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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUA
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe (enepanpbHOl pabodeil MpOrpaMMel
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma mo xumMuu maéT TPEACTABICHHWE O IENSIX, OOIIEeH cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s13aTeNbHOE peIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro Io KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM MU TE€MaM MPOrpaMMbl MO XHMHUH, OIPENENSeT KOJIWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIuMXxcs, ONpEAeNisieT BO3MOXKHOCTH MpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEr0 oOpa3oBaHUsA, a Takxke TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJOB Yy4YeOHO-TIO3HABATEIbHOW JEATEIBHOCTH OO0YYaromerocss Mo OCBOCHHIO
y4e0HOro co/iepKaHusl.

3HaHWE XHMHH CIIY)KUT OCHOBOM [UJIsi (DOPMHPOBAHUS MHUPOBO33PECHHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
NUILEBOM U SKOJIOTHUECKON O€30MacHOCTH, TPOOIEM 3paBOOXPaHEHHUS.

N3yuenne xumun:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEM
OoOy4aromMxcs, HaBBIKOB WX CAMOCTOSTEIbHOW y4yeOHOW JIeATEeNbHOCTH,
OKCIEPUMEHTAIBHBIX M HCCJIEIOBATEILCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B MPO(PECCHOHATBLHOMN 1eITeNbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOT'O MBINUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3TJIs11a HA €AMHCTBO MPUPOJIbI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yYarOIINXCS;



crocoOcTByeT (OPMUPOBAHHUIO ILIEHHOCTHOI'O OTHOIICHHS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHHs B OOYYEHMHM XHMHH OOECHEYMBAIOTCA CHElU(pUKON
collepKaHUsl  y4eOHOro  MpeamMeTa, KOTOpbIM  SABIFETCS  NEeAarormyecku
a/JIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XUMUH Ha OINpeiesEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHUN XUMHUH, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTIENbHBIX 3HAYMMBIX ITOHATHI
OpPraHUYECKON XMMUHU.

CrpykTypa coaepaHus MpOrpaMMbl MO XUMHUU CPOpPMHUpOBaHA HAa OCHOBE
CUCTEMHOro mozaxoja k €€ uzydeHuro. CopepkaHue CKIaAbIBAE€TCS U3 CHUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHHSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

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

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeacTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMaluy BEUIECTB B
pacTBopax.

Teopernueckne 3HAHHUS pPAacCMAaTPUBAKOTCA HA OCHOBE OSMIIMPUYECKU
HOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JPYroMy, BBIIONHSSA (QYHKIUM OOBACHEHUS U TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYET  (hOPMHPOBAHHUIO
IPEACTABIECHNAS O XUMHYECKON COCTABIAIOIIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEMHOW MNpPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEeOHBIX MpeaMeToB: «OKpyKaloluid MHUpY,
«buomorus. 5—7 kimacce» u «dusnka. 7 Kaacey.

[Ipy wu3ydyeHUH XUMHHM MPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JEATENbHOCTH YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHWH K HAYYHBIM METOJaM TIO3HAHWS TPU M3YUYCHUU BEIIECTB U
XUMHYECKHUX PeaKiuii, B (OpMHUPOBAHUH W PAa3BUTHUHU TO3HABATEIHHBIX YMEHHUHA U
UX TPUMEHEHWHW B Y4eOHO-TIO3HABATENLHOW H Yy4e€OHO-HCCIIEI0BATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
MMOBCEIHECBHOM KU3HU.

[Ipu M3ydeHuu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HamnpaBJIICHHOCTh OOy4YeHUS] HA CHCTEMAaTHYEeCKOe TMpUOOIIeHue
o0yJaronuxcss K CaMOCTOSITEIbHON IMO3HABATEIILHON JESITEbHOCTH, HAaYyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHre yCIOBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YJArOIITUMUCS
OTBITa Pa3HOOOPA3HON NEATEIHHOCTH, MO3HAHWUS M CaMOTIO3HAHMSA, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHUBEPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (QYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATHP U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpPA, UCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU U3YICHUH
XUMHUH, TPUMEHITh WX TPHU PEIIeHHH MpoO0jJeM B TOBCEIHEBHOW KHU3HU U
TPYAOBOH EATEIHHOCTH;

— (¢opMHupoBaHHE y OOYyYaIOIIMXCA T'YMaHHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TIEHHOCTH XWUMHUYECKUX 3HAHWU HJI BBIPAOOTKH JKOJIOTHUYECKHU
1eJecO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHEC MOTHUBAIMM K OOYYECHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCTINTAHWIO HAa OCHOBE YCBOCHHS OOIIECYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS W HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHus.

OO6miee YMCIIO 4YacoB, OTBEACHHBIX ISl W3YYCHUS XUMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
jaca B HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COIEPKAHUE OBYUEHUA

8 KNIACC

IlepBoHaYabHbIE XUMUYECKHE TOHSITHSA

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YeNOBEKa. XUMHUSI B CUCTEME HayK.
Tena wm BemectBa. PuU3MyecKUe CBOWCTBA BEUIECTB. ATrperaTHOE COCTOSIHUE
BemecTB. [loHsTHE O MeTOAaxX MO3HAHUA B XMUMHUHU. UHMCTHIC BEIIECTBA U CMECH.
CriocoObI pa3zziesieHnus CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMUYECKHUX
3neMeHTOB. [IpocThie u ClI0KHbBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckast ¢opmysa. BajgeHTHOCTP aTOMOB XMMHYECKHX DSJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAST aTOMHAas —Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHECHUM.

KonnuectBo BemectBa. Momnb. MonsipHas macca. B3anmocBsi3p KonnyecTsa,
Macchl U 4HCIAa CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacuérel 1o ¢opmynam
XUMUYECKUX COCIMHEHUH.

Pu3nUecKue U XUMUYECKUE SIBIICHUSI. XUMHUUYECKasA peakvs U €€ MPU3HAKHU.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XHMMHUYecKkue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEaKIUil (COeIMHEHUS, PA3I0KEHNs, 3aMeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHMYECKOHN MOCYA0#, MpaBWwjiaMu paboOThl B J1a0OpaTOpUU U
npuéMamMu oOpalieHus: ¢ J1abopaTopHbBIM 00OpPYAOBAHUEM, U3YUEHHE W ONMUCAHUE
¢bu3nuecknx CBOMCTB 00pa3IOB HEOPTaHWYECKUX 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) sIBIEHUH, HAO0/IeHHE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasinoKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pazioxKEHUE TUAPOKCHIA
menu (1) npu HarpeBaHuu, B3aMMOICHCTBHE Keye3a ¢ pactBopoM coiu meau (11),
U3y4YEeHHE CIOCOOOB DPA3JClICHUs CMECEil: C MOMOIIBI0 MAarHuTa, (GUIbTPOBaHUE,
BbITIApUBAHUE, TUCTWUIAIMS, XpoMaTorpadusi, MPOBEICHHE OYUCTKU MMOBAPEHHOM
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJIEJIEN MOJIEKYII
(IapocTepKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHUIeCKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — anemMeHT u mpocToe
BelecTBo. Haxokaenue kucimopojna B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYCHHsI KHUCJIOpoAa B JlabopaTopud U MPOMBIIUIEHHOCTU. Kpyrosopor
Kucinopoaa B npupoje. O30H — alIoTponHas MOAU(PUKALINS KUCIOPO/A.

TeroBo#it 3pdeKT XUMHUYECKOW peakIuu, TEPMOXUMHUYECKHE YpaBHEHWSI,
3K30- W SHJOTEPMHUYECKHE pEAKIMUHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHHE
BO3]lyXa, yCWJICHHE MapHUKOBOTro 3¢ (dekra, pa3pylieHue 030HOBOTO CJIOSI.

