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HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBE (QeaepanbHOil pabdodeil mnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMHU MPEnoiaBaHusl yaeOHOTo npeameTa « XuMus»
B 00pasoBarenbHbIX opranu3anusax Poccuiickoit deneparun.

[Iporpamma mo XuMuM Ha€T TMPEJCTABICHHE O IENIX, OOlIeld CTpaTeruu
oOy4eHMs, BOCHHMTAHMS M pPa3BUTHUA OOYYaIOIIMXCA CPEACTBAMU Y4eOHOTO
npeamera, YCTaHABJIMBAET 00s13aTeNbHOE pEeAMETHOE Co/IepKaHHUe,
npeaycMaTpUBaeT pacIpeleieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MPOTrpaMMbl IO XHUMHH, OINpEAesieT KOJIUYECTBEHHBbIE U
Ka4eCTBEHHbIE XapaKTEepUCTUKU COJZIEpKaHMs, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHHUS XHUMHM C  YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€HM, JIOTMKKM  y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaroluMxcs, ONpeAeNisieT BO3MOXKHOCTU MpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTElbHOU
mporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yabTaram 00y4YeHUsI XUMUU Ha YPOBHE LieJIe U3y4eHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4E€OHO-TIO3HABATEILHON JAEATEILHOCTH OOYYalolerocss IO OCBOCHUIO
y4e0HOTr 0 Co/iepKaHusl.

3HaHWE XWMHH CIIY)KUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PECHUS
o0yy4arolierocsi, ero MpeACcTaBICHUN O MaTEPUATbLHOM EIUHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GOpMHUPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrurM M 00 HBOJIIOIUHU BEIIECTB B MPUPOJE, O IMYTAX PEIICHHsS TI00aibHBIX
mpo0JIeM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTrETHUYECKOM,
MUIICBOW U SKOJIOTUIECKON O€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUSA |
dbopMupOBaHUS KYIBTYphI IMYHOCTH, €€ 001Iel 1 (HYHKIIMOHATBLHON TPaMOTHOCTH,

BHOCUT BKJaJ B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
oOy4JaromMxcs, HABBIKOB HX CAMOCTOSTENbHOW  y4eOHOW JIeSITeNbHOCTH,
AKCIIEPUMEHTAJILHBIX U HCCIENOBATEIbCKUX YMEHMH, HEOOXOAMMBIX Kak B
TIOBCETHEBHOM JKU3HU, TaK U B IPO(HECCHOHATHLHOM IeATeThHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOrO B3IJI/1a HA €AMHCTBO MIPUPOJIBI U YEJIOBEKA, SIBJIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 y4arOIINXCS;



crocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
COJep)KaHMsl ~ y4eOHOro  mpeaMeTa, KOTOPBIM  SIBISIETCS  MEJaroruyecku
aJanTHUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XMMHUH Ha ONpPEeTIEHHOM dTare e
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0011I€eT0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOUIUMHCSI CUCTEMBI IEPBOHAYAIBHBIX TMOHSITHH XUMHH, OCHOB
HEOPraHMYEeCKOM XHMMHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHITUN
OpPraHUYECKON XMMUHU.

CtpykTypa coiepkaHusi MPOrpamMMbl MO XUMUU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakiuu. O0e 3TU CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJIEOBATENBHOIO PA3BUTHS 3HAHUNM HA OCHOBE TEOPETHUUECKHUX MPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YUYE€HUSI KAK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

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

— YUEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TIPEACTaBICHUM 00 DJICKTPOJIMTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JPYyromy, BBITIONHAS (GYHKIIUA OOBSICHEHHWS W TMPOTHO3HPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXXHOCTEU MPAKTUYECKOT'0 MPUMEHEHUS U MOJy4YEeHUSs
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNS O XUMHYECKOM COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOW NpPHUPOAbI, LEHHOCTHOTO OTHOILICHUS K HAYyYHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YEeOHBIX mNpeaMeToB: «OKpYyKaIomuid MUp»,
«buonorus. 5-7 xknacce» u «Puzuka. 7 Kiaccy.

[Ipy w3yyeHUH XUMHHM TPOUCXOAUT (POPMHUPOBAHWE 3HAHUN OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JESATEIbHOCTA YEJIOBEKAa M KAaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHYECKUX PeaKinid, B (OpMUPOBAHUH U PA3BUTUU TIO3HABATEIHHBIX YMCHUHA U
UX TPUMEHEHWHW B Y4eOHO-TIO3HABATENLHOW H Yy4eOHO-HCCIIEI0BATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaYCHHE MPUOOPENH TaKue IeNIH, KaK:

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

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
o0yJaronuxcss K CaMOCTOSTEIbHOW IMO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIBITa Pa3HOOOpPA3HOW NEATEIHHOCTH, TMO3HAHUS M CaMOIO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KIJIFOUEBBIX KOMIICTEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (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 TPH pEIIeHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYaAIOIIMUXCA T'YMAaHHUCTHYECKUX OTHOIICHHA,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1eJecO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCTINITAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS W HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHus.

OO6miee YMCIIO 4YacoB, OTBEACHHBIX IS W3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisietr 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUK B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tema w BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. IlonsTHe 0 MeTojax IMO3HAHUS B XMMUHM. UHCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHE »dJeMEeHTbl. CHUMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmysa. BajJeHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTEIbHAsT aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomuuecTBo BemniectBa. Moiib. MossipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SABJIEHUSA. XUMHUYECKasl PEAKLINS U €€ TIPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0H, MpaBWjiaMu pabOThl B J1a0OpaTOpUu U
npuémamu obOpailieHus ¢ JIabopaTOpPHBIM O0OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKHX CBOMCTB O00pa3lloB HEOPTaHWYECKHX BEIIECTB, HAOIIOACHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
ONHMCaHUEe TMPU3HAKOB IMPOTEKAHUS XUMHYECKUX peakiui (pasjioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPHIOM Oapus, pa3joKeHUE THIPOKCHUIA
menu (1) npu HarpeBaHuu, B3aMMOICHCTBHE Keye3a ¢ pactBopoM coiu meau (11),
U3y4eHHE CIIOCOOOB pa3/IClICHHs] CMECEH: ¢ MOMOIIbI0 MarHura, (puiIbTpOBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — anemMeHT u mpocToe
BelecTBo. Haxokaenue kucimopojna B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenune xucimopoma. CrocoObl



MOJIYYEHUsI KUCIOpoJia B JabopaTopud U MNPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib M METAaH. 3arpsi3HEHUE
BO3]lyXa, yCWJICHHE MapHUKOBOro 3 (pekra, pa3pylieHne 030HOBOTO CJIOSI.

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

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

duznueckue CBOMCTBA BOibl. Boma kak pactBoputesb. PacTBOpHI.
HacepiienHble 1 HEHAChIIEHHbIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHM3HU 4denoBeka. KpyroBopoT Boabl B MPUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMcTBa OKCHUIOB. [loirydeHre OKCUI0B.

