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MNOACHUTEJIBHASA 3AITNCKA

[Iporpamma 1Mo XMMUM Ha YPOBHE OCHOBHOTO OOILNETO 0Opa3oBaHUs COCTaBJICHa Ha OCHOBE TpeOOBaHWI K
pe3ynpTataM OCBOEHHMS OCHOBHOM  00pa3oBaTeIbHOW IIPOrpaMMBl  OCHOBHOTO  00miero  oOpa3oBaHmUA,
npencraBieHabXx B ®I'OC OO0, a Taxxe Ha OCHOBE (enepanbHON paboueli mporpaMMbl BOCTIUTAHUSA U C YIETOM
KOHLETIIMK TIpeNoAaBaHus ydyeOHOro mpeaMmera «XuMHsS» B 00pa3oBaTeNbHBIX OpraHM3alusx Poccuiickoit
denepanuu.

[Iporpamma mo XxuMuu AaET MpeACTaBICHHUE O LENAX, O0IIei cTpaTeruu 00y4eHHs, BOCIUTAHUS U PAa3BUTHSA
o0ydJaromuxcsi CpeICcTBaMH Y4eOHOrO NpeaMeTa, YCTaHAaBIMBAET O00s3aTeNbHOE IPEIMETHOE COJepiKaHMHe,
NpeIycMaTpUBAaeT paclpefelieHHe €ro Mo KiaccaM M CTPYKTypHUpOBaHHME IO pas3fienaM U TeMaM NpOorpaMmbl 10
XUMHH, ONpenAesiseT KOIMYECTBEHHbIE M KadeCTBEHHBIE XapaKTEPUCTHKH COJEPXKAaHUSA, DPEKOMEHIYyEMYIO
MIOCJIEA0BATEILHOCTD U3YUYCHUSI XUMHUH C YIETOM MEXIIPEAMETHBIX U BHYTPHIIPEIMETHBIX CBS3EH, JTOTUKH yIeOHOTO
Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaromuxcs, ONpeiessieT BO3MOXKHOCTH NpeaMeTa s peanu3aluu
TpeOOBaHUII K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTelbHON MpOrpaMMbl HAa YPOBHE OCHOBHOT'O OOIIEro
o0pa3oBaHMs, a Takke TpeOOBaHMN K pe3ysibTaTaM OOydYeHHS XMMHM Ha YPOBHE LENCH M3ydeHHs IpeaMeTa U
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHON IEATEIBHOCTH 00YYaIOIErocs 0 OCBOSHHIO Y4EOHOTO COAep KaHusl.

3HaHME XUMHU CITY)KUT OCHOBOH JUIsl ()OPMHUPOBAHKSI MUPOBO33PEHUSI 00y4aroerocs, ero MpeacTaBIeHni o
MaTepHabHOM EAWHCTBE MHpA, BAXHYI0 pPOIb HWrpaloT (opMuUpyeMble XHMHEH TPEeNCTaBICHUS O
B3aUMOIIPEBPALICHUSAX PHEPrHUU M 00 IBOJIIOIMM BEIIECTB B IPHUPOJE, O MyTSIX pEIICHHs TI00aNbHBIX MpolieM
YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUUECKOH, MHUIIEBOM M IKOJIOrMYecKod Oe30MacHOCTH,
mpo0OJieM 3IpaBOOXpaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peasM3allii BO3MOXHOCTEH /IS caMOpa3BUTUS U (OPMHUPOBaHMS KyJbTYphl JINYHOCTH, €&
obmeit u GyHKINOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (hOPMHUpPOBAHWE MBIIIICHUS M TBOPYECKHX CIIOCOOHOCTEH 0O0ydYalOMIMXCs, HaBBIKOB HMX
CaMOCTOSATENLHOM yueOHOH esSTeNbHOCTH, IKCIIEPUMEHTAIBHBIX M NCCIIE0BATENbCKUX YMEHUH, HEOOXOJUMBIX KaK
B TIOBCEJIHEBHOH KHM3HH, TaK U B IPO(HECCHOHATIBHON 1A TETbHOCTH;

3HAKOMHT CO CIEHU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBHI LIEJIOCTHOTO B3TJIS/a HA €IWHCTBO
NPUPOJBI M YeJIOBEKa, SIBIIETCS OTBETCTBEHHBIM 3TAlloM B (DOPMHPOBAHHWH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH
00yJaroIINXCS;

crocoOCTByeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHMAM, K TPUPOJLE, K
YeJIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOTHYECKOE 00pa30BaHNE O0YUIArOIIUXCS.

JlanHble HanpaBieHNsI B 00Y4EHHH XUMHUH 00eCTIeunBaroTCs CrIeU()UKON cofepsKaHusl y4eOHOro peaMeTa,
KOTOPBII SBJIAETCS MEeJarornIecky aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOI HAyKHM XMMHHU Ha OTPEACIEHHOM 3Tare
€€ pa3BUTHSIL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWS OPHEHTHPOBAH Ha OCBOCHHE OOYyYarolIMMHECS
CHCTEMBI NIEPBOHAYANBHBIX MOHATHH XMMHHU, OCHOB HEOPraHMYECKOH XUMHHM M HEKOTOPBIX OTJENIBHBIX 3HAUYUMBIX
MOHATHA OPraHUYECKON XUMUU.