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

MosnsipHbiii 00BEM ra3oB. Pacu€Tsl Mo XUMUUYECKUM YPaBHEHUSIM.

duznueckue CBoOMCTBa BOAbl. Boma kak pactBopurenb. PacTBOpEL.
HacepiienHble 1 HEHAChIIEHHbIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pactBOpoB B Ipupojie U B )KM3HU 4enoBeka. KpyroBopoT BonbI B IIPUPOJE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Knaccudpukanus Heopranmdeckux coeauHeHuil. Oxcuabl. Kimaccudukanys
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HeconeoOpasyromue. Homenknatypa okcumoB. Dusznueckue M XHUMHYECKUE
cBoMCTBa OKCUIOB. [loiydeHrne oKCHa0B.

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

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. Ousudeckue u
XMMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoct mertamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Conu. Homenknatypa cosieit. @u3ndeckue U XMMHUUYECKUE CBOWMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSI3b MEXKY KJIIACCAMU HEOPTraHUYECKUX COCIUHEHHM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OINpEJIENICHUE COAEpKaHUsI KUCIOpPOAa B BO3yXe, MOIYUYEHHUE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOICTB KHCIOPOJa, HaOJIOAEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHus ropeHus (moxkapa), O3HAKOMJIEHHME C oOpa3laMHu OKCHAOB U
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOWMCTB BOJ0posia (TOpeHHE), B3amMojeicTBHe Bojopona ¢ okcuaoM menu (1)
(BO3MOXHO HCIIOJIb30BAHUE BHUEOMATEpHUaIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBAHHE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIEIOBAaHUE O00pa3llOB HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAxX KHUCIOT U IIENOYEH,
u3ydeHre B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAKUHM HEUTpaIW3alW{, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOIO METajlla IPYTMM M3 PacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BaxHeWlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Ilepuoanueckuii 3axkoH u Ilepuoamueckas cucreMa XHMHYECKHX
jaemMenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMU

[lepBbie TOMBITKM KIAacCU(PUKAIMA XUMUYECKUX dieMeHTOB. [loHsiTHe o
rpynmnax CXOJHbIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckast cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[lepuognueckon cucrtembl xumuueckux 3naemMeHToB [. M. Menneneesa. [lepuoabt
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonbl. OnekTponsl. CTpoeHne
ANEKTPOHHBIX ~ 000J04€K aToMOB  TMepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA 110 ero nosnoxkeHuto B [lepuonuueckoii cucreme . . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMS pajJnyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

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

Xumuueckast cBs3b. KoBaneHTHass (MOJsipHass YW HEMOJIApHAs) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHuss.  OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  PEAKIMM.
[Iponecchl okucaeHns U BOCCTaHOBIEHNA. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4eHHE OOpa3LOB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LHMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, IMPOBEIAEHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHU).

Mescnpeomemmnule cea3u



Peanuzamuss MeXnpeaMETHBIX CBS3EHM NMPU M3YYEHMH XHMHUU B 8§ Kiacce
OCYIIECTBIISIETCS 4epe3 MCIOJb30BaHUE KaK OOIIUX eCTECTBEHHO--HAYYHBIX
MOHSITAM, TaK W MOHATUU, SBJISIOIIAXCS CUCTEMHBIMU IS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIMKJIA.

OOuue ecTecTBEHHO--HAYyUHbIC MTOHATHS: HAYYHBIN (paKT, TUIOTE3a, TEOpUs,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOAECIUPOBAHHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

dusuka: marepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSHHUE BEIIEeCTBA, a3, (U3UYECKHUE BEIUYMHBI, €TUHHUIIBI
U3MEpEeHHUs, KOCMOC, TIIaHeThl, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, Abixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MUHEpaATbl, TOPHBIE IOPOIHI,
TIOJIE3HBIE UCKOIIAEMBbIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemrecTBo u xXMuMHUYeCKasi peakmus

[lepnoguueckuii 3akoH. [lepuognueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHUHM CBOWCTB
XMMHYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, Kalus, KalbLHUs H UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CHUCTEME U CTPOCHUEM HUX ATOMOB.

CtpoeHue BeliecTBa: BBl XMMHYECKOW CBA3U. THUMBI KPUCTAITUYECKHUX
PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUINA KPUCTAJUIMYECKON PELIETKU U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukainys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJaccaM HEOPTraHHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMu4ecKuX peakiuii Mo pa3iudHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEIIOBOMY 3 QeKTy, o
W3MEHEHHUIO CTEMEHEH OKHCIICHUS XHMHYECKHX JJIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKINU, TEPMOXUMHUYECKUEC
YPaBHEHUH.

[Tonatne o ckopocT XuUMHUYecKo peakiuu. [loHsTHEe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHEe 0 TOMOT€HHBIX M TeTepOr€HHBIX
peakuusax. [londarue o karanuse. [lonsatrne o xumuueckoM paBHoBecuu. DakTopsl,
BIIMSIFOIIAE HA CKOPOCTh XHUMHUYECKOM PEAKIMU M MOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIHPHO-BOCCTAHOBUTEIIbHBIC ~ PEaKIMH,  AJICKTPOHHBIM  OaaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEIILHOM peaKkuum. Cocrapienue ypaBHEHUI



OKHCJIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ pEaKUUMH C  MCHOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALIMH. DIEKTPOITUTHI U HENEKTPOJIHTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
xuMuyeckon cBs3u. CreneHn gucconuanuu. CUIbHbBIC U CIa0bIe dJIEKTPOIUTHI.

Peakiiun nonHoro oomMeHa. Y ciaoBus MPOTEKaHUs pPeaKIMii HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE MOHHBIE YpaBHEHHs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH
pacTBOpPOB BEIIECTB, MPOLECCAa AUCCOLMALMHA KHCIOT, WIENOYEed M COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKU  MPOTEKaHUs  pPEeaKIUid  HOHHOTO  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEINBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pa3ioKEeHHs, COSAMHEHUS), paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, pEUICHUE
AKCIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTa/uibl U MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHWMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, NpUMEHEHHe. JlelicTBue
XJIOpa U XJOPOBOAOpPOAA HAa OpraHW3M YeloBeKa. BakHeilue XJIOpuAbl U HUX
HaXO0XKJICHUE B IIPUPOJIE.

O6mias xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/A U CePhbl. AJUIOTPOITHbIE MOAU(DUKAIIMU KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOIOpOA, CTpOEHUE, (PU3HYECKHE U
XUMHYECKUE CBOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHME CBOHcCTBa (0Omue Kak
NpECTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMHUYECKHE pEeaKIuw,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYEHHUSI CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit KUCIOThl. CONMM CEPHOM KUCIOThI, KAYECTBEHHAS PEaKLIHs HA



cynbdar-uon. HaxoxaeHue cepbl U €€ COCAMHEHHH B TPHUPOJE. XHUMHUUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeabl COSNMHEHUSIMU cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mias xapakrtepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHs. A30T, paCOpOCTpPaHEHHE B MPUPO/IE,
¢u3nyeckue U xumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHYECKUE CBOMCTBA, NOIy4YeHHe U npuMeHenue. Conu aMMOHUS,
X GU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJydyeHue, PU3NYecKHue U XMUMHYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HHUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEPaJIbHBIX
yno0peHnii. XuMrU4YecKoe 3arps3HeHUE OKPYKaIOIIEeH Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arps3HEHHE BO3/AyXa, IMOYBbI U BOAOEMOB). Docdop,
ajoTponHeie Moaudukanuu (ocdopa, duzmUueckne M XUMUYECKHUE CBOMCTBA.
Oxkcun pocdopa (V) u dhochopras kuciaora, GU3HIECKHIE U XUMHUUECKUE CBOMCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

