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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBE (QenepanbHO paboueld MPOrpaMMBbI
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma mo xuMuu MaéT TPEACTABICHUE O IIENAX, OOIIEH CTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM MU TeMaM MPOrpaMMbl MO XHMHUHU, ONPENENAECT KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUmIUMXCs, OMNpPEAeNsiEeT BO3MOXKHOCTH MpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O O0IlIEr0 oOpa3oBaHus, a TakKe TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIHLHON JEATEIHbHOCTH OOYYarOIIerocss MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpyeMble XUMHUEU MPEACTaBICHUS O B3aUMONPEBPAIICHUSIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CHOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUA U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4aromuxcsi, HABBIKOB HMX CaMOCTOSTENIbHOW  y4yeOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATENbCKUX YMEHHM, HEOOXOJAUMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeNbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
1[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISETCS] OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH 00 y4arOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
a/JIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OIMpeNeIEHHOM JTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IEro 0Opa30oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl NMEPBOHAYAIBHBIX MOHSATUNA XUMHUU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTHENbHBIX 3HAYMMBIX IOHITHI
OpPraHUYECKON XMMUHU.

CrtpykTypa coaepxaHusi MporpaMMbl N0 XMMUU COpMUpOBaHA Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona /1. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XWMUU;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pPacCMaTPUBAKOTCA HAa OCHOBE OMIMUPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBIIONHSAS (QYHKIUM OOBACHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XHUMHU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEMHOW MNpPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee M3YyYEHHBIX YYE€OHBIX MpeaMeToB: «OKpyKaloluid Mupm,
«buonorus. 5-7 xknacce» u «Puzuka. 7 Kiaccy.

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



NPHOOIICHNM K HAyYHBIM METOJaM IIO3HAHHWS TIPU H3YyYCHHUHU BEIICCTB U
XUMHUYECKUX PeaKinii, B (GOPMUPOBAHUH W PA3BUTUH TO3HABATEIHHBIX YMCHHUU U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4e€OHO-MCCIIEI0OBATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XUMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS BAXKHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU;

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
o0yJaromuxcss K CaMOCTOSITENbHON MO3HABATEIILHON ACSITENbHOCTH, HAYyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00YJarOIITUMUCS
OIbITa Pa3HOOOPA3HOW NEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHMSA, KIFOUYEBBIX
HAaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHHBEPCATbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHHUU OOBICHITHP W OICHUBATh SIBICHUS
OKPYXKAIOIIET0 MHpPA, UCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU U3YICHUH
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYaAIOIIMUXCA T'YMAaHHUCTHYECKHX OTHOIICHHIA,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1eJecO00pa3HOro TMOBEJAEHUST 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 OCO3HAHHOMY BBIOOPY MPOGWIS W HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEACHHBIX IS W3Y4YEHUS XWMHUU HAa YPOBHE
OCHOBHOTO 00111€eT0 00pa3zoBanHus, cocTaBisieT 136 yacoB: B 8 kinacce — 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. PU3HMYECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. IlonsTHe 0 MeTojax IMO3HAHUS B XMMUHM. UHCTBHIC BEIISCTBA 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. (OTHOCHTEIbHAsT aToMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuecTBo BemniectBa. Moiib. MossipHast Macca. 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 PEaKIIUHA (COSTUHEHHMS, PA3I0KCHUS, 3aMeIIIeHUsI, 0OMeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3UYECKHX CBOMCTB O00pa3lloB HEOPTaHMYECKHX BEIIECTB, HAOIOJCHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
ONHMCaHuEe TMPU3HAKOB IPOTEKAaHMWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioxkeHUue THIPOKCUAA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
W3y4eHHE CTIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puibTpoBaHuE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueime npeacTaBuTeJ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenune xucimopoma. CrocoObl



MOJIYYEHUSI KHUCIIOpoJia B Jaboparopuud W MNPOMBIIUICHHOCTH. Kpyroropor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]/lyXa, yCWJIEHHE MapHUKOBOro 3¢ (deKTa, pa3pylieHue 030HOBOI'O CJIOS.

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.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pactBOpoB B Ipupojie ¥ B )KM3HU 4enoBeka. KpyroBopor BoAbl B MPUPOJE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpaszyromue. Homenkinatypa okcuaoB. Duznueckue U XUMHYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxanus xkucnor. Homenknarypa kucior. Gusndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa coseil. @u3ndeckue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHus ropeHus (moxkapa), O3HAKOMJIEHHME C oOpa3laMH OKCHAOB U
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumMojaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHHE O0pa3lOB HEOPraHMYECKHUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHM, BBITECHEHHE OJIHOIO METajula JAPYIMM M3 pacTBOpa COJIU, pEIIeHHE
DKCIIEPUMEHTAJIBHBIX 3a/1ad 10 Teme «BaxHeilmmue Kiaacchl HEOPraHWYECKHX
COCIMHEHUI.

IMepuonuueckuii 3akoH u Ilepuoauyeckas cucTeMa XHUMHYECKHUX
nemeHToB JI. W. MenpgeseeBa. CtpoeHne aromoB. XHMHYECKAsl CBA3b.
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KJAacCU(PUKALMKU XUMUYECKUX diemMeHToB. [loHsiTue o
IPYIINAaX CXOIHBIX DJIEMEHTOB (ILIEJIOYHbIE K WIEIOYHO3EMENBHBIE METAIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yoT aM(OTEpHbIE OKCHUJIbI
Y TUPOKCH/IBL.

[Tepuonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB 1.
N.  MengeneeBa.  KopoTkomepuomHas u  JJIMHHONEpUOAHAs  (OPMBI
[Tepnoauueckoit cuctembl xumudeckux siaemMeHToB [[. M. MenneneeBa. [leproabr
U rpynnbl. DU3NYECKUM CMBICIA MOPSAKOBOIO HOMEpPAa, HOMEPOB IIepuoja U
TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX sifep. M3otonbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX  O0OJOYEeK aToMOB TMepBbiX 20 XUMHUYECKHUX  3JIEMEHTOB
Ilepnognueckonn cucremsl [[. 1. MenpaeneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA 110 ero noyoxxeHutro B [lepuonuueckoii cucreme /. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl paJinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB I10 IPYIIIAM U IIEPUOIAM.