CrpykTypa colep)kaHHs NpPOrpaMMbl IO XHMHH c(OPMHpOBaHA Ha OCHOBE CHCTEMHOTO IOAXOAa K eé
nzyuennto. ConepkaHue CKJIAaIbIBACTCAd U3 CUCTEMBI NMOHATUN O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI
MOHATHH 0 XUMHUYECKOH peakiy. O6e 3TH CHCTEeMbI CTPYKTYPHO OPTraHW30BaHBI MO MPHUHIIUILY MOCIEI0BATEIEHOTO
Pa3BUTHA 3HAHUH HAa OCHOBE TEOPETHUECKUX IPEACTABICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO Y4EHUS KaK OCHOBBI BCETO €CTECTBO3HAHHUS;

— Ilepuoanueckoro 3akona JI. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMMUU;

— YUYCHHS O CTPOCHUH aTOMa ¥ XUMHUYECKON CBS3H;

— IIPEJCTaBJICHUH 00 3JIEKTPOINTHYECKOH ANCCOIMAIINN BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE SMIMPHUYECKU MOJIYYEHHBIX U OCMBICICHHBIX (DaKTOB,
pa3BUBAIOTCS IOCIEJOBATEIBHO OT OJHOTO YPOBHS K JPYrOMy, BBINOJNHAS (YHKIHMH OOBSICHEHHS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEH MPAKTHUYECKOTO NMPUMEHEHHUS U MOJIYYCHHS H3Y9aeMBIX
BEIIIECTB.

OcBoeHHEe MPOTPaMMBI IO XHMHH CHOCOOCTBYeT (DOPMHUPOBAHMIO NPEACTABICHUS O XUMHUYECKON
COCTAaBJIAIOLIEH Hay4YHON KapTHUHBI MUPA B JIOTMKE €€ CUCTEMHOM NPUPOABI, LICHHOCTHOI'O OTHOILEHUS K HAy4YHOMY
3HAHUIO U METoJaM MO3HAaHUS B Hayke. l3ydeHume XMMHH NPOUCXOAUT C MPUBJICUCHHEM 3HAHUI U3 paHee
W3yYCHHBIX YUeOHBIX MpeaMeToB: «OKpyKaromuii Mupy, «brnonorus. 5—7 knacce» u «Puznka. 7 Kiaace.



[Ipn u3ydeHMH XUMHH IPOMCXOAWT (OPMHUPOBAHME 3HAHMH OCHOB XMMHYECKOH HAykKun Kak oOmactu
COBPEMEHHOI'O €CTECTBO3HAHMS, PAKTHIECKOW AEATEIHHOCTH YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOI
KyJIbTypBhl. 3aadya y4eOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU CHUCTEMBl XUMHYECKUX 3HAHWN — BaKHEHIINX
(akTOB, MOHSTHH, 3aKOHOB U TEOPETHUECKHUX MOJOXKEHWH, IOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUECKOTO
XapakxTtepa, si3bIKa HayKd, B MPHOOIIEHUN K HAyYHBIM METOJaM IO3HaHUs MPU M3YYEHHH BEIIECTB M XMMUYECKUX
peakuuii, B GOpMHPOBAaHNY W Pa3BUTHH IT03HABATEIbHBIX YMEHHH M MX NIPUMEHEHHU B yUeOHO-II03HABATEIEHON 1
y4eOHO-HCCIIEI0BATENBCKON  JEATENIBHOCTH, OCBOCHUHM MPaBUJI OE€30MacHOrO OOpamieHusi ¢ BEIIeCTBAMU B
MIOBCETHEBHOM JKU3HH.

[Ipy w3ydeHMn XMMUHM Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHWs BaKHOE 3HAYCHHE NMPUOOPENH TakHe
TN, KaK:

— (opMHpPOBAHUE MHTEIEKTYalIbHO PA3BUTON JTMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO, COTPYJHUYECTBY,
CaMOCTOSATEILHOMY IPHUHSTHIO PEIICHUH, CIIOCOOHOHN aaliTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KHU3HU;

— HAampaBJIEHHOCTb OOYYEHUS HAa CHUCTEMAaTHYECKOE NPHOOLICHHE OOydaromMXCsl K CaMOCTOATEIbHOU
MO3HABATEJIHON JIEATEIbHOCTH, HAy4YHBIM METOJaM II03HaHWA, (OPMUPYIOIIMM MOTHBALUIO M pa3BUTHE
CIIOCOOHOCTEH K XUMUU;

— olecrieyeHUe YCIOBUH, CIIOCOOCTBYIOIIMX NPHOOPETECHHIO OOYYaIOIIMMHMCS OIBITa Pa3sHOOOpa3HOM
JEATCIIPHOCTH, IIO3HAaHMS M CAaMOINO3HAHMsA, KIIOUEBBIX HABBIKOB (KIIIOUEBBIX KOMIIETEHIHUH), MMEIOLINX
YHHBEpCaJIbHOE 3HAUCHUE JUISl PA3INYHBIX BU/IOB J€ATEILHOCTH;

— (opmupoBanue o0meil (GyHKIMOHATBHOW M €CTECTBEHHO-HAYYHOH I'DaMOTHOCTH, B TOM YHCJIE YMEHHUH
OOBACHATh U OLIEHHBATH SIBICHHUS OKPY’KAIOIIETO MHpPA, UCIOJb3YsI 3HAHUS U OIBIT, HOITyYCHHBIE IIPU U3yUCHHUU
XUMUH, IPUMEHSTh UX [IPU PEIICHUH ITPO0JIEeM B MOBCEIHEBHOM )KU3HH U TPYAOBOH JeATEIbHOCTH;

