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HOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIo 001Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha OcHOBe (QenepanbHO paboueld MPOrpaMMBbI
BOCIIUTAHUS U ¢ YIETOM KOHIIEIIINN MPENOIaBaHusl YIeOHOTO MpeaMeTa « XUMUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xuMuu naéT TPENCTABICHHWE O IENAX, OOIIel CTpaTeruu
oOydeHusi, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNnbHOE  MPEIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpe/ielieHue ero mo KiaccaM W CTPYKTYPUPOBAaHUE TIO
pasmeraM W TeMaM MPOTPAMMbBl 1O XHUMHH, OMNPEISISICT KOJUYECTBEHHBIC H
KauyeCTBCHHBIS XapaKTEePUCTHKU coZiep KaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUS XUMHHM C  Y4YETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUMXCs, OMNpeAesisieT BO3MOXKHOCTU TMpeaMera  Jis
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelIbHOU
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O 00IlIer0o oOpa3oBaHus, a TakKe TpeOOBaHUN K
pe3ynbTaTam o0y4YeHHs] XUMUU Ha YPOBHE Ieeil U3ydeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIHLHON JEATEIHbHOCTH OOYYaromIerocs MO OCBOCHHIO
y4e0HOro co/iepKaHusl.

3HaHWE XHWMHH CIIY)KUT OCHOBOW JUIsi (OPMHPOBAHUS MHPOBO33PCHHSI
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poiib WrparoT (GopMUpYyEeMble XUMHUEU TMPEJCTaBICHUS O B3aUMONPEBPAIICHUIX
SHEPTrud M 00 ABOJIFOIMU BEIICCTB B MPHUPOJE, O MYTAX PEHICHUS TI00aIbHBIX
npo0sieM yCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, JSHEPreTUYECKOH,
MUIIEBOM U SKOJIOTUIECKON O€30MacHOCTH, TPOOIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CHOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUS U
dbopMUpoBaHUs KYJIbTYphI IMYHOCTH, €€ 00111l U (YHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4aromuxcsi, HABBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTEeIhbHOCTH,
AKCIICPUMCHTAJILHBIX W HCCICIOBATEIbCKUX YMEHHH, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBHOMN eI TeNbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
IIEJIOCTHOTO B3TJIsAa HA €AMHCTBO MPUPOJIBI M UETIOBEKA, SBJISICTCSI OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00 YYaFOIIMXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
o0pa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUsT B OOYyYEHHHM XUMHUU OOECHEUMBAIOTCSA CIEHH(PUKON
colepKaHUsl ~ y4eOHOro mpeameTra, KOTOpPbIA  ABISIETCS  MEJaroruuyecku
a/JIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HayKH XMMHUH Ha ONpeNeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IEro 0Opa30BaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBLHBIX MOHSATHI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM MW HEKOTOPBIX OTIENbHBIX 3HAYUMBIX ITOHATHI
OpPraHUYECKON XHMUU.

CrtpykTypa coaepxaHusi NMporpaMMbl N0 XMMUU C(OpMUpOBaHA Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydyeHuro. CopepkaHue CKIaAbIBAE€TCS U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATHI O XUMUYECKON
peakuuu. OO0€e H3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NMPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTI'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona Jl. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XHMUU;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBlIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMAlMM BEUIECTB B
pacTBopax.

Teopernueckre 3HaHUA pacCMaTPUBAIOTCA HAa OCHOBE OMIIMPHUYECKH
HOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS IIOCIIEI0BATEIBHO OT OJIHOTO
YPOBHS K JIpYyroMy, BBINONHSSA (QYHKIUH OOBACHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI'0 MPUMEHEHUS W TMOJy4YECHUS
M3Yy4YaeMBbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XHUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKOM COCTABIIAIONIEH HAyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHUCTEMHOW NPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METOoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHU NPOUCXOIUT C IPHUBICYCHHEM
3HaHUW M3 paHee M3YyYEHHBIX Y4EeOHBIX MpeaMeToB: «OKpyKaloluid MHUpY,
«buomorus. 5—7 kimacce» u «dusnka. 7 Kaacey.

[Ipy wu3ydyeHHH XUMHHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHMA OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JESATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMbI XHUMHYECKHUX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM,
JOCTYIHBIX O0OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWsS TIPH HW3YYEHUU BEIICCTB U
XUMHUYECKUX peaKinid, B (GOPMUPOBAHUH W PA3BUTUH TO3HABATEIHHBIX YMCHHUU U
UX TPUMEHEHWHW B Y4YEOHO-IIO3HABATENILHOW H y4e€OHO-HCCIIEeI0BATEIhCKON
JEATENHbHOCTH, OCBOCHHWU TIPAaBWI O€30mMacHOr0 OOpamieHusi ¢ BEMECTBAMH B
ITIOBCETHEBHOM KU3HM.

[Ipu M3ydeHnu XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsI BAXKHOE
3HaYCHHE MPUOOPENH TaKue IeNH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM SKU3HU;

— HamnpaBJIICHHOCTh OOYy4YeHUS] HA CHCTEMAaTHYEeCKOe MpUOOIIeHUE
oOyJaronuxcss K CaMOCTOSITENbHON MO3HABATEIILHON ACSITENbHOCTH, HAYyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YJarOIIUMUCS
OIbITa Pa3HOOOPA3HON NEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHMSA, KIFOUYEBBIX
HAaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), UMEIONINX YHHUBEPCATbHOE 3HAYCHHE IS
Pa3TUYHBIX BUIOB JEATEIHLHOCTH,

— (dopmupoBanme oO0mell (QYHKIIMOHATLHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBSICHATH U OICHUBAThH SIBIICHUS
OKPYXKAIOIIET0 MHpA, WCIOJB3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YYCHUH
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoO0JeM B TOBCEAHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHupoBaHHE y OOYyYaIOIIMXCA TYMAaHHCTHYECKHX OTHOIICHUH,
MOHWMAHUSI TIEHHOCTH XWUMHUYECKUX 3HAHUA MJI BBIPAOOTKH JKOJIOTHUECKHU
1eJIecO00pa3HOro TMOBEJAEHUsI B OBITY W TPYAOBOM JEATENBHOCTH B LEIAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCTINITAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS U HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEACHHBIX IS W3y4YEHUS XHUMHUU HAa YPOBHE
OCHOBHOTO 00111er0 00pa3oBanus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBbYYEHUA

8 KJIACC

IlepBoHayaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeqmer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XUMHUSA B CHCTEME HAYK.
Tena u BemecTBa. PU3NMUYECKHWE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHUE
BemecTB. IloHsTHe 0 MeTojax MO3HAHUS B XMMUHM. UHCTBHIC BEIIECTBA M CMECH.
Crioco0OnI pa3jieieHus: CMeCei.

ATOMBI M MOJIEKYJIbI. XHUMHYECKHE dJIeMEeHTbl. CHMBOJBI XUMHYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢opmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAsT aToOMHas Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHasi Macca. MaccoBast 10151 XUMHUYECKOTO 3JIEMEHTA B
COCIUHCHMU.

KomnuectBo BemiectBa. Moisb. MonsipHast Mmacca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCTMHECHMU.

DOU3UUECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAaKUUs U €€ IPU3HAKHU.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XUMHYECKHUE ypaBHEeHHs. Kiaccudukarus
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHHU, 0OMEHA).

Xumuyeckuii Ikcnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0H, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallieHus ¢ J1abopaTOPHBIM O00PYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3NYECKHX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKAJIHMBaHUE
MEJTHOM MPOBOJIOKH, B3aUMOIEHCTBUE Mella ¢ KUCIIOTOMN) SIBJICHUM, HAOJI0ICHUE U
OMMCaHUEe MPU3HAKOB IMPOTEKAHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIOM Oapus, pa3ioxKeHUe THIPOKCUAA
meau (II) mpu HarpeBanuu, B3aMMoJIEHCTBUE XKele3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CTIOCO00B pa3/ClICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHUIUIIMS, XpoMaTorpadusi, IPOBEACHNE OYUCTKH MOBApPEHHOMN
COJii, HAONIOJICHUE W  ONKHCAaHUE  PE3yJbTAaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHWSI MAacChl, CO3JaHME MOJIEJIEN MOJIEKYI
(ImapocTep>KHEBBIX ).

Baxkueimme npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucinopom — 3imeMeHT u mpocToe
BelecTBo. HaxoxkaeHue kuciaopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [Ipumenenue xkucnopona. CrocoOsl



MOJIYYEHUsI KUCIOpoJia B JabOpaTOpud U MPOMBIIUIEHHOCTH. Kpyroopor
Kucinopoaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPO/Ia.

TeroBoit 3 heKT XUMHUYECKOW pPEaKIuU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHAOTEPMUYECKHE pEAKIUHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3JlyXa, YCWJICHHE MapHUKOBOro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, (U3NYECKUEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MossipHbiii 00BEM ra3oB. Pacy€Tsl Mo XMMHUYECKUM YpPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HaceimienHble M1 HEHAChIIEHHbIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupoie U B KU3HU 4eaoBeKa. KpyroBopoT BoAbI B MPUPO/IE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Knmaccudpukanus Heopranmdeckux coemuHeHui. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3ywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(oOTepHbIE) U
HecoseoOpaszyromue. Homenkinarypa okcupoB. Duszmueckne U XUMUYECKHE
cBoMCTBa OKCUIOB. [lorydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHWMW. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lonydenre ocCHOBaHM.

Kucnorsl. Knaccuduxanus xkucnor. Homenknarypa kucinor. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctm mertamioB H. H. bekerosa.
[Tony4yeHnue KUCIOT.

Comu. Homenknatypa coseil. @u3ndeckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuyenue cosei.

['eHeTnueckas CBsI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OIPEIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aMOJICMCTBUSL BEUIECTB C KHCIOPOJAOM U YCIOBUS BO3HUKHOBECHHUS U
npekpaileHus ropeHus (mokapa), O3HAKOMJIEHME C oOpa3laMH OKCHIIOB U
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHME U U3YUCHHE
CBOMCTB BOAOpoJia (TopeHue), B3aumopaeicTBrue Bomopoaa ¢ okcuaom menu (II)
(BO3MOXHO MCIOJIb30BAHUE BUIECOMATEpPHUAIOB), HaOIIOAEeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUIOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIed paCTBOPEHHOIO BELIECTBA, B3aUMOJECUCTBHUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiublKeM) (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHHE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpAX KUCJIOT U LIEIOYEH,
u3ydeHue B3auMmopeiicTBusi okcuaa menu (II) ¢ pacTBOpoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEaKUWd HEUTpaau3aluy, NOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOTO METajjla JIPYTMM U3 PacTBOpa COJM, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlune KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

[Hepuognuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aementoB JI. WU. MenpeneeBa. CtpoeHne aroMoB. XMMHYECKasl CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[lepBbie TOMBITKM KIAcCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTne o
IPYINaxX CXOJHBIX DJIEMEHTOB (IEIOYHbIE U IIEIOYHO3EMEIbHBIE METaJIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbie 00pa3yioT aMpOTEPHbBIE OKCH]IbI
Y TUAPOKCHUJIBI.

[lIepnoanueckuii 3akoH. [leppoanyeckas cucreMa XMMHYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonmepuogHas W JIMHHONEpPUOAHAS  (OPMBI
[Iepuognueckon cucrempl xumuueckux 3iaemMeHToB [l. M. Menneneesa. [lepuosabl
u rpynnbl. DU3NYECKUM CMBICT TOPSAKOBOIO HOMEpPAa, HOMEPOB IIEpUOJA U
CPYMIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnekTponsl. CTpoeHune
ANEKTPOHHBIX ~ 000JI04€K aToMOB TepBhIX 20 XHUMHYECKHUX  DJIEMEHTOB
[Tepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA 0 ero nonoxkeHuto B [lepuonnueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB 10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepuogudeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuTUA Haykh M npaktuku. [[. M. MenneneeB — yd€HbId U
rpaXXJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHAass M HEMOJIApHAs) CBA3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHusi.  OKHUCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl okucaeHns U BOCCTaHOBIEHUs. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aWMOJCICTBHE
TUJIPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT M IIEIOYEH, IMPOBEICHUE OIbITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakluy pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaIMETHBIX CBA3€M MPU HM3YYECHHM XUMHUHM B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHATHUM, TaK W MOHATUM, SBISIOUINXCS CUCTEMHBIMH JJIsl OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1uue ecTecTBEHHO--HAyUHbIC MTOHATHS: HAYYHBIN (hakT, TUIOTE3a, TEOpUs,
3aKOH, AaHaliu3, CHHTE3, KiIacCupUKalus, TMEepPUOJAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJAECIUPOBAHHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

®dusuka: Marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIN 3apsj, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSHHUE BEIECTBA, ra3, (M3NUYECKHUE BEIUYHHBI, CIUHHUIIBI
U3MEpEeHHUs, KOCMOC, TIIaHeThl, 3BE3/1b1, COJTHIIE.

buonorus: dorocunres, aApixanue, ouocdepa.

I'eorpadust: armocdepa, rumpochepa, MUHEpadbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKOMAaEeMbI€, TOILUIUBO, BOAHBIC PECYPCHI.

9 KJIACC

BemecTBo u XMMHUYeCKasi peakuus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPHUOJOB, KaJMs, KalbLUHUS U HX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B llepumomnueckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BHUJbl XMMHYECKOW CBA3U. THUIMBI KPUCTAIIIHMYECKHUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEIIETKU U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukaiys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KjJaccaM HEOPTraHHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanys XuMU4ecKuX peakiuii Mo pa3iMuHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TerioBoMmy 3ddexTy, 1o
W3MEHEHHUIO CTEMEHEH OKHCIICHUS XHMHYECKHX JJIEMEHTOB, IO OOpPaTUMOCTH, IO
Y4acTHUIO KaTajau3atopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUECKUE
ypaBHEHUS.

[Tonatne o ckopocT XuUMHUYeCKoW peakiuu. [loHsTHEe 00 OOpaTUMBIX H
HEOOPATHUMBIX XUMHUYECKUX peakiusix. [IoHITHEe 0 TOMOreHHBIX M I'eTepOrCHHBIX
peakuusx. [lonsstne o kartanuse. [loHsTHe 0 XMMHYECKOM paBHOBecUU. DAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIHPHO-BOCCTAHOBHUTEIIbHBIC ~ PEAKIMH,  AJICKTPOHHBIM  OaaHc
OKHCJIUTEIILHO-BOCCTAHOBUTEIILHOM peaKkuum. CocraBiieHue ypaBHEHUM



OKHCIIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKIIM €  HMCIOJIb30BAaHUEM  METOJIA
AJIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOTUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexXxaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUAAMU
XUMHU4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakiun noHHOro oOMeHa. Y CiI0BUs MPOTEKAHUS PEAKIMA HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM U coleil B CBeTe€ MPEACTaBICHUH 00 AIEKTPOIUTUUECKON
nucconuanuu. KauecTBeHHbIE peakiiud Ha MOHBI. [IoHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJECISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTU CKOPOCTU XMMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIPOBOIHOCTHU
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMH KHUCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIOJB30BAaHHE BHUAEO MaTEpHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX  MNpPU3HAKU  MPOTEKaHUs  peakUuid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcaJKa, BBIJICJIICHHE Ta3a, O0Opa3oBaHHWE BOJBI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropeHue, peakuuu pasjioKEeHHs, COCAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TOMOIIBKD KAayeCTBEHHbIX pPEaKIUid HAa HOHBI, pEIICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoZIeiCTBUE € MeETaJIaMHM, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEHHE, NMpUMEHEHHe. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HAXO0KJIEHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (U3MYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAUDUKAIIMN KUCIOPOJa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBomoOpoa, CTpoeHue, puznueckue u
XUMHYECKue CBOMCTBA. OKCUABI CEPhl KAK IPENCTABUTENN KHUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (QU3NYECKHME M XUMUYECKHE CBoHcTBa (0OlIuMe Kak
OpeaCcTaBUTeNsl Kjlacca KHUCIOT M crneuunpuueckue). XUMHUECKHE peaklu,
JeXalle B OCHOBE IPOMBIIIIEHHOIO0 Croco0a MOMYyYeHUs CEPHOW KHUCIOTHI.
[Iprumenenue cepHor KUCIOThl. COMM CEpHOM KUCIOTHI, KAYECTBEHHAS pEaKLns Ha



cynbdar-uoH. HaxoxaeHue ceppl U €€ COCIUHEHUH B MpUpOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH cpeibl COCNUMHEHUSIMU Ccepbl (KHCIOTHBIE TOXIH,
3arpsi3HEHNE BO3/lyXa U BOJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLECHUS.

OO6mas xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHS. A30T, PacCHpOCTPAHEHHE B MPHUPO/IE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMUUYECKHUE CBOMCTBA, OJdyyeHue U npuMenenue. Conu aMMOHUS,
X pU3NYECKUEe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBl AMMOHMs. A30THasg KHUCIOTa, €€ Moiy4yeHue, PU3nYecKrue U XUMHUYECKHEe
cBoiicTBa (0OIIME Kak TMpEJACTAaBUTENS KJacca KHUCIOT U crhenupuyecKue).
Hcnonp3oBaHWe HUTPATOB M COJIEM aMMOHHUSL B KadyecTBE MMHEPAJIbHBIX
ynoopeHnii. XuMU4ecKoe 3arpsi3HeHHE OKPY>Kalolllel Cpeibl COeTMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl W BomoéMOB). Docdop,
ajuoTponHeie Moaudukanuu Gocdopa, GuMUecKue M XUMUYECKHE CBOKCTBA.
Oxkcup docdopa (V) u dochopHas Kuciaora, Gu3nIecKre U XUMHIESCKHIE CBOMCTBA,
nonydenue. Mcnonb3zoBanue pochaTtoB B KaUeCTBE MUHEPATIbHBIX YA0OPEHUIA.

O6mias xapakrtepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTpPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIEHW  OKUCIEHUA.  YTJIEpOA,  aJUIOTPOIIHBIE
MOIM(UKALKH, PACHPOCTPAHEHHE B MpUpPOne, (U3MYECKHE U XUMHYECKHUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupojge. OKkcuibl yriepojaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTUYECKHEe MpOOJIEeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a riao0albHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addexrt. YronpHas Kuciaora v €€ coiid, uX (Pu3nueckue U XMMHUECKHUE CBOMCTBA,
nojlyueHrue u mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCITMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPHH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKN BaXKHBIX BEIECTBAX: KHUpaX, OeNKaX, YriieBoJax — U ux
poiM B OKM3HM UeJoBeKka. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIyY€eHUE U
npuMmeHeHue. CoelnuvHeHUsT KpeMHHs B mnpupone. OOmme mnpeacTtaBieHus 00
okcuzae kpemuus (IV) u kpemuHueBor kucimore. CHIMKATBl, KX MCIOJIb30BAaHUE B
ObITY, B NMPOMBIIIJIEHHOCTU. BaxxHeillne cTpouTenbHble MaTepHalibl: KepamHKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BaHUS
CTPOUTEINIBHBIX MAaTEPUAIIOB B OBCEIHEBHOM KU3HU.

Xumuyeckuii IKcnepumenm:

u3y4yeHrne o0pa3I0OB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MIPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaKAIOIMUE (PUINYECKHUE W XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HaKOMJICHME ¢ oOpa3laMu XJIOPUAOB (TaJIOT€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€ COEAUHECHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeUCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTBI, M3y4YEHUE XUMHUUYECKUX CBOWCTB
paz0aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiuy Ha Cyibdart-
MOH U HaONIofieHue mnpu3Haka e€ MpOoTeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa U HUX COCNUHEHHM (BO3MOXKHO HCIOIb30BaHUE
BUJICOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyISHHE,
coOupaHue, paclio3HaBaHUE W M3Y4YEHUE CBONCTB aMMHakKa, IIPOBEJACHUE
KauyeCTBEHHBIX PEaKIUMi Ha MOH aMMOHHUA U (ochaT-uoOH U W3yYeHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIECUCTBUE KOHLIEHTPUPOBAHHOM a30THOU KUCIIOTHI C MEIBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4ECHUE MoJenen
KPUCTAITMYECKUX PEHIETOK anMmasa, rpaduta, QyaepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPONCTBOM MPOTUBOras3a, MojdyyeHue, COOMpaHue, paclio3HaBaHUE U WU3y4YEHUE
CBOWMCTB YIJIGKUCIIOTO Ta3a, MPOBEJECHNE KAaUuE€CTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TNPU3HAKOB HUX TMPOTEKaHMs, O3HAKOMJICHHE C
NPOAYKIIMEN CUJIMKATHOW MPOMBINUIEHHOCTH, PELICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETAIUTbl U UX COCIUHEHUS.

MeTaJsibl 1 MX COeIMHEHUS

OOuras xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
uxX mnonoxeHus B llepuomuueckon cucreme Xumuyeckux isiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHEe MeTaiuioB. MeTtayuinueckas CBsi3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAas  pPEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspKeHu MetaioB. Gusnyeckue 1 XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONIy4eHUs MeTaioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIE
CrocoOBl 3amuThl UX OT Kopposww. CrutaBel (CTalb, YYryH, MIOPATIOMUHUM,
OpoH3a) U UX IPUMEHEHUE B OBITY U IPOMBIILIIEHHOCTH.

[{emounbie MeTaiuibl: nojioxkeHue B [lepuoanyeckoil cucremMe XMMUYECKHX
sanemeHnToB JI. M. MeHneneeBa, CTpOCHHME UMX aTOMOB, HAaXOXJICHUE B MPUPOE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpust U Kanusi). OKCUJBI U



TUJIPOKCHUIBI HATpusd MW Kanus. [[puMeHeHue MIeNOYHBIX METauIOB U HX
COE€IMHEHUH.

[IlenoyHO3eMENbHBIE METAJUIBI MAarHMM W KAJIbLUW: IOJIO)KEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. M. MenneneeBa, crpoeHue
VX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3NYECKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCHUI, THAPOKCHUZ, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOKI €€ YyCTPAHEHUSI.

AutoMuHUN: nIoJIo)keHue B [leproanyueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToma, HaxOXAeHHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUA. AM(POTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHUIA
AJFOMUHUSL.

Kene3o: nonoxenue B [lepuoanyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMUYECKUE CBOMCTBA kene3a. OKCuabl, THAPOKCUIbI U conu xkenesa (1) u xeneza
(IIT), ux cocta, CBOMCTBA U MOTYYEHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMl METaUIOB W CIUIaBOB, HUX (PU3UYECKUMHU
CBOMCTBAMH, H3YyYECHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUAEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXHO UCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNE CBOMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENE3a B KUCIOPOIE
(BO3MOXHO  HKCIIOJB30BAaHUE  BHUJEOMATEpPUAJTIOB), MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MAarHus, KaJblUs, AJIFIOMUHUA, [IMHKA, JKEJe3a
(II) u xenesza (III), meau (II), HabnrogeHNE U OMUCAHUE MPOLIECCOB OKPAIIUBAHUS
IUITAMEHM HMOHAMM HATpus, Kaius M Kaiblusg (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), HCCIIe0OBaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATFOMUHHMS
Y TUJIPOKCUA LIMHKA, PEIICHUE YKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TeMe «BaxkHenmue
METAJIBI U UX COCTUHEHUSI».

XuMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMHYECKUX 0KOrax M OTPaBIICHUSIX.

XHWMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOIMyCTUMAast
KOHIIeHTpaius Beulects, nainee — [1/IK). Ponp xumuu B pemieHnn 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe o0pa3lloB MaTEepUaOB (CTEKJIO, CIUIABhI METAJUIOB, MOJMMEPHBIE
MaTepuasbl).

Mexcnpeomemmule ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISICTCS. 4Yepe3 HCIOJIb30BAaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK U MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuIue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccuPpukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJEib, SBJICHUE, MMAPHUKOBBIN
3¢ dekT, TEXHONOT U, MaTepUAIbI.

®dusnka: MaTepus, aroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PaAUOAKTUBHOCTh, MOJEKYJA, B3JIEKTPUUYECKUW 3apsll, MPOBOJHHUKH,
MOYIPOBOAHUKH, JIUIJCKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHUE BEUIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMUECKAs
pemérka, CIjiaBbl, (PU3NYECKHE BEJIWYUHBI, €AMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, CONHIIE.

buonorus: dorocuntes, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yn00peHUs, MUKPORJIEMEHThI, MAaKPORJIEMEHTHI, TUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPANbI, TOpPHbIE MOPOJBI,
M0JIE3HBIE UCKOIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.



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

JINUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOYyYEeHHMS XUMHUU B CIUHCTBE y4EOHOU W
BOCIIUTATEJILHOM J€ATETHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATBIMU B
oOIlfecTBEe TMpaBUJIaMU M HOPMaMM TOBEICHUS M CIOCOOCTBYIOT TIpolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00YyUYarOIIUXCsl.

JIudHOCTHBIE ~ pE3ynbTaThl  OTpakalOT  TOTOBHOCTH  OOYyYaromIMXcs
PYKOBOJCTBOBATbCA CHCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAlHUN W
paclIMpeHue OnbITa ASSITENLHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpuoTHYECKOr0 BOCIUTAHUS

LEHHOCTHOI'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEOUI0, TOHMMAHUS 3HAYECHHUS XUMHUYECKON HAyKH B JKHU3HU
COBPEMEHHOI'0 O0IEeCTBa, CIOCOOHOCTH BIAAETh JIOCTOBEpHOM HH(pOpManuei o
MEepPeAOBBIX JOCTHKEHUSX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U 0OIIECTBA;

2) rpa:KIaHCKOro BOCTIMTAHMS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M MpaBWiIaX MEKIUYHOCTHBIX
OTHOIIIEHUM B KOJIJIEKTUBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOW,  Y4EOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JpPYyrux  BHJAX
JESTENHHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW MAEATENHHOCTU TMPHU
BBITIOJIHEHUU Y4YEOHBIX, TO3HABATENbHBIX 3aJ]a4, BBIIOJIHEHUH XHUMHYECKHUX
AKCIEPUMEHTOB, CO3IaHUN YUEOHBIX IPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpolecce JTOW Yy4yeOHOW JesATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJAEHHWE M TMOCTYNKH CBOUX TOBApHUILEH C TMO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHUYECKHUE MPEACTABICHUS O BEIIECTBE M XMMHYECKOM pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTAaBIISIIOLIUE
OCHOBY I TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHUHBI MUpa, NpeacTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJIbI, B3aUMOCBS3SIX YEIOBEKa C
IPUPOTHOM CPEAOM, O POJIM XMMHUH B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA MOJYYE€HUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOIHUMBIEC IJI1 OOBSICHEHHS HAOII0JaeMbIX MPOIIECCOB U SIBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOATENBHON paboThl C Yy4YEOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHMMH CpPEICTBaMH HH()OPMaIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYECHHUIO M TO3HAHWIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH H
CHOCOOHOCTP K  camM000pa3oBaHUIO, TPOEKTHOM W  HCCIEIOBaTENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEHIIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHWE TIICHHOCTH J>KW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 >KW3HM, OCO3HAHWE TIOCIEACTBHHA U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHUsI),
HEOOXOIMMOCTH  COONIOZICHUSI TMpaBWJI OE30MacHOCTH TIPU  OOpaIeHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEaIbHON KU3HU;

5) Tpy10BOr0 BOCIMTAHMSI:

UHTEpEC K MPAKTUYECKOMY U3yUYeHHUIO TTpodeccuil u Tpyaa pa3inyHOro poja,
yBOXEHUE K TPYAYy W PE3ylbTaraM TPYAOBOW MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAaHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
WHANBUIYaTbHON TPAEKTOPUM MPOJIOIKEHHSI 00pa30BaHUsl ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPOodeCCHOHATBHON ACSITEIbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHAIBHON CPEJIC;

6) PK0JIOrH4eCKOro BOCIIUTAHMS

AKOJIOTHYECKH IIEJIeCO00pa3HOE OTHOIIEHHE K TPHUPOJAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHMSI, TOHMMAaHNUE IIEHHOCTH 37J0POBOTO U
O0e3omacHOoro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 370POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
paBmII 0€30ITaCHOTO MTOBEAEHUS IIPU padOTEe C BEIIECTBAMHU, a TAKKE B CUTYaAIIUAX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPH M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXAIOLIeH MPUPOTHON CPeAoi, A OBBILIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HAHHUS TJI00aJbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTUYECKOT0 MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOM U COIUAIBHON MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMETHBIX pPE3YIbTATOB BBIICISIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHPOBO33pEHMSI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOPhIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUU W3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEIOCTHON



HAY4YHOM KapTUHE MUpa, U YHUBEPCaAJIbHbIC YueOHbIE NCUCTBUS (IT03HABATEIbHEIC,
KOMMYHHKAaTHBHBIC, PETYJISTHUBHBIC), KOTOpbIE OOECTeUMBaOT (HOPMHUPOBAHHUE
TOTOBHOCTH K CaMOCTOSITEIFHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4YeOHOMU
JeSATEIHbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble joruyecKkue 1eMCTBUA:

YMEHHSI HCIIOJIb30BaTh MPUEMBI JIOTHYECKOIO0 MBIIIJICHUSI MNPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHUYECKUX MOHITUU (BBIACTATH UX XapaKTEpHbIC
MPU3HAKU, yCTAaHABIWBATh B3aUMOCBSI3b C JPYTMMHU MOHSITUSIMH), UCTOIB30BATh
MOHATHUS JUISl OOBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIacCU(DHUKAIIMK XUMHYECKHUX BEIIECTB W XUMHUYECKUX PEaKIuH,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKIYy OOBEKTAMH HU3Y4YCHUS,
CTPOUTH JIOTUYECKUE pacCykAeHus (MHAYKTUBHBIC, JCNYKTUBHbBIC, 10 aHAJIOTHN),
JIe7IaTh BBIBOJIbI U 3aKJIFOYEHUS;

YMEHUE TMPUMEHITh B TPOILlECCE€ TMO3HAHMSI TMOHITUS (HpPEIMETHBIE W
METanpeaIMETHbIE), CUMBOINYECKHE (3HAKOBBIE) MOJIEH, UCTIOIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHMBOJ DJIEMEHTA), XHMH4YecKas ¢GopMmylia M YypaBHEHHE
XUMUYECKON peaKluu — MPU PElICHUH Y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4ETOM
ATUX MOJEIBHBIX MPEJACTABICHUN BBISIBISATH M XapaKTePU30BATh CYIIECTBEHHbIC
MPU3HAKU U3yYaeMbIX O0BEKTOB — XMMUYECKHX BEIIECTB M XUMHUECKUX PEaKIINi,
BBISBJISITh ~ OOIIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJIEACTBEHHBIC CBSI3M U
MPOTUBOPEUHUS B U3YUAEMbIX IIPOIIECCaX U SIBIICHUSX.

Ba3oBble uccieaoBaTebCKUeE JeiiCTBHS:

YMEHHUE HCIIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAUYECTBE HMHCTPYMEHTA
MO3HAHMUSA, a TaKKe B Ka4eCTBE OCHOBBI I (POPMHpPOBAHHMS THIIOTE3BI I10
IIPOBEPKE MPABWIHBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHHe OIbITa IO TUIAHUPOBAHUIO, OPTaHU3allMU U TMPOBEIACHUIO
YYCHUYECKUX OJKCIEPUMEHTOB, yMEHUE HaOMIoJaTh 3a XOJOM IIpoIlecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €Tr0 PE3yNbTaT, (OPMYITHUPOBATH 0000IIECHHS U
BBIBOJIBI 110 pE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITE OTUET
0 MpojielaHHoM padoTe.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHATU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pa3JIMUHBIX BUJOB U (POPM MPE/ICTABICHUS, MOJYIAEMYIO U3 PA3HBIX UCTOYHUKOB
(HayyHO-TIOMYyJISIpHAS ~ JIUTEpaTypa XUMHUYECKOTO COJCp)KaHHs, CIPaBOYHBIC
nocobusi, pecypchl MHTepHeTa), KpUTHYECKH OIICHUBATh NPOTUBOPECUYMBYIO U
HEJOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBl M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENIBHBIX 3a7a4 ONPEASIEHHOTO TUIIA, MPUOOPETEHUE OIbITA B
0o0JlacTU  HMCTOJIb30BaHUSI  MH()POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3JIMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATh ONTUMAIBHYIO (pOopMy TpencTaBieHus: uHGpopmaIuu u
WUIIOCTPUPOBATh pEIIaeMbl€ 3a/1aud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAILUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON AEATENbHOCTH MH(DOPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOI0 XO35MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH NPUPOJHOU
CpEnBbl.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMNPOCHl (B Xoje Auanora W (WiIM) JHUCKYCCHM) TIO
CymecTBy  oOcCyXkmaemMoil  TeMbl, (OPMYIHPOBATH CBOU  MPEIJIOKCHHS
OTHOCHUTEJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a/1a4H;

YMEHHA  MPEICTABIATh  NOJNYYEHHbIE  pE3yJNbTaTbl  [O3HABATEIBHOM
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALHNI0
pE3yIbTATOB BBIMOJHEHUSI XUMHUYECKOT0 HKCIEpUMEHTa (J1abOpaTOPHOrO OIMBITA,
J1a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOI0 MPOEKTA);

yMEHUS y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATENbCKOW  JIEATEIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NpOOJIEM Ha OCHOBE Y4é€Ta OOLIMX HHTEPECOB M COrJAaCOBaHUS
no3utivii (o0CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMS
COBMECTHBIX JCHCTBHM, OIpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CAaMOCTOSITENBHO ONPENENATh LEIU AEATEIbHOCTH, IJIAHUPOBATH,
OCYHIECTBIISATh, KOHTPOJIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSTENHHOCTh, BRIOUPATh Harbonee d3(PPeKTUBHBIC CITOCOOBI PEIIeHUsT yIeOHBIX U
MO3HABATENbHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEUIOKEHHBIM  aJITOPUTM  JIEUCTBUKA IIPM  BBINIOJIHEHUM 3aJaHUM C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIO0JIH30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jIaracMble B YCIOBUU 3aJaHUN.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep KaHMsl, YCTAHOBJIECHHOTO JaHHOW QeaepanbHOll pabodeil Mmporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



nehcTBul, crnenuduUeckue A TPEAMETHOW 007acTh  «XUMUS», BUJIBI
NEATENTbHOCTH MO  IOJYYEHHI0 HOBOTO 3HAHUA, €ro  HWHTEpIpETaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K koHiy oOyuenust B 8 kiacce npeMeTHbie pe3yJbTaThl HA 0230BOM yPOBHE

JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOMMUXCS YMEHUH:

e PpPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECH
(omHOpOHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHYECKasi peakius, KiaccUu(PUKamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU 3 (EKT peakiinm,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHasi OpOuTalb, pPaanyC
aToOMa, XMMHYECKAsl CBSI3b, MOJIAPHAS M HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATUOH, AaHUOH, PACTBOpP, MACCOBas NI0JS BEIIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPALLICHUMN;

e HCIIOJNIB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBlieHUs (GopMyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OIpEAENsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCICHMSI  DBJEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAUIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUW IO
dbopmynam, BHI XUMHUYECKON CBsi3M (KOBaJe€HTHas M WOHHAsA) B
HEOPraHUYECKHUX COCIMHEHHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TOHUMAHHUE NEPUOJNYECKON 3aBHUCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHus B llepuomnueckon cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHMS, 3aKOHA ABOraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabIMuHyro ¢opmy Illepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JIndaTh IIOHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodoouynas noarpynna (b-rpynmna)», maneie u
OoJbIIMEe TEPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKUx »diaementoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sfapa, o0lee Yucio 31eKTPOHOB
U pacrpeelieHHe UX 10 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE Peakuuu (10 YUCIy U COCTaBY YYAacCTBYIOLIMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXKasi ONMHCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOrHO3UPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSX;

BBIYMCIIATh OTHOCHUTENIbHYIO MOJIEKYJIAPHYIO W MOJISPHYIO MAacChbl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKON PEAKLINN;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHeHHUEe, 0000IlIeHHEe, CHCTEeMAaTHU3aluIo, KilacCUu(PUKaIuIo,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3EH — JISI M3YyYEHHS] CBOICTB
BEUIECTB M XHWMHYECKMX pEaKIHMil, €eCTECTBEHHO-HAYYHbIE METOJbI
NO3HAaHUA — HAOJIOJEHHE, W3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIA U MBICTICHHBIN);

clelIoBaTh  IpaBWJaM  [OJb30BAaHUSA  XUMHUYECKOM  TOCYIOM U
7a0opaTOpHBIM O0OpYJOBAaHUEM, a TaKXKe mpaBuWjaaM oOpalleHust ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIUSAMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOJAa M KHCIOpOJa), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEAEIEHHON MACCOBOM HOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb M MPOBOAWTH  XHUMHYECKHME  HKCIIEPUMEHTHI  TO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOydenust B 9 kiacce npeIMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XWMHYECKHUX MOHSATHUWA: XHUMHYECKHUA
JIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUYECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAsT TUCCOLUAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3arop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble H



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUHU,
OKUCIIUTENIb,  BOCCTAaHOBUTENb, OKUCJIEHHE U  BOCCTAHOBJICHUE,
aIIIOTpONus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBaJICHTHAs, MOHHAs,
METaJUTMYECKasi), KpPUCTAJUIMYECKAss peHIeTka, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHYECKON peakluHuH, NPEAEIbHO JIONyCTUMAasd
koHueHTpauus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATUH U
MIPUMEHSATH ITU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPALLICHUN;
UCIIOIb30BaTh XHMMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU 1o ¢opmysiaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, HWOHHAs, METANIMYeCKas) B HEOPraHHMYECKUX
COCMHEHUAX, 3apsi MOHA MO XUMUYECKON (opMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWUYECKHUX COCIMHEHHH, THUIl KPUCTAJUIMYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: OINHUChIBATH W XapaKTepHU30BaTh
Tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTORB:
paznuyaTh TOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odyHas
nonrpynmna (b-rpymma)», Maneie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCS B MEPUOAUYECKON Taldmuue, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsii  siApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAWHEHUN B
npeaenax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UITMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIYy U COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTEIeHEeW OKUCIEHUs
XUMHYECKUX JIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HUESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
pUMEpPaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUid;

COCTaBJISITh YPABHEHHSI DJECKTPOJUTUYECKONM JOUCCOLMALIMU  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIINI HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUH, MOATBEPKIAIONIUX CYIICCTBOBAHUE
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCHUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH IIPOTEKAHUS XHUMHYECKUX TIPEBpaIlleHUH B Pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJSAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOT'O0 »JJeMEHTa I0 (opMyIe
COCIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, IMIPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUM;

co0Ir01aTh IpaBwia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIHMSAMU TII0 BBIMOJHEHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEMIECTB (aMMHaKa U YIJIEKUCIIOTO ra3a);

MPOBOAUTh  PEaKIMH,  IOJATBEPKIAIOIINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHUI-, OPOMU/I-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibpar-, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIIECTR;

MIPUMEHSTh OCHOBHBIC OIEpaIllii MBICIUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0O00OIlEHHE, CHUCTEMAaTU3AIlMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHHUS CBOWCTB BEIICCTB U
XUMHUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHHE, M3MEPEHHUE, MOJISIMPOBAHUE, SKCIIEPUMEHT (peaIbHBIM W
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC
KonnuecTBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTPOHHBIE (LU (PPOBBIE)
KonTtpoabHble IIpakTHyeckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTebHbIE PeCypchl
padoTbI padoThI
Paznea 1. I[lepponayajibHbIe XUMUYECKHE NOHATHS
XuMus — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [IOK

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

YeJI0BeKa

12 BemecTBa 1 xumuueckue 15 | bubmuotexa [JOK

' peaknuu https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 20

Pa3nen 2. BaxxuHeiimme npeacTaBuTe M HEOPraHMYeCKUX BelleCTB
1 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKcHIax https://m.edsoo.ru/7f41837¢c
s Bonopon.Ilonstre o kucnorax 2 | bubmuorexa [IOK

' U CONSIX https://m.edsoo.1u/7f41837¢
)3 Boma. PactBopsr. [Tonstie 06 5 | 1 bu6mmoreka [IOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
s 4 OCHOBHBIE KJIaCCHI 1 | | bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznen 3. Ilepuoauvecknii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

XumMuuyeckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu
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[Tepuonuueckuit 3aKOH U

a1 Ilepnonnueckas cucrema 7 bubnuorexa LIOK
XUMHUYECKUX deMeHTOB [l. W. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBSI3b. Bu6morexa [IOK
32 ORHCIHTEIEHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKLIUU
Hroro no paszery 15 EtI:stH/I;II(I)lT:cI;SaO(I)_[r?E f41837¢
Pe3epBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O0 63

[NPOI'PAMME



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

KoauuecTBo yacoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM uudposbie
Ne ni/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XMUMHYecCKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 | bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Ki1acca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka [JOK
' peaxkuuit https://m.edsoo.1u/7f41a636
13 DIEKTPOUTHYECKAs JUCCOLHALIHSL. g | | bu6nnoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Paznen 2. HemeTanibl M MX cOeIMHEHUS
)1 OO01mas xapaKTepUCTHKa XUMUIECKUX 4 | bu6nuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepuCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [OK
' PyHiibL. - https://m.edso0.ru/7f41a636
COEJIMHEHUS
OO01mas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemMeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorera [IOK
’ PYTHIRL: ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6m1as XxapakTepUCTUKa XUMHUECKUX
2.4 snemeHToB [VA-rpynmnel. Yraepon u 8 1 2 bubmmorexa [IOK
' 3 PYIITBL. FTIIEpOs https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COEAMHEHUS
Hroro no pazueny 25



https://m.edsoo.ru/7f41a636
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Paznen 3. Merauibl 1 MX COeIMHEHUA

. bubnmoreka [JOK
31 Obmme cBoiicTBa MCTAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxkneiimue MeTaiibl 1 UX COSTUHECHUSI 16 hitps://m.cdsoo.rw/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 B N AL B K <a 3 bubmuorexa [IOK
' CIHECTRA 1 MATCPHAIILL B HUSHH HEIOBC https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHoe Bpems 3 bubmmorexa [OK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HOYPOYHOE IIVTAHUPOBAHHUE

8 KVIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka KonTtpoasnbie | I[IpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThbI
pecypchl
1 [Ipenmer xumuu. Pois XuMuu B )KU3HU | bu6mmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [lonsiTHE O METOAX MO3HAHUS B XUMUHU 1 bubamorera LOK
A https://m.edsoo.ru/ff0d227e
IIpakTueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPHU U PUEMBI 1 bubnnorexa [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTtele BemecTBa M cMecH. CriocoObl | bubmuorexa [IOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmorexa OK
A 1 {Ha HpuMep hitps:/m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bu6nunorexa LIOK
6 A 1
TOMBI M MOJICKYIIbI https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE PJIEMEHThI. 3HaKH ] bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U ClIOXKHBIE BEIIECTBA 1 bubamorexa [TOK
p m https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPHOE YUECHHE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

but6moreka [IOK

10 X eckas o a. BamenTtHoc
HMICCKas pOpMyN HTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX DJIEMEHTOB
1 OTtHOcCuUTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOCUTENIbHASI MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10J19 XHMMHAYECKOr0 bubnuorexa LIOK
3JIEMEHTA B COCIUHCHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKHE U XUMUYECKUE SBJICHUS. bubmuorexa [IOK
XuMu4eckas peakius https://m.edsoo.ru/ff0d37fa
s IIpu3Haku U ycaoBuUs IPOTEKaHUS bubnnorexa [IOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
BrrunciaeHus KoJIM4yecTBa, MacChl
17 BEIIECTBA IO YPaBHEHUSIM XUMHYECKHUX bubnmorexa [OK
HICCTBa 1O yb https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukamnms XuMruaecKux peakiui
18 (coenuHeHwUs, pa3IoKEHUs bubamorexa [HOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIlIeHus, OOMEHa)
M. B. JIoMOHOCOB — yuY€HBIN-
19 sHiMKIoneauct. O0o0IEeEHne U bubnmorexa [OK
1 AT o hitps://m.edsoo.ru/ff0d40c4
cHCTeMaTH3alus 3HAaHUI
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
)1 Bo3ayx — cmech rasos. Cocras bubmmoreka LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



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

IIPpOCTOC BEHIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCICHUS bubmmorexa [IOK
PoAa {peakdl : https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 oxcumax
CriocoObI MOTy4eHHUST KHCIIOPO/ia B
23 nmabopaTopuu }I:IH OMI)IIHJ'IerHOCTI/I bubmorexa OK
patop P ' https://m_edsoo ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoi
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TorumBo (HedTh, yroiab U METaH).
25 3ar 513He1§ne(11;03 . a, crIoco0bI )ero bubmmorexa [IOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAILLCHUS
[IpaxTrueckas padora Ne 3 o Teme
26 «[lony4eHnue u coOupanue KUCIopoia bubamorexa [HOK
ya . p poa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €ro CBOMCTBY
7 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
)3 du3nUeCKUe 1 XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6numorexa [IOK
29 ITo € 0 KHCJIOTax U CO
FUTTHE © ICHETOTAX 1 COTX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHus BOJI0OPO/Ia B bubnnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
ITpaktuyeckas padora Ne 4 o Teme
bu6numorexa [IOK
31 «ITonyueHnue u coOupanue BOIOPOIaA,

W3y4YEHUE €ro CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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Moutsipablii 00BEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIHYECTBA
33 BCIIECTBA ra3a I10 €ro N3BECTHOM bubmotera [IOK
0 MY https:/m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3oB 1o
34 ABHCHHIO PCaKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
P .. peaitt " https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIECHUI Ta30B
35 DU3NYECKUE U XUMUYECKHUE CBOMCTBA bubmuorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lorsTie 00 bubmuorexa [IOK
HHIAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacwimeHnnbie
37 ¥ HEHaCBIIIICHHBIC pacTBOPLI. MaccoBas bubmorexa HOK
5 PaCTBOPHL. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
13 «IIpuroroBiieHrEe pacTBOPOB C bubnnorexa [IOK
onpeaeIEHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»
39 KonTponbhas padora Ne2 o Teme bubnmoreka [IOK
«Kucnopoa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 OKcHbl: COCTaB, KiIacCupUKaIus, bu6nunorexa LIOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUA: COCTaB, KJIacCU(pUKAIIHS, bu6nuorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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13 [lonyyeHnue u XUMHUECKUE CBOMCTBA bubnmorexa [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, bu6nmmorexa [IOK
HOMEHKIIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 cnocoérfl) o1 )eHI/ISI XHMHquKHe bubmorexa OK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33/]1a4 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEJIMHEHUI»
43 ['eneTnueckas CBsI3b MEXAY KJIaCCAMU bubnmoreka [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [IOK
49 O06001IeHre U cucTeMaTU3aIus 3HaHUH
Hl 1 https://m.edsoo.ru/00ad9cb2
KontponbHas pabota Ne3 no teme
50 "OCHOBHBIE KJIACChl HECOPTaHUYECKUX bubmorexa LOK
on p https://m.edsoo.ru/00ad9ela
COCIMHCHHI
[lepBbie TOMBITKY KIACCHU(PUKAITUU
51 XUMHUYECKUX A1eMeHTOB. [loHsTHE O bubmmorexa [IOK
i https://m.edsoo.ru/00ad9ffa
rpyImnax CXOJHbIX 3JIEMEHTOB
[Teproanueckuii 3aK0H U
52 Ilepuoanueckast cucTeMa XUMUYECKUX buGnuorexa [OK
P https://m.edsoo.ru/00adasS2c
anemenToB J. 1. Menneneena
bu6nmorexa [IOK
53 [Tepuonapl, rpynibl, HOATPYIIILI

https://m.edsoo.ru/00adaS52c
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Crpoenune atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEeK
55 aToMOB 3J1IeMeHTOB [lepuonnueckoit bubmorexa LHOK
https://m.edsoo.ru/00adabbce
cuctemsl /. 1. MenneneeBa
XapaKkTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
[Tepuognueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leprnoandeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U npakTuku. [, U. bubmmorexa [IOK
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
IpaKJaHUH
53 DNEKTPOOTPULIATEIIBHOCTh AaTOMOB bub6mmorexa [LIOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 Honnas xumuseckas CaAse https://m.edsoo.ru/00adac34
60 KoBasieHTHas osisipHast XuMU4ecKas bub6mmorexa [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKAst bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nunorexa [IOK
62 Crenenb oKHCICHHA https://m.edsoo.ru/00adae28
63 OKUCIUTENHbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [IOK
peaxknuu https://m.edsoo.ru/00adb076
64 OxucnuTenu U BOCCTAHOBUTENH bubmmorexa [IOK
https://m.edsoo.ru/00adb076
65 KontponbHas pabota Ne4 o teme bubmuorexa [IOK
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«CTpOGHI/IC aTomMa. XMMHYECKas CBI3b)»

https://m.edsoo.ru/00adb486

66 PesepBHblii ypok. O6001eH1Ee 1 1 bubnmorexa LIOK
CHUCTEMAaTH3als 3HAHU N https://m.edsoo.ru/00adb33c
67 PezepHblii ypok. O60011eHNE U | bubmmoreka [IOK
cucTeMaTU3alis 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eHNE U | bubnumorexa LIOK
CHUCTEMAaTH3allus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4YeHHusi | o0pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypcsl
Ilepnonueckuil 3aKoH.
| Ilepunonnueckas cucrema | bubnmorexa LIOK
XUMHUYECKHUX deMeHToB J[. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOWMCTB XMMHUYECKHX AJIEMEHTOB 1 bubamorexa [HOK
. https://m.edsoo.ru/00adbob6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HoMeHKIaTypa | bu6muoteka [IOK
HEOPraHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMudeckoi CBSI3M M THITHI | bubmuorexa [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme
5 «IToBTOpeHue u yriay0OaeHne 3SHAaHUH 1 1
OCHOBHBIX Pa3/€JI0B Kypca 8 Kiaccay
6 Krnaccudukanus XuMIIecKux | bubnnorexa [JOK
peaKuuii o pa3JIM4YHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOMN
7 eakuu. [ToHITHE O TOMOT€HHEIX U 1 bubmmorexa [OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[lonsiTe 0 XUMHUYECKOM PAaBHOBECHH.
bu6nunorexa LIOK
8 @DaxkTopsl, BAUAIOLINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU M IIOJIOKCHUC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOI'0O PaBHOBCCHA

OKHCITUTEIIFHO-BOCCTAHOBUTEIBHEIC

bubmuorexa [IOK

9
peakunu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 rncconuanmu. CUiIbHbIE U ci1a0ble Bubmiorexa IIOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEAKIINN Bubmaorexa ITOK
P peart hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBaHHUH B CBETE MIPEICTABICHUN Bubmorexa IIOK
peA hitps:/m.eds0o.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIINN
XMMHYECKUE CBOUCTBA COJIEU B CBETE
13 [IpeICTaBICHUN 00 Bubmaiorexa IIOK
pea § hitps://m.eds0o.ru/00add8b2
ANEKTPOIIUTUIECKON JUCCOLUAIIUU
14 ITonarue o ruapoIn3e cojiel bubmmorexa [OK
P hitps://m.eds00.ru/00add9d4
1 O06o00611eHe U cucTeMaTU3aLUs bubmuorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
[Tpaktrueckas padota Ne 1.
16 «Permenne 3xcriepuMeHTAIBHBIX bubmaorexa LHOK
P https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o reme
17 «INEKTPOIIUTHUECKAST TUCCOLINAIIIS bubmmorexa [OK
p A HHATHL https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
O01asg xapakTepUCTUKA IaJI0r€HOB.
18 XI/IMI/I‘-IGCKII)/IC CBgﬁCTBa Ha IpuMepe Bubmaorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHasi KUCIIOTa, bubmuoteka [IOK
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XUMHYECKHE CBOMCTBA, IIOIy4CHHE,
IIPUMEHEHNE

https://m.edsoo.ru/00ade104

[Tpaktuueckas padora Ne 2 o Teme

20 «TonmydeHue COIAHON KUCTIOTHI, brbmrorexa LIOK
. . https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTB»
Breruucienus mo ypaBHEHUAM
21 XUMHYECKHUX PEaKUU, €CIIH OUH U3 bubmorexa LOK
https://m.edsoo.ru/00ade4 88
pEeareHToB J1aH B U30BITKE
” OO01mas xapakTepUCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynner https://m.edsoo.ru/00ade64a
AnnotponHbie MOAU(DUKAIIUU CEPHI.
73 Haxoxnenue cepbl 1 €€ cOeMHEHU I bu6muoteka LIOK
B IIpUpoJie. XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoznopo1, CTpOEHHE, Bbubnuorexa IIOK
bu3HYeCKre U XUMUIECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepol. CepHast KUCHOTA,
25 (bI/BI/IfI[eCKI/IE u xmfl/lquKHe CBOMCTBA, bubmmorexa [IOK
https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE IIPOMBINIICHHOTO CIIoco0a
26 MOJTYyYEHHS] CEPHON KUCIIOTBHI. bubnuorexa [IOK
XUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpPY’KaroIleH cpelibl COEAUHEHUAMU
cephl
7 Brruucnenue MaccoBol J0JIM BBIXO/a bu6mmoreka [IOK
IIPOAYKTA peaKkuuu https://m.edsoo.ru/00adec8a
28 OO0m1as XapaKTEpPUCTUKA JIEMEHTOB bubmuorexa [JOK
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VA-rpynnel. A30T, pacripocTpaHEHHE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nUecKue u

bubmuorexa [IOK

29 XHMHYECKHUE CBOMCTBA, OJIYUYCHHUE U
YA https://m.eds00.ru/00adf004
pUMEHEHHE
[IpakTueckas padora Ne 3 o Teme
30 «lTonyuenne ammuaka, U3ydeHUE €ro bubmmorexa [IOK
. I > 133 https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpusnueckue u bubnmnoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcronb3oBaHue HUTPATOB U COJIEN
aMMOHHSI B KQU€CTBE MUHEPATBLHBIX

32 T00peHuil. XUMHUUYECKOE Bubmaorexa IIOK
YAOOPCHHH. 5 hitps://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIICH CpeIbl
COCTMHEHUSIMU a30Ta
®docdop. Oxcun pochopa (V) u

33 cpoc:il))o pHaﬂ KI/ICJ'I((I))Ta (bQ)IEIaH(qe)CKHe u bubmmorexa [IOK

p o1a, hitps:/m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTyYCHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOpEHUH. bu6muoteka [IOK
3arps3HeHue NPUPOIHOM Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHUE B

35 npu f)) e (E))H3H{,ICCK1:I,46 U XUMUYECKUE bubamorera LOK

P P Ac, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupsl yriaepoaa, ux GU3ndeckue u bubnmoreka [JOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIOTHYECKHE TPOOJIEMBI,
CBsA3aHHbIE C OKcUoM yriaepoaa (IV)

37 YrosbHasg KUCJIO0Ta U €€ COJIN bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padora Ne 4 o Teme
"[TomyuyeHune yriaekucioro rasa. bubnmoreka [JOK

38 KauecTBenHnas peakuusi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
roH"

[lepBoHavanbHbIe MOHATHS 00

39 OpPraHMYECKUX BEIIECTBAX KaK O bubmmorera [IOK

https://m.edsoo.ru/00ae054¢e
COEJIMHEHUSX YIiIepoia
40 Kpemuuii u ero coenunenust bubmorexa HOK
https://m.edsoo.ru/00ac080a
[TpakTrueckas pabota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuorexa [IOK
«BaxHelmme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»

Kontponbhas pabota Ne3 mo teme
42 «BaxHeimme HeMeTaIbl U UX bubmmorera [IOK
https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO6m1as XxapaKTePUCTUKA XUMHUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Merannueckas CBsi3b U bu6mmoreka [IOK
MeTaJUINYeCcKas Kpucrauinyeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIIEKTPOXUMHUYECKUH Psif bubmorexa OK

HanpsH>KEHUH METaJlJIOB

https://m.edsoo.ru/00ael 156
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OO6m1re crnocoObl MOTyYeHUs
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHEHUAM XUMUYECKUX PEaKIUi bubmmorexa [OK
yp PeaKiuH, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJAEPKUT
npuMecu
bu6nmoreka [IOK
46 ITo € 0 KOppo3 eTaJlIo
HATHE O KOPPO3HH METAILIOB https://m.edsoo.ru/00ael1278
bubmuorexa [IOK
47 eJIo € MeTall
[Henounbie meTaLIL! https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHO3EeMENBHBIE METAIIIIBI — bubmuorexa [IOK
KaJILIUHA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxkneiimue coeIMHESHNS KaJIbIU bubmmorexa [OK
A A https://m.edsoo.ru/00aelS5e8
51 O060011IEHNE U CUCTEMATH3AIHS
3HAHUU
50 JKécTkocTh BOABI 1 CLIOCOOBI €€ bu6mmoreka [IOK
yCTpaHEHUS https://m.edsoo.ru/00ac1886
[IpakTrueckas padora Ne 6 o Teme
53 "YKECTKOCTHL BOABI U METOMEI €€ bubmorexa OK
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6nmorexa [IOK
54 An 7|
TOMUHHH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bub6mmorexa [IOK
TAAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmmoreka 110

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, THAPOKCHUABI U COJIM KEJIE3a

bubmuorexa [IOK

37 (II) u xene3a (III) https://m.edsoo.ru/00ae35e6
53 O06o001eHe 1 cucTeMaTU3aLUs
3HaHUI
[TpakTuueckas pabota Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«BaxxHeumue MeTaibl U X https://m.edsoo.ru/00ae3de8
COCMHEHUS
Boruucnenus no ypaBHEHUsAM
XUMUYECKHUX PEAKLUM, €CIIU OJIUH U3
60 pEareHToB J1aH B U30bITKE WU bubmmorexa [IOK
COIEPKUT IpUMecH. Berancnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa TPOIYKTa
peakiumn
61 O606HvleHI/Ie M CHUCTEMATHU3AIIHS
3HAHUI
Konrponsnas padora Ne4 o reme
62 «Baxuneime MeTauibl U UX
COEMHEHUS»
63 BemectBa u Mmatepualibl B bubnnorexa [JOK
MMOBCEHEBHOW )KU3HU YETIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arps3HEHUE bubnuorexa [IOK
OKpYKarlollei cpeasbl https://m.edsoo.ru/00ae4270
65 Posnb xviMuM B perieHun bub6mmoreka [IOK
IKOJIOTHYECKUX TTPOOITIEM https://m.edsoo.ru/00ae4270
66 PezepaHblil ypok. O600111eHNE U bubmmorexa [IOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PeseprubIiil ypok. O6001eHIE 1 bubmuorexa [IOK
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CHUCTEMaTHU3al A 3HAHUI

https://m.edsoo.ru/00adb33c

68 PesepBHblii ypok. O6006111eH1E 1

cUcTeEMaTHU3alus 3HaHUI

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
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