3nauenue [lepnoanueckoro 3akona u [leprnoguyeckon CUCTEMbI XUMUYECKUX
BJIEMEHTOB I Pa3BUTUS HaykKd W TpakTtuku. [[. V. MeHneneeB — y4€HbIN U
rpa)KJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJspHAsT M HEMOJApHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucieHuss.  OKHUCIUTENbHO--BOCCTAHOBUTENIBHBIE  PEAKIIHH.
ITpouecchl OKMCIEHUS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnepumenm:

U3y4eHHEe 00pa3lloB BENIECTB META/VIOB M HEMETAJUIOB, B3aWMOJCHCTBHE
TUIPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
(ropeHue, peaKIy pa3IoKeHHS, COCTUHCHU).



Mesrcnpeomemmnbwie ceasu

Peanu3anusa MeXnpenIMETHBIX CBSI3€M MPU U3YYEHHM XUMHH B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHITUN, SIBIAIOIIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mme ecTecTBEHHO--HAYYHbIE TOHATHS: HAYYHBIN (akT, TUIOTE3a, TEOpHs,
3aKOH, AaHalii3, CHHTE3, KIacCupUKaAIUsg, TEePUOJIUYHOCTh, HAONIOJCHUE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

®dusuKa: marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUMN 3apsii, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BENIECTBA, ra3, (GU3MUECKUE BEIUYUHBI, €AUHUIIBI
MU3MEPEHHUS, KOCMOC, TIIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: ¢oTrocunTes, Apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKAsI peaKUMs

[Tepronnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHH CBOMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaIMs, KalblUHUs W HX
COCIMHEHNUI B COOTBETCTBUM C TMOJOXEHUEM »3JeMeHTOB B Ilepmonnueckoit
CHACTEME U CTPOCHUEM UX ATOMOB.

Ctpoenue BemiecTBa: BHIBI XMMHYECKOW CBA3U. THUMBI KPUCTAILIAYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKOU PELIETKU U
BUJIa XUMHUYECKOU CBA3U.

Knaccudukaiuys 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEMIECTB, OTHOCSAIIMXCA K Ppa3jIMYHbIM KJIACCAM HEOPraHUYECKHUX
COEIMHEHUMN, TEHETUYECKAasl CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccudukanuys XuMUYeCKUX peaklui Mo pa3audyHbIM MpU3HAKaM (10 YHCITy
U COCTaBy YYaCTBYIONIMX B PEAKIHUU BEMIECTB, MO TEIIOBOMY 3(dekTy, 1o
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YUaCTHIO KaTalau3aropa). DK30- U dHJIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUUECKHE
YPaBHEHHSI.

[Tonsitue 0 ckOpocTH XUMUYECKOW peakmuu. [loHsTHE 00 OOpaTUMBIX M
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHEe 0 TOMOTreHHBIX M TeTepOreHHBIX
peakuusix. [lonstue o karanuze. [loHsTue o XxumMuueckoM paBHOBeCUH. DaKTOPHI,
BIIMSIOIINE HAa CKOPOCTh XUMHUUYECKOW pEAKIUU U TOJIOKEHUE XUMHUYECKOIO
paBHOBECHSL.



OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH,  AJICKTPOHHBIM  OayiaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHOMN peakiuu. CocraBienue YpaBHEHUI
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLUHMl €  UCIOJIb30BAaHUEM METOJA
AJIEKTPOHHOrO OanaHca.

Teopust IEKTPOIIUTHUECKON JUCCOLUMALNH. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
KaTtuonsl, annonsl. MexaHW3M [HCCOLIMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XUMHUYECKOM cBsizu. CTeneHp aucconuanuu. CHIbHBIE U ClIa0ble SJIEKTPOIIUTHI.

Peakuun nonHoro oOMeHa. Y ciioBusi MpOTEKaHUST PeaKlMii HIOHHOTO 0OMeHa,
NOJIHBIE W COKpAIlEHHBbIE HMOHHBIE YpaBHEHMS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBaHMM ¥ COJeil B CBeTe TMpEACTaBICHUN 00 DIEKTPOIUTHIECKOM
nucconnanuv. KauecTBeHHbIEC peakiiii Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumMenm:

O3HAKOMIIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M ajiMasza), CIOKHBIX BEIIECTB
(XJopua HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM peakinu
OT BO3JEUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICAOBAHUE BJIECKTPOIPOBOIHOCTHU
pacTBOpPOB BEIIECTB, IMpPOLECCAa AUCCOLMALUMUA KHUCIOT, IWIEJIOYEd U COJer
(BO3MOXHO  HCHOJIb30BAHUE BHJEO MaTEpPUATIOB), MPOBEICHHUE  OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKM  MPOTEKAHUS  peakuu  HMOHHOro  oOMeHa
(oOpa3zoBaHue oOcajka, BbIJCJICHHE Ta3a, O0O0pa3oBaHWE BOJbI), OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakluuy pas3ioKeHUs], COEAUHEHNUs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOINBbID KAYeCTBEHHBIX pEaKkIMil HAa HOHBI, pEIICHUE
AKCIIEPUMEHTABHBIX 3a]1a4.

HeMmeTa/uibl U MX COeTMHEHUSA

OOmiass XxapakTepucThka rajaoreHoB. (OCOOEGHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3MYecKre CBOWCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IpUMEpEe  XJiopa
(B3aUMOZICIICTBME C MeTajUlaMHu, HEMeTallJlaMH, IIeJo4aMu). XJIOPOBOIOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJIydyeHHE, NMpumeHeHue. JleiicTBue
XJOpa W XJIOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWlne XJIOpUIbl U HX
HAXO0XKJICHUE B IIPUPOIE.

O6mras xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U Cepbl. AJUIOTPONHBIE MOIU(PUKAIIMU KUCTOPOa
U cepbl. XuMuueckue cpoiictBa cepbl. CepoBOOpOA, CTpoeHue, (pusznyeckue M
XuMuuyeckue cBorcTtBa. OKCUABI Cepbl KaK MPEACTABUTENM KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (HU3MYECKHEe W XHMHYECKHE CBOMcTBa (0OmmME Kak
OpeICTaBUTENsl Kjacca KHCIOT W crneuuuueckue). XHUMUYECKHE pEeaKiu,



JeKaIMe B OCHOBE IPOMBIIUICHHOTO CIOc00a TOJNYYCHHS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil kucaoThl. CollM CEpHOM KUCIOTHI, KAaUeCTBEHHAs peakius Ha
cynbdar-uon. Haxoxnenue cepbl u €€ COCNMHEHHN B TpuUpojae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMICH Cpeabl COCTMHEHHSIMH Cepbl (KHCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €ro MPEIOTBPAICHHS.

OO6mras xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEMEHU OKHUCJICHUs. A30T, PaCIpPOCTPAHEHHE B MPHUPO/IE,
dusznyeckre u XUMHUIECKHE CBOMCTBA. KpyroBopoT a3zora B mpupoze. AMMHUAK, €ro
buznUecKre 1 XUMUYCCKHUE CBOWCTBA, TOJydeHrne U nmpuMeHeHue. Colr aMMOHMS,
uX pu3NUecKre U XMMUYECKHEe CBOMCTBA, puMeHeHre. KauecTBeHHas peakuus Ha
WMOHBl aMMOHWMS. A30THasg KHUCIIOTa, €€ MoiydyeHue, (PU3nyecKkrue U XUMHYECKHE
cBoMcTBa (0OIIME KaK TMPEACTaBUTENS Kjacca KHUCIOT U crenuduyueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHnii. XuMu4ecKoe 3arpsi3sHeHUE OKPYKaIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE MTOKIM, 3arps3HEHHE BO31yXa, MOYBBI W BomoéMoB). docdop,
aiotponHsie Mogudukanuu Gocdopa, puznyueckue M XUMHYECKHE CBOWCTBA.
Oxcup docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUYECKHUEe CBOMCTRA,
nonydenue. Mcnonb3zoBanue hochaTtoB B KauecTBE MUHEPATBHBIX YI00PEHHIA.

O6mas xapakrtepuctuka 3nemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTCICHW  OKUCICHUSA.  YTJIEpoid,  aUIOTPOITHBIE
MoIU(UKALUKA, PACHPOCTPAHEHHE B TNpuponae, (GU3NYECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOuusa. KpyroBopot yriepoaa B npupojge. OKCUAbI yrieponaa, ux
duznueckue W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKHUBBIC OPTAHU3MEI,
MOJTyYCHHE W TPUMEHEHHE. DKOJIOTUYECKHUE IMPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a ria00anbHOrO TOTEIUICHUS KIMMaTa, MapHUKOBBIN
addexr. YronpHas Kuciaora U e€ colm, uX (PuU3nuecKue U XMMHYECKHE CBOMCTBA,
MOJydeHWe W mNpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanre KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH M CEIHCKOM
XO3sICTBE.

[TepBoHaUanbHBIE TOHATUS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoaa (MeTaH, 3TaH, dTUICH, alleTHICH, dTAaHOJ, TIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIE€BOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HedTh),
IPOAYKTHl UX TIepepaboTku (OCH3MH), MX POJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKU BaXKHBIX BEMIECTBAX: KUpaX, OeNKax, YyriieBojaax — 1 ux
pomu B OJKM3HH UeJIOBeKa. MaTepuaabHOE €IWHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

KpemHunii, ero d¢usnueckue W XUMHYECKHE CBOWCTBA, IMOIy4Ye€HUE U
npuMmeHenne. CoenuHeHuss KpemHus B mnpupoje. OOmme mnpeacraBiaeHus o0
okcune kpemuus (IV) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIL30BAHUE B



OBITY, B TIPOMBIIIJIEHHOCTH. BaxkHelIne cTpouTeIbHbIC MaTepHalibl: KepaMHUKa,
CTEKJIO, IIEeMEHT, OeTOH, kene300eToH. [Ipobiaembl 6e30macHOr0 MCIOIb30BaHUS
CTPOUTEIIbHBIX MATEPUAJIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

u3ydeHrne o0pa3IOB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
NIPOBE/ICHNE KAaUeCTBEHHBIX PEAKIIUN Ha XJIOPUJ-UOHBI U HAOIIIOICHUE MPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpAKAINE (PUINYECKHE W XUMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHM (BO3MOXKHO MCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3laMu XJIOPUAOB (TaJIOTEHUIOB), O3HAKOMJICHHE C
oOpaslaMu  ceppl W €€ COeOUHEHUsSMH (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOMIOICHHE TIpoIlecca OOYTIIMBaHUS caxapa MOoJ JCUCTBHEM
KOHUEHTPUPOBAHHOM CEPHOW  KHUCJIOThbI, H3YYEHUE XHUMHUUYECKUX CBOWCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHON peakIuK Ha cyabdar-
WOH M HaONIofileHue Tpu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUYECKHUMU
cBoiicTBaMu asora, (Gochopa W HX COCTUHEHHH (BO3MOXKHO WCIOIb30BAaHUE
BUJIEOMATEepUaIOB), oOpasiaMu a30THBIX U (POCPOPHBIX yIOOpPEHUM, MOTyYEHUE,
coOupaHue, pacro3HaBaHWE€ M U3Y4YCHHE CBONCTB aMMHakKa, MpOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUA M (ochaT-uoH U W3yUeHUE MPU3HAKOB
UX MPOTEKaHUs, B3aNMOIECUCTBIE KOHIICHTPUPOBAHHON a30THOM KHMCIIOTHI C MEJBIO
(BO3MOKHO HCMOJIb30BaHUE BHJIEOMATEPUAJIOB), W3yUYCHHE Mozenen
KPUCTANIMYECKUX PEmETOK anmasza, rpadura, ¢ysiepeHa, O03HAKOMIIEHHE C
MPOIIECCOM  aJICOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTras3a, MojiydeHue, cCOOMpaHue, pacro3HaBaHUE M U3Y4YEHUE
CBOWMCTB YIJICKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakIuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HUX MPOTEKAaHMS, O3HAKOMIIEHUE C
OPOAYKIIMEN CHUJIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJuibl M MIX COEIMHEHUS

OO6mras xapakTepuCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B llepmoamyeckon cucrteMe xumuueckux snemeHToB J[. M.
MenaeneeBa u cTpoeHuss aToMOB. CTpoeHue MeTauioB. Merajindeckasl CBsI3b U
METAJUIMYECKAs] ~ KpUCTAJUIMYECKas  peIIETKa.  ODIEKTPOXMMUYECKUN P
HanpspKeHu MetaioB. Ousndyeckue U XMMUYECKUE CBOMCTBAa MeTasuioB. OO0mue
CIOCOOBI TIONTYYeHUs MeTauioB. [loHATHE O KOPpPO3WM METAUIOB, OCHOBHBIC
crocoObl 3auUThl UX OT Koppo3uu. CruiaBel (CTajlb, YYTyH, AIOPATIOMUHUM,
OpoH3a) U X MPUMEHEHNE B OBITY U IPOMBIILIIEHHOCTH.

[llenounsle MeTauibl: nojiokeHue B llepuoanyeckoi cucremMe XUMHUUYECKHUX
snementoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOIE.
dusznyecKkue U XMMHUYECKUe CBOMCTBA (Ha mpuMepe Hatpusi U kaiausi). OKCUIIbI U



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

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

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHME aroma, HaxOoxXAeHHEe B Ipupone. Pusnyeckue U
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HAaXOXIAEHUE B mnpupone. Pu3HUECKHE H
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3Yy4YEHHE PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBHS OKCHAA
KallblMs W HaTpus € BOAOW (BO3MOXHO HCIOIb30BAHHUE BHJIEOMATEPHATIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HWCIIOJB30BAaHUE  BHUJIEOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KAJIbLHUs, AJIFIOMUHUA, [IMHKA, JKEJe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIeOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCH]IA ATTFOMHHUS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XuMHS M OKPYKAOLIA"A cpeaa

BemectBa u Marepuanbsl B MOBCEIHEBHOM JXKM3HM 4elioBeKa. be3omacHoe
UCITOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. IlepBas momorns mmpu
XUMHYECKUX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXKawlleh cpeabl (MpeenbHas JOomyCcTUMAast
KOHIIeHTparus BemiecTB, nanee — [1/IK). Poas xumuu B penieHnn SKOJIOTrHIECKUX
npoOoseM.

Xumuueckuii IKCnepumenm:
u3y4yeHrue o0pasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepHaIbl).



Mesrcnpeomemmnbwie ceasu

Peanu3anusa MeXnpenIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHH B 9 Kilacce
OCYIIECTBIISICTCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSITUM, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJIS OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOI'0 LIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIE TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIaccupukanus, TMepUOIUIHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHHUE, MOJENb, SBJICHUE, MNapPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTepUAIbI.

dusznka: marepusi, aToM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIHI,
U30TOMbI, PaAUOAKTUBHOCTh, MOJEKYJA, S3JIEKTPUUYECKUU 3apsJ]l, MPOBOJHHUKH,
MOJIYTIPOBOAHUKH, JUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHUE BEUIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CIiaBbl, (PU3NYECKHE BEIWYUHBI, €AMHUIIBI U3MEPEHUS, KOCMHUYECKOE
POCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, npixaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yI00pEeHHsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BEIECTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpanbl, TOPHBIE TOPOJIHI,
MOJIE3HbIE UCKOIMAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yJibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUS XMMUU B E€IUHCTBE y4eOHOU H
BOCIIUTATENIbHON IESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMU, MPUHSATHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATBhCSI CHUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAMK U
pacUIMpEeHNE ONbITA EATENLHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

[IEHHOCTHOI'O OTHOLIEHUSI K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJE[MI0, TMOHMMAaHMs 3HAYEHUS XUMUYECKONW HAyKH B JKU3HU
COBPEMEHHOT'0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JAOCTOBEPHOW WH(MOpMAIEH O
MepPeOBBbIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax MW MpaBWiIaX MEKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JPYyrux  BHJAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM [EATENbHOCTH IpHU
BBITIOJIHEHUM Y4YEOHBIX, IO3HABATENbHBIX 3aJ]]a4, BBIIOJIHEHUH XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3/JaHUN YY€OHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpollecce JTOW Yy4yeOHOM JesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MTOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOW peaKIu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS MNPUPOIBI, B3aMMOCBS3AX YeJIOBEKA C
IPUPOJHON CPEO, O POJIM XMMUU B MO3HAHUU dTUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHbIC HA MOJYYE€HUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
NO03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYyJIbTYphl, B TOM 4YHUCJE
HABBIKOB CaMOCTOATENBHON paboThl C Yy4YeOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEeHHIO M TO3HAHWIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 37O0POBBIA 00pa3 >KU3HH, OCO3HAHHWE MOCIEACTBHHA U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsl, HAPKOTHKOB, KypeHUsl),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu 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 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOIOIKEHHSI 00pa30BaHus C YYETOM 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 I1€J1€CO00pa3HOe OTHONIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIO/ICHUS
npaBmII 0€30ITaCHOTO MOBEACHUS TP paboTe C BEIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTUYECKOW KYJIbTYpPhl, OCO3HAHHUS TJ00aJbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC JIJIS
dbopMUpOBaHUS MHPOBO33pEHMsI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCTIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Yy4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpHU3HAKK, YCTaHABJIMBATh B3aWMOCBSI3b C JIPYTUMH TOHSATHSIMH), HCTIOIH30BATh
MOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
YCTaHABIMBATh MPUYMHHO-CICACTBEHHBIC CBS3HM MEXAY OOBCKTAMH H3YYCHHSI,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBhIBaTh MUPOKO MPUMEHSEMbIE B XUMUU MOJEIIbHbIEC TTPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPECTABICHUN BBISIBIATH U XapaKTEPU30BATH CYIIESCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHW3allMA W TIPOBEJICHUIO
YUEHUYECKHX DJKCIIEPUMEHTOB, yMEHUE HaOJoJaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IUYHbIC METOJbl U 3aIlPOChl MPU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MO3HABATENIBHBIX 3a7a4 ONPEAeTIEHHOT0 TUIIA, MPUOOPETEHUE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOT'O UCTOJb30BAHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh MW AaHAJIM3UPOBAThL B Tpolecce Yy4eOHOH U
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHUSl 3aJlaBaTh BOMPOCHl (B Xo0j€ jauanora W (Wiu) AMCKYCCHH) IO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
JNEATETbHOCTY B YCTHBIX W IHMCbMEHHBIX TEKCTax; JAeNiaThb MPE3EHTALUIO
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JEATEIIbHOCTH  IPU  PEUICHUH
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBHI, OIpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBepCaJIbHbIEe YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3aJlay, CaMOCTOATENIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIOJIH30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/ijlaraéMbIe B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEbHOCTA MO  TMOJYYEHHI0 HOBOTO  3HAHUA, €ro  MHTEpIpETaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO 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 CMBICII OCHOBHBIX XHMHYECKUX MOHSATHH: aTOM, MOJIEKYJIA,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTA B COSMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBON A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLleHTHAs! KOHLIEHTPAIUs1) B PpaCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJNIB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBlieHUs GopMmyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAUIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIAcCy COEAUMHEHUW IO
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT MW WOHHAsA) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cmbichn Ilepuoguueckoro 3axkona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTraJipo;

e ONUCHIBATH M XapakTepuszoBaTh TabIMuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JinyarTh IIOHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XuMHYecKux »daementoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHAE peaknuu (10 YWUCIy W COCTaBY YYaCTBYIOIIUX B PEaKITUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJATBEPKIas OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOrHO3UPOBATH CBOWCTBA BEUIESCTB B 3aBUCUMOCTH OT WX Ka4eCTBCHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHUS XMMHUYECKUX TMpEBpaIeHUN B
pPa3TUYHBIX YCIOBUSX;

BBIUMCIISITH OTHOCHUTEIBHYIO MOJEKYISAPHYI0 U MOJSPHYIO MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOrO »dJieMeHTa 10 ¢dopmyie
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKITNN;

MIPUMEHSITH OCHOBHBIC OIEPAIlMU MBICTUTEIILHON JEATeIbHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBJICHUE TPUYUHHO--CIICJACTBEHHBIX CBSI3€M — ISl U3YYEHUS CBOWCTB
BEIIECTB W XHMHUYECKHX pEAKIMi, eCTECTBEHHO-HAYYHBIE METOJIbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAHUS ~ XMMHYECKOM  TMOCYION |
7a0opaTOpHBIM  O0OpYJOBAaHUEM, a TaKXKe mpaBujaM oOpalleHusl ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSAMH I10 BBIMOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeEImEeCTB (BOJAOPOAA U KHCIOPOJA), MPUTOTOBIECHUIO
pPacTBOPOB C ONMPEAECIEHHON MAaCcCOBOM JOJIEM PACTBOPEHHOI'O BELIECTBA,
IUTAHKUPOBATh W TMPOBOAWTh  XMUMHYECKHE  DKCIICPUMEHTHI  TIO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOydenust B 9 kiaacce npeiMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbiBaTh CMBICI OCHOBHBIX XWMHYECKHUX MOHSATHUWA: XHUMHYECKHUM
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUYECKasi peaKIlus, XUMUYECKasi CBS3b, TEIUIOBOM 3(deKT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO IOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATUH U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsi MOHA M0 XUMUYECKON (opmylie, XxapakTep cpeasl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBAaTh €ro IMOHMMAaHHE: OIKChIBATh W XAPAKTEPU30BAThH
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHusl, KOTOpblE HMEIOTCA B NEPUOAUYECKON Taldmuue, ¢
YUCJIOBBIMM  XapaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XHMMHYECKHX
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 M TJIABHBIX MOATPYMI C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMHUCHIBATh) OOMIME W CHEIU(HIECKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIIUA NOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHN;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOrO0 DJJeMEHTa I10 ¢opmye
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHMSAMU TII0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuimkar-, Ccyibdar-, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHEe, CHUCTEeMaTU3alNIO, BbISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
Konun4yecrBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
Xumust — BaxkHas 00J71acTh

11 €CTECTBO3HAHUS U 5 5 bubmuotexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

4eJI0BEKa

12 BemiecTBa 1 xXuMuueckue 15 1 bubmuotexa [JOK

' peaxImn https://m.edso0.ru/7f41837c

Htoro mo pazneny 20

Pa3nea 2. BaxkHejilme npeacTaBuTe I HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. [lonsitue 6 1 bu6nnoreka [IOK

' 00 OKcHIax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.llonstue o kucinorax 8 1 bubmmorexa [IOK

' M COJISIX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [lonstie 06 5 1 1 bubnuorexa LIOK

' OCHOBAHHAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuotexa [IOK

' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢

Hroro mo pazneny 30



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

Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoanyeckasi cucrema xumudeckux iemeHToB I. U. MenaeneeBa. CTpoeHne aToMoB.

XumMu4yeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKkuu

[Teproauueckuii 3aKOH U
31 Ilepnonnueckas cucrema 7 bubnnoreka [IOK
XHMHYECKUX djemMeHnToB /. WM. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue aToma
XuMu4eckas CBSI3b. BuGmiorexa LIOK
32 OKHCIHTEIEHO- 8 ! https://m.edso00.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro mio pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4
I[TPOTPAMME



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

9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peakIMA
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo paznemny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



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

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
N KonuuecTBo yacoB
Tema ypoka KouTpouabHbIe IIpakTnyeckue
n/n Bcero
padoThI padoTbI
1 [Ipenmer xumuu. Posib XUMUHU B )KU3HU 1
yenoBeka. Tena u BemecTBa
2 [Tonatue o MeTOAaX MO3HAHUS B XUMUU 1
[Tpaktuueckas padorta Ne 1 «IIpaBuna
3 paboTsl B 1ab0paTOpHH U MPUEMBI 1 1
oOpareHus ¢ 1a6opaToOpHBIM
000pyIOBaHUEM»
4 Yucreie BemmecTBa U cMmecu. CriocoObl 1
pa3aeneHus cMecen
[Tpaktuueckas padora Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYUCTKU TOBapEHHON 1 1
COJIH)»
6 ATOMBI 1 MOJIEKYJIBI 1

XUMUYECKUE DIIEMEHTBI. 3HAKH (CUMBOJIBI)
XUMUYECKHUX 3JIEMEHTOB

HpOCTI)Ie " CJIOXKHBIC BEIICCTBA

ATOMHO-MOJIEKYJISIPHOE YUCHHUE

3aKOH MOCTOSHCTBA COCTABa BEILIECTB.
10 Xumnueckas popmyna. BaneHTHOCTh aTOMOB 1
XMMHYECKUX 3JIEMEHTOB

11 OtHOCUTENbHAS aTOMHAs Macca. 1
OTHOCUTENbHAS MOJIEKYJISIpHAsi Macca




MaccoBas J0JI1 XUMHYECKOI'O 3JICMCHTA B

12
COCIMHEHUHT

13 KommuectBo BemecrBa. Monb. Moisipaast
Mmacca

14 Ou3nYecKUue 1 XUMUYECKHE SBIICHUS.
XuMUYeCcKas peaKuus

15 [Tpu3HAKK ¥ YCIOBUS MMPOTEKAHUS
XUMHUYECKHX PEaKIIHid
3aKOH COXpaHEHHs MAacChl BEIIECTB.

16 XUMHUYECKUE YPABHCHUS

17 Berurcnenus KoJimuecTBa, MacChl BEIIECTBA
M0 YPaBHECHUSM XUMHYECKHUX PEaKIIHid
Knaccudukanus XuMHYeCKUX peaKIuii

18 (coennHeHMs, pPa3IOKEHUS, 3aMECILIECHU,
obmeHa)
M. B. JIOMOHOCOB — y4€HBIii-

19 sHIMKIONeAuCT. O600IIeHNEe U
CUCTeMaTH3aIlHsI 3HAHU

20 Kontponbnas pa6ota Nel o teme
«BelecTBa 1 XUMHYECKUE PEAKLIHM
Bo3nyx — cmech razos. CoctaB Bo3ayxa.

21 Kucnopon — 31eMeHT u pocToe BELIECTBO.
O30H
Du3nYECKUe U XUMUYECKHE CBOMCTBA

22 KHCII0poJia (peakly OKUCIIEHUS, TOPEHHUE).

[Moustue 00 okcumax




CrniocoOblI osTy4eHus: KUCI0po/ia B

23 1ab0opaTopuH U IPOMBIIUICHHOCTH.
IIpumenenune kuciopoaa
Tennooit 3¢ ekt XMMUIECKOH peakIuH,

24 MOHSTHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIHIX
TormnmmBo (HedTh, yroib U METaH).

25 3arps3HeHue Bo3/yxa, CocoObl ero
MpeIOTBpAICHUS
[Tpaktuueckas padorta Ne 3 o Teme

26 «[Tomy4yenne u coOnpaHue KHUCIOpoa,
W3yUYEHHE €ETO CBOMCTB)
Bonopon — 371€MeHT U IPOCTOE BEILECTBO.

27 Haxoxnenue B mpupojie

28 Du3NYECKUE U XUMUYECKHE CBOMCTBA
Bojiopoja. [Ipumenenue Bogoposa

29 [loHsiTHE O KUCIOTAX U COMAX

30 CniocoOblI nostydeHus: BOAOpoa B
nabopaTopun
[IpaxTueckas padora Ne 4 o Teme

31 «[Tomydyenne u cobupanue Bogopo/a,
W3yUYEHHE €TI0 CBOMCTB)

32 MousipHbIi 00BEM Ta30B. 3aKOH ABOTaIpO
Brrancnenust 00b€Ma, KOJTHYECTBA BEIIECTBA

33 rasa Io €ro U3BECTHOMY KOJIMYECTBY

BEIIECTBA UM 00BEMY




Beruncnenus 006EMOB ra3oB 10 ypaBHEHHUIO

34 pEeaKIy Ha OCHOBE 3aKOHA OOBEMHBIX
OTHOIIIEHUI ra30B

35 duznuecKue 1 XUMHUECKUE CBOMCTBA BObI

36 CocraB ocHoBanui. [TonsTne 00
WHIUKATOpax
Bona kak pactBopurtens. HackiiieHHbie u

37 HEHACBIIIEHHbIE pacTBOPbL. MaccoBas 10Jis
BEILIECTBA B pacTBOPE
[TpakTrueckas padorta Ne 5 o Teme

38 «[IpuroToBIIeHHE PACTBOPOB C ONPEACIEHHON
MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA

39 Kontponbhas padoTta Ne2 o teme
«Kucnopoa. Bogopoxa. Boga»

40 Oxcupl: cocTaB, Kiaccupukanus,
HOMEHKJIaTypa
[lonyueHue u XMUMUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

42 OcHoBaHWMsI: cOCTaB, KIaccuukaus,
HOMEHKJIaTypa

43 [TonyueHne u XMMHUYECKUE CBOMCTBA
OCHOBaHUH

44 Kucnotsl: cocras, kinaccudukaus,
HOMEHKJIaTypa

45 [TonyueHnue 1 XUMHUYECKHE CBOHCTBA KUCIIOT

46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI

MOJIy4CHHA, XUMHUYCCKUC CBOMCTBaA




[Tpaktrueckas padota Ne 6. Perenue
SKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME

47 «OCHOBHBIE KJIACChl HEOPTAHUUECKUX
COCIUHEHUI

48 I'eneTnueckas CBsI3b MEXKAy KilacCaMu
HEOPraHWYECKUX COCTMHEHUM

49 O00011IeHNE ¥ CUCTEMATH3AIIMs 3HAHUI
Konrponsnas padora Ne3 o reme

50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX
coequHeHun"
[lepBbIie MONMBITKH KiIacCUPUKAITTT

51 XUMUYECKHX AieMeHTOB. [loHsTHE 0 TpymHax
CXOJIHBIX 3JICMCHTOB
Ilepuonmueckuit 3akoH u Ilepuonnueckas

52 CHCTeMa XUMHUYECKHUX 3yemeHnToB J[. U.
Menneneena

53 [Tepuonpl, rpynmbl, MOATPYIIIHI

54 Crpoenue atomoB. CocTaB aTOMHBIX SIAEP.
H3oTonbl
CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB

55 anemMeHToB llepuoanueckoii cucremst . M.
MenpaeneeBa
XapaKTepucTUKa XMMHUYECKOTO AJIEMEHTA 110

56 ero noJyioxkenuto B [lepronuueckoit cucreme

J. . Menneneepa




3nauenue [lepronnueckoro 3akoHa s
pa3BuUTHA HayKku U npaktuku. /1. 1.

57 MenpaeneeB — y4€HbIH, IIEJAror U !
rpaxJ1aHuH

58 DIEKTPOOTPHUIIATSIIBHOCTh AaTOMOB 1
XUMHYECKHUX DJIEMEHTOB

59 HMonHast XuMu4ecKas CBsI3b 1

60 KoBanienTHast nonsipHasi XUMUYECKasi CBSI3b 1

61 KoBasieHTHast HeMOJIIpHAs XUMUYECKask CBSI3b 1

62 CreneHb OKACIIEHUS 1

63 OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUU 1

64 OKHCIIUTEIIN ¥ BOCCTAHOBUTEIN 1

65 Kontponbhas padota Ne4 o teme 1
«CtpoeHre aroMa. XUMHUYIECKas CBS3b

66 PesepBuelil ypok. O600IICHHE 1 1
CHCTEMATH3AIMs 3HAHUI

67 PesepBubIil ypok. O6001IeHIE 1 1
cHCTeEMAaTH3aIMs 3HAHUI

68 PesepBublit ypok. O0001IeHNE U 1
CHCTeMaTH3allys 3HaAHUH

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




9 KVIIACC

Ne i/m

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHsbie
padoThbI

IIpakTnyeckue
padoThbI

[Tepuonnueckuii 3akoH. [lepuoanueckas
CcHUCTeMa XUMHUYECKUX 3nemMeHToB Jl. U.
Meunneneena

3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB
XUMHUUYECKHX DJIIEMEHTOB MEPBBIX TPEX
[IEpUOJI0B

Knaccudukanus m HOMEeHKIaTypa
HEOPraHUYeCKUX BEILIECTB

Buabsl xuMnueckou CBA3U U THUIBI
KPUCTAJUIMYECKUX PELIETOK

KonTponbhas padora Nel no Teme
«IToBTOpenue u yriybiaeHue 3HaHUHI
OCHOBHBIX pa3/iesIoB Kypca 8 Kjiacca»

Knaccudukamnus XuMrU4ecKux peakifiii mo
Pa3IMYHBIM ITPpHU3HAKaM

IlonsTHE O CKOPOCTH XUMHUUYECKOU
peakuuu. [IoHsATHE O TOMOT€HHBIX U
TeTEPOTre€HHBIX PEAKIHAX

IlonATHE O XUMHUYECKOM PABHOBECHH.
@akTopsl, BIUAIOIINAE HA CKOPOCTh
XUMUYECKON PEAKLIUHU U IIOJIOKEHUE
XMMHYECKOTO PABHOBECHS




OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE

o peakImn

10 Teopust SIEKTPOIUTUUECKON TUCCOIUAIIUH.
CunbHbIE U cla0ble AIEKTPOIUTHI

11 Honnble ypaBHEHUs peakuii
XHUMUYECKUE CBOMCTBA KUCIOT U

12 OCHOBaHUU B CBETE MPEICTABICHUH 00
3IEKTPOJUTUYECKON AUCCOLIMAIIIT
XUMHYECKHE CBOMCTBA COJIEHN B CBETE

13 MpeACTaBICHUN 00 AIEKTPOIUTHICCKON
JIACCOIUAIINN

14 Ilonarue o ruaposnse coneit

15 O00011IeHNEe U cCUCTEMAaTU3ALM 3HAHUI

16 [IpaxTrueckas padora Ne 1. «Pemenue
AKCTIIEPUMEHTAIBHBIX 33721
Konrponbnas padora Ne2 o treme

17 «DNEKTPOIUTHYECKAS TUCCOINAIINS.
XUMUYECKUE pEeaKlMU B PaCTBOPax»

18 OO0mr1ast XxapaKTepUCTHKA TajJOTeHOB.
XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa
Xnoposogopoa. ColisiHast KUCIIOTA,

19 XUMUYECKHUE CBOWCTBA, MOTYYEHHE,
MIpUMEHEHUE
[IpakTrueckas padora Ne 2 o Teme

20 «IlomydeHue CONSTHOM KUCIIOTHI, U3YYECHUE

€€ CBOICTB»




21

Breruucienus mo ypaBHEHUSAM XUMHUYECKUX
peaKIuii, ecliv OJIMH U3 PEareHTOB JaH B
N30BITKE

22

OOm1as xapakrepucTka 31eMeHToB VIA-
TpYIIIBI

23

AmoTpornHbie MOANGUKAITIN CEPHI.
Haxoxnenue cepbl 1 €€ COETUHEHUH B
npupojae. XMMHYECKHE CBOMCTBA CEPBI

24

CepoBogopoi, cTpoeHue, (hu3nuecKue u
XUMHUYECKHUE CBOMCTBA

25

Oxcuppl cepbl. CepHast KUCIIOTA,
¢buznUecKre U XUMUYECKUE CBOWCTBA,
pUMEHEHHE

26

XHUMHYECKUE PEAKLIUH, JIEXKAIINE B OCHOBE
MIPOMBIIIIEHHOTO CII0co0a MoTydeHust
CEpPHOM KUCIOTbl. XUMUYECKOE
3arpsiI3HEHUE OKPYXKAOUIEH cpeabl
COEIMHEHUSIMU CEPbI

27

Brruncnenue MaccoBoil 10U BBIXO1a
IIPOYKTA PEAKIINHU

28

OOm1ast xapakTepucTHKa 31eMeHTOB V A-
rpynmnsl. A30T, paclipoCTpaHEHHE B
npupoze, Gu3ndeckre U XuMHYECKUe
CBOMCTBA

29

AMMUak, ero pu3nuecKue U XMMUYECKHe
CBOMCTBA, OJyYEHUE U IPUMEHEHHE




30

[Tpaktrueckas padora Ne 3 o Teme
«ITonyueHne aMmmMmuaKka, U3y4eHUE €ro
CBOWCTB»

31

A30THas KUCIOTa, e€ pusnueckue u
XMMHUYECKHEe CBOMCTBA

32

Hcrnonb3oBaHne HATPATOB U COJIEN
aMMOHMS B KAUECTBE MUHEPAIIbHBIX
ynoOpeHuii. XuMu4eckoe 3arps3HeHue
OKpY>Karolleu cpebl COEAUHEHUSMU a30Ta

33

docdop. Oxcun pochopa (V) u
dbocdhopnas kucnoTa, puznyeckue u
XUMHUYECKHUE CBOMCTBA, MOJyYCHUE

34

Hcnonb3oBanue pocdaTtoB B KauecTse
MUHEpaJIbHBIX Y100peHU. 3arps3HeHue
MPUPOJIHOH cpeabl hochaTamu

35

VYriepoa, pacpocTpaHeHUE B IPUPO/IC,
¢du3nUecKre 1 XUMHUYECKUE CBOMCTBA

36

Oxkcwunpl yriepoja, ux Gpu3ndeckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTMUYECKHE
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM

yriepoaa (1V)

37

VronsHas KHCI0Ta U €€ COIn

38

[Tpaktrueckas padora Ne 4 o Teme
"IlosrydyeHune yrieKucioro rasa.
KauecTBenHas peaxiust Ha KapOOHAT-HOH"

39

ITepBoHayabHBIE TOHATHUS 00
OpPraHUYECKHX BEILIECTBAX KakK O
COEJMHEHUSX Yriepoaa




40

Kpemuuii u ero coequueHus

[IpakTueckas padora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 I10 TCME

4 «Baxkueiinime HeMeTaIbl U UX
COCIUHECHHSY
KonTponbhas padora Ne3 o teme

42 «Baxxueinme HeMeTaIIbl M UX
COCITMHCHUS
OO1as XxapakKTepUCTHKa XUMUYECKUX

43 3JIEMEHTOB — METaJUIOB. MeTamnnyeckas
CBS3b U METAJUIMUECKasi KPUCTAIIMIECKast
pemiéTka. PU3nUECKUE CBOMCTBA METAJIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUYECKUHN Psil HAPSIKEHUI
METAJIJIOB
OO6mue criocoObl MOTYYSHHUS METaJIOB.

45 CnnaBbl. Beruncienus no ypaBHEHUSIM
XUMUYECKUX PEAKUUM, €CIU OIUH U3
pEareHTOB COJIEPKUT MPUMECH

46 [TonsiTHe 0 KOPPO3UU METAIIIOB

47 [[lenounble MeTaIIBI

48 OKcuIbl M TUAPOKCUIBI HATPUS U KAJIHSI

49 [IlenouHO3eMeNbHBIC METAIIIBI — KAJIbIIHI
1 MarHum

50 Baxuetime coefuHEHUS KAJIbIUI

51 O00011IeHNEe U cCUCTEMAaTU3ALM 3HAHUI

59 JKE€cTKOoCTh BOJBI U CLIOCOOKI €€

yCTpaHCHUS




[Tpaktrueckas padorta Ne 6 o Teme

53 "YKECTKOCTH BOIBLI 1 METOAEI €8
ycTpaHeHus"

54 AmoMuHuR
AMdoTepHbIe CBOMCTBA OKCHIA U

55 THAPOKCH]IA

56 Keneso

57 Oxcunsl, Tuapokcu bl u conu xenesa (1) u
xenesa (I11)

58 O0001IeHNe U cCUCTEMAaTU3ALM 3HAHUI
[Tpaktuueckas padota Ne 7. Perenue

59 AKCIEPUMEHTAIbHBIX 33/1a4 110 TEME
«BaxHelIme METaLIbI M X COCIHHCHUS
Brruncnenus o ypaBHEHUSIM XUMHYECKUX
peaKIuii, ecliv OJIMH U3 PEareHTOB JaH B

50 M30BITKE UITU COJICPKUT TPUMECH.
BrrunciaeHus MaccoBOM TOJIM BRIXOAa
MPOYKTa PEaKLIMKU

61 O00011IeHNE U CUCTEMAaTU3ALM 3HAHUI

62 Kontponbnas pabota Ne4 o teme
«BaxHeHme MeTajabl U MX COCTUHCHHSDY

63 BemecTsa u maTepuaibl B TOBCEIHEBHOM
JKU3HH YEI0BEKa

64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH

cpensl




65 Ponb XxuMuM B perIeHN: YKOIOTNIECKUX 1
mpobemM
66 PesepBHbIil ypOK. O6061ueHHe U 1
CHCTeMaTH3alus 3HAHUH
67 Pe3epBHbIil ypok. O606£L[€HI/IC U 1
CHCTeMAaTH3aUs 3HAHUM
68 PezepBHbIil ypoK. 0606111eHHe U 1
CHCTeMaTH3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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