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

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. dusundeckue u
XMMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctm metamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

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

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OINPENIETICHUE COAEpKaHUsI KUCIOPOAa B BO3AyX€, MOIYYEHHUE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOICTB KHCIOPOJa, HaOJIOAEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHus ropeHus (moxkapa), O3HAKOMJIEHHME C oOpa3laMHu OKCHIIOB U
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumMojaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW PACTBOPEHMS BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHHE O0pa3lOB HEOPraHWYECKHUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAxX KHUCIOT U IIEIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAKUHM HEUTpaIW3alW{, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METa/ljla JAPYTMM M3 pacTBOpa COJHU, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BaxHeWlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
jaemMenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKMCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
TPYINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoguyueckast cucteMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANEKTPOHHBIX ~ 000J04€K aToMOB  TMepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxenuto B [lepuonnueckoit cucreme /1. . Menneneena.

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

3nauenue [lepuoanyeckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. [[. M. MenneneeB — yd€Hbld U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHusi.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl okucaeHns U BocCTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTEU.

Xumuyeckuii IKCnepumMenm:

U3y4eHHE 00pa3lloB BEHIECTB METAVIOB M HEMETAJUIOB, B3aUMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiny pa3ioKeHUs, COEIUHEHNUA).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
NOHATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH IS OTJEIbHBIX IMPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO01uue ecTecTBEHHO--HAYUHbIC MTOHATHS: HAYYHBIN (paKT, TUIOTE3a, TEOpuUs,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuKa: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MYECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpaNbl, TOPHBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOMCTB
XMMHYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, Kalus, KalbLHUs H UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEUIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TeIIOBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINHU, TEPMOXUMHUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTH xumMudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe O TOMOTEHHBIX W T€TEPOTCHHBIX
peakuusax. llonsatue o xkaranuse. IlonsTue 0 XuMu4eckoM paBHOBeCUU. PaAKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHUMHUYECKOW pEaKUUh M TOJ0XKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOU peaKkuum. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMM €  MCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. Y ClI0BHS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE MOHHBIE YpaBHEHHs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMH KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOIHOCTU
pacTBOpPOB  BEIIECTB, MPOLECCA AUCCOLMALMHA KHCIOT, LIENOYEed M COJIEU
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEINBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pa3ioKEeHHs, COSAMHEHUS), paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, pEUICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHWMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3aMoOJIeCTBUE € MeETAJIaMH, HEMETalllaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsiHast KucnoTa, XMMUYECKHE CBOMCTBA, MOJYyYEHHUE, NMpUMEHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OpPraHW3M 4YeJoBeKa. BakHeulne XJIOpuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (HU3MYEeCKHe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/A U CePhl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHEe CBOWMCTBa cepbl. CepoBOMOpOAd, CTpOCHUE, (PU3HUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kuciioTa, (QU3NYECKHME M XHUMHUYECKHE CBoiicTBa (00mMe Kak
NpE/ICTaBUTENsI Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE pEeaKIuw,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYEHHUSI CEPHOM KHUCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



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

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUs. A30T, pacCIpOCTPAHEHHE B MPUPO/IE,
¢u3nyeckue U xumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiys Ha
MOHBl aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJydyeHue, PU3NYecKHue U XMUMHYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0opeHnii. XuMU4YecKoe 3arps3HeHUe OKPYKaIOIIEeH Cpelibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arps3HEHHE BO3/AyXa, IMOYBbI U BOAOEMOB). Docdop,
ajoTponHeie Moaudukanuu (ocdopa, duzmUueckne M XUMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonydenue. Mcnonb3zoBanue (hpochaToB B KaYECTBE MUHEPAIBHBIX YA0OPEHUH.

OO6mas xapakrepuctuka 3jaeMeHToB IVA-rpynmel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOA,  aJUIOTPOIIHBIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepona B mpupoje. Okcuasl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao0anbHOrO NOTEIUIEHUS KIUMara, MapHUKOBBIN
addext. YronpHas KUCIOTa U €€ CONM, UX (PU3NUECKUE U XUMHYECKUE CBOICTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIECH, alleTUIIEH, dTaHOJ, TJIMLIEPUH, YKCYCHAs KUCIIOTa).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, OeNKaX, YriieBojax — U ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IIOJYyYEHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kucimore. CUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHH (BO3MOXKHO HCIOJI30BAHUE BHUAEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJOPUAOB (TaJOTEHUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE TpoIlecca OOYTIIMBaHUS caxapa MOJl IeUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHON CepHOM KUCIIOTHI, MPOBECHNE KaYeCTBEHHON peakiu Ha Cyib(ar-
WOH U HaOJI0JieHUuEe NpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (U3UYECKHUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3amMu a30THBIX U (HOCHOPHBIX yHOOpEHUH, MOIydeHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJECUCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEABIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), V3y4ECHUE MoJEenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOTa3a, MoJydyeHue, COOMpaHue, pacrio3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAaUeCTBEHHBIX pEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEMIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHenme HeMeTallIbl U UX COCTUHEHUS».

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
ux mnonoxeHus B llepuognueckon cucreme Xumuyeckux »diemeHtoB JI. .
MenneneeBa u cTpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKa.  ODJNEKTPOXUMHUYECKUH  pAX
HanpspKeHU MetayioB. OU3nyecKue U XMMUYECKrue CBOMCTBAa MeTalioB. Oomue
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl MX OT Kopposww. CroiaBel (CTayib, YyryH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U TPOMBIIIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
anemeHntoB JI. M. MenneneeBa, CTpo€HHME MX aTOMOB, HAXOXJEHUE B NPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpus MW Kanus. [IpuMeHeHue IIeNOYHBIX METAIOB U HX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
[lepnognueckor cucreme xumudeckux sneMeHtoB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxnelmme coeauHeHusl KanblMs (OKCHUI, TUAPOKCHUZ, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJIIOMUHUN: TIOJIO)KE€HUE B [leproinueckor CUCTEME XUMUYECKHUX 3JIEMEHTOB
J. . Menneneesa, CTpoeHUE aTroma, HaxOoxXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altoMUHUsI. AMGPOTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTPOEHHE aToMa, HaxXOXIAeHUWE B mnpupoae. Puznueckue u
XMMHUYECKHE CBOMCTBA jkene3a. OKCubl, TUaApoKcuIbl U conu xenesa (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHJIA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIpOLIECCa TOPEHUS KeJIe3a B KHUCIOPOJIE
(BO3MOXHO  HKCIIOJIb30BAaHUE  BUJECOMATEpPUAJTIOB), IPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUS, KaJblLHWs, ATIOMUHUS, [IMHKA, JKEJe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHUM HWOHAMHM HaTpus, Kajdusl W KalbliUg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUIPOKCHUA IMHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a]1a4 10 TeMe «BakHenmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPABIICHUSIX.