— (¢opMmupoBanne y oOydaromuxcss TyMaHHUCTHYECKHX OTHOLICHHH, IMOHMMAaHWSI IEHHOCTH XUMHUYECKHX
3HAaHUH 11 BBEIPAOOTKHU HKOJIOTHUYECKH IeJIeCO00Pa3HOTO MOBEACHHUS B OBITY W TPYZAOBOM NEATCIHHOCTH B LENAX
COXPaHEHMs CBOETO 30POBbS U OKPYKAIOLIEH IPUPOJHON CPENBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIHMTAHWIO Ha OCHOBE
YCBOEHUS OOIIEYeNIOBEUECKIX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NpOQMIS M HaNpaBIEHHOCTH
JaTbHEeHIero 00yJIeHus.

OOmiee 4mMciIO 4YacoB, OTBEAEHHBIX IS M3YYECHHS XHMHHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMA,
coctasisgeT 136 gacos: B 8 xitacce — 68 yacoB (2 yaca B HeJieno), B 9 kiacce — 68 yacoB (2 4yaca B HEJEIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHaYabHbIe XMMUYECKHE NIOHATHS

IIpeamer xumuun. Poiabs XuMuu B XKU3HU 4YesloBeKa. XUMUS B CUCTeMe Hayk. Tena u BemecTBa. Pusndyeckue
CBOICTBa BellecTB. ArperaTHoe COCTOsIHUE BemiecTB. [IoHsATHEe 0 MeToAax MO3HaHUs B XUMHU. YHCThIe BellecTBa U
cMecu. CriocoObI pa3ielieHus] CMECEH.

ATOMBI M MOJEKYJBl. XUMHUECKHE 37IeMeHTH. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB. IIpocThie W ClloKHBIE
BeLIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckass Qopmyna. BaneHTHOCTP aTOMOB XUMHYCCKHUX OJJICMCHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BerecTB. OTHOCUTENbHAA aTOMHast Macca. OTHOCHTENbHAs MOJIEKYJIsIpHas Macca. MaccoBasi JOJIi XUMHYECKOTO
9JIEMEHTa B COCIUHEHUHU.

KomunuectBo BemectBa. Moinb. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA, MacChl U YHMCIa CTPYKTYPHBIX
€JIMHHMII BelecTBa. PacuéTel mo ¢popMyiaM XUMHIECKUX COSTMHECHUH.

Om3uyecKue M XUMHYECKUE SBICHUSA. XUMUYECKas peaknus W e€ MPU3HAKW. 3aKOH COXPAaHEHHS MacChl
BemecTB. XUMUYECKHe ypaBHeHU. Kitaccupukaiys XUMHICCKIX PEeaKuil (COSIMHEHUS, Pa3I0KEeHUS, 3aMCIICHU,
oOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYAOH, MpaBuiamMu pabOTHl B J1a0OpaTOpuu M NpHUEMaMU OOpalICHUS C
1a00paTOPHEIM 000PYIOBAHHEM, U3YYECHHUE U OMUCaHUE (DU3NICCKUX CBOWCTB 00pa3IIOB HEOPTaHHMYCCKHX BEIIECTB,
HaOmoieHne hu3nueckux (TUTaBJICHWE BOCKA, TassHUE JIbJa, PACTUPAHHUE caxapa B CTYNKE, KUIIEHHWE U KOHJIEHCAITHUS
BOJBI) M XUMUYECKUX (TOPEHHE CBEYH, MPOKATMBAHHE MEIHOW MPOBOJOKH, B3aUMOJIEHCTBHE Mejla C KHCIOTOK)
SBIICHUW, HAONIOJCHWE W OIMCaHWE NPU3HAKOB MPOTCKAHHMS XHWMHUYCCKUX peaknuil (pas3lioKeHHe caxapa,
B3aMMOJICHICTBAE CEpHOW KHCIOTHI C XJopuaoMm Oapus, pasnoxkenune ruapokcupa mean (II) mpm Harpesanum,
B3aMMoOJieiicTBre JKene3a ¢ pactBopoM conmu meau (1), m3ydenume cmocoOOB pasfesieHUs] CMeceid: ¢ TIOMOIIBIO
MarHuTa, QWIBTPOBaHUE, BHITAPHBAHUE, TUCTHIULAIUS, XpoMaTorpadus, IpOBEICHIE OYACTKU TTOBAPESHHOW COJIH,
HAOJIOICHUE W OIHMCAHWE PE3yJbTaTOB IPOBEICHHS OIBITA, HUIFOCTPHPYIOMIETO 3aKOH COXPAHEHUS MAacChHl,
CO3/1aHHE MOJIeNIeH MOJIEKY T (IIapOCTEeP>KHEBBIX).

Baxneiimne npeacTaBUTeIH HEOPrAaHHYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopox — sinemMeHT W mpocToe BeuwlecTBo. Haxosknenue
KHACJIOpo/a B TIpHpoJe, (u3Wdeckne M XUMHYECKHe CBoicTBa (peakunu ropeHms). Oxcuasl. I[Ipumenenme
kncinopoaa. Croco0Bl MOMy4eHHS KHCIOpoJa B Ja0OpaTopWu M MPOMBIINIIEHHOCTH. KpyroBopoT kuciopona B
npupoze. O30H — aATIOTPOIHAS MOJUPHUKALIHS KUCIOPOJIA.