O6mras xapakrtepuctuka 31eMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOA,  aJUIOTPOIIHBIE
MOIU(HUKALKMH, PACHPOCTPAHEHHUE B NpUpoae, (U3UUYECKHE U XHMHUYECKHUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U MPUMEHEHHE. DKOJIOrMYecKHue MpoOJIeMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), runoresa riao0anbHOrO NOTEIUICHUS KIUMara, MHapHUKOBBIN
addext. YronpHas Kuciaotra U €€ colid, uX PU3nuecKue U XUMHUYECKHUE CBOICTBA,
nojlyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIIEH, dTaHOJ, TJIMIEPUH, YKCYCHAsl KUCIIOTa).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl UX mepepaboTku (O€H3MH), UX POJb B OBITY M HMPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOIY4YEHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHUIMKAThI, X UCIIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIeMEeHT, OeTOH, jkene300eToH. [IpobneMbl 6e30macHOro MCHOIbL30BaAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMeHm:

u3y4yeHrue 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIKUE (PUINYECKHME W XUMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJOPUAOB (TaJOTEHUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYIIIMBaHUS caxapa IMoJ JCUCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBECHNE KaYeCTBEHHOM peakiuu Ha Cyib(ar-
MOH M HaOJIOJieHUuEe TNpHU3HaKa €€ MPOTEeKaHus, O3HAKOMJIEHHE C (PU3HMUYECKUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), 00pasmamMu a30THBHIX U (HOCHOPHBIX YHOOpPEHUH, MOIydEHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX PEaKIui Ha MOH aMMOHHUA M (ochaT-uoOH U U3yUeHHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), V3y4ECHUE MoJEenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aJICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPONCTBOM MPOTHBOras3a, MojydyeHue, COOMpaHue, pacrio3HaBaHUEe U HU3ydeHUE
CBOWMCTB YIJICKUCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX pEaKIUil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJuibl 1 MX COeIMHEHUSA

OO0uras xapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
ux nonoxeHuss B llepuognueckor cucreme XuMmuyeckux siemeHtoB JI. .
MenpeneeBa u cTpoeHuss aToMoB. CTpoeHHE MeTauioB. MeTajuimdeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEMIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpspKeHU MetayioB. OU3nyecKue U XMMUYECKrue CBOMCTBAa MeTalioB. Oomue
CIOCOOBI TMONTydeHUs: MeTaysioB. [loHATHE O KOPpPO3WM METAUIOB, OCHOBHBIC
crnocoObl 3amuThl MX OT Koppo3uu. CruiaBbel (CTallb, YyryH, AIOPAIIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIILIIEHHOCTH.

[{emounble MeTaiuibl: nojioxkeHue B llepuoanyeckoil cucteMe XMMUYECKHX
anementoB JI. M. MenneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B IPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUIIBI U



TUJAPOKCHUIBI HATpusi U Kanus. [IpuMeHeHMe WIETOYHBIX METAUIOB MU UX
COeIMHEHUH.

[llenoyHO3EeMENbHBIE METAJUIBI MAarHUM W KAJIbLUW: IOJIO)KEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, cTpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJIFOMUHUN: TIOJIO)KEeHUE B [leproanueckor CUCTEME XUMAYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroma, HaxOoxXAeHHUE B Ipupone. Pusnyeckue U
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoi cucreme XMMAYECKUX 31€MEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaxXOXIAeHUWE B mpupone. DPusnvecKkue Hu
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U coiu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMl METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3Yy4YECHHE PE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIEOMATEPHATIOB), OCOOCHHOCTEM B3aMMOIEHUCTBHUSI OKCHIA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIpOLIECCa TOPEHUS KeJIe3a B KHUCIOPOJIE
(BOBMOJKHO  HUCIIOJIb30BAaHWE  BHJICOMATEPHAIIOB), IPU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MATHUS, KAJIbLW, AIFIOMUHUSA, UHKA, JKele3a
(1) u xenesza (1), menu (1), HaGrOIEHNE U OMKCAHUE MTPOIIECCOB OKPAIIMBAHUS
IUITAMEHM HWOHAMM HaTpus, Kajdusl W KalblUg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIeOBaHNE aM(OTEPHBIX CBONMCTB THAPOKCH]IA ATTFOMHHUS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XuMHA M OKpYKAKOLIasa cpeaa

BemecrBa m Marepuansl B NOBCEIHEBHOM JKU3HM 4eEIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEUIECTB U XUMUUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HECHHUE OKpYX armlel cpenbl (MpeAenbHas IOomycTUMas
KOHIIeHTpalus BemecTs, aanee — [1/IK). Pons xumuu B penieHun 3KOJI0rMYeCKUX
npoosieM.

Xumuueckuii IKCnepumenm:

U3y4eHHe o0pa3lloB MAaTEpPUAIOB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEPHBIC
MaTepuasbl).

Mesxcnpeomemmunie ceasu



Peanuzanys MeXnpeaMeTHBIX CBsi3ed MPU WM3YyYEeHUHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHSATUM, SBISIONINXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

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

duznka: maTepusi, aToM, DJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUW 3apsji, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CIiaBbl, (PU3NYECKHE BEIUYUHBI, €AMHUIIBI U3MEPEHUS, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocuntes, mprxanuwe, Ouocdepa, IKOCUCTEMA, MHUHEPAITHHBIE
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yJbTAaThl OCBOCHHUS IMPOTrpaMMbl OCHOBHOTO  OOIIETrO
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATENILHOM JI€ATETLHOCTU B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMU, TPUHITHIMU B
oOIecTBe MpaBUJIaMU M HOPMaMH TOBEICHUS M CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANIM3AIMN 00YyUYarOIIUXCSl.

JIugHOCTHBIE ~ pE3yNbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCS CHCTEMOM TIO3UTHBHBIX IIEHHOCTHBIX OpHEHTAllUM M
paclMpeHue omnbITa AesITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOTO BOCITUTAHUSI

IIEHHOCTHOI'O OTHOIIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY
U HaydyHOMY HACJeuI0, TOHMMaHUS 3HAYCHHS XUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 O0IIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOU MH(OpmMarmei o
MepPeOBBbIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rpakKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS] O COIMAJbHBIX HOpPMAax M MpaBUJIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEOBATEIbCKOW, TBOPYECKOW M JIPyTMX  BHJAX
JeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBHOCTH TpHU
BBITIOJIHEHUM Y4YEOHBIX, TMO3HABATENbHBIX 3aJlay, BBIMOIHEHUA XUMHUYECKHUX
AKCIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TIpollecce HITOW Y4eOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJAECHUE M TMOCTYNKH CBOUX TOBApHUILEH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUYECKHUE TPEJCTABICHUS O BEIIECTBE M XUMHYECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTAaBIISIIOLIUE
OCHOBY [ TIOHUMAaHUS CYIIHOCTH HAyYHOM KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS TPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
IIPUPOJTHOMN CPEJIO, O POJIM XMMHH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HaBaTeIbHbIC MOTHBBI, HAIIPaBJICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUM MO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
MO3HaBaTEIbHON, MH(POPMAIMOHHOW M YWUTATEIbCKOM KYyJbTYpPhl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEJIbHOH pabOTBl C y4eOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATypOH, JIOCTYITHBIMH TEXHHYECKHUMH CpPEACTBaMU  HMH(OPMAIIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYECHHIO M TO3HAHUWIO, JI0003HATENIbHOCTh, TOTOBHOCTH U
CIOCOOHOCT K  camMo0Opa3oBaHUIO, TMPOEKTHOW W  HCCIEIOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JTaJIbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHWE TIICHHOCTH JKW3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 37I0POBBIA 00pa3 >KM3HH, OCO3HAHHWE MOCIEACTBHHA U
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpy/A0BOT0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3yUYEHHUIO TIpodeccuii 1 Tpyaa pa3aIudHoro poja,
yBOXEHUE K TPYAY U PE3ylbTaraM TPYAOBOU NEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHWWA TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUU MPOIOKEHHSI 00pa30BaHus C YYETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IK0JIOrHYeCKOr0 BOCIIHTAHHUS:

IKOJIOTHYECKH I1€71€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHMSI, MOHUMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 37I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
npaBmII 0€30ITaCHOTO MOBEACHUS TP paboTe C BEIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, TOJydaeMble MPH M3YYCHHH XUMUH, IS
pelIeHHs 3a/1a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOIHON Cpeao, Il TOBBIIEHUS
YPOBHS  DKOJOTUYECKOW KYJIbTYpPhl, OCO3HAHHUS TJ00aJbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM M IMyTeH WX pEemeHUs MOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe wMeranmpeaMeTHBIX pPE3YyIbTaTOB BBIICISAIOT 3HAYMMBIC TS
dbopMUpOBaHUST MHPOBO33pEHUsI  OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPhIE
UCTIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHUHU W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN



HAyYHOW KapTHHE MHpA, U YHUBEPCAJIbHbIC y4cOHbBIC NEHCTBUSA (TIO3HABATEIbHbBIC,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IJITAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
TESTENHHOCTH.