XHUMHUYECKOE 3arps3HEHHUE OKpYXKarouled cpeabl (MpeaenbHas I0MyCTUMAs
KOHIIeHTpalus Beuects, aaiee — [1/IK). Poap xumMuun B penieHun 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3ydeHHe o0pa3lloB MAaTEepUANOB (CTEKIJIO, CIUIABbl METAIJIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH IS OTJEIbHBIX IMPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (pakT, rumoresa, 3aKkoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, HU3MEPEHHUE, MOJENb, SBJICHUE, IMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusnka: maTepus, aToM, D3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHU]I,
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUW 3apsji, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CijiaBbl, (PU3NYECKHE BEIUYUHBI, €AMHUIBI U3MEPEHUS, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunHTe3, nprxanwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITHHBIE
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpANbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYeHHs XHMHUU B EIUHCTBE y4eOHOW U
BOCIIUTATENIbHON IESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, HPUHSATHIMH B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

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

1) mnaTpuMoTHYECKOTr0 BOCIUTAHUS:

[IEHHOCTHOI'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY
U HAy4YHOMY HACJE[MI0, TMOHMMAaHMs 3HAYEHUS XUMUYECKONW HAyKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBa, CIOCOOHOCTH BIIANIETh JOCTOBEPHOW HH(pOpMAIHEH O
NEepPEeAOBBIX JOCTHUKEHUSAX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COUMAJIbHBIX HOpPMax U NpaBWIaX MEKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYrUX  BHJAX
JeSITebHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HOM COBMECTHOHM MEATEIbHOCTH NpHU
BBITIOJIHEHUM Y4YEOHBIX, TMO3HABATENbHBIX 3aJlay, BBIMOIHEHUA XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpollecce JTOW Yy4yeOHOM JesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKUE TMPEICTABICHUS O BEIECTBE M XHMUYECKOW pEaKIu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 NMOHUMAaHUSl CYIIHOCTH HayYHOW KapTHHBI MUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHS MPUPOJbI, B3aUMOCBSI3SX YEJIIOBEKAa C
IPUPOJHON CPEIOM, O POJIM XMMUU B MTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
NO03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYphl, B TOM YHCJE
HABBIKOB CaMOCTOATENbHOM paboThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCT K  camMo0Opa3oBaHUIO, TMPOEKTHOW W  HCCIEIOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPAaBICHHOCTH W YPOBHS OOYYCHHS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 KU3HHW, OCO3HAHWE TOCIEACTBUUA W
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTHKOB, KypeHus),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUYECKOMY U3yUYeHUI0 ipodeccuii u TpyAa pa3aIudHoOro poja,
yBOXEHUE K TPYAY U PE3ylbTaraM TPYAOBOU NEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHWWA TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIECTBOBaHUs, MOHUMAHUE [IEHHOCTU 3J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIO/ICHUS
paBmII 0€3011aCHOTO MTOBEACHUS TP paboTe C BEIECTBAMH, a TAK)KE B CUTYaIIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TOJydaeMble TPH M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBA3aHHBIX C OKPYXAIOLIEH MPUPOHON Cpeao, 1l TOBBILLIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIEeM W IMyTel WX pEemeHUs TMOCPEACTBOM METOIOB XHUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHUsI  OOIEHAy4YHbIE TOHSATUS (3aKOH, TEopHs,
NPUHIINI, TUTIOTE3a, (DAaKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOPhIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ATHUX NPEIMETOB (HOPMHPOBATH MPEACTABICHUE O IETOCTHOU



HAY4YHOW KapTUHE MUpa, U YHUBEpCaAJIbHbIC YuyeOHbIE NCUCTBUS (IT03HABATEIbHEIC,
KOMMYHHUKAaTHBHBIC, PETYJISITHUBHBIC), KOTOpbIe OOECIeUMBAIOT (HOPMHUPOBAHHUE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY IIAHUPOBAHUIO W OCYIIECTBICHUIO y4YeOHOM
JeSATEIbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble joruyecKkue 1eMCTBUA:

YMEHHSI HCIIOJIb30BaTh MPUEMBI JIOTHYECKOIO0 MBIIIJICHUSI MPU OCBOCHUHU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX TMOHSATUU (BBIACIATh WX XapaKTEpHbIC
MPU3HAKU, yCTAaHABIMBATh B3aUMOCBSI3b C JAPYTMMHU TOHSITHUSMH), HUCIOIL30BaTh
MOHATHUS JUISI OOBSICHEHHS OTJEIbHBIX (paKTOB U SBJICHUM, BHIOMpPATh OCHOBAHUS U
KPUTEPUU IS KIacCU(PHUKAIMK XWMHYECKHUX BEIIECTB MU XUMHUYECKUX PpEaKIui,
yCTaHABJIMBATh MPUYUHHO-CIIECJCTBEHHBIE CBSI3U MEXIYy OOBEKTAMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCyxkAeHus (MHAYKTUBHBIC, JEAYKTUBHbBIC, MO0 aHAJIOTHN),
JIe7aTh BBIBOJIbI U 3aKJIFOUEHUS;

YyMEHHUE TMPUMEHITh B TPOLIECCE€ TMO3HAHMSI MOHATUS (MPEAMETHBIE H
METanpeaMETHbIE), CAMBOINYECKHE (3HAKOBBIE) MOJIEHU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBBIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJ DJIEMEHTA), XHMHYecKas ¢GopMmylia M YypaBHEHHUE
XUMUYECKON peakluu — NpU PEelIeHUH Y4eOHO-TI03HABATENbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJACTABICHUN BBISIBISATh U XapaKTEPU30BATh CYIIIECTBEHHBIC
MPU3HAKU U3Yy4aeMbIX O0BEKTOB — XMMHUYECKHX BEIIECTB M XUMHUYECKUX PEaKIIUM,
BBISBIIITH  OOIIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBSI3M U
MPOTUBOPEUHUS B U3YyUAEMbIX MIPOIIECCaX U SIBIICHUSX.

Ba3oBble uccienoBaTebCKUe JeiicTBHS .

YMEHHUE HCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAUYE€CTBE HMHCTPYMEHTA
MO3HAHMUSA, a TaKXKEe B KayeCTBE OCHOBBI I (OPMHPOBAHHUS THIIOTE3BI I10
IPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OIbITa IO TUIAHUPOBAHUIO, OPTraHU3allMd W TMPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHUE HaOMIoJaTh 3a XOJOM Ipollecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OpMYIUpOBaTH 0000IIECHHS 1
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
0 MpojieraHHoM pabdoTe.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3JIMUHBIX BUJIOB U (POPM MPEICTABICHUS, MOTYYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydyHO-TIONYJISIpHAs  JIUTEpaTypa XUMHUYECKOTO COJCp)KaHHs, CIPaBOYHBIC
nocobusi, pecypchl HMHTepHeTa), KpUTUYECKH OIICHUBATh IPOTUBOPECUYMBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX [JISi BBIOJIHEHHS
y4eOHBIX U MO3HABATENBHBIX 3a71a4 ONMPEEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCTIOJIB30BaHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmaluu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JEATENbHOCTU MH(POPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CymecTBy  oOCyXmaemMoil  TeMbl, (OPMYIMPOBATH CBOM  MPEMIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  TPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEJIbLHOU
NEATEIbHOCTU B YCTHBIX M IHCbMEHHBIX TEKCTax; JeNaTb MPE3CHTALUI0
pPEe3yJAbTATOB BBHIMIOJIHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOIrO OIbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JICATEIIBHOCTM  TPU  PEUICHUU
BO3HUKAIOUIMX NpOOJIEM Ha OCHOBE Y4é€Ta OOIIMX MHTEPECOB M COrJIACOBaHUS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JEHCTBHM, OIpEAEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITENBHO ONPENENATh LENN AEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  aJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 33JaHAM C Y4ETOM
MOJTyYEHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNd, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



nehcTBul, crnenuduyueckue JJIA  TPEAMETHON 00JacTu  «XHUMUS», BHUIBI
NEATEbHOCTA MO  IOJYYEHHI0 HOBOTO  3HAHUA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy o0yuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IOHATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpPOIHAST M HEOJAHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTEIbLHASI aTOMHAs U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHCJICHUSI, XUMHYECKasl peakius, KiacCUPUKAIUs peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHUs, pPEeaKuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAS M HEMOJSApPHAs KOBAJICHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