TerutoBoit 3G (HEeKT XUMHYECKOH peaklud, TEPMOXUMHUYECKHE YpPaBHEHHUS, 3K30- W DJHIOTCPMHUYECKHE
peakmmu. TomnmmBo: yrone W MeTaH. 3arps3HEHHE BO3/AyXa, YCHIIEHHE MapHHKOBOro 3ddekra, paspyuieHne
030HOBOTO CJIOSI.

Bomopox — anemeHT u mpocToe BemecTBo. HaxokaeHne Bogopoaa B pUpojie, GU3NIECKHE U XUMUICCKHE
CBOICTBa, MPUMEHEHHE, CIIOCOOBI TIOMyUdeHusl. KucioTs! u comu.

MonsipHbIif 006EM Ta30B. Pacd&Thl M0 XMMUYECKUM YpaBHCHUSIM.

®uznyeckue cBOWCTBa BoJbl. Boma kak pactBoputens. PactBopsl. HacbllieHHblE W HEHACBIILIEHHBIE
pacTBOpbl. PacTBOpHMOCTE BemiecTB B BoAe. MaccoBas 1O BEUIECTBAa B pacTBOpPE. XMMHUYECKHIE CBOWCTBA BOIBI.
OcHoBaHusi. Pons pacTBOpOB B MpHUpPOAE M B JKWU3HMU 4elnoBeka. KpyroBopoT Bojawl B Mpupoje. 3arps3HeHHe
MpUPOAHBIX BoA. OXpaHa U OYUCTKA NPUPOJHBIX BOI.

Knaccudukanus neopranmdeckux coeamHeHmid. Oxcunsl. Kimaccupuxarmus OKCHIOB: coyeoOpasyromme
(ocHOBHBIE, KHCIIOTHBIE, aM(OTepHbIe) U Heconeobpasywomme. Homenknarypa oxcugoB. Dusnueckue u
XUMHUYECKHE CBOMCTBA OKCHAOB. [lomyueHne okcuaoB.

OcHoBanms. Krnaccupukamus ocCHOBaHWIA: MIEIOYM W HEpacTBOpPUMBIC OCHOBaHWSA. HomeHkmatypa
ocHOBaHUU. Pu3nuecKue U XUMUYECKHEe CBOMCTBa ocHOBaHMM. [lomyueHne OoCHOBaHUM.

Kucnotel. Knaccupukanus kucnor. Homenknarypa kucnor. @uU3nvecKkue U XUMHUUECKHE CBOHCTBA KUCIOT.
Psn aktuBHoctu metamioB H. H. beketosa. [Tomyuenue kucnor.

Conu. Homenxknartypa coneit. duznueckune 1 XUMHUYECKUE CBOICTBA coeid. [lomyuenue comneil.

I'eneTndeckas CBSA3b MEXKAY KJacCaMH HEOPTaHUUECKHUX COCTUHEHHM.

Xumuueckuii 3kcnepumenm:

KadeCTBEHHOE ONpeACTICHUE COAepKaHUs KHCIOPOAa B BO3IyXe, MOMyUYCHHE, COOMpaHUe, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB KHUCIOPO/a, HAOMIOIeHHE B3aMMO/ICHCTBHS BEIIECTB C KUCJIOPOIOM M yCIIOBUS BO3SHUKHOBEHHS U



npeKpaieHuss TopeHus (Toxapa), O3HAaKOMIICHHE ¢ 00pa3liaMd OKCHJIIOB U OIHMCAHHE WX CBOMCTB, IOJIyYCHUE,
coOupaHue, pacro3HaBaHUE W U3YYCHUE CBOMCTB BOJOPOa (TOPEHUE), B3aUMOJICHCTBHE BOJOPOA C OKCHIOM MEIH
(IT) (BO3MOXKHO HCTIOJB30BAaHUE BHIACOMATEPHANIOB), HAOIIOJCHWE OOpaslloB BEMIECTB KOJMYECTBOM | MOJb,
HCCIIeIOBaHUE OCOOCHHOCTEH PAacTBOPEHMS BEIECTBC Pa3IMYHON PacTBOPHMOCTBIO, IPUTOTOBICHHE PACTBOPOB C
OTIpeNeIEHHON MAacCCOBOW JIOJICH pacTBOPEHHOTO BEIIECTBA, B3aUMOJCWCTBUE BOJIBI C METaJUIaMH (HATpUEM U
KaJplyeM) (BO3MOXHO HCIOJB30BAHUE BHICOMATCPHANIOB), HCCICJOBaHUEC OOPa3I[OB HEOPTaHMYCCKUX BEIICCTB
Pa3NIUYHBIX KJIACCOB, HAONIOCHHE N3MEHEHHS OKPACKH WHAMKATOPOB B PAacTBOPAaX KUCIOT W IIENIouei, n3ydeHue
B3auMojeiicTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT ¢ METAIIAMHU, PeaKlUii HeHTpanu3anuu,
MOJIyYeHUE HEpPACTBOPUMBIX OCHOBAHMH, BBITECHEHHE OJHOTO MeTajjla JIPYTUM M3 PpacTBOpa COJH, pEIIeHUE
SKCIIEPUMEHTAIBHBIX 33134 110 TeMe «BakHeimue Kraccsl HEOPraHMIECKIX COSANHCHHNY.