Ilo3HaBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble 1ornyeckue AefcTBUA:

YMEHHUSI HCIONBH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUU
3HAHWH: PacCKPBIBaTh CMBICT XMMHUYECKHX TOHATHHA (BBIACIATH WX XapaKTEPHBIC
NpHU3HAKK, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU TOHSATHSIMH), HCIOJIH30BATh
TOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIUH,
YCTaHABIMBATh TMPUYMHHO-CICACTBEHHBIC CBS3M MEXAY OOBCKTAMH HW3YYCHHSI,
CTPOUTH JIOTUYECKHE pACCYXKACHUsS (MHAYKTHUBHBIC, AEIYKTUBHbIE, [10 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCE€ TMO3HAHUSA TOHIATHS (MIPEAMETHBIE U
MeTamnpeIMETHbBIC), CHMBOIMYECKUE (3HAKOBBIC) MOJIEIH, UCTIOJb3yEeMbIC B XUMUH,
peoOpa3oBIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIIbHBIE TIPE/ICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH yY4eOHO-TT03HABATEBHBIX 3a7a4, ¢ YIETOM
ATUX MOJEIBHBIX TPEICTABICHUN BBISIBIATH M XapaKTEPU30BATH CYIICCTBCHHBIC
NPU3HAKH U3YYae€MBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEaAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y4aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe IeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIPOCHl B KAauyeCTBE HHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI IS (POPMUPOBAHUS THIIOTE3BI TI0
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONBITA 10 IUIAHWPOBAHUIO, OpPraHU3alMM W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, yMEHUE HaOJIoJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OpMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ unpopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM HWHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUIOB M (OPM MPEACTABICHUS, MTOIYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHUE TMPUMEHATHh Pa3JIMUHbIE METOJbI W 3alpOChl MPHU TMOUCKE M OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U TMO3HABATENbHBIX 3a71a4 ONMPEAEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPON aKTUBHOT'O UCTIOJIB30BaHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIOJb30BaTh M AaHAJIM3UPOBATh B Tpolecce y4eOHOH U
UCCJIEIOBATEIBCKON JCSITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHl (B Xo0J€ jauanora W (WiIu) AUCKYCCHH) IO
CyImecTBY  OOCyXmaemMoul TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHUA  TPEICTAaBISATh  IOJNYYEHHBIE  pPE3yJbTaThl  MO3HABATEJIbHOM
NEATETbHOCTY B YCTHBIX M MHCbMEHHBIX TEKCTax; JAeNlaThb MPE3EHTALUIO
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABAaTEIbHOM W  HCCIEIOBATEIbCKOW  JIEATEIIBHOCTH  IPU  PELICHUH
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4E€Ta OOLIMX HHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBH, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBepCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIbHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHHPOBATH,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATEIbHBIX 3aJlady, CaMOCTOATENIbHO COCTaBISATh WIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEeHHs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIIMSIX,
OLICHUBATH COOTBETCTBHUE IIOJIYYEHHOIO PE3yJbTaTa 3asBICHHOM LENH, YMEHHUE
UCIIOJIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/ijlaraéMble B YCIOBUU 3aJaHuM.

INPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00s3aTEIBHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbIe 3HAHUS, YMEHUS U CIOCOOBI



JNeucTBUM, crnenuduyeckre g NpeaMeTHON obnacthu  «XUMHUS», BHUJBI
NEATEITbHOCTA MO  IOJYYEHHI0 HOBOTO 3HAHWA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenust B 8 kiacce npeiMeTHbie pe3ysibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IOHATHM: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpPOIHASI M HEOIHOPO/IHAS ), BaJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUSI, XUMHYECKasl peakius, KiaccuPukamus 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 W HEIMOJSpPHAs KOBAJIEHTHAS CBS3b,
HWOHHAs CBs3b, MOH, KATHOH, aHUOH, PACTBOpP, MAcCOBas JIOJIsI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJNB30BAaTh XHUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHHS (HopmMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOBAaJIGHTHAs W WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cMbicia Ilepuomuueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHHSI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMbl XMMHMYECKMX DJJIEMEHTOB: pAa3InyaTh T[OHITUA «TJIABHAS
nonarpymnmna (A-rpynmna)» u «mnodouynas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oOlIee YUCIO AJIEKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapaKTepru30BaTh (OMUCHIBATH) OOINME XMMHYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKasi OMUCAHNUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN 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 MBICIUTEIBHON JIE€ATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTEeMAaTHU3aIuIo, KiIacCU(PUKaIUIO,
BBISIBIICHUE MPUYMHHO--CIEACTBEHHBIX CBA3EH — ISl MU3YyYEHHS] CBOWCTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
MO3HAaHUSA — HAOJIOJEHHE, H3MEpPEHUEe, MOAEIUPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
7a00paTOpHBIM  O0OpPYJOBAaHUEM, a TaKXKe IpaBuUjaM oOpalleHust ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
razoo0pa3HbpIX BEHIECTB (BOJIOPOJAa M KHUCIOPOJA), HMPUTOTOBICHHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IJIaHUPOBAaTh W MPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHI MO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, herondTanenH, METHIIOPAHXK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX MOHSATHNA: XHWMHYECKHMA
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHMOH, NPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENECHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTajiu3arop, XHUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HeoOpaTUMbIe pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKUCJIEHHE U  BOCCTAaHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METANINYECKasi), KpHUCTAJUIMYECKass pele€rka, KOppo3us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHWYECKOW pEaKUuH, MPEAeNbHO JOIyCTUMAas
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJII COCTaBlieHUs (OopMyI
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAUIEKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEAMHEHUU Mo ¢opmysiaMm, BHII XUMHUYECKOM
CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHMSIX, 3apsA] MOHA MO0 XMMHYECKOH (hopmyre, XapakTep Cpeasl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAIITUYECKON
PEIETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IIOHMMAHHME: ONUCHIBATH M XapaKTEpU30BaTh
Tabnuunyto ¢opmy Ilepuonnyueckoil CUCTEMbl XMUMHUYECKHX AJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noarpymma (A-rpynma)» U «moOodyHas
nonrpynmna (b-rpynma)», Maneie u OONbIIME TEPUONBI, COOTHOCUTH
0003HayYeHusi, KOTOpblE HMEIOTCS B NEPUOAMYECKON Tadnuie, ¢
YUCJIOBBIMM  XapPaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sijApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M HUX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PHUIMPOBATh XMMHUUYECKHE 3JIEMEHTbhI, HEOPraHUYEeCKHE BEIIEeCTBA,
XUMUYECKUE peakuuu (IO YMCIAy M COCTaBY YYAcCTBYIOLIMX B pPEAKIUU
BEIIECTB, MO TEIIOBOMY 3(P¢eKTy, M0 U3MEHEHHMIO CTENEeHEH OKHUCIIEeHUS
XUMHYECKUX PJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOLIME U cheludUUecKue XUMHUYECKHUE
CBOMCTBA MNPOCTBIX M CIJOXHBIX BELIECTB, MOATBEPKAAs OINHUCAHUE
pUMEpaMU MOJIEKYJISIDHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

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



oOMEHa, YpaBHCHHS pEaKIMid, TOJITBEPXKIAOIINX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO 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
nabopaTopHbIM  O0OpYJIOBaHMEM, a Tak)Ke IIpaBujia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJUTh  PEaKIMH,  IOJATBEPKIAIOIIME  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpPOMULI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICTUTEIBHON JIEATCILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OOOOIIEHHUE, CHUCTEeMAaTU3AIUIO, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3YYCHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIHMi, eCTeCTBEHHO-HAY4YHbIE METOIbl IIO3HAHUS —
HaOII0JICHHE, M3MEPEHHE, MOJCSIMPOBAHUE, SKCICPUMEHT (pealbHBIN U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
KonnuectBo yacos
Ne HanmeHnoBanue pa3ienoB DJIeKTpPOHHBbIE (HH(PPOBbBIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BakHas 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

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

YeJioBeKa

19 BemiecTBa 1 xXuMHuueckue 15 1 bubmuorexa [IOK

' peaKIuu https://m.edso0.ru/7f41837¢c

Hroro no pazueny 20

Pa3nen 2. BaxkHeiinme npeacTaBuTe Il HEOPraHUYEeCKUX BEelIECTB
21 Boznyx. Kucnopon. Ilonsitue 6 bu6mmoreka [IOK

' 00 okcumax https://m.edso00.ru/7f41837¢
99 Bonopon.Ilonstre o kucmorax 8 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstue 06 5 1 1 bu6nuoreka [IOK

' OCHOBaHHAX https://m.edso00.ru/7f41837¢
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

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

Htoro no paznery 30

Paznen 3. Ilepuoauvecknii 3axon u [lepuoanyeckas cucrema xummuueckunx 3jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu
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[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Menpene-eBa. CTpoeHue atoma
Xumuueckast CBA3b. BuG 10K
noImoTeKa
3.2 OxuCIHTENEHO- 8 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro no pasnemy 15 https://m.edsoo.ru/7f41837c¢
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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https://m.edsoo.ru/7f41837c

9 KJIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriuyoieHne 3HaHu! 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
DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. bu6nuoreka [IOK
1.3 8 1 1
XHUMHUYECKUE PEaKLIUK B pacTBOPAX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nmoreka [IOK
' anemeHToB VIIA-rpynmsl. ["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
OO01mmast XxapaKTepUCTHKA XUMUIECKUX
2.3 aneMeHTOB VA-rpynisl. A3oT, pochop 1 ux 7 1 bubmmorexa LIOK
' PyIHIBL ’ P https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 sneMeHToB |VA-rpymmnel. Yriepon u 8 1 2 bubmorexa [OK
' . PYIIBL p https://m.edso00.ru/7f41a636
KPEMHUH U UX COSTUHEHUS
Htoro mo paznemny 25



https://m.edsoo.ru/7f41a636
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Paznen 3. MeTa/iibl M HX COeJUHEHUSA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso00.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 [OK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE Bpems 3 bubmorera [JOK
p P https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KJIACC
KosnyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmet xumuu. Ponb XuMuu B )KU3HU 1 209 but6mmoreka [IOK
yesnoBeKka. Tena u BelecTsa ' https://m.edsoo.ru/ff0d210c
bu6nmorexa LIOK
4.09
2 ITousiTue 0 MeTOMAX O3HAHUSA B XUMUH 1 httos:/m.edsoo.ru/ff0d227e
[Ipaktuyeckast padora Ne 1 «IIpaBuna
3 paboThI B 1abOpaTopuu U IPUEMBI 1 5.09 bubmuorexa [JOK
oOpallieHus ¢ 1abopaTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTtele BemecTBa U cMecH. CriocoObl bubmuorexa [IOK
4 y 1 11.09
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 16.09 bubmmorera [JOK
g . PHMEp ' https://m.eds00.ru/ff0d28c8
OYHUCTKHU IIOBAPEHHOM COJIN)»
bubnunorexa LIOK
A 1 18.09
6 TOMBT M MOJIEKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHTBI. 3HAKU 1 53.09 bu6mmorexa [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
II 1 25.09
8 POCTHIE H COIHIE BetecTRa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 30.09 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSIHCTBA COCTaBa BCUICCTB.

but6mmoreka [IOK
10 X .B 2.10
uMIeCKas Gopmysa. BareHTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XHMHYECKHX 3JICMECHTOB
11 OTtHOCuTeNbHAs aTOMHAs Macca. 210 bubnuorexa [JOK
OTtHOcuTENnbHAS MOJIEKYJISIPHAS Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 101 XMMHAYECKOr0 3JIeMEHTA 9.10 bu6nunorexa LIOK
B COEJIMHEHUHU ' https://m.edso0.ru/ff0d350c
13 KomuuectBo BemectBa. Mouib. 14.10 bubnuorexa [JOK
MounsipHast Macca ' https://m.edsoo.ru/ffod5230
14 OU3NYECKUE U XUMUYECKUE SABJICHUS. 16.10 bubmuorexa [IOK
XuUMHUUecKas peakiust ’ https://m.edsoo.ru/ff0d37fa
IIpu3Haku ¥ ycinoBuUs IPOTEKaHUSA bubnnoreka [IOK
15 . 21.10
XUMHUYECKUX pPEaKUnn https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIECTB. 23.10 bubnmnoreka [JOK
XuMHUYECKHE YPaBHEHHS ’ https://m.edsoo.ru/ff0d3b88
BbruucieHust KoJaudecTBa, MacChl
17 BCIICCTBA 10 YPAaBHCHUSIM XUMHUYCCKUX 6.11 bubmorexa LIOK
B . yp ' https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamnms XuMruaecKux peakiui
18 (coenuHeHMs, pa3I0KEHUSI 11.11 bubmorexa HOK
g P ’ ' https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIA- Eub 10K
noIMoTeKa
19 3 onenuct. O000mEeHNe 13.11
HHHIGTOTEACT Hene https://m.edso0.ru/ff0d40c4
CHUCTEMAaTH3alus 3HAHUI
20 Konrtponsnas padora Nel no reme 1811 bubnnoreka [IOK
«BelllecTBa 1 XUMUUYECKUE PEAKIIHI ' https://m.edsoo.ru/ff0d4290
21 AHanu3 KOHTPOJIbHOM paboThl. Bo3myx 20,11 bubnmnoreka [JOK

— cMech ra3oB. CocTaB BO3IyXa.

https://m.edsoo.ru/ff0d448e
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Kucnopon — snemMeHT u mpoctoe
BelecTBo. O30H

dusnueckre 1 XUMUYECKHE CBOIICTBA

bubnunorexa LIOK
25.11
22 KHCII0POAA (peakiliH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 006 okcumax
Crioco0slI MostydeHus: KUCIopo/ia B
23 1ab0paTOPUH U TPOMBIIIIICHHOCTH 27.11 bubmorera [JOK
paTop P ' ' https://m.edsoo.ru/ff0d497a
IIpumenenune kuciopoaa
Tennosoii a¢ ekt xumuueckoi
24 peaKuu, MOHATHE O TEPMOXUMHUYECKOM 512 bubnmnoreka [JOK
YpPaBHEHUH, DK30- U IHAOTEPMUYECKUX ' https://m.edsoo.ru/ff0d4790
peakusax
TornmmBo (HepTh, yrojib U METaH).
25 3ar $I3HeI§I/Ie¢];O3 yra CIIOCOOBI )ero 4.12 bubmorexa LIOK
p Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHUS
[paktuyeckas padota Ne 3 o teme
26 «[lony4enue u coOupanue KUCI0poia 9.12 bubmoreia LIOK
o 3 P poaa, ' https://m.edsoo.ru/ffod4ae2
W3YYEHHE €ro CBOMCTBY
97 Bomopon — anemenT u mpocToe 1112 bubnmnoreka [JOK
BeniecTBo. Haxoxkaenue B mpupoe ' https://m.edsoo.ru/ff0d4dd0
28 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA 16.13 bu6mmorexa LIOK
Bojopoaa. [Ipumenenue Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bubmmoreka [IOK
29 I 18.12
OHIITHC O KHEIOTax 1 colbix https://m.edso0.ru/ff0d50d2
30 Crioco0sl mosty4eHust BOJAOPO/Ia B 53.12 bubanoreka [JOK
JTaboparopuu ' https://m.edsoo.ru/ff0d4ddo0
31 [IpakTrueckas padora Ne 4 mo Teme 55 12 bubnmoreka [JOK

«[Tonydyenue u cobupanue BOAOPOJA,

https://m.edsoo.ru/ff0d4f42
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HU3YUYCHHUE €T0 CBOMCTBY

MossipHbIii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32 13.01
ABorajipo https://m.edsoo.ru/ff0d542e
Borunciienus 00béMa, KoJIMUeCcTBa
33 BEIIECTBA ras3a I10 €ro U3BECTHOM 15.01 bubmorexa LHOK
» Y ' https://m.edso0.ru/ff0d55a0
KOJIMUYECTBY BEILIECTBA I 00BEMY
Beruucienust 00bEMOB ra3oB 110
34 ABHEHUIO pPEaKIIMU Ha OCHOBE 3aKOHA 20.01 bubmorexa LOK
yp B peaxtt . ’ https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 Du3NYECKUEe U XMMUYECKUE CBOMCTBA 2201 bubmuorexa [IOK
BOJIBI | https://m.edsoo.ru/ff0d587a
CoctaB ocHoBanwmii. [lonstue 006 bubmuoreka [IOK
36 27.01
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceimeHnHbie
37 U HEHACBIIIIEHHBIE pacTBOPHI. MaccoBas 29.01 bubmorexa HOK
B pactBopeL. ' https://m.eds00.ru/ff0d5h40
JI0JIsl BEIIECTBA B PACTBOPE
[Ipaktuyeckas padora Ne 5 o teme
38 «[IpuroroBieHne pacTBOPOB C 3.02 bubnmnoreka [JOK
ONpENEEHHON MAaCCOBOI J0Iei ' https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEUIECTBAY»
39 Konrtponsnas padora Ne2 o reme 5 02 bubnuorexa [IOK
«Kucnopoa. Bonopoa. Bona» ' https://m.edsoo.ru/ff0d6342
AHanu3 KOHTPOJIBHOU PaOOTHI.
40 Oxkcupl: cocTaB, KiIaccuukanus 10.02 bubmaorexa LOK
' ’ ’ ' https://m.edsoo.ru/ff0d664e
HOMEHKJIAaTypa
[Tonmyuenue u XUMUYECKUE CBOWCTBA
bu6nunorexa LIOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 12.02

OKCHIIOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHUA: cOCTaB, KJIacCU(pUKAIIHS, 17.02 bubmnorexa IHIOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
43 [losnyyeHnue u XMUMHYECKUE CBOMCTBA 19.05 bubnmorexa [IOK
OCHOBaHHI ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukarus, 24.02 bubnmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45 [lonyyeHnue U XUMUYECKUE CBOMCTBA 26.02 bu6bnuorexa [IOK
KHCJIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATYpa,
46 cnoco((SLII) noxa )eHI/IH XI/IMI/I‘IZEKI/IG 3.03 bubmorexa [JOK
. v ’ ’ https://m.edso00.ru/00ad9474
CBOICTBa
[paktuyeckas padora Ne 6. Pemenue
47 SKCIEPUMEHTANIBHBIX 3aJa4 I10 TEME £ 03 bubnnorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COEIMHEHU I
48 ['enernueckas CBA3b MEKy KilacCaMu 10.03 bubnnoreka [JOK
HEOPraHUYECKUX COEAUHEHHI ' https://m.edsoo.ru/00ad9a50
bubnunorexa LIOK
49 O0600611eHre U cucTeMaTu3alus 3HaHU! 12.03
B t https://m.edsoo.ru/00ad9ch2
KonTponbhast padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX 17.03 bubmorexa LIOK
. P ' https:/m.edsoo.ru/00ad9ela
COEIMHEHUI
AHanu3 KOHTPOJIbHOU paboThl. [lepBrie
MOTIBITKU KJIaCCU(PUKALUU XUMUYECKUX bubmmorexa [LIOK
51 19.03
anemMeHTOoB. [IonaTHe 0 rpynmnax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[lepuoanueckuii 3aK0H U
59 puon 2.04 bubimoreka IIOK

HepI/IO)II/I'—ICCKaSI CHUCTEMA XUMHNUYCCKUX

https://m.edsoo.ru/00ada52c
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anemenToB M. . MenaeneeBa

bubmmoreka LIOK
53 [epwo, 0 7.04
PHOJBL, TPYIUIRL, HOATPYIIHAT https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CocTaB aTOMHBIX 9.04 bubnuorexa [JOK
anep. M30Tomns ' https://m.edso0.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
95 aToMOB 3jJieMeHTOB [leprnoanyeckoit 14.04 bubmmorexa HOK
pHOA ' https://m.edso00o.ru/00ada6bc
cucremsl [[. 1. Menneneesa
XapakTepucTuka XMMHUECKOTO
56 3JIEMEHTA 10 €T0 MOJI0KCHHUIO B 16.04 bubmuorexa [IOK
[Mepuomuueckoii cucreme J1. U. ’ https://m.edso00.ru/00ada824
MenpeneeBa
3nauenue [lepuonnyeckoro 3akoHa Jist
57 pa3BuTHUs HayKu U npaktuku. [1. U. 21.04 bubnnorexa [IOK
MenpeneeB — y4€HbIN, IEJArOT U ' https://m.edsoo.ru/00ada96e
TpaKIaHIH
DNEKTPOOTPULIATEIIBHOCTh AaTOMOB bu6nuorexa [IOK
58 23.04
XUMHUYECKHUX IJIEMEHTOB https://m.edso0.ru/00adaab8
but6mmoreka [IOK
59 HNonnas xumudeckas CBs3b 28.04
https://m.edsoo.ru/00adac34
KoBaneHTHas nossipHasi XUMHYECKast bubnuorexa [IOK
60 30.04
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HENOJIsIpHAsE XUMUYECKas 55 bubnuorexa [IOK
CBS3b ' https://m.edso0.ru/00adaab9
bubmmnorexa IHOK
62 CreneHb OKUCICHUS 7.05
https://m.edsoo.ru/00adae?28
OKHCIIUTETbHO-BOCCTAHOBUTEIIbHBIE
63 12.05 bu6mmorexa LIOK

peakiuu

https://m.edsoo0.ru/00adb076
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bu6nmorexa LIOK

14.05
64 OKHCIIUTENTN U BOCCTAHOBUTEIIH 1 httos://m.edso0.ru/00adb076
65 KonTponbHas padora Ne4 o Teme 1 19.05 bubmmorexa [IOK
«CTtpoeHue aroMa. XuMHUYECKasi CBA3bY ' https://m.edsoo.ru/00adb486
AHau3 KOHTPOJIBHOU PaOOTHI. Eub 10K
noInoTeKa
i . 21.05
66 PesepsHiit ypox 0606?1%“6 1 1 https://m.edsoo.ru/00adb33c
cUCTeMaTH3aIus 3HAaHUI
PezeprHblit ypok. O600mIeHNE U bu6nuorexa [IOK
67 . 1 26.05
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHbIi ypok .O6o6£ueHHe u 1 58,05
cUCTEeMaTu3aIus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne Jara nudpoBble
Tema ypoka Kontpoabubie | IlpakTHueckue dp
n/n Bceero U3yuyeHusi | o0pa3oBaTesIbHbIE
padoTbI padoThbI
pecypcsl
[lepnonueckuii 3aK0H.

1 [lepuoanueckas cucrema 1 02.09 bubmmorexa [LIOK
XMMHYECKUX 31eMeHTOB [[. 1. ' https://m.edso0.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 04.09 bubmorexa HOK

) ' https://m.eds00.ru/00adh6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 9.09 bubmmoteka [IOK
HEOPraHUYECKUX BEILIECTB ' https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBSI3M M THITHI 1 11.09 bubmuorexa [IOK
KPUCTAJUIMYECKUX PEIETOK ' https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpEHUE U yrnybieHue 3HaHui 1 1 16.09
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca
AHanmu3 KOHTPOJIBHOH paboTHI. Eub 1IOK

noInoTeKa

6 Knaccuukanmst XaMU4IeCKux 1 18.08

(vb . https://m.edsoo.ru/00adbcb0
peakiuii Mo pa3IMyHbIM MPU3HAKAM
[TonsATHE O CKOPOCTH XMMUYECKOM

7 eakuuu. [ToHATHE O TOMOTE€HHBIX U 1 23.09 bubmorera [JOK
PEAKIn. ' https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIUSIX

8 IloHsiTHE O XUMHUYECKOM PAaBHOBECHH. 1 55 09 bu6mmoteka [IOK

CDaKTOpLI, BJIIMAIOIIUC Ha CKOPOCTDH

https://m.edsoo.ru/00adc28c
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XHMHYCSCKOM pPE€aKuu U IMOJTOXKEHUC
XUMHUYCCKOI'0O paBHOBCCHA

OKHCIUTEIIBHO-BOCCTAHOBUTCIBHBIC

bu6nunorexa LIOK

9 30.09
peaxkuuu https://m.edsoo.ru/00adcade
Teopust SNEKTPOTUTHUSCKOM
10 nccormanu. CuiabHbIe U ciIadbie 02.10 Eubmaorexa LOK
a THAITHH. ’ https://m.edsoo.ru/00adcd68
AJICKTPOJIATHI
bu6nunorexa LIOK
11 HMonnble ypaBHEHUS PEAKIINI 7.10
yp peaKtl https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEJICTABICHUN 9.10 bubmorexa [IOK
p UH ' https://m.edsoo.ru/00add5d8
00 3JEKTPOIIUTUYECKON JUCCOIHAIITU
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 [IPEICTaBICHUN 00 14.10 Bubmorexa LIOK
pet . ’ https://m.edsoo.ru/00add8b2
AICKTPOTUTHICCKON TUCCOIMAIIAN
bubmnorexa IHOK
14 ITonsaTue o ruaponIU3e cojen 16.10
AP https://m.edsoo.ru/00add9d4
15 O06o0061eHe U cucTeMaTU3aLus 2110 bubmmorexa [LIOK
3HaHUH ' https://m.edso00.ru/00addd12
[TpaxkTuueckas padora Ne 1.
16 «Pemienue >KcriepuMeHTaJILHBIX 23.10 bubmaorexa LOK
P ' https://m.edsoo.ru/00addbfa
3a1a4u»
KonTtponbhas padota Ne2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOLIHALIINS 6.11 Brbmrorexa OK
P ’ ' https://m.edsoo.ru/00addec0
XVUMUYECKUE PEaKINH B PACTBOPAX»
AHanmu3 KOHTPOJIBHOH paboTHI.
bu6nunorexa LIOK
18 OO01mas xapaKTepuCTHKa rajJoreHoB. 11.11

XUMHUYECKUE CBOMCTBA HA MPUMEPE

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

Xnoposogopona. CossiHast KUCIIOTA,

bubmunorexa IHIOK

19 XUMHYECKHE CBOMCTBA, IIOJIYUYCHUE, 13.11
e https://m.edsoo.ru/00ade104
MPUMEHEHHE
[TpakTrueckas padora Ne 2 o Teme
20 «[TomydeHre COJITHON KUCITOTHI 18.11 bubmmorexa LIOK
yi . . ’ ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOMCTBY
Berurcnenus o ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIUH, €CIIU OJUH U3 20.11 Bubmiorexa [JOK
P ’ ' https://m.edso00.ru/00ade488
pEeareHTOB JIaH B U30BITKE
29 OO6m1as xapakTepUCTUKA DJIEMEHTOB 55 11 bubnnoreka [JOK
VIA-rpynms ' https://m.edsoo.ru/00ade64a
AnnotponHbie MOIU(MUKALIUU CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHU N 9711 bubmnorexa IHIOK
B IIpUpPOJIEe. XMMUYECKHE CBOMCTBA ’ https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopo, CTpoeHHE, 512 bubmuoreka [IOK
bU3HYEeCKHe U XUMUYECKHE CBONCTBA ' https://m.edso0.ru/00ade802
Oxkcunpl cepbl. CepHast KUCIIOTa,
25 ¢u3nveckrue 1 XUMHYECKUE CBOMCTBA 4.12 bubmmorexa [JOK
’ ' https://m.edsoo.ru/00adea28
PUMECHECHHE
XUMUYECKUE PeaKIIiHy, JeKaIIe B
OCHOBE IIPOMBIIIIEHHOTO criocoba
MOJIy4YEHUS] CEPHOI KUCIOTHI. bubmuoreka [IOK
26 9.12
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKArOIIeH Cpeibl COEAMHCHUSMHU
cepbl
27 Brruncinenue MaccoBoii 10K BEIXOIa 11.12 butmmoreka [IOK
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MPOJYKTa peakluu

https://m.edsoo.ru/00adec8a

OO6m1as XxapakTepUCTUKA DJIEMEHTOB
V A-rpynnsl. A30T, paclipocTpaHeHHE

bu6nunorexa LIOK

28 16.12
B IIpUpoOJE, GU3HUECKHE U https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
AmMuak, ero ¢puznyeckue u

29 XUMUYECKHE CBOMCTBA, MOJTyYEHUE U 18.12 bubmorexa HOK

» HOMYH ' https://m.eds00.ru/00adf004
IPUMCHECHHE
[Tpaktuueckas padora Ne 3 o Teme
30 «[lomyueHrne aMMHaKa, U3ydeHHe ero 23.12 bubmorexa LOK
Ve itk ' https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCoTa, €€ QU3nIecKue u 55 15 bu6muoteka [IOK
XMMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH
aMMOHHMSI B KQ4eCTBE MUHEPAITbHBIX Bt LIOK

HOJIMOTEeKA

32 00peHuii. XuMHUYECKOe 13.01
yAoop . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpebl
COEIMHEHUSIMU a30Ta
Docdop. Oxcun hocdopa (V) u

33 (bocg)o pHaSI KI/ICJI((i))Ta (bq)pll)m(qelxne " 15.01 bubmorexa LOK

p N ' https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTYYCHHE
Hcnonb3oBanue pocdatos B

34 KauecTBE MUHEPAIbHBIX YI0OpEHUH. 50.01 bubnuorexa [IOK
3arps3sHeHye MPUPOIHON CPeIb ' https://m.edso00.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHue B

POZ, Pactipoctp bubmuoreka [IOK

35 npupoje, GU3NIECKUE U XUMHUICCKUE 22.01

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcupl yriaepojaa, ux pusndeckue u
XUMHUYECKHE CBOWCTBA.

bubmuorexa [IOK

3 DKOJOTUYECKHUE MTPOOIEMBI, 2701 https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ oKcHoM yriepoaa (1V)
N bubmuorexa [IOK
37 VYronpHasg KUcIoTa u €€ Conu 29.01 htts://m.edso0.ru/00ae006¢
[TpakTrueckas pabora Ne 4 o Teme
38 "TTosrydyeHune yrieKucioro rasa. 3.02 bubnmorexa [IOK
KauectBennas peakius Ha kapOoHaT- https://m.edso0.ru/00ae027e
1oH"
[lepBoHa"aNbHBIC TOHATHS 00
39 OpraHMYECKHX BEIMIECTBAX KaK O 5.02 bubmaorexa LOK
https://m.edsoo.ru/00ae054e
COCAMHEHUSX YTiiepoaa
N bubmuorexa [IOK
40 Kpemuuii u ero coenuHeHus 10.02 httos://m.edso0.ru/00ae080a
[TpakTuueckas padorta Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 3aJa4 110 TEME 12.05 bubnnoreka [JOK
«BaxHeinme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»
Kontponbhas pabota Ne3 mo teme
42 «BaxuHeinme HeMeTauIbl U UX 17.02 bubmorera [JOK
https://m.edso0.ru/00ae0e18
COCJTUHECHUS»
AHanu3 KOHTPOIBHOM pabOTHI.
OO6m1as XapaKTEepPUCTUKA XUMHUIECKUX
AJIEMEHTOB — METAJIJIOB.
43 Meramindeckas CBSI3b 1 19.02 bubmorexa HOK

METAJUIMYECKast KPUCTAJUINYECKAs
pemérka. Pu3nvecKre CBOMCTBA
METaJUIOB

https://m.edsoo.ru/00ae103e
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XUMHAYECKHUE CBOMCTBA METAJIJIOB.

but6mmoreka [IOK
44 DIIEKTPOXUMHUUECKUI PSI 24.02
TPOXHM pPAA https://m.eds00.ru/00ae1156
HANPSDKEHUH METAIIIOB
O011e crocoObl MoTydeHus
MeTaoB. CruiaBel. Beruncienus mno
45 aBHEHMSIM XMMHUYECKUX PEaKIINA 26.02 Brbmrorexa HOK
yp peaiiut, ’ https://m.edso00.ru/00ae1156
€CJIM OJIH U3 PEareHTOB COACPIKUT
PUMECH
bubnunorexa LIOK
46 ITousTHE 0 KOPPO3UH METAIIIOB 3.03
PP https://m.edso0.ru/00ae1278
but6mmoreka [IOK
47 €JIOYHbBIE METaJLIbI 5.03
m https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ THIPOKCUIBI HATPUS U 10.03 bubnnoreka [JOK
Kanus ’ https://m.edsoo.ru/00ae14b2
49 [{esr0uHO3€EMENBHBIE METAILIIBI — 12.03 bubnuorexa [IOK
KaJIbIIMHA ¥ MarHuit ’ https://m.edsoo.ru/00ael15e8
bubmmoreka LIOK
50 Baxkueiine coe fUHEHUSA KAJIBIIAS 17.03
A H https://m.edsoo.ru/00ae15e8
O000111eHUE U cUCTEMATU3ALML
51 3HAHWUH 110 TEME IIEJIOUHBIE U 19.03
[IEJIOYHO3EMEIBHBIE METAIIbI
59 JKECTKOCTh BOJIBI M CLIOCOOBI €€ 504 bubnuorexa [JOK
yCTpaHEeHHs ' https://m.eds00.ru/00ae1886
[Tpaktuueckas padorta Ne 6 o Teme
53 "YKEcTKOCTE BOIBLI M METOMIEI €€ 7.04 bubmaorexa LIOK
. ' https://m.edsoo.ru/00aelae8
yCTpaHEHUS
b K
54 AJTIOMUHUHT 9.04 nGmroTexa O

https://m.edsoo.ru/00aelc64
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AMdoTepHbIe CBOWCTBA OKCHIA U

bubmnorexa IHIOK

55 TUJIPOKCHUIA 14.04 https://m.edsoo.ru/00aelc64
56 Keneso 16.04 bubmmorexa [OK
https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUIBI M COJIH JKeJe3a 21.04 bubnuoreka [IOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O6o6nuleHI/Ie u CI/ICTeMaTI/I?,iJ,III/Iﬂ 53.04
3HAHUM N0 TEME ATIFOMUHUH U JKEJe30
[Tpaktuueckas padora Ne 7. Pemenue
59 SKCTIEPUMEHTAIBHBIX 3314 110 TEME 58.04 bubnmnoreka [JOK
«Baxnelmme MeTaibl ¥ UX https://m.edso0.ru/00ae3de8
COCTMHEHUS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIHii, €CIN OJNH U3
50 pEeareHToB J1aH B U30bITKE WU 30,04 bu6mmorexa [LIOK
COIEPKUT IpUMeECH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTA
peakuuu
O00011eHNE U cCUCTEMATU3ALMS
61 3HaHU# 1o Teme "Baxxueiimme 5.05
MeTaJuIbl U UX COeUHEeHUs"
62 Hrorosast koHTpOJbHAS paboTa 7.05
AHaJIN3 UTOrOBOM KOHTPOJIBHOMN Bu6miorexa LOK
63 paboTHL Bemi:CTBa Y MaTepuabl B 12.05 httos://m.edsoo.ru/00ae3f50
MOBCETHEBHOM KU3HU YEIOBEKA
64 XUMHUYECKOE 3arpsA3HEHNE 14.05 bubnuorexa [JOK
OKpY’KaroIieu cpebl https://m.edso00.ru/00ae4270
65 Poinb xvMuu B pemieHuu 19.05 bu6mmoteka [IOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

OKOJIOTHYCCKUX npo6neM

https://m.edsoo.ru/00ae4270

Peseprublit ypok. O6001mIeHNE 1 bubnuorexa [IOK
66 . 1 21.05
cUCcTeMaTHU3alus 3HaHUH https://m.eds00.ru/00ae0d0a
67 PesepBublit ypok. O600111€HNE U 1 26,05 bubmmoreka [IOK
CUCTEMAaTHU3aLMs 3HAHUN ' https://m.edsoo.ru/00adb33c
PesepBHblit ypok. O60011eHNE 1 bubnmorexa LIOK
68 . 1 28.05
cUCTEeMaTU3alus 3HAaHU https://m.eds00.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A.,
AxnmoHepHoe obmiectBo «M3aarenbcTBo «IIpocBernienne
* Xumus, 9 ximacce/ I'abpuensa O.C., Octpoymos U.I"., Cnaakxos C.A.,

AxnmonepHoe obuiectBo «M3narenberBo «lIpocBeenue»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. T'a6puensa O. C., Bocko6oitaukosa H. I1., SlurykoBa A. B. HactonpHas kHura
yauTtens. Xumus. 8 KiI.: Meroaudeckoe mocooue. - M.: JIpoda, 2021.

2. Tl'abpuensu O. C., Amykosa A. B. Terpaap s 1abopaTOPHBIX ONBITOB U
npaktudeckux pador. 8 ki1. K yueonuky O. C. ['aOpuensna «Xumus. 8 Kiaace.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocodue k yueonuky O. C. I'abpuensHa
«Xumusiy. 8 xkiacc / O. C. 'abpuensn. — M. : Ipoda, 2021. — 1009.

4. T'abpuensH, O. C. Meroguueckoe mocodbue k yueonuky O. C. ['abpuensna
«Xumusy. 9 xknace / O. C. I'abpuensa. — M. : llpoda, 2021. — 108.

5. Xumus : TexHonoruyeckue kaptol kK yueOHuky O. C. 'abpuensna «Xumus. 8
Kiacey : Merogudeckoe mocooue / JI. 1. Acanosa. — M. : Jlpoda, 2020

6. XuMus : TexHomoruyeckue kaptol kK yaueOnuky O. C. I'abpuensna «Xumus. 9

Kiaccy : Merogudeckoe mocooue / JI. 1. AcanoBa. — M. : Jlpocda, 2018



HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u cailt i yuutens «5 uay Ha ypok
XUMUN

http://him.1september.ru Enunas komnexuus L{OP: [IpenMerHas Koyiekys
«XUMHUSD»

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4YHBIC
aKcriepuMenThl: xumust. Komneknust Poccuiickoro o6mieo0pa3zoBaTenbHOTO

noprasa
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