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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBE (QenepanbHO paboueld MPOrpaMMBbI
BOCIIUTAHUS U C YUETOM KOHIICTIIIMH MPENnoaBaHus y4eOHOro npeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coJiepKaHue,
npelycMaTpUBaeT paclpe/ielieHue ero o KiaccaM W CTPYKTYpPUPOBAaHUE TIO
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€M, JIOTMKKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUMXCs, ONpeAesiieT BO3MOXKHOCTH MpeaMera Jyis
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTeNlbHOM
IporpaMMbl Ha YPOBHE OCHOBHOI'O O0IlEr0 oOpa3oBaHusA, a TakKe TpeOOBaHUM K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIMIErocss MO OCBOCHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
o0Oy4aromierocsi, ero MnpeACcTaBICHU O MaTepUaTbHOM EIMHCTBE MHUpPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUSI.

N3yuenne xumuu:

CHOCOOCTBYET  pealM3aluMyd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HABBIKOB HMX CaMOCTOSATENbHOW y4yeOHOW JesTEeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeNbHOCTH;

3HAKOMHUT CO CHEIU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
1[EJIOCTHOTO B3IJIsSIIa HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH 00 Yy4aIOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJE, K UETOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTMYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
aJanTHUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XUMHH Ha ONPEEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00ILIEr0 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTHENbHBIX 3HAYMMBIX IOHITHI
OpPraHUYECKON XMMUHU.

CrtpykTypa coaepaHus MpOrpaMMbl O XMMHUU CPOpPMUpOBaAHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
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;

— TpeacTaBiIeHUM 00 DIIEKTPOIUTHUYECKOM JUCCOLMAIMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pPacCMaTPUBAKOTCA HAa OCHOBE OMIMUPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBIIONHSAS (QYHKIUM OOBACHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEM MPAKTHYECKOrO0 NMPUMEHEHHUS U MOIyYEHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOW MNPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
MEeToAaM MO3HaHHWA B Hayke. M3ydeHue XWMHUU NPOUCXOIUT C IPUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buonorus. 5-7 xknacce» u «Puzuka. 7 Kiaccy.

[Ipy wu3ydyeHUHM XHUMHHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHMA OCHOB
XMMHUYECKON HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHYECKOU
JEATENbHOCTH YEJOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIHBIX 00OOIIEHUI MHPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHUYECKUX PeaKinii, B (GOPMUPOBAHUH W PA3BUTUH TO3HABATEIHHBIX YMCHHUU U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4e€OHO-MCCIIEI0OBATEIhCKON
JESITeNbHOCTH, OCBOCHMHM TPAaBUI O€30MacHOr0 OOpalleHHsl C BEIIECTBAMHU B
ITIOBCETHEBHOM KU3HH.

[Tpn M3ydyeHUn XMMHHA Ha YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHUS BaKHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

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

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
oOy4Jaromuxcss K CamMOCTOSATEIbHON MO3HABATENBbHON JEATEIbHOCTH, HAyYHbIM
METOJlaM TO3HaHUsA, (OPMHUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOPA3HOW NEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHMSA, KIFOUYEBBIX
HAaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHHBEPCATbHOE 3HAYCHHE IS
Pa3ITUYHBIX BUOB JIEITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATH U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpPA, UCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU U3YICHUH
XUMHUH, TPUMEHITh WX MPH PEIICHWH Mpo0JeM B IOBCETHEBHOW KHU3HU U
TPYAOBOH IEATEIHHOCTH;

— (QopmupoBaHue Yy OOy4arOUMXCsi TYMAaHUCTHUYECKUX OTHOIICHUH,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1eJecO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbSI U OKPYKAIOIIEH MPUPOTHON CPEIBI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHSI OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQWIS W HAMPABICHHOCTH JATbHEHUIIIETO
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEASHHBIX IS W3Y4YEHUS XWUMHU HA YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIE XUMUYECKHE TOHITHSA

[Ipenmer xumuun. Ponb XMMUM B )KM3HHU YENOBEKAa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemecTB. [loHsTHE O MeTOAaxX MO3HAHUS B XMUMHUHU. UHUCTHIE BEIIECTBA U CMECH.
CriocoObI pa3zziesieHnus CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHUE HIeMEHThl. CHUMBOIBI XUMHYECKUX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTENbHAsT aTOMHasg Macca.
OtHocuUTEeNnbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 011 XUMUYECKOT0 3JIEMEHTa B
COCIUHECHUM.

KonunuectBo BemecTBa. Moinb. MonsipHas macca. B3anmocBs3p KoJIn4uecTBa,
Macchl U 4HCIAa CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacuérel 1o ¢opmynam
XUMUYECKUX COCTMHEHUH.

du3nuecKue U XUMUUYECKHUE SIBIICHUSI. XUMHUECKas peakius U e€ Mpu3HaKu.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUil (COeIMHEHUS, PA3I0KEHNs, 3aMeIlIeHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallieHus ¢ J1a0opaTOpHBIM 000PY/IOBAaHUEM, U3YUCHUE U OMKMCAHUE
duznuecknx CBOMCTB O00pa3IlOB HEOPTraHWYECKUX BEIIECTB, HAOJIOJCHHE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
MEIHOW MPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIIOTOM) siIBIeHUH, HaO0/IeHHEe U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasinoKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioxkeHUue THIPOKCUAA
menu (1) npu HarpeBaHuu, B3auMOICHCTBHE Kene3a ¢ pacTBopoM conr meau (11),
U3Yy4YEeHHE CTIOCOOOB pa3/iefieHHss CMECeil: C MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BbITIApUBAHUE, TUCTWUIAIMS, XpoMaTorpadusi, MPOBEICHHE OYUCTKU MMOBAPEHHOM
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MacChl, CO3JaHHE MOJICJIE MOJIEKYII
(IapocTepKHEBBIX).

BaxHeimue npeacTaBuTe, M HEOPraHMYECKMX BellecTB

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



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

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE PEAKIMHU. TOIIMBO: yroillb M METaH. 3arpsi3HECHHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — »snemeHT u mpoctoe BeniecTBo. HaxoxkneHue Bopopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MossipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 1074 BEUIECTBA B pacTBOpPE. XUMUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KM3HU 4denoBeKka. KpyroBopoT Boabl B MPUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpazyromue. Homenknarypa okcupoB. Dusznueckue U XUMHYECKUE
CBOKCTBa OKCUIO0B. [lonyueHne OKCUuIoB.

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

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHue KUCIIOT.