Ilepuoanuecknii 3axoH u Ilepuoguueckasi cucrema xumuuyeckux 3jemMeHToB [I. U. MeHaeieeBa.
Ctpoenne atoM0B. XuMu4eckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

[lepBble MOMBITKH KIACCUPHUKAINKA XHUMHYECKHX 3JI€MEHTOB. lIoHSATHE O Tpymnmax CXOTHBIX JJIEMEHTOB
(IenmoyHble W MICJIOYHO3EMETIbHBIE METAJUIbI, TaJIOTeHbI, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT
aM(pOTEpHBIC OKCHIIBI ¥ THIPOKCHJIBIL.

Ilepuonuueckuit 3axoH. Ilepmonmuueckas cucremMa xumuueckux osaemeHToB JI. WM. Menzaeneesa.
Kopotkoneprognas w muHHONepuoAaHas (opmbl I[lepuogudeckold cHCTeMbl XUMHYECKHX dnementoB [ U.
MengeneeBa. Ilepuonsl u rpynmnbl. PU3HYECKUH CMBICH MHOPSAKOBOINO HOMEpa, HOMEPOB MEpHOAAa U TPYIIIbI
3JeMEHTA.

Crtpoenne aromoB. CoctaB aTOMHBIX sjaep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK
atoMoB TepBeIXx 20 xmMudeckux sneMeHToB llepmommueckoit cuctemsl J. M. MenneneeBa. XapakTepHCTHKa
XUMHUYECKOI0 3JIEMEHTa 10 ero noyioxkeHuto B [lepuonuueckoii cucteme /. V1. Menzaeneesa.

3aKOHOMEPHOCTH  HM3MEHEHHsI pajuyca aTOMOB  XHUMHYECKHX  DJJEMEHTOB, METAUIMYECKHX |
HEMETAITNYECKUX CBOWCTB IO TPYIIIAM U TIEPUOJIAM.

3nauenue Ilepuoauueckoro 3akoHa u Ileprognueckod cUCTEMbl XMMHYECKHUX 3JEMEHTOB IJIsl Pa3BUTHSA
Hayku U npakTuku. J[. 1. Mennenees — yu€Hblil U rpaskJjaHUH.

Xumndeckas cBs3b. KoBaneHTHast (MOJSIpHAS ¥ HETIOJSIPHAS) CBSA3B. DJIEKTPOOTPUIIATEIbHOCTh XUMUIECKUX
351eMeHTOB. loHHAas CBSI3b.

Crenenp  okucieHusi.  OKHUCIHUTEIbHO-BOCCTAHOBUTENIbHbIE — peakuuu. Ilpouecchl  OKHUCIEHUS U
BOCCTaHOBJEHHsI. OKUCIUTENHN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

HM3y4eHue 00pa3IoB BEIIECCTB METAIUIOB M HEMETAIOB, B3aUMOJICHCTBUE THAPOKCHAA [UHKA C PaCTBOPAMH
KHCJIOT W WIENOYEH, NPOBEICHHE OIBITOB, HJUTIOCTPUPYIOIIMX IPHUMEPHl OKHCIHTEIEHO-BOCCTAHOBUTEILHBIX
peakiuit (ropeHue, peakiny pa3ioKeHUs, COSTUHEHUS).

Mesncnpeomemnuie ceazu

Peanm3anuss MEXNpPEIMETHBIX CBS3€H MpH H3YYEHHH XUMHA B 8 KIAcce OCYIIECTBISCTCS 4Yepes
WCIIONb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHHA, TaK W TOHSATUH, SBJISIONIMXCS CHUCTEMHBIMH JIJIst
OTIIENBbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTeCTBCHHO-HAYYHBIC IIOHATUS: HAy4YHBIH (akT, THIOTE3a, TEOpHUs, 3aKOH, aHalW3, CHHTE3,
KIlacCU(pUKaIs, TePUOAUNIHOCTD, HAOIIOIeHIE, SKCIIEPUMEHT, MOJISTUPOBAHUE, U3MEPEHHUE, MOJICITb, SIBJICHHE.

®duznka: MaTepusi, aToM, dJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIH/I, U30TOIIBI, PAIHOAKTUBHOCTD, MOJICKYJIA,
ANEKTPUYECKUI 3apsl], BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, Ta3, (pU3WYeCKHe BEITMYUHEL,
SIMHUIIBI H3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3/161, COIHIIE.

buonorwust: porocunres, npixanue, buochepa.

leorpadus: atmocdepa, rumpocdepa, MUHEpPANIBI, TOPHBIE TOPOMABI, MOJE3HBIC HCKOIMAaeMbIe, TOILTHBO,
BOJIHBIC PECYPCHI.

9 KJIACC

BeurecTBo 1 XMMHYeCKas peaKkuus

Ilepuonuueckuii 3axon. Ilepuoanueckas cucrema xumuueckux snemeHTtoB JI. M. MengeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XUMHUYECKUX JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KaJHs, KaJIbIIHs
1 UX COCIMHEHUH B COOTBETCTBHH C TOJIO)KEHUEM DIIEMEHTOB B [leproandeckoil cucTeMe M CTPOCHHUEM X aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBS3HM. THIBI KPUCTAJUIMICCKUX PEHIETOK, 3aBUCUMOCTH CBOWCTB
BEIICCTBA OT TUMA KPUCTAJUIMICCKOM PEIIETKU U BUIa XUMUIECKOH CBS3H.