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

e HCIOJNIB30BAaTh XHWMHUYECKYIO CHUMBOJIMKY JJISI COCTaBlIeHUS (OpMyd
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MIPUHAUIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAacCy COEAMHEHHI IO
dbopmynam, BHUJ XUMHUYECKOH CBsI3M (KOBaJleHTHAas W WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cMbicia Ilepuogumueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XMMHUYECKUX AJIEMEHTOB OT MX MOJOXEeHUs B llepromnueckoil cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONHUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JinyarTh IIOHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mmodouynas noarpynna (b-rpynmna)», maneie U
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daementoB 1. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij sipa, 00Ilee YUCIO 3JIEKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKasi OMUCAHNUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS] XUMHUYECKUX NPEBpAlCHU B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICITUTEIBHON JIEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBA3EH — ISl M3YyYEHHS] CBOICTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NO3HAHUSA — HAONIOJEHHE, W3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOIYYEHUIO MU COOUpPAHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpPOJAa M KHCIOpOJa), INPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb M TPOBOAUTH  XUMHUYECKHME  OSKCHEPUMEHTHI IO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy o0yuenus B 9 kiacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX MOHSATHWA: XHUMHYECKHMA
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IPOCTOE BELIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAsT UCCOLUALNS, PEAKIUU HOHHOTO
oOMEeHa, KaTalu3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble H



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKUCJIEHWE U  BOCCTAaHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATUH U
MIPUMEHSATH ITU MOHATHUS MPU OMMMCAHUM BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (pOpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEAMHEHUN 1o ¢opmysaMm, BHII XUMHYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONBIIAE TEPUONBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCS B NEPUOAMYECKON Tadnuie, ¢
YUCJIOBBIMM  XapPaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsija  siApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAWHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMUYECKUE peakiuu (10 4YMCIy W COCTaBY YYACTBYIOIIUX B pEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEPKAAS OIKHCAHUE
pUMEpaMHU MOJIEKYJISIPHBIX M HMOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUH, MOATBEPKIAIONIUX CYIISCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKITY BEIIECTBAMH Pa3IMYHBIX KJIACCOB,;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJISAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7abopaTopHBIM  O0OpYJIOBaHMEM, a TaKXe INpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJWTh  PEaKIMU, IOJATBEPKIAIOIMINE  KA4YeCTBEHHBIM  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEPAllUM MBICITUTEIBHON JAEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YEHHUS CBOWCTB BEIECTB U
XUMUYECKUX pEaKIMii, eCTeCTBEHHO-HAy4YHBbIC METOIbl TIO3HAHUS —
HaOII0JICHHE, WU3MEPEHHUE, MOJISIUPOBAHUE, YKCIIEPUMEHT (peanbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

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

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 20

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

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

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

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
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 10K
nOINOTEKA
3.2 OxuenuresnsHo- 8 https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa 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

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



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

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
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
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmer xumuu. Poib XuMuu B )KU3HU 1 04.09 bu6mmoreka [IOK
yesioBeka. Tela v BelecTBa o https://m.edsoo.ru/ff0d210c
bu6nuorexa [IOK
06.09.
2 [TousiTve 0 MeTOmAX MO3HAHUSA B XUMUU 1 httos://m.edsoo.ru/ff0d227e
IIpakTueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPUU U PUEMBI 1 11.09 bubnnorexa [IOK
oOpalleHus ¢ 1a00paTOPHBIM o https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTtele BemecTBa M cMecH. CriocoObl bubnuorexa [IOK
4 o 1 13.09.
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 18.09 bubmorera [JOK
. . PHMEP A https://m.edso00.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bub6nuorexa [IOK
A 1 20.09.
6 TOMBI M MOJICKYIIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 55 09 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB o https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
IT 1 27.09.
8 POCTHIE H CIONHBIC BermecTra https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIDHOE YUECHHE 1 02.10. bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK
10 Xummueckas ¢ho a. BamentHoc 04.10.
Popyt HTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX JICMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. 09.10 bubmuoreka [IOK
OTtHOCUTENBbHAs MOJIEKYJISIPHAs Macca o https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XHUMHAYECKOr0 11.10 bubnunorexa LIOK
3JIEMEHTA B COEIUHEHUU o https://m.edsoo.ru/ff0d350¢c
13 KonuuectBo BemiectBa. MoJib. 16.10 bu6mmoreka [IOK
Mossiprast Macca o https://m.edsoo.ru/ff0d5230
OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
14 18.10.
XuMHu4decKkasl peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycaoBuUs NIPOTEKaHUS 23.10 bubnnoreka [IOK
XHMHUUECKUX PEAKIMI o https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. 2& 10 bubnmnoreka [JOK
XUMHUYECKHE YPaBHEHHS o https://m.edsoo.ru/ff0d3b88
Brruncnenus KonudecTBa, MacChl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX 08.11 bubmorera [JOK
. P o https://m.edsoo.ru/ff0d5708
peakIuit
Knaccudukanms XuMH4ecKux peakiuit
18 (coenuHeHMS, Pa3I0KEHUS 11.11 bubmorexa HOK
> P ’ o https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii- BuG 10K
HOJIMOTEKA
19 sHImKIoneaucT. O000IIeHNE 1 13.11.
) ! Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHs 3HAHHIA
20 Konrponsnas padora Nel no reme 1511 bubnnorexa [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY o https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsk razos. Cocra
21 JTyX MeCh ra3oB TaB 20.11. bubnnoreka [JOK

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
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IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

bubnuorexa [IOK

22 22.11.
KHCII0pOAA (PCaKIHH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOBbI MoJTy4eHHsT KUCIOPOa B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I 27.11 bubmorera [JOK
paTope | oip ' o https://m.edso0.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peakuuu, MOHATUE O 5911 bubmmorexa [IOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U o https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TomnuBo (He(Th, Yroiab U METaH).
25 3ar 513He1§ne(11;03 yra CHoCcOOBI )ero 04.12 bubmorera [JOK
p Y%, o https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILICHHSI
[Tpaktrueckas padota Ne 3 o Teme
26 «[lomy4enue u cobupanue KHUCIopoia 06.12 bubmmorera [JOK
v N P poaa, o https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bopopon — snemeHT u rpocroe 1112 bubmmorexa [IOK
BelecTBO. Haxoxnenue B npuponae o https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA 13.13 bubmuorexa [IOK
BoJZiopoa. IIpuMeHeHne BOI0OpoIa o https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [IOK
29 IT 18.12.
OFPITHE O KHCIOTAX 1 COIAX https://m.edso0.ru/ff0d50d2
30 Crioco0bI ToTy4eHHs BOJ0OPO/Ia B 50.12 bubnmnoreka [JOK
naboparopuu o https://m.edso0.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme B OK
31 «ITonyueHnue u coOupanue BoIOpPoOa, 25.12. nosmotexa I

W3Yy4YEHUE €r0 CBOKCTBY

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

bubmuorexa [IOK

32 27.12.
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOIHYECTBA
33 BEIIIECTBA ra3a Mo €ro u3BeCTHOM 10.01 bubmorera [JOK
B B y o https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brraucienus 005EMOB ra3oB 110
34 aBHEHUIO PEaKIMH Ha OCHOBE 3aKOHa 15.01 Bubmaorexa LIOK
yp B p . R https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B
35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA 17.01 bubmuorexa [IOK
BOJIBI R https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lorsTie 00 2201 bubmuorexa [IOK
UHMKATOPax o https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacwieHHbie
37 Y HEHACHIIIICHHBIC PacTBOPHL. MaccoBas 24.01 bubmorexa LHOK
p oI R https://m.edsoo.ru/ff0d5b40
JIOJISL BEMIECTBA B pacCTBOPE
IIpakTueckas padora Ne 5 o Teme
38 «IIpuroroBiieHrEe pacTBOPOB C 29.01 bubnnorexa [IOK
onpeaeIEHHON MacCOBOM J10eH o https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»
39 KonTponbHas padora Ne2 o Teme 31.01 bub6nmoreka [IOK
«Kwucnopoa. Bogopoa. Bomga» o https://m.edso0.ru/ff0d6342
40 OKcHIBl: COCTaB, KiIaccupUKaIs, 05.02 bub6nuorexa [IOK
HOMEHKJIaTypa N https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 07.02 bubmmorexa [IOK
’ P A https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUSA: COCTaB, KJIaCCHU(PUKAIIHS
42 ) uxanus, 15.00. bubmuorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d59e2
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43 [lonyyeHnue u XUMHUYECKUE CBOICTBA 14.02 bubnmoreka [JOK
OCHOBAaHHI A https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, 19.02 bu6nmoreka LIOK
HOMEHKJIaTypa o https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMU4ECKHE CBOWCTBA 21.02 bubmmorexa [LIOK
KHCJIOT R https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) II0JI )eHI/ISI XHMHquKHe 26.02 Bubmaorexa ITOK
N i ’ o https://m.edso00.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33/J1a4 110 TEME 28.02 bubnnorexa [IOK
«OCHOBHBIEC KJTACChI HEOPTAHMYECKHX o https://m.edsoo.ru/00ad9b7c
CO€JUHEHMID
48 ['eneTnueckas CBsI3b MEXAY KJIaCCAMU 04.03 bubnmoreka [JOK
HEOPraHMYECKUX COEAMHEHUI R https://m.edsoo.ru/00ad9a50
bubmuorexa [IOK
49 O0001IeHre U cUCTEMATH3aIAI 3HAHUH 06.03.
Hl 1 https://m.edsoo.ru/00ad9ch?2
KontponbHas pabota Ne3 no teme
50 "OCHOBHBIE KJ1aCChl HEOPTaHUIECKHX 11.03 bubnnorexa LHOK
o P o https://m.edsoo.ru/00ad9ela
COCUHEHHI
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XHUMHYECKHX 3JIeMeHTOB. [loHsaTHE O 13.03 bubnmorexa [OK
: A https://m.edso0o.ru/00ad9ffa
TpyIIax CXOAHBIX JJIEMEHTOB
[Teproanueckuii 3aKOH U
52 Ilepuoagmueckas cucTemMa XUMHYCCKUX 18.03 bubmuorexa [JOK
p R https://m.edso00.ru/00ada52¢c
anemenToB . 1. MenaeneeBa
Bubmnorexa IHOK
53 [Tepuonapl, rpynibl, HOATPYIIIBI 20.03. 1

https://m.edsoo.ru/00ada52c
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Crpoenune atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

54 01.04.
anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEK
55 aTOMOB 3JieMeHTOB [lepuoanyeckoit 03.04 bubmorera [JOK
pHOA o https://m.edsoo.ru/00ada6hbc
cuctemsl /1. 1. MeHneneeBa
XapakTeprCcTHKa XUMUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B 08.04 bubmuorexa [IOK
[Mepuoauueckoii cucreme J1. W. o https://m.edso00.ru/00adag24
Menpaeneesa
3nauenue [leprnoandeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U npakTuku. . U. 10.04 bubmmorexa [IOK
MeneneeB — y4EHBIN, I€1aror u o https://m.edsoo.ru/00ada96e
rpa)kIaHUH
DNEeKTPOOTPULIATEIIBHOCTh AaTOMOB bubmmorexa [IOK
58 15.04.
XUMHYECKHUX IJIEMEHTOB https://m.edso0.ru/00adaab8
bubmuorexa [IOK
59 HNonHnas XxuMudecKkas CBSI3b 17.04.
https://m.edsoo.ru/00adac34
KoBasieHTHas nonsipHas XUMU4eCKas bubmmorexa [IOK
60 22.04.
CBSI3b https://m.edsoo.ru/00adaab8
KoBaneHnTHas HenonsipHas XUMUYECKAst bubnnoreka [JOK
61 24.04.
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [IOK
62 CreneHb OKUCICHUS 27.04.
https://m.edsoo.ru/00adae28
OKUCIUTENHbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [IOK
63 06.05
peakuuu https://m.edso00.ru/00adb076
bu6nunorexa LIOK
64 OKucauTenu U BOCCTAHOBUTEIU 08.05.
https://m.edsoo.ru/00adb076
65 KontponbHas pabota Ne4 o teme 13.05. bubnuoreka [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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«CTpOGHI/IC aTomMa. XNMMHYECKas CBI3b)»

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

66 PesepBHblii ypok. O60011eH1Ee 1 1 15.05 bubmmorexa LIOK
CHCTEMATH3aIUs 3HAHUI o https://m.edsoo.ru/00adb33c
Pezepublil ypok. O60011eHNE U bubmmorexa [IOK

67 . 1 20.05.
cUcCTeMaTHu3anusa 3HaHUU https://m.edsoo.ru/00ad9ch2

68 PesepBHblii ypok. O60011eHE 1 1 22,05 bubnmorexa [IOK
CHCTEMATH3ANHUsI 3HAHUI o https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumust. 8 kiacce/I'abpuensua O.C., OctpoymoB WN.I'., CnankoB C.A., AKnoHEepHOE
obmectBo «M3narensctBo «IIpocBemenuey; Xumus. 8 kinace/I'abpuensa O.C., OctpoymoB
N.I'., Cnagkos C.A., Aknmoneproe oo6mectBo «M3narensctBo «IIpocBemenuey;

METOINYECKHUE MATEPHUAJIbBI UIA YUUTEJIA

PaGouas mporpamMmma ocHOBHOTO 00111er0 00pa3oBaHus o0 XUMHUH. ba3oBbIil ypOBEHb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://content.edsoo.ru/case/subject/10

bubnuoteka [{OK https://m.edsoo.ru/00ad9ch2

MATEPHAJIbHO-TEXHUYECKOE OCHAIIIEHUE OBPA3OBATEJIbHOI

JAEATEJIBHOCTMU,

HEOBXOJIUMOE IS PEAJIM3ALIUU ®I'OC O00

Xnmuna

Ne HanmeHoBaHue 06HLEKTOB U CpeacTB KonuuyectBO ®dopma
MaTepuanbHO-TeXHM4YEeCKOro obecneyeHus (B - 6ymaxHbIn, 3 -
3NEKTPOHHbIN)

1. BUBJIMOTEYHbIN ®OHA (KHUTOMNEYATHASA NPOOYKLUUA)

1.1. | ®epepanbHbin 3akoH «O6 obpasoBaHumn B Poccuiickorn ®epepaummy (c 1 i)
nameHeHuamu ot 29.06.2015r.)

1.2. | ®I'OC 00O (lMpukas MuHobpHaykn PO ot 17 gekabps 2010 Ne 1897 1 3
«O6 yTBepxaeHun ®enepanbHOro rocyaapCcTBEHHOrO 06pa3oBaTENbHOIO
CTaHgapTa OCHOBHOro obuiero obpasoBaHuUsi»)

1.3. | ®epepanbHbI KOMMNOHEHT roCcy4apCTBEHHOIO 06pa3oBaTENbLHOIO 1 3
ctaHgapTa (yrBepxaeH npukazom Ne 1089 ot 05.03.2004r.
MuHucTepcTBa obpasoBaHus PP)

1.4. | MNpumepHasi ocHoBHasi obpasoBaTtenbHas nporpamma 000 1 3
(c nsmeneHnsimm ot 08.04.2015r.)

1.5. | OcHoBHasga obpasoBaTteribHas nporpaMMa OCHOBHOMO obLLero 1 3
obpasosaHuns MAOY COLU Ne 17 ¢ nsyyeHnem otaenbHbIX NpeamMeToB
(npuka3 Ne170-o ot 31.08.2015.)

1.6. | Pabo4yasi nporpamma OCHOBHOro o6Lero obpasoBaHusi N0 XMMUK 1 3

2. NEYATHbIE MNOCOBUA

2.1. | MNpaBuna TexHukn 6esonacHocTn b

2.2. | MNMepnognyeckasn cuctema xmmmnyeckux anementoB [1.1. Mengeneesa b

2.3. | PactBopumocCTb conen, KUCNOT N OCHOBaHWI B BoAE )



https://content.edsoo.ru/case/subject/10
https://m.edsoo.ru/00ad9cb2

2.4. | Xumu4yeckue cBOMCTBa MeTasnsoB b
2.5 | MNpaBuna noBefeHUs yyalymxcs B kabnHeTe Xummum. 1 )
2.6. | MNpaBuna noBeAeHUs yqalmxcs B kabuHeTte xumnm (4Na nabopaTopHbIX 1 b
pabor).
2.7. | Anroputm onucaHus peakumi 1 b
2.8. | AnropuTm onncaHusa CBOMCTB anemMeHTa no nonoxeHuto B NCX3 1 )
2.9. | N\ameHeHue uBeTa nHauKaTopa B pasnuyHbIX cpeaax. 1 )
2.10. | O600LEeHMEe CBEAEHUI O rPyNNax yrneBoAopoaoB 1 B
2.11. | DNEeKTPOXMMNYECKUI psia HANPSPKEHUI MEeTaroB 1 [S)
2.12. | KoMnnekT nopTpeToB y4eHbIX-XUMUKOB 1 b
2.13. | Cepus Tabnumu No HEOPraHMYECKOM XMMNn 1 b
2.14. | Cepus Tabnuu No opraHNYeCcKon XMmMmm 1 b
2.15. | Cepus Tabnuu N0 XMMUYECKUM NPON3BOACTBaM 1 b
2.16. | Xumms. 8 kn.: KoHTponbHble 1 NpoBEPOYHbIE paboTbl K y4ebHuKy O. C. 1 b
MabpuensaHa «Xumus. 8» / O. C. MabpuensH, . H. BepeskuH, A. A.
Ywakosa n gp. - M.: Apoda, 2007.
2.17. | Xumusa. 9 kn.: KoHTponbHbIe 1 MpoBEPOYHbIE PaboThl K y4ebHuky O. C. 1 )
MabpuensaHa «Xumms. 9» / O. C. MabpuensH, M. H. BepeskuH, A. A.
Ywakosa u ap. - M.: ipocba, 2010.
2.18. | labpwmensH O. C., BockobownHukosa H. M., AwykoBa A. B. HactonbHas 1 b
KHura yuutens. Xumus. 8 kn.: Metogmnyeckoe nocobue. - M.: ipoda,
2011.
2.19. | labpwmensH O. C., Octpoymos U. I'. HactonbHas kHura yumrtens. Xumus. 1 B
9 kn.: MeTtoanyeckoe nocobue. - M.: [lpoda, 2007.
2.20. | labpwmensH O. C., AwykoBa A. B. Paboyast TeTpagp. 8 kn. K yuebHuky O. 3
C. MNabpuensHa «Xumus. 8.» - M.: dpoda, 2008.
2.21. | labpuensH O. C., Awykosa A. B. Paboyas TeTtpagp. 9 kn. K yuebHuky O. 3
C. NabpuensHa «Xumus. 9». — M.: [ipodpa, 2008.
2.22. | TabpuenmH O. C., Awykosa A. B. TeTpagb Ans nabopaTopHbIX ONbITOB U 3
npakTnyecknx pabort. 8 kn. K yuebHuky O. C. NabpuensHa «Xnmus. 8
knacc». M.: [podcha, 2008.
2.23. | Tabpuensan O. C.. Awykosa A. B. TeTpaab Anst nabopaTopHbIX OMNbITOB 1 3
npaktnyeckmx pabot. 9 kn. K yuebHuky O. C. NabpuensaHa «Xnmums. 9
knacc». M.: podcha, 2008.
3. MH®OPMALUNOHHO-KOMMYHUKALMOHHBIE CPEACTBA
3.1. | UndpoBble KOMMOHEHTbI y4EOHO-METOANYECKMX KOMMIIEKCOB MO BCEM a 3
pasgenam Kypca
XMMUM
http://school-collection.edu.ru/catalog/
https://learningapps.org/
https://ru.wikipedia.org/
https://lib.dnevnik.ru/
http://www.yaklass.ru/
http://arch.rgdb.ru/xmlui/browse?type=title
3.2. | 3agaynuk (undpoBas basa AaHHbIX ANst CO30aHNUs TEMATUYECKUX U o ]
NTOrOBbIX Pa3HOYPOBHEBLIX TPEHMPOBOYHLIX Y MPOBEPOYHbIX
mMaTepuanoB Ans opraHn3aunn poHTanbLHON 1 MHOUBUAYaNbHON
paboThl).
3.3. | Undposble obpasoBaTenbHble pecypchl MO KypCy XUMUK: a 3




Lndposas 6a3a Buaeo. Xumus. IHCTUTYT HOBbIX TEXHOSTOTUA.

BrubnnoTteka anekTpoHHbIX HarNAAHbIX nocobun. Xumusa 8-11
Knacc

PeneTtutop no xumuun. Penetuntopsl Kupunna n Medogus .

«Kvnpunn n Medoguiny.

Xumusa anga scex. Obyyarowme aHumknoneamm. Obwas m
HeopraHunyeckas xumus.. PHMNO «Pocy4unpnbop», AO «MHTOCH».

Xumusa ons Bcex. Obydatome aHuuknoneaun. OpraHnyeckas
xumus. YnpaxHenuns PHIMNO «Pocy4dnpunbop», AO «MHTOCH.

Camoyuutens. Xumusa ans scex — XXI. PeweHune 3agay.1C-
O6pasoBaTtenbHas konnekums. 8-11 knacc. HeopraHunyeckas u
opraHu4yeckasi XuMmusi

Kypc «OTKpbITas Xummns»
Xumunyeckast aHUMKNIoneaus
1C:PeneTtutop. Xumus.

BupTtyanbHas wkona Kupunna n Medoaums . Ypoku Xumuu.
«Knpunn n Medoguin». 8-9 knacc.

O6pasoBaTtenbHas konnekumsi. Obwasn n HeopraHnyeckas
xumms. 8-9 knaccel. Mapl'TY, JlabopaTtopus cuctem
MynbTUMeama.

HoBas wkona. Xumus. «lWnaprankv gnsa crapLieknaccHUKoBy, 9-
11 knaccsl.

1C. MNosHaBaTenbHas konnekums. Jlabopatopus 300poBbS.

https://www.cas.org/. Xummyecknin abcTpakTHbIV cepBUC.
CueTuuK BeLLecTB.

http://www.xumuk.ru/. Xummnyeckune cepeucol. basa 3HaHWIA.
http://biography-peoples.ru/. Buorpacdun s3HameHUTLIX Noaen.
http://www.galileo-tv.ru/. Fanuneo

http://postnauka.ru/. IHTEpHET-NPOEKT O COBPEMEHHOM
dyHOaMeHTanbHON HayKe.

http://tablica-mendeleeva.ru/. [Neprnoguyeckas cuctema
XUMUYECKNX 3NIEMEHTOB C MCTOPUYECKMMI CrIpaBKamu.

http://pt.kle.cz/ru_RU/index.html .Neprnoandeckas cuctema
XMMWNYECKNX NTIEMEHTOB — OHMawH. http://

e-science.ru [opTan eCTeCTBEHHbIX HayK.

http://elementy.ru/. nemeHTbl. CaT COAEPXUT Kak nuTepaTypy
no Hay4HO TeMaTuKe, OOLUMPHYIO SHUMKIOMNEAMIO HayYHbIX
TEPMVHOB, Tak M UHTEPAKTUBHYIO YacTb — Nnekuuu, 6noru,
06CyXaeHUS, aHOHCbI Hay4HbIX becTUBanen, KHUKHbIN Ky,
0630p HOBOCTEN HaykU 1 NOMNYNAPHbIX HAaY4YHbIX NPoBnem.

http://interneturok.ru/ InternetUrok.ru. MNpodeccnoHansHo
3anucaHHble BUAEOYPOKU MO LLKOMNBbHbIM NpeameTam.

http://nscience.ru. EctectBosHaHue 2.0.

http://www.nkj.ru/. nekTpoHHasi Bepcus xypHana «Hayka n
KM3Hb»

http://znaniya-sila.narod.ru/ . 3HaHusa-cuna. [Ansa tex, KTo
WHTepecyeTcs NpobrnemamMm coBpeMeHHON yHaAaMeHTanbHou
HayKu.

http://www.chemistry.ssu.samara.ru/. OpraHnyeckas Xumusi.




MHTepakTnBHbIN MynbTUMeana y4ebHuK. YUebHnk cogepxmT
rpaduyeckne nnncTpaummn, aHuMauum, BUpTyanbHble Modenu,
uHTepakTueHble flash-unnioctpaumu, BUAeogeMOHCTpauuu,
XMMWYECKNE UTPbI-TPEHAXepPbl, KOHTPOMbHbIE BOMPOCHI, 334341 1
ynpaxHeHUs, TECTOBble 3aaHns

3.4.

O6wenonb3oBaTenbCckMe LUGPoBbLIE MHCTPYMEHTbI y4eOHOWM
OEeATenbHOCTU (TEKCTOBbIN

penakTop, peaakTop co3gaHusa npeseHTaummn, cnctema obpaboTkm u
npeacTaBneHns

MaCCMBOB 4YUCITIOBbIX ,D,aHHbIX)

9KPAHHO-3BYKOBbIE NOCOBUA

4.1.

KoMnnekT B1aeodunibMoB Mo HEOPraHUYECKo XMMum (Mo BCeM
pasgenam kypca)

4.2.

KomnnekT BuaeodmnbMOB No opraHnYeckon xumum (No BcemM pasgenam
Kypca)

4.3.

3AnekTpoHHoe npunoxeHune k y4ebHuky O. C. MabpuensHa «Xumus. 8
Krnacc»

4.4.

AnekTpoHHoe npunoxeHune k y4ebHuky O. C. MabpuensiHa «Xumus. 9
Knacc»

D B/ 1/’ B\

TEXHUWYECKUE CPEACTBA OBYYEHUA

5.1.

MHTepakTnBHasn gocka Smart — gocka uHB. Homep 1101042471

5.2.

MpoekTop Ha kpoHLwwTenHe EIKE LC-XIP 2000

5.3.

Komnbiotep C-2DE2200, nHe. Ne 1101042649

5.4.

MpuHTep HP Laserjet 100 color MRP V175a

I

6.1.

YYEBHO-NPAKTUYECKOE N YYEBHO-ITABOPATOPHOE
OBOPYAOBAHUE

MpuGopbl, Habopbl NocyaAbl M NaGopaTOpPHbLIX MPUHAANEKHOCTEN OIS
XMMWUYECKOTro aKCrepMmeHTa obLiero HasHa4eHns

LLkad BbITsKHOM

AnnaparT (ycTaHoBKa) Ang ANCTUNNALUK BOAbI
Becebl

HarpeBaTenbHble NpMbophkl (CNMpTOBKA)

= J = 1 = [

6.2.

J[leMoHCTpaumroHHble Npubopsl, Habopbl Nocyabl 1 TabopaTopHbIX
npuHaaneXxHocTen Ans XMMMYECKoro akcrnepnuMeHTa obLero HasHauyeHus!

Ha6op nocyabl n I'IpVIHaﬂ,J'Ie)KHOCTeIZ Aanda AeMOHCTPaUUNOHHbIX OMbITOB MO
XUMUKN

=]

LtaTtvB ons 4eMOHCTPaLMOHHbIX MPOBMPOK
Mnx-21

LrtatnB metannuyeckun WLIB

Habop cdnakoHoB (250 — 300 mn ans xpaHeHWsi pacTBOPOB PEaKTUBOB)

6.3.

KomnnekTtbl ans na6opaToprlx OnbITOB U NMPaKTU4YeCKNX 3aHATUN MO
XMnn

Habop nocyapbl 1 NpuHagneXxHocTen Ansl YYHEHNYECKOro aKcnepumMeHTa

Habop cknsaHok (driakoHOB) AN XpaHEHWs1 pacTBOPOB PEaKTUBOB

Hab6op npubopok (MX-14, MX-16)

LWTaTunebl Ana npobupok

CnupToBKHM
MOOEINU

AR AR R R R




Habop kpucTannmyeckmnx peLueTok

Ha60p ana moaennpoBaHna CTpoeHnA BELLECTB

n B

HATYPAJIbHbIE OB BbEKTbI U KONNEKLUU

ANOMUHUIN

BornokHa

KameHHbI yronb 1 npoayKTbl ero nepepaboTku

Kayuyk

MeTtannbl n cnnaebl

MuHepanbl 1 ropHble NOpPoAbI

HedTb 1 BaxkHeriumne NnpoaykThl ee nepepaboTku

Mnactmaccobl

Crekno

YyryH n ctanb

i T = 1 = i o T i = = i = i =

PEAKTUBbI

Hab6op Ne 1 OC «Kucnotbi»
Kucnota cepHas
Kucnota consiHas

Hab6op Ne 2 OC «Kucnotbi»
Kucnota asotHas
Kncnota optodocdopHas

Habop Ne 3 OC «['vapokcuabi»
Ammunak 25%-Hbln

Bapwusa rugpokeva

Kanusa rugpokeng

Kanbuna rugpokeng

HaTpwus rugpokemg

Habop Ne 4 OC «Okcuagpl metannos»
AnoMUHUSA oKkeuAa

bapus okeng

Kenesa (Ill) okeung

Kanbuus okcng

Marnus okeng

Megwm (Il) okeng (rpaHynbl)

Megwm (Il) okenp (MopoLUokK)

LinHka okecup

Ha6op Ne 5 OC «MeTannbi»
ARNOMUHUA (rpaHynbl)
ARNOMUHUIA (NOPOLLIOK)

>Kenes3o BoccTaHoBN. (MOPOLLIOK)
MarHuii (nopoLLoK)

MarHui (neHTa)

Megb (rpaHy”nbl, ONUIIKK)

LnHk (rpaHynbl)

LinHk (nopoLuok)




OnoBo (rpaHynbl)

Ha6op Ne 6 OC «LlenoyHble n
LLleNTIOYHO3EMESbHbIE MeTan bl»
Kanbuun

Jlntnin

Hatpun

Habop Ne 7 OC «OrHeonacHble BeLecTBa»
Cepa (nopoLuok)
docdopa (V) okeung

Habop Ne 8 OC «["anoreHbi»
Bbpom
WMon

Ha6op Ne 9 OC «[l"anorenmgbl»
AnOMUHUA Xnopug,

AMMOHMA xnopug

Bapus xnopug

XKenesa (1) xnopua

Kanus noama

Kanusa xnopug

Kanbuua xnopug

Ilntua xnopua

MarHusa xnopug

Meaw (1) xnopug

Hatpusa 6pomung

Hatpusa dpTopug

Hatpusa xnopug

LinHka xnopwug,

Ha6op Ne 10 OC «Cynbgatbl. CynbhuTsl.
Cynbuabi»

AntoMuHua cynedat

AMMOHUSA cynbdhat

XKenesa () cynscong

XKenesa (Il) cynbdat 7-my BogHbIN
Kanus cynedhat

Ko6onbTa (ll) cynbdhar

Marnua cynbat

Megwm (I) cynbdpaT 6e3B0AHBIN
Megwm (Il) cynbdaT 5-Tn BogHbIN
Hatpusa cynscug

Hatpusa cynbcut

Hatpusa cynbdaTt

Hatpusa rugpocynedat
Hukensa cynbdar

Hatpusa rugpokapboHaTt




Habop Ne 11 OC «KapboHaTbi»
AMMOHUA kapboHaT

Kanus kapboHat (notaw)
Megu (ll) kapboHaT OCHOBHOW
Hatpusa kapboHat

Hatpusa rmugpokapboHaT

Habop Ne 12 OC «docdatbl. CunmkaTbl»

Kanust MoHormgpoopTtodocdat (kanuii dhoccopHOKUCTIbIV
OBYyX3aMeLLEHHbIN)

Hatpusa cunukaT 9-T BOOHbIV
Hatpusa opTtodocdat TpexsameLLeHHbIN
Hatpwus gurngpodocdat (HaTpmii dhoCOPHOKNCBIN OOHO3aMELLEHHbIN)

Ha6op Ne 13 OC «AueTtatbl. PogaHugbl.

CoeguiHeHus xenesay.

Kanuna ayertat

Kanus deppo(ll) rekcaumanung (kanum xxene3mcTocMHePOaNCTLIN)
Kanus dpeppo (I1l) rekcaunmoHng (kanum >xene3ocuHepoancCTbIn )
Kanna poganua

Hatpusa auetaTt

CsuHUa aueTaTr

Habop Ne 14 OC «CoeguHeHus mapraHua»
MapraHua (IV) okema

MapraHua (Il) cynbdat

MapraHua xnopua

Ha6op Ne 15 OC «CoeguHeHus xpoma»
AMMOHMS anxpomart

Kanusa guxpomat

Kanus xpomat

Xpoma (l1l) xnopug 6-Tn BOgHbIN

Ha6op Ne 16 OC «Hutpatbi»
AnOMUHUA HUTPaT
AMMOHUA HUTpaT

Kanuna Hutpat

Kanbuna HutpaTt

Megwm (Il) HuTpaT

Hatpusa Hutpat

Cepebpa Hutpat

Habop Ne 17 OC «HaukaTopbl»
Jlakmonp

MeTunoBbIN opaHXeBbIn
deHondTanenH

Ha6op Ne 18 OC «MuHepanbHble yaobpeHus»
Ammodhoc

Kapbamng

Hatpuesasa cenutpa




Kanbuunesas cenutpa

KanunHas cenutpa

CynbtaTt aMmmoHus

Cynepdocdat rpaHynMpoBaHHbIN
Cynepdocdart ABONHOM rpaHyNMpPOBaHHbIN
docopuTHasa myka

Ha6op Ne 19 OC «Yrnesogopoabl»
BeHsnH

BeHson

"ekcaH

HedTb

Tonyon

LinknorekcaH

Habop Ne 20 OC «Kncnopoacoaepxaliue opraHMyeckne BeLlecTsar»
AueToH

MmuuepuH

OnaTtnnoseii acoup
CnnpT H-O6yTUNOBbIV
CnnpT M30amMunIoBbIN
CnnpT M306yTHNOBLIN
CnmpT 3TUNOBLIN

deHon

dopmanuH
STuUneHrnukonb
YKCYCHO-3TUNOBbLIN 3hmp

Ha6op Ne 21 OC «KucnoTbl opraHnyeckme»
Kucnota ammnHoykcycHas

Kucnota 6eH3onHas

Kucnota macnsHas

KucnoTta mypaBbnHas

Kucnota onenHosas 0

Kucnota nansMuTuHOBas

Kucnota creapuHoBas

Kucnota ykcycHas

Kucnota waBenesas

Habop Ne 22 OC «Yrnesoapbl. AMUHbI»
AHUANH

AHUINMH CepHOKUCHbIN

[-rniokosa

MeTunamuH rugpoxnopuvg

Caxaposa

11

Habop Ne 23 OC «Obpa3subl opraHM4eckux BELECTB»
"ekcaxnopbeH3omn TexH.
MeTuneH xnopucTbin




Yrnepoa 4eTbipexxnopucTbIi
XnopodopMm

Habop Ne 24 OC «MaTepuanbi»
AKTMBUPOBAHHbIN Yronb
BasenuH

Kanbuus kapbug

Kanbuunsa kapboHaT (Mpamop)
MapaduH