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

['eHeTnueckas CBSA3b MEXK]Y KJIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOACHHE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumMojaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO HCIOJIb30BAHUE BUIECOMATEpPUATIOB), HAOJIOAECHUE OOpa3I0B BEIIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTpyieM ©  KaibleM) (BO3MOXHO  HCIHOJb30BAaHHUE BUJIEOMATEPUAIIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEaKUMi HEUTPAIHU3aLNH, ITOJYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
AKCIEPUMEHTAJIbHBIX 33/ad MO TeMme «BakHeilne Kiacchl HEOPraHMYECKHX
COCIMHEHUI.

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

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (IIEOYHbIE U IIEJIOYHO3EMEIbHBIE METaIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTepHbIE OKCUIBI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. DU3MYECKUH CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB NEpUOIa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [l. WM. MenneneeBa. XapakTepuCTUKa XHUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTA HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akona u [lepuogndeckoil CUCTEMbI XUMUUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIEKTPOOTPULATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBS3b.

Crenenp  okucieHusi.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIIMHU.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIFOCTPUPYIOIIUX  NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnuie ceasu



Peanu3annsa MeXnpeIMETHBIX CBSI3€d INPU U3YYEHHM XUMHHM B 8 KJlacce
OCYILIECTBIISICTCSl 4Y€pe3 MHCIOJNb30BAHME KaK OOIIMX €CTECTBEHHO--HAYyYHBIX
NOHATUN, TaK U IOHATUM, SBJIAIOIIUXCS CUCTEMHBIMH I OTIAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO6uire ecTecTBEHHO--HAYy4YHbIE MOHATHS: HAYYHBIN (akT, runoresa, Teopus,
3aKOH, aHalu3, CHUHTE3, KilacCUPUKalMs, TEePUOJUYHOCTh, HAOIIOACHUE,
JKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: MaTepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKAN 3apsil, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (pU3NuecKue BEIUYUHBI, €IUHULIBI
U3MEpEHUs1, KOCMOC, IIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, Apixanue, buocdepa.

I'eorpagus: arMmocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE MOPOJBL,
II0JIE3HBIE UCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BewecTtBo M XUMHYeCKas peakuus

ITepuoanueckuii 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
XUMUAYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kalausd, KAIbIUA H HX
COCUHEHUN B COOTBETCTBUU C IIOJOXKEHHEM DJJieMeHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenne BellecTBa: BHUIBI XWMHUYECKOW CBA3U. THIIBI KPUCTAIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BEUIECTB. XUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COCIMHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peaklyid Mo pa3auvyHbIM MPU3HAKaM (10 YHCITy
U COCTaBy YYacTBYIOIIUMX B PEaKIMM BEIIECTB, IO TEIUIOBOMY 3(dekTy, 1o
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U 3HIOTEPMHUYECKUE PEAKIUU, TEPMOXUMUUYECKUE
YPaBHEHHS.

[Tonsitue o ckopoctu xumuuecko peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [[oHATHE O TOMOT€HHBIX M T'€TePOreHHBIX
peakuusax. [lonstue o xkaranuse. [lonsTue 0 xumMu4ueckoMm paBHoBecur. PaKTOPHI,
BIUAIOIIME HA CKOPOCTh XHMMHYECKOHW pPEaKIUU U II0J0KECHUE XUMUYECKOrO
PaBHOBECHS.

OKHCIANTETbHO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  pPEaKLUH. CocraBienue YPaBHEHU I



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMI €  HMCIOJIb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconanuu. KauecTBeHHbIE peakiui Ha MOHBI. [IoHATHE O TUAPOIU3E COJEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETaUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (DAKTOPOB, MCCIEIOBAHUE DIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3oBaHue ocalika, BbIJEJICHUE Tas3a, oOOpa3oBaHWE BOJAbBI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUU
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HemeTa/uibl U MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOJIeCTBUE € MeETAJIaMHM, HEMETalIaMH, IejioyaMu). XJIIOPOBOJOPO/I.
ConsiHast KucinoTa, XMMHUYECKHE CBOMCTBA, IMOIYyYEHHE, NMpUMEHeHHue. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0KJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue U (U3MYECKHUe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHYECKHe CBOMCTBA. OKCUABI CEpbl KAK NMPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnast kuciota, (Qu3Myeckue U XUMHUYECKHME CBOMCTBa (oOmue Kak
OpeCTaBUTeNsl Kjlacca KHUCIOT M crneuunpuuyeckue). XUMHUECKHUE peakluu,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJNy4YEHHS] CEPHOM KHCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
dbusznueckne U XxuMu4ueckue cBoiictBa. KpyroBopot azora B nmpupoze. AMMHUakK, ero
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0peHnii. XuMU4ecKoe 3arpsi3HEHUE OKPYKaIOIIEeH Cpeibl COEIMHEHUSIMHU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup docdopa (V) u dpochopHas Kuciaora, Gu3HIecKre U XUMHIESCKHE CBOMCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpynmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIepoi,  aJUIOTPOITHbIE
MOIU(HUKALKUH, PACHPOCTPAHEHUE B NpHUPOAE, (HUIUUECKHE U XUMUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupojge. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao0anbHOrO TMOTEIJIEHUS KIUMara, NapHUKOBBIN
addekrt. YronpHas Kuciaora v €€ coiid, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COECIUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YIIEBOIOPOAOB (yrojb, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl UX mepepaboTku (OEH3MH), MX pOJib B OBITY U NPOMBINUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHuss KpeMmHHUs B mpupone. OOmme mnpeactaBieHus o0
okcuzae kpemuus (IV) u kpemuueBor kucimore. CHIMKATHI, KX UCIOJIb30BAaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



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

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OMNBITHI, OTpaXkalolue (PU3NYECKUe U XUMUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOICHHE Mpollecca OOYIIIMBaHUS caxapa Mo JCHCTBHEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBiIEHHOMN CEPHON KUCIIOTHI, MPOBEAEHNE KAUECTBEHHON PEaKIMK Ha Cyabdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu aszora, (ochopa MU HX COEAMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYSHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOras3a, MojJydyeHue, coOMpaHue, paclio3HaBaHUE U WU3y4YEHHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHUE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenmme HeMETAIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTaJUIoB. MeTamndeckas: CBs3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBl 3amuThl UX OT Kopposww. CruiaBel (CTaib, YyTyH, JIOPATIOMUAHUH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B [lepuoanyeckoil cucteMe XMMUYECKHX
sanemeHntoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanusi). OKCHUIIBI U



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

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HNE B TIpupoae. PU3nUeCKue U XMMUYECKUE CBOMCTBA MarHus
U Kajplus. Baxuelimue coenuHeHHs] Kanblusi (OKCUJA, TUIAPOKCHI, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. N. Menneneesa, CTpoeHUE aroma, HaxoxAeHHUEe B Ipupone. Pusuueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
ATIOMUHUSL.

Kene3o: nonoxenue B [lepuoanyeckoil cucteMe XUMAYECKUX 3IEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, TuapoKCcH bl U coiu xxenesa (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEWUCTBUSI OKCHIA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KAJIbLWs, AJIFIOMUHUA, IMHKA, JKEJe3a
(1) u xenesa (1), mequ (1), HaOIIOACHUE U ONMCAHUE MTPOLIECCOB OKPAIIMBAHHMS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW >KM3HU 4YelloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBasi momoib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

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

Xumuueckuit IKCnepumMenm:

U3y4YeHre oO0pa3lloB MaTEepUaIOB (CTEKJIO, CIIaBbl METAJIOB, MOJMMEPHBIE
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSITUN, TAK U MOHSATUM, SIBISIOIINXCS CUCTEMHBIMH JJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (pakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KiIaccuukanus, MEepUOIUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIIbI.

®dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00pEeHUs, MUKPORJIEMEHThI, MaKpO3JIEMEHThI, MUTATEIbHBIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE MCKOIAEMbIE, TOIIMBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE PE3ylbTaThl OCBOCHHSI IPOTPAMMbl OCHOBHOI'O  OOIIEro
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOyYEeHHS XMMHUU B CIUHCTBE Y4EOHOU W
BOCIIUTATEIIbHOM JE€ATETHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSATHIMU B
oOIIIecTBE TMpaBWIaMM W HOPMaMHu TOBEJICHHS U CHOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANIM3AIMN 00YyUYarOIIUXCSl.

JIudHOCTHBIE  pE3yNbTaThl  OTpPakalOT  TOTOBHOCTH  OOYyYaromIMXcs
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAllUM U
paciMpeHue OIbITa IeSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOI'O OTHOIIECHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJICAWI0, TTOHUMAaHWA 3HA4YEHUS XUMHYECKOM HayKd B >KU3HU
COBPEMEHHOI'0 O0IIeCTBA, CIIOCOOHOCTH BJIAJIETh JIOCTOBEpPHON HH(OpMalyeit o
NEpPEAOBBIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS] O COIMAJbHBIX HOPMax M TMpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JPYyrux  BHJAX
JEATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH COBMECTHOM AEATEIBLHOCTH IPHU
BBITIOJIHEHUM Y4YEOHBIX, IO3HABATENbHBIX 3aJ]]a4, BBIIOJIHEHUH XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3IaHUN YUEOHBIX IPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TIpollecce HITOW Y4eOHOM JeATeIbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEACHWE W TIOCTYNIKM CBOUX TOBApHUILEH C TO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS .

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBJISIOLINE
OCHOBY I TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHUHBI MHUpa, NpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOAHOM CPeoH, O pOJIM XMMHUHU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIC MOTHBBI, HAlPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEIbCKON KYJIbTYpPhl, B TOM 4YHCIIE
HAaBBIKOB CaMOCTOSITEJIbHOH pabOTBl C y4eOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYCHHI0O W TIO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3OBaHWIO, TMPOCKTHOM ¥  HMCCIEIOBATEILCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JaJIbHEHIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHWE IOCICICTBUNA W
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsl, HAPKOTHKOB, KypeHUsl),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U pPEaIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

MHTEpeC K MPaKTHICCKOMY M3YUCHHUIO TTpodeccrii U Tpy/1a pa3IudHOro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
WHUBUIYAJbHOU TPACKTOPUHU MPOJOJDKEHUST 00pa30BaHUs C yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH IIEJIeCO00pa3HOE OTHOIICHHE K TPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, TOHUMAaHHUE [IEHHOCTH 3JJ0POBOTO U
O0e3zomacHOoro o0Opa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TICHUXUUYECKOMY 3JI0POBBIO, OCO3HAHHME ILIEHHOCTH COOJIOJCHUS
paBmI 0€30ITaCHOTO MTOBEAEHUS IIPH padOTEe C BEIIECTBAMHU, a TAKKE B CUTYaIIUAX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pelieHus 3a/1a4, CBA3aHHBIX C OKpY>Karolleld IPUPOTHON CPEIoH, JIs TOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYyJIbTYpPhl, OCO3HAHHUS TJI00abHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSA MM B ITO3HABATEILHOM,
KOMMYHHKAaTUBHOM U COITMATILHOMN ITPaKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpenMeTHBIX pe3yIbTAaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUs MHUPOBO33PEHHUSI OOIEHAy4YHbIE TOHATHUA (3aKOH, Teopus,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUU W3 ATUX MPEAMETOB (HOPMHPOBATH MPEACTABICHUE O IEIOCTHOMN



HAY4YHOW KapTUHE MUpa, U YHUBEpCaAJIbHbIC YuyeOHbIE NCUCTBUS (IT03HABATEIbHEIC,
KOMMYHHUKAaTHBHBIC, PETYJISITHUBHBIC), KOTOpbIe OOECIeUMBAIOT (HOPMHUPOBAHHUE
TOTOBHOCTH K CaMOCTOSTEIHPHOMY IUIAHUPOBAHWIO W OCYIIECTBICHUIO y4YeOHOMU
JIeSITEILHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1efiCTBUSA

ba3oBble JJornueckue JaeiicTBUA:

YMEHHSI HCIIOJIb30BaTh MPUEMBI JIOTHYECKOIO0 MBIIIJICHUSI MPU OCBOCHUHU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHITUN (BBIICTSATH UX XapaKTEpHbIC
MPU3HAKU, yCTAaHABIMBATh B3aMMOCBS3b C JPYTMMU TOHSATHUSIMH), UCTOIB30BATh
MOHATHUS JUISI OOBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEHIOMPATh OCHOBAHUS U
KPUTEPUU ISl KIacCU(HUKAIIMK XHMHYECKHUX BEIIECTB M XUMHUYECKUX PEaKIui,
yCTaHABJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUYECKUE PaCCYXIAeHUs (MHAYKTHUBHBIC, JCNYKTUBHBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI U 3aKIIOUCHHUS,

YyMEHUE TMPUMEHITh B TPOILlECCE€ TMO3HAHMSI TMOHITUS (MpPEIMETHBIE W
METanpeMETHbIE), CHUMBOINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TIPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XHUMH4YecKas ¢GopMmylia M YpaBHEHHUE
XUMUYECKON peakluu — MPU PEelIeHUH Y4eOHO-TI03HABATENbHBIX 33J1a4, C y4ETOM
ATUX MOJEIBHBIX MPEJACTABICHUN BBISIBISATh M XapaKTePU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3Yy4aeMbIX O0BEKTOB — XMMHUYECKHX BEIIECTB M XUMHUECKUX PEaKIUH,
BBISBIIITH  OOIIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBSI3M U
MPOTUBOPEUHUS B U3YyUAEMbIX MIPOIIECCaX U SIBIICHUSX.

ba3oBble ucciieoBare/IbcKue JeMCTBYA .

YMEHHUE HCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAUYE€CTBE HMHCTPYMEHTA
MO3HAHMUSA, a TakKe B KadeCTBE OCHOBBI I (DOPMHUPOBAHHMS THIIOTE3BI I10
IPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OIbITa MO TUIAHUPOBAHUIO, OPTraHU3allMd W TMPOBEIACHUIO
YYCHUYECKUX OJKCIEPUMEHTOB, yMEHHE HaOMIoJaTh 3a XOJOM IIpoIlecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €0 Pe3yiabTar, (OpMYyJIUPOBAaTh 0000IMICHHS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
0 MpojieraHHoM pabdoTe.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pa3JIMUHBIX BUJIOB U (POPM MPE/ICTABICHUS, MOTYIAEMYIO U3 Pa3HBIX UCTOYHUKOB
(HaydyHO-TIOMYyJISIpHAs.  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHHs, CIIPaBOYHBIE
nocobusi, pecypchl MHTepHeTa), KpUTHYECKH OIICHUBATh NPOTUBOPECUYMBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



yMEHHE MPUMEHSTh Pa3JIMYHBbIC METOJbl U 3alpPOChl 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 KYJIbTYPON aKTUBHOTO UCIIOJIB30BaHUS PA3JIMUHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATH ONTUMAIBHYIO (pOpMyY TpeacTaBieHus: nHpopMaluu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JESITEIBbHOCTH MHMOPMAIIUIO O BJIMSHUU TPOMBIIIEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CylllecTBY  0OCykKnaemMoil  Tembl, (OpPMYyJIHUPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATETbHOCTU B YCTHBIX M TMHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUI0
pPEe3yJAbTATOB BBIMIOJIHEHUST XUMHUYECKOr0 AKCIEPUMEHTa (J1abopaTOPHOrO OMbBITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4E€Ta OOLIMX HHTEPECOB M COrJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBHI, OIpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBbHO ONPENENATh LEIN AEATEIbHOCTH, IJIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITEeNHHOCTh, BHIOUPATh HarbOonee d3(PPEeKTUBHBIC CITOCOOBI pEIIeHUsT YUeOHBIX U
MMO3HABATENBHBIX 337]a4, CAMOCTOSITEIbBHO COCTaBJISITh WM KOPPEKTHUPOBATh
MPEUIOKEHHBIM aJICOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHUM 3aJaHUKM C YYETOM
MOJTyYEeHHs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMIX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
WCIIOJIb30BATh U AaHAIM3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B yCIIOBUU 3aIaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep KaHMsl, YCTAHOBJIEHHOTO MaHHOW denepaibHOi pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATENIBHOCTY MO  IIOJyYEHUIO HOBOI'O  3HAHWs, €ro UHTEpPHpETaALHH,
peoOpa3oBaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

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

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHMX IOHATHUM: aTOM, MOJEKYJIa,
XUMHYECKUM D3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiaccuPuKamus peakiuil: peakiuu
COCAUHEHUS, PEaKUUU PAa3JIOKECHUSA, PEaKUUU 3aMELICHUs, PEaKLUu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, HJIEKTPOHHBIM CJIOM aToma, aTOMHasi OpOuTalb, pPaanycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
VOHHAs CBf3b, UOH, KaTUOH, aHWOH, PacTBOp, MAcCOBAas JO0JIs BEIIECTBA
(MporieHTHAs! KOHIIEHTpAIUs) B pacTBOPE;

e WWUIKOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATHH W
MIPUMEHSATH ITU MOHATHUS IPU ONMMCAHUU BEIIECTB M UX NPEBPAILLICHUN;

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

e OTIPEEIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKHCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IIPUHAUICKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COECIMHEHHUM I10
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT MW WOHHAsA) B
HEOPraHUYECKHUX COCINHEHHUSIX;

epackpeiBaTh cMmbIcH Ilepumommueckoro 3akona JI. WM. Menngeneesa:
JIEMOHCTPUPOBATh IIOHUMAHUE IEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMHUYECKUX JIEMEHTOB OT MX IOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONIMCHIBATh M XapakTepu3oBaTh TabnuuHyto ¢opmy Ilepuoguyeckoi
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3jI4yaThb T[OHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daementoB 1. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB



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

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

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

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

e BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJIIPHYIO Macchl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrO 3JIeMEHTa MO (opMysne COEAUHEHMS,
MacCOBYK) [IOJIFO BEIIECTBA B pAacTBOpE, MPOBOAMTH PACUETHl I10
YPaBHEHUIO XUMUYECKOM peaKkuu;

e IPUMEHATH OCHOBHBIE OINEPALMU MBICIUTEIBHON NESITEIbHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, O00O0OIEeHHEe, CHCTEMATH3aLUI0, KIacCU(PHUKAIUIO,
BBISIBJICHUE NPUYUMHHO--CIEACTBEHHBIX CBSI3€M — JUIsI U3Y4YEHUS CBOWCTB
BEUIECTB M XHMHYECKMX pEAKIUil, EeCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

e CJICIOBATh MpaBUJIaM IMOJIb30BAHUSA XMMHUYECKOHN MOCY0M U J1abopaTOpHBIM
o0OpyaOBaHMEM, a TakKe NpaBWiIaM OOpallleHHs C BElleCTBaMU B
COOTBETCTBHUM C MHCTPYKLUMSIMH TIO BBIOJIHEHUIO J1abOpaTOPHBIX
XMMHWYECKHUX OIBITOB IO IOJYYEHHIO M COOUPAaHUIO Ta3000pa3HbIX
BEUIECTB (BOJOPOJA M KHCIOPOJA), NIPHUIOTOBIECHUIO PACTBOPOB C
OIPENENEHHON MACCOBOM J10JI€ pPACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XMMHUYECKHE HKCIIEPUMEHTHI IO PAaCIO3HABAHUIO PACTBOPOB
HieJI04ed U KHUCIOT C MOMOIIBI0 MHIUKATOPOB (IakMmyc, (eHoa(TaneuH,
METWJIOPAHX U APYTHe).