Knaccudukanus © HOMEHKJIAaTypa HEOPraHMYECKHMX BEIIECTB. XHMMHYECKHE CBOWCTBAa BEIIECTB,
OTHOCSIIIMXCS K pPa3IM4YHbIM KjaccaM HEOPraHWYECKHX COCIUHEHHH, TI'CHETHYecKash CBA3b HEOPraHHYECKHX
BEIIIECTB.

Krnaccudukarnms XUMAYECKUX peaknuii Mo pa3iIHdHBIM IpHU3HAKaM (IO YUCIY M COCTaBY yYacCTBYIOIIMX B
peakuuy BEUIEeCTB, MO TEIIOBOMY 3(QeKTy, 0 U3MEHEHHIO CTENCHEH OKUCICHMS XMMHUYECKHX JJIEMEHTOB, MO
00paTHMOCTH, 110 YYaCTHIO KaTaau3aropa). DK30- M SHAOTEPMUUECKHE PEaKkIi, TEPMOXUMHYECKUE YPAaBHEHUS.

[lorsatne o ckxopocTH XUMHYecKod peakiuu. lloHATHe 00 OOpPaTUMBIX W HEOOPATHMBIX XUMHUYECKUX
peakuusx. [IoHATHE O TOMOTEHHBIX M Te€TepOreHHbIX peakiusx. IloHsrtue o karamuse. [loHsTHE O XMMHYECKOM
paBHOBecuH. DakTOPHI, BIUSIONNE HA CKOPOCTh XUMHIECKOH PEaKIMU U TOJIOKEHNE XMMUYECKOTO PAaBHOBECHSL.

OKHCITUTENTFHO-BOCCTAHOBUTEIBHBIE PEaKINH, AJIEKTPOHHBINH OallaHC OKMCIHUTEIHFHO-BOCCTAHOBUTEIHHOM
peakmu. CocTaBlieHHE YpaBHEHHI OKHCIMTEIHHO-BOCCTAHOBHTEIBHBIX PEAKIMHA C WCIOJB30BAaHHEM METOJa
3JIEKTPOHHOTO OajaHca.

Teopus SIEKTPONUTHYECKOW OUCCOIMAIMH. OJCKTPOJIUTHI M HEDICKTPONUTH. KaTHoHBI, aHMOHHI
MexaHN3M AMCCONMAINH BEIIECTB C Pa3IMIHBIMHU BHAAMH XUMHUYECKOH CcBs3u. Ctenens aucconnaryy. CHIbHBIE U
cy1a0bIe 3JIEKTPOJIUTEL.

Peakuun nonHoro oOMeHa. YcCIOBHsI NPOTEKaHWS PEaKLUii MOHHOTO OOMEHA, IMOJHBIE M COKpAaIIEHHBIE
VOHHBIE ypaBHeHHS peaknwii. CBOWCTBa KHCIOT, OCHOBaHMH M COJe B CBET€ MPEACTaBICHUN 00
JNEKTPOIUTHUECKOI qucconuanuy. KayecTBeHHbIE peakiny Ha HOHBIL. [IoHATHE O THAPOIN3E COJeH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJCSIMH KPHUCTAUIMYECKHX pEIMETOK HEOPTraHWYECKHX BEHIECTB — METAIOB U
HeMeTaloB (rpadura W anmasa), CIOKHBIX BEHIECTB (XJIOPHIA HATPHs), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH
XMMHYECKOH pEeakuuu OT BO3JCHCTBHS Pa3IMYHBIX (PaKTOPOB, HCCIEAOBAHUE 3IIEKTPOIPOBOIHOCTH PACTBOPOB
BEIIIECTB, IpOIecca TUCCOIMALMN KHCIOT, IIenodeil W coiel (BO3MOXKHO HCIIONB30BAHME BHEO MATEPHANIOB),
MPOBE/IEHUE OTBITOB, MJUTIOCTPUPYIONINX MPU3HAKU MPOTEKAHMS PeakIuid MOHHOTO oOMeHa (00pa3oBaHME OCalKa,
BBIZICJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MIUTIOCTPUPYIOIIUX MPUMEPBI OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peaklUy pPa3IoKEHMs, COCIMHEHNS), pPacllo3HaABaHHE HEOPraHMYECKHX BEIIECTB C IOMOIIBIO
KAQ4E€CTBCHHBIX peaKum‘/'I Ha MOHBI, pCIICHUE OKCIICPUMCHTAJIBHBIX 3a1a4.

HemeTanabl 4 UX cOeqUHEHHSA

OOmas xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTENEHH OKUCICHUSI.
Crpoenne M (U3NUECKHE CBOWCTBA NMPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHUYECKHE CBOWCTBA Ha MpPHMeEpE XJiopa
(B3amMOZEHCTBIE € MeTajUlaMH, HEMeTa/UIaMH, IIeilo4aMu). Xyopoogopor. CoiisiHas KHCIIOTa, XUMHYECKHE
CBOWCTBa, MOJYyYCHHE, NMpUMEHeHHe. J[eficTBHe XJopa W XJIOPOBOJOPOJa HAa OpraHM3M 4eJoBeKa. BakHeifmie
XJIOPUABI K UX HAXOXKACHUE B MPHPOJIC.

O6mas xapaktepucTthka 31eMeHToB VIA-rpynmsl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHbIE CTETICHU
okucneHus. CrpoeHne W (U3NYECKHE CBOWCTBA IPOCTHIX BEIIECTB — KHCIOPOAa W CEephl. AJUIOTPOIHEIC
MOIU(UKAIIMA KUCIIOpOJa U Cepbl. XUMHYCCKUE CBOWCTBA cepbl. CepoBOJOPOM, CTpOeHHE, (QH3MYCCKUE U
XUMHUYECKHE CBOMCTBA. OKCI/I)IBI CCPhI KaK MPCACTABUTECIN KUCIOTHBIX OKCHIOB. CepHa;I KHCJI0Ta, q)HSI/IquKI/Ie u
XMMHYECKHE CBOWCTBa (OOIIME Kak MpEACTaBHTENs Kiacca KUCIOT M creuuduueckue). XMMUUECKHE PEaKLUH,
JIeKAIIKE B OCHOBE MPOMBIIIICHHOTO CIOCo0a MOMyYeHHs CEpHON KUCTOTHL. [IpuMmenenue cepHort kucinotel. Comu
CEepHON KHWCIIOTHI, KaueCTBEHHAsl peakius Ha cyibdar-uoH. HaxoxaeHue cepbl M €€ COSAMHEHUU B TIPHPOJE.
XHUMH4YecKoe 3arpsA3HCHUEC 0pr>1<a}01ue1‘/'1 Cp€abl COCTUHCHUAMU CEPBI (KI/ICHOTHI)IG OO0, 3arpA3HCHUE BO3yXa U
BOJOEMOB), CITOCOOBI €ro MPEIOTBPAIICHHS.

OO0mIast XxapakTepuCcTHKa 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC CTCIICHU
okHcieHus. A30T, pacnpocTpaHeHHe B TpHpoJe, (U3MYecKHe M XMMHuYeckue cBoiicTBa. KpyroBopor aszora B
mpupoje. AMMHUAK, ero (U3NYECKHe W XMMHYECKHE CBOMCTBA, MONy4YeHHE W mpuMeHeHHe. CONM aMMOHUS, WX
(u3nveckre U XMMHYICCKIE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakius Ha MOHBI aMMOHHUS. A30THasl KHCJIOTa,
e€¢ momyueHue, (U3MYECKHE U XHUMHUYCCKHE CBOMcTBa (00IIMe Kak TPEeACTaBUTENs Kilacca KHCIOT H
creruduueckue). Mcnonb30BaHue HUTPATOB U COJICi aMMOHHMS B KQUeCTBE MUHEPAIIBHBIX YJI00peHuil. XuMuueckoe
3arps3HEHUE OKPY)KAIOUICH Cpensl COCOMHCHUSAMH a30Ta (KHUCIOTHBIC IOXIHW, 3arpsA3HCHHC BO3/AyXa, IIOYBHI H
BooéMoB). Pochop, amwiorpomusie Moaupukaiuu Qochopa, (PUIMUSCKHE M XUMHUYECKHE CBoiicTBa. OKcua
tdocdopa (V) u dhochopras kuciora, GU3NUCCKUE ¥ XUMHUCCKUE CBOMCTBA, moaydeHue. Mcemonp3oBanue GpocdhaTo
B Ka4eCTBE MHHEPAIHHBIX yI00OpEHUI.

OO6mrast xapakTepucTrka 31eMeHToB [VA-rpynmel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTECPHBIC CTCTICHU
OKHCIJIEHHs. YTJIEepOoJ, alIOTPOIHbIE MOAU(HKALUK, PAaclpOCTPaHEHUE B MpPUPOJE, (HU3MYECKHE U XUMHYECKUE
cBoiicTBa. Azacop6ims. Kpyrosopor yriepoma B mpupoxae. OKCHabl yriaepona, ux (GU3MYECKHEe U XUMHYCCKHE



CBOWCTBA, JICHCTBHEC HA JKUBBIC OPTaHU3MBI, MTOJYUYCHUAC U MPUMCHEHUE. DKOJOTHYCCKHE MPOOJICMbI, CBSI3aHHBIC C
okcunoM yraepona (IV), rumoresa rio0anbHOTO MOTEIUICHHS KIIMMATa, MapHUKOBBIA 3((eKT. YTombHas KUCIOTA ’
e€ comn, WX (QuU3NYECKHEe W XHUMHUYECKHE CBOMCTBA, IMOJydeHHEe W NpuUMeHeHHe. KadecTBeHHas peakmus Ha
KapOoHaT-MoHHL. Vcrmons3oBanne KapOOHATOB B OBITY, MEAUIINHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO3SIHCTBE.

IlepBoHauanbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCOUHCHHUSAX yriaepona (MeTaH, STaH,
STHIICH, AlCTHJICH, ITAHOJ, TJIHIEPUH, YKCyCHas KHCIOTa). [IpUpOJHBIE HCTOYHUKH YTIIIEBOJOPOMIOB (yTOJb,
TIPUPOAHBIN Ta3, He(PTh), MPOAYKTHI MX MepepaboTku (OCH3WH), UX POJIb B OBITY W IpoMbIIUIeHHOCTH. [ToHATHE O
OHMOJIOTUYECKH BaXKHBIX BEIECTBAX: XHpaX, OCIKaxX, YriIeBoJaX — U UX POIU B XKHU3HH 4YeIOBeKa. MarepuaiabHOE
€MHCTBO OPTraHMYECKUX U HEOPTaHUUECKUX COCTUHEHHM.

Kpemunii, ero ¢usnueckne M XUMHUECKHE CBOMCTBA, MOMy4YeHHE U mpuMeHeHne. CoeqmHeHnsT KPeMHHUS B
npupoae. O6mue npeacrapieHus 06 okcune kpemuus (IV) u xpemHueBoii kuciote. CHIMKATHI, UX UCTIOIb30BaHUE
B OBITY, B TNPOMBINUICHHOCTH. BaKHEWIINEe CTPOUTEIbHBIC MaTepHanbl: KEepaMuKa, CTECKIIO, LEMCHT, OCTOH,
xkene300eToH. [Ipo6iemMsl 6€30MacHOTO NCTIOIB30BAHUS CTPOUTEIHHBIX MAaTEPHAIOB B IOBCEIHEBHOM KHU3HH.

Xumuueckuii 3kcnepumenm:

M3y4YeHUE O0pa3IOB HEOPTaHUYECKHX BEIICCTB, CBOWCTB COJITHOW KHCIIOTHI, NMPOBEICHUE KAa4eCTBECHHBIX
peaKuuii Ha XJIOPUA-WOHBI M HAONIOJCHHE NMPU3HAKOB HMX MPOTCKAHHS, OMBITHI, OTpaKaromue (U3UYCCKHE H
XUMHWYECKHE CBOMCTBA TaJOT€HOB M UX COSIWHEHUH (BOSMOXKHO HCIIOJIH30BAHNE BHICOMATEPUAIIOB), O3HAKOMIICHHE
¢ oOpa3namu XJOPHIOB (TaJOTCHHUIIOB), O3HAKOMIICHHE C 00Opa3laMu cepbl W € COCAMHCHHSIMH (BO3MOXKHO
WCIOJB30BaHUE  BHJICOMATECPHANOB), HAOMIOACHWE TMpolecca OOYITMBaHUSA — caxapa TIOX  JIeHCTBHEM
KOHIICHTPUPOBAHHON CEPHON KHCJIOTHI, H3yYeHHE XHMHYECKUX CBOWMCTB pa30aBICHHOW CEpPHOW KHCIOTHI,
MIPOBEJICHNE KaYeCTBEHHOW peaklny Ha CyiIb(paT-woH U HAOIIOJCHHWE TPU3HAKa e€ MPOTEeKaHWs, 03HAKOMIICHHE C
¢u3nveckuMu cBolicTBaMu a3ota, (ocdopa u UX COeAMHEHHHA (BO3MOXKHO HCIIONB30BaHUE BUACOMATEPHAIOB),
obpasuamMu a30THBIX W (GocPOpHBIX YAOOpEeHHUH, MoNydeHne, COOMpaHue, paclo3HaBaHUE M W3YYCHHE CBOWCTB
aMMHaKka, MNPOBCIACHUE Ka4YC€CTBCHHBIX peakum‘/'l Ha HMOH aMMOHHA U q)OC(i)aT-I/IOH U MU3YUYCHHUC ITIPU3HAKOB HUX
MPOTCKAHHS, B3aMMOJICHCTBHE KOHIICHTPHUPOBAHHOW a30THOH KHCJIOTHI C MeAbI0 (BO3MOXKHO HCIOJIh30BAHUE
BHJICOMATEPHAJIOB), U3yYCHHE MOJICICH KPUCTAUTMUECKUX PEMIETOK anMasa, rpadura, QyiiepeHa, 03HaKOMIICHHE C
MPOIIECCOM aICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIEM U yCTPOHCTBOM IPOTHBOTA3a, MOTyIEHHUE,
cobupanue, pacno3HaBaHHE W H3YUYCHHE CBOWCTB YTJIEKHCIIOTO Ta3a, MPOBEJIEHUE KAYECTBEHHBIX DPEaKIMi Ha
KapOOHAT W CIJIMKAT-HOHBI M HM3YYCHHE NPU3HAKOB HMX IPOTEKAHUS, O3HAKOMIICHHE C MPOIYKIMEW CUINKATHON
IMPOMBINIIICHHOCTH, PCHICHUC DKCIICPUMEHTAJIBHBIX 3a/1a4 110 TEMC «BaxxHele HeEMeTaIIbl U UX COCAUHECHUSA».

MeTanjibl ¥ UX COeTUHEHUSI

OOmasi XapakTepHCTUKa XHUMHYCCKHX JJIEMECHTOB — METAJUIOB HA OCHOBAaHHH WX IIOJIOXKCHHS B
[epuonneckoii cucreme xumuueckux snementoB J[. Y. MennemeeBa u cTpoeHuss aToMoB. CTpOCHHE METAJUIOB.
Mertammaeckas CBS3p M MeETaJUIMYECKass KPUCTAJUIMYECKas permérka. DIEKTPOXUMHYECKUH psAA HalpsHKeHUH
MeTauioB. DU3NYECKUE U XUMHUYECKUE CBOWMCTBA MeTainioB. OO0mue crnocoObsl MoiMy4YeHuss MetainioB. [loHsTre o
KOPpPO3MH METAJUIOB, OCHOBHBEIC CIIOCOOBI 3allUTHl WX OT Koppