajIbl U UX COeTHHEHUDY
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX
peaKIyii, eclii OJIMH U3 PeareHTOB JaH B

60 M30BITKE WITH COJIEPIKUT TIPUMECH.
BrramcneHns MacCoOBOM JOJIM BRIXOIA
MPOJYKTa PEaKkiuu

61 O06001IeHrEe U CHCTEMATH3aLKs 3HAHUI

62 KonTponbHas padora Ne4 o Teme
«Baxknelimue MeTaIbl U UX COCTUHECHU

63 BemecTsa u maTepuaibl B TOBCEIHEBHOM
JKU3HU YEJIOBEKa

64 XUMHUYECKOE 3arpsi3HEHNUE OKPYKaoIIeh
Cpenbl

65 Pounb XxuMuH B pelieHnH 3KOIOTUIECKUX
npo0JeM

66 PeseprubIil ypok. O6001eHIE 1

cucreMaTrusanusa 3HAHUHI




67 PesepBHelit ypok. O6001ICHNE 1 1
CHCTeMaTH3alus 3HAHUH

68 Pe3epBHbIii ypok. O606iueHHe " 1
CHCTeMaTH3alus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,
AxuunonepHoe obuiectBo «M3narensctBo «IIpocBemnieHue»

* Xumus, 9 ximacce/ I'abpuensa O.C., Octpoymos U.I"., Cnaakxos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

Tabnuibl: [lepronnyeckas cucrema XuMu4deckux snemeHTos /1. WM.
MenpeneeBa, TabauIa pacCTBOPUMOCTH, DIEKTPOXUMUYECKUMN sl HATTPSIKEHUS

MCTAJIJI0B

METOJJNYECKHUE MATEPHAJIBI J1JIS1 YYUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypOBEHb. -
Peanuzanus-rpedoBannii-dI'OC-0cHOBHOT0-00111er0-00pa30BaHMs. -

Metoaudeckoe-tiocodue-ms-yanrers. pdf

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru