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

JOJKHBI OTPayKaTh CHOPMUPOBAHHOCTD Y O0YUaIOIINXCSl YMEHUMN:

e PaCKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKHMX IIOHATHUN: XMUMHYECKUHN
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKMCJICHUS, XMMHUYECKasl peaklius, XUMUYECKasl CBA3b, TEIJIOBOU d(PPexT
peakuuu, MOJlb,  MOJIAPHBIM ~ OO0BEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS] JUCCOLMALMS, PEAKUUA HOHHOIO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKHCIINUTENIb,  BOCCTAHOBHUTEIb, OKHCJICHHE H  BOCCTAHOBJICHHE,
ajutorponusi, aMm(GOTEPHOCTh, XUMHYECKas CBSA3b (KOBAJICHTHAs, MOHHAs,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHneHnTpanus [TJIK Bemiectna;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHMYECKHX TIOHATHH U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;

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

e OMPEAEIIATH BAICHTHOCTh U CTENEHb OKHUCJICHHUS XUMHYECKHUX 3JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHANICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIACCy COEIMHEHUN 1o (opMyraMm, BHUI XUMHYECKOH
CBs3W (KOBWJICHTHAs, WOHHAs, METANIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAUHEHUH, TUI KPUCTAIIINYECKON
PEIETKM KOHKPETHOTO BEIIECTBA;

epackpeiBaTh cmbich Ilepmommueckoro 3akona JI. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pa3IMyuarth TMOHATHS «rjaBHas mnoarpynmna (A-Tpymnma)» u  «moOodYHast
noarpynna (b-rpynma)», manble u OONbIIHE TEPUOABI, COOTHOCHTH
00O3HAUYEeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAMYECKONM Tabiuie, C
YUCJIOBBIMM  XapaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB H
pacrpeieicHie HX 10 D3JICKTPOHHBIM CJIOSM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

e KJJaCCU(HUITUPOBATh XMMHUYECKHE DJEMCHTHI, HEOpraHWYeCKHEe BEISCTRa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEIIIECTB, MO TEIIIOBOMY (P hEKTy, M0 U3MEHEHUIO CTENeHed OKUCIICHUS
XUMUYECKHUX JIEMEHTOB);

e XapaKTepH30BaTh (OMHCHIBATH) OOIME M CHENU(PUICCKHE XHMHYCCKHE
CBOWMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEPKAAsA OIMMCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUii;

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



ypaBHEHUS PEaKIMK, MOATBEPHKIAIOIINX CYIIECTBOBAHUE TI'€HETHYCCKOMN
CBSI3M MEX/Ty BEIIECTBAMHU PA3IMYHBIX KIIACCOB;

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

e IPOTHO3MPOBATh CBOWCTBA BEIMIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUS XHUMHYECKHX IMPEBpAlIEHU B pa3IUIHBIX
YCIIOBHUSIX;

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

e COOJTFOTaTh TIPABWIIA TIOJIB30BAHMS XUMHUYECKON MOCYI0M U 1ab0opaTOPHBIM
o0opymoBaHMEM, a TakKe TMpaBWia OOpamieHUs C BEIeCTBAMHU B
COOTBETCTBHHM C HWHCTPYKIHMSMH TIO BBHITIOJHEHHUIO JIa0OpATOPHBIX
XUMUYECKAX ONBITOB TIO TIOJYYCHHIO W COOMPAHHMIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa M YTIIEKUCIIOTO Ta3a);

* IPOBOJINTH PEAKIIMH, MOATBEPKAAIOIINE KAYeCTBEHHBIM COCTaB Pa3IHMYHBIX
BEIICCTB: PACIO3HABaTh OMNBITHBIM IYTEM XJIOPHI-, OpOMHI-, WOIUI-,
KapOoHat-, (ocdar-, cunMkar-, Cyiabdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHS W WOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

e IPUMEHATH OCHOBHBIE OIEPAIMU MBICIUTEIBLHON NESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEeHHEe, CHCTEMAaTU3alil0,  BbISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3y4YeHHUS CBOWCTB BEIICCTB U
XAMHYECKUX PEaKIHUid, eCTECTBEHHO-HAyYHbICe METOAbI TIO3HAHHUA —
HAOJIIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, DKCIEPUMEHT (pEasIbHBIA H
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTebHbIE PeCypChl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [IOK

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

YeJioBeKa

12 BemecTBa 1 xumnuueckue 15 1 0 bubmuotexa [JOK

' peaxkuuu https://m.edso00.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopog. Ilonstue 6 0 1 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 3 0 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837¢c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

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

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMuyeckas CBS3b. Eu6 1IOK
nOINOTEKA
3.2 OxuenuresnsHo- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c¢
PesepBHOE BpeMs 3 bubmaorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoanuectBo yacos 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 peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 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 pazneny 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
' PYIIIBL. 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.edso00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [OK
' . 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/7f412636
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
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Kosan4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3y4eHusi | oOpa3zoBaTe/ibHbIE
padoTsI padoThbI
pecypchbl
1 [Ipenmet xumuu. Ponp XuMuu B :KU3HU 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
bu6nunorexa LIOK
2 1L 1 0 0
OHSITHE O METO/IaX MO3HAHMS B XUMUU htts://m.edsoo.ru/ff0d227e
IIpaktuyeckas padora Ne 1 «IIpaBuia
3 paboThl B 1a00paTOPUH U MPUEMBI 1 0 1 bubnnorexa [IOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 0 0 but6mmoreka [JOK
pazzeneHnus cMmecen https://m.edsoo.ru/ff0d26ca
[Ipaktruueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorexa HOK
A . PHUMEp https://m.edsoo.ru/ff0d28c8
OUYUCTKHU IIOBAPEHHOU COJIN)»
bubnunorexa LIOK
0 0
0 ATOMEL H MOIICKY IEL 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE FJIEMEHThI. 3HAKU 1 0 0 bubmuorexa [IOK
(CUMBOJIBI) XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6nunorexa LIOK
II 1 0 0
8 POCTHIE 1 CIONHbIC Bemectra https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUYCHUE 1 0 0 bubnuorexa [IOK



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

3aKO0H ITOCTOSHCTBA COCTaBa BC€UIICCTB.

https://m.edsoo.ru/ff0d2d50

bu6mmoreka [IOK

1 X .B
0 umirieckas opmyna. BanenTHocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMEHTOB
11 OtHocuTenbHAs aTOMHAs Macca. bubnnorexa [IOK
OtHocuTeNbHAsE MOJIEKYJIIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XMMHYECKOTO 3JIeMEHTa bubmuorexa [IOK
B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. Moib. bu6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHUE SIBICHHUS. bubmuorexa [IOK
XHUMHUYECKasl peaKiys https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycnoBusi IPOTEKaHUs bubnmoreka [JOK
15 .
XAMUYECKHUX PEeaKIUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Konu4yecTBa, MacChl
17 BEIIECTBA 110 YPaBHEHHUSIM XUMUYECKUX bubmmorexa [JOK
B N P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccuukanust XaMUYIeCKIX PeaKIIHii
18 (coe I/IHq;HI/I}IH a3JI0KEHUS 3a1xr4)e eIII{I/IH bubamorera LOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoneauct. O0o0meHue u bubmorexa IOK
) B https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsI 3HAHUH
20 Konrtponsnas padora Nel no reme bubmmorexa [IOK
«BellecTBa 1 XUMHYECKHUE PEAKIIHM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. CoctaB bubnnorexa [IOK



https://m.edsoo.ru/ff0d2d50
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

Bo3nyxa. Kucimopon — snemMeHT u
npoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e

dusznueckre 1 XUMUYECKHE CBOIICTBA

bu6nunorexa LIOK

22
KHCII0pOAA (peakiliH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CriocoOblI nostydeHus: KUCIopo/ia B 6 oK
23 1a00paTOPUH U POMBIIIUIEHHOCTH. nomuorexa I
https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
Tennosoii a¢ ekt xumMuueckoi
24 peaKkuuu, NOHATHE O TEPMOXUMHUYECKOM bubnmnoreka [JOK
YpaBHEHUH, IK30- M SHIOTEPMHUUYECKHUX https://m.edsoo.ru/ff0d4790
peaxIusx
Tornnugo (HedTh, yroiab U METaH).
25 3arps3HeHUE BO3lyXa, CIOCOOBI €ro brbmrorexa LIOK
https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[paktuyeckas padota Ne 3 o teme Bub OK
26 «[lomyuenue u cobupanue KUCIOPoOAaa, momorexa I
. https://m.edsoo.ru/ff0d4ae2
W3Y4YEeHHE €r0 CBONCTB
97 Bonopon — anemeHT u mpocToe bubnuorexa LIOK
BelecTso. Haxoxnenue B npupozae https://m.edsoo.ru/ff0d4ddo
28 ®duU3nYEeCKUE U XUMUYECKUE CBOMCTRA bu6mmoreka [IOK
BojopoJa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [oHsTHE O KMCITOTAX U COJSIX bubmoreka [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI MoTydeHust BOJOPOa B bubnnoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTtrueckas padota Ne 4 o Teme bubnmnoreka [JOK

«[Tonydyenue u cobupanue BOAOPOJA,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

HU3YUYCHHUEC €T0 CBOMCTB»

32

ModsipHbIii 006EM Ta30B. 3aKOH

bubnuorexa [IOK

ABoraapo https://m.edsoo.ru/ff0d542e
Borunciienus 00béMa, KOJIMUeCTBA
33 BEIIECTBA ra3a [0 €ro N3BECTHOM bubmorexa LOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEILIECTBA WU 00BEMY
Brruucienus o66EMOB ra3oB 1o

34 ABHCHHIO PEaKIUKM Ha OCHOBE 3aKOHA bubmorera [JOK
yp . peaKtt N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH Ta30B

35 DuU3NYECKUE U XMMUYECKUE CBOMCTBA bubmuorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwmii. [lonstue 006 bubmuotexa [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HacwieHHbIe

37 Hu HI;HaCI)IpeHHI)IE acTBOpHBI. MaccoBas bubmorexa [JOK

B pacTBOpHL. https://m.edso0.ru/ff0d5h40
JI0JISI BEIIECTBA B pacCTBOPE
IIpaktuyeckas padora Ne 5 o reme
«IIpuroroBiieHHE PaCTBOPOB C bubnmnoreka [JOK

38 . . N .
onpeaeaEéHHON MacCOBOM 10er https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 Konrtponbnas padora Ne2 o reme bubnnorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KiIaccudUKaIus, bu6nunorexa LIOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorera [JOK

’ P https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHHS: COCTaB, KiIaccupuKarus, bu6mmoreka [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonmyyenue u XMUMHYECKUE CBOMCTBA bubmmorexa LIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kimaccudukanus, bubnnorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lonmyyenue u XUMHYECKUE CBOMCTBA bub6nmorexa [LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(ibll) () )eHI/IH XI/IMI/I‘IZSKI/I@ bubmmorexa [JOK
. YHCHI, https:/m.eds00.ru/00ad9474
CBOIiCTBa
[paktuyeckas pabora Ne 6. Pemenue
47 JKCIEPUMEHTANIBHBIX 3aJa4 110 TEME bubnnoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
48 I'eneTnueckas cBA3b MEXKY KJlacCaMu bu6nunorexa [IOK
HEOPraHUYECKUX COEAUHEHMI https://m.edso00.ru/00ad9a50
bubnuorexa [IOK
49 O06o00meHre 1 cucTeMaTr3aIusa 3HaHUIA
B H https://m.edso00.ru/00ad9ch2
KonTponbhas pabora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX brbmmorexa LIOK
. P https://m.edso0.ru/00ad9ela
COeAMHEHU N
[lepBbie MOMBITKU KIacCUPUKAITUN
51 XUMHUYECKHX 351eMeHToB. [lonstue o Bubmmorexa [IOK
' https://m.edso0.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6nunorexa LIOK
52 [lepuonnueckas cucteMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
snemenToB JI. . MenaeneeBa
53 [Tepuoapl, rpyniiel, HOATPYIITBI bubmuorexa [{OK
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Crpoenne atomoB. CocTaB aTOMHBIX

https://m.edsoo.ru/00ada52c
bubnuorexa [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31eKTPOHHBIX 000JI0YEK
55 aTOMOB 35ieMeHTOoB [leproauueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cuctemsl J1. V1. Menneneera
XapakTepucTuka XUMHIECKOTO
56 3JIEMEHTA 10 €70 MOJ0KEHUIO B bubmuoreka [IOK
[Tepuoanueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3navenue [lepuoguueckoro 3axkoHa st
57 pa3BuTuA HayKu U npaktuku. /1. 1. bubnmorexa [IOK
MenneneeB — y4€HbIN, IEAArOr U https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEeKTPOOTPUIIATETLHOCTH ATOMOB bubnmnoreka [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 Hortast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBasieHTHas moJisipHast XUMUYeCKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HenoJsipHasi XUMUYeCKas bubmuoteka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nuorexa [IOK
62 CTemeHb okHCICHHs https://m.edsoo.ru/00adae28
63 OKHCIUTENEHO-BOCCTAHOBUTEIIHHBIC bubnnoreka [IOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIIUTENTN U BOCCTAHOBUTEIH bubmorexa LIOK

https://m.edsoo.ru/00adb076
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Kontpoinbnas padota Ne4 o teme

bubmuorexa [IOK

65 «CtpoeHue atoma. XuMHUYECKasl CBA3b) 1 https://m.edso00.ru/00adb486
66 PezepBHblit ypok. O600mIeHNE U 1 bubnmorexa [IOK
cHUCTeMaTH3alys 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBuelit ypok. O60011eHNE U 1 bubnmoreka [JOK
CUCTEMAaTHU3alus 3HaHUU https://m.edsoo.ru/00ad9ch?2
68 PezepBublit ypok. O600mIeHNE U 1 bubnuorexa [IOK
crucTemMaTr3alus 3HaHUN https://m.edso0.ru/ff0d61c6
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9 KUIIACC

KoimnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | Ilpakruuyeckue
n/n Bcero H3y4YeHusi  o0pa3oBaTesbHbIE
padoTbI padoTbI
pecypchbl
[lepuoanueckuii 3aK0H.
1 [lepuoanueckas cucreMa XUMHUYECKUX 1 bubamorexa [IOK
P https://m.edsoo.ru/00adb59e
anemenToB 1. . Menjeneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 bubmmorexa [IOK
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccudukamnus m HoMeHKIaTypa 1 but6mmoreka [JOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMu4eCcko CBSI3U U TUITbI 1 bu6mmoreka [JOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabora Nel no Teme
) «IloBTOpEHUE U yrayOaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kjacca»
6 Kiaccudukamms XuMuaecKux 1 bubmuorexa [JOK
pEaKUUi MO pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[loHsiTHE O CKOPOCTH XUMHYECKOMN
7 eakiuu. [loHsATHE O TOMOT€HHBIX U 1 bubmorexa LIOK
pearin. https://m.edsoo.ru/00adbe9a
TE€TEPOTrE€HHBIX PEAKIIMIX
8 [lonsiTHE O XUMHUYECKOM PAaBHOBECHH. 1 bu6nmnoreka [IOK

@DaKTOpBI, BIUSIONIME HA CKOPOCTh

https://m.edsoo.ru/00adc28c
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XUMHYECKOU pCaKkuuun U MOJIOKCHUC
XUMHYECKOI'0 paBHOBECHUA

OKHCIIUTEIIEHO-BOCCTAHOBUTEIILHBIE

bu6moreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTUYECKON
10 ncconnanuu. CUiIbHbIE U ci1a0ble Enbmiorexa HOK
A TIHETIHH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMouuble ypaBHEHHUS PEAKIIUN bubnmorexa LHOK
yp peaxt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHUIl B CBETE IIPeACTaBICHUI 00 Enbmiorexa HOK
" ped https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOIHAITIT
XUMHUYECKHE CBOMCTBA COJICU B CBETE
13 peacTaBieHul 00 bubmmorexa [IOK
pet . https://m.edso0.ru/00add8b2
ANEKTPOIUTUIECKON JUCCOLUAIIUU
but6mmoreka [IOK
14 I1 7
OHATHE O THAPOJIH3E coleH https://m.edsoo.ru/00add9d4
15 O06o00mIeHre U CUCTEMaTH3aIUS bubnuorexa [JOK
3HAHUHU https://m.edsoo.ru/00addd12
16 [IpaxTrueckas padora Ne 1. «Pemenue bu6nmoreka [IOK
AKCIIEPUMEHTAIBHBIX 3324 https://m.edsoo.ru/00addbfa
KonTponbhas padora Ne2 o Teme
17 «DIIEKTPOIUTHUECKAS THUCCOIIHAIIUA Eubmmorexa ITOK
P A HHATH. https://m.edsoo.ru/00addecO
XHUMHUYECKHUE PEAKIIUU B PACTBOPAX)»
18 OO6m1ast XxapaKTepUCTHKA rajJoreHOB. bu6mmoreka [IOK

XUMHYECKHE CBOMCTBA HA PUMEPE

https://m.edsoo.ru/00addfe2



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

XJiopa

XnopoBoaopod. ComnsiHast KUCIIOTa,

19 XUMUYECKHE CBOMCTBA, MOTyYEHNE bubamorexa [JOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[Ipaktuyeckas padora Ne 2 o Teme
20 «ITonyueHue CoNsTHOM KUCTOTHI bubmmorexa LOK
yHeHpE eo ’ https://m.eds00.ru/00ade348
M3YyYCHHE € CBOWCTBY
Beruncnenus mo ypaBHEHUSM
21 XUMHUYECKUX PEaKIuid, €ClIi OJUH U3 bubmorexa LIOK
PearitH, A https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO6m1as XxapakTepUCTHKA 3JIEMEHTOB bu6nmnoreka [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOIU(DUKAIINH CEPHI.
23 HaxoxclzerHe CEPEI Hq;é COCI[I/IHCI:II/Iﬁ B bubmorexa I[IOK
p ¥ https://m.edsoo.ru/00ade64a
npupoie. XuMUYECKHE CBOWCTBA CepPbl
CepoBogopoj1, CTpoeHHE, (PU3HISCKHe bu6mmoreka [IOK
24 .
Y XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunsl cepol. CepHast KUCIIOTA,
25 (bu3HYeCcCKue U XUMUYECKHE CBOWCTBA bubmmorexa OK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XHWMHUYECKUE PEAKLINH, JIEKALINE B
OCHOBE ITPOMBIIIJIECHHOTO CrIocoba
26 MIOJIy4EHUS CEPHOU KUCIIOTBI. bu6muoreka [IOK

XUMUYECKOe 3arpsi3HeHUe
OKpY>Karolleu cpebl COETUHEHUSIMU
cepbl

https://m.edsoo.ru/00adec8a
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Brluncnenne MaccoBOM J0IU BBIXOAa

bubmuoreka [JOK

27
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
OO6mras XxapaKTepHUCTHKA JIEMEHTOB

08 V A-rpynisl. A30T, paclipoCTpaHEeHHE bu6mmoreka [IOK
B IIpupoje, Gpu3nveckue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
AmMuak, ero pusznyeckue u

29 XUMUYECKHUE CBOWMCTBA, MOJTyYeHUE U bubmmorexa [IOK

> HOIYA https://m.edsoo.ru/00adf004
MIPUMCHCHUE
IIpaktuyeckas padora Ne 3 o Teme
30 «ITonydyeHne aMmmMHuaKka, U3y4eHuUe ero bubmmorexa LOK
. i 1Y https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KuCnoTa, e€¢ pusndeckue u bu6mmoreka [IOK
XUMHUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHHS B KQUeCTBE MUHEPATBHBIX

32 n00peHnii. XUMHUUYECKOE 3arpsi3HEHIE bubnnorexa [JOK
YAODP o p https://m.edsoo.ru/00adf518
OKPYKAOIICH Cpeibl COSAMHCHUSIMH
azoTa
Dochop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHaH KI/ICJ'I((i))Ta (bqnfmglez:lme u bubmmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBONCTBA, MOTyICHHE
Hcnonws3zoBanue ¢pocdaToB B KauecTBe

34 MUHEPAJIbHBIX yI00pEHUIA. bu6mmoreka [JOK
3arpsi3HEHUE PUPOAHOMN CpeIbl https://m.edsoo.ru/00adfc20
dbochaTamu

35 VYriepoa, pacnpocTpaHeHUE B bu6nmoreka [IOK
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npupoe, GU3nuecKue U XUMUYECKUE
CBOMCTBa

Oxkcunpl yriaepoja, ux pusndeckue u
XMMHYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfd9c

bubmuorexa [JOK

36
DKOJOTUYECKHE MPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcH oM yriepoaa (1V)
but6mmoreka [IOK
37 VYronpHas KUCIOTa U €€ CoNun
https://m.edso0.ru/00ae006¢
[paktuyeckas padora Ne 4 o Teme
"[losryyeHune yriekucioro rasa. bubmmoreka [IOK
38
KauectBenHnas peakius Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[lepBoHavaIbHBIC TOHATHS 00
39 OpPraHNYECKHUX BEIIECTBAX KAK O bubmmorexa [IOK
P https://m.edsoo.ru/00ae054e
COEIIMHEHUSX yIiiepoa
40 KpeMunii u ero coeqnHeHNns bubnmorexa LHOK
p https://m.edso0.ru/00ae080a
IIpakTrueckas padora Ne 5. Pemenue
41 SKCIIEPUMEHTAIBHBIX 337124 110 TEME bubnuorexa [JOK
«BaxHeiime HeMeTaJUTbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTponbhas padora Ne3 o teme
42 «BaxHeimme HeMeTaJUTbl U UX bubmorexa OK
https://m.edsoo.ru/00ae0e18
COETMHEHUS
OO6m1as XxapakKTepUCTUKa XUMHUECKUX
but6mmoreka [IOK
43 3JIEMEHTOB — METAJIJIOB.

Merannuueckas CBI3b U

https://m.edsoo.ru/00ael03e
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MeTaTnyecKasi KpucTauinyecKas
pemérka. Pu3nveckue CBOMCTBA
MeTaJlJIoB

XUMHUUYECKHE CBOMCTBA METAJLJIOB.

bub6mmoreka [IOK

44 %
aneKTpoxmimquKHH P https://m.edso00.ru/00ae1156
HaIpsDKEHUH METaJlIoB
OO6mme crocoObl MOTYyICHUS
metauioB. Ciurasel. Beruncienus mo
45 aBHEHUAM XUMHUYECKUX PEAKIIUU Eubmorexa IIOK
yp Ak, https://m.eds00.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COACPKHUT
MpUMecH
46 ITousiTre 0 KOPPO3UU METAIIOB bubnmorexa LHOK
PP https://m.eds00.ru/00ae1278
bu6moreka [IOK
47
[Henotrere meTab! https://m.edsoo.ru/00ae14b2
48 Oxcuabl ¥ THAPOKCH/IBI HATPUS U bu6nmoreka [IOK
Kaaus https://m.edsoo.ru/00ae14b2
[IenouHO3eMeNbHBIE METAIIIBI — bubmuotexa [JOK
49 . .
KaJabIIUA U Maraui https://m.edsoo.ru/00ael15e8
50 Baxueiinmme coeTUHEHNS KAJIBIIUA bubmmorexa [JOK
o & https://m.edsoo0.ru/00ae15e8
51 O00011IeHNE ¥ CUCTEMATHA3AINAS
3HAHUU
JKécTKOCTh BOJIBI M CTIOCOOBI €€ but6mmoreka [IOK
52
YCTpaHECHUSA https://m.edso0.ru/00ae1886
b K
53 [MpakTraeckas padora Ne 6 mo Teme uonmorexa [10

https://m.edsoo.ru/00aelae8
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"YKECTKOCTL BOABI U METOMEI €6

ycTpaHeHus"
. bubnuotexa [JOK
>4 AJroMHHHi https://m.edso0.ru/00aelc64
55 AmdorepHbIe CBOICTBA OKCHA U bu6muoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weeso but6mmoreka [IOK
https://m.eds00.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJTH JKeTe3a bu6mmoreka [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O00011eHNE U CUCTEMATU3ALMI
3HaHUI
[IpaxkTrueckas padbora Ne 7. Pemenue
JKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME bu6mmoreka [IOK
59 .
«BaxHeumue MeTauibl 1 UX https://m.edso0.ru/00ae3de8
COEJIMHEHUS
Beruncnenus o ypaBHEHUSM
XUMUYECKUX PEaKUU, €CIU OUH U3
peareHTOB J1aH B U30bITKE WIH bu6muoreka [IOK
60
COJIEPKUT NpUMecH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JI0JIM BBIXOJIa TTPOIYKTA
peakiu
61 O0600611eHNe U cHCTeMaTH3aIINs
3HaHUU
Kontponbnas pabota Ne4 o reme
62 «BakHenIe MeTauTbl B UX

COCAUHCHUA»
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63 BemectBa u matepuansl B 1 bubmuoreka [JOK
HOBCEIHEBHOM KU3HU UEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HeHue 1 bubnuorexa LIOK
OKpY>Karollei Cpeasbl https://m.edso0.ru/00ae4270
65 Ponb xuMuu B perieHun 1 bu6mmoreka [IOK
AKOJIOTUYECKHX TTPOOIeM https://m.edso0.ru/00ae4270
Peseprubiil ypok. O6001eHue 1 bu6mmoreka [IOK
66 . 1
cucTeMaTU3alus 3HaHu! https://m.edso0.ru/00ae0d0a
67 PesepBHelit ypok. O600ICHHE U 1 bubnuotexa [JOK
cUcTeMaTU3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 Peseprubiil ypok. O6001eHue 1 bu6mmoreka [IOK
cucTeMaTU3alus 3HaHu! https://m.edsoo.ru/00ad9cb?2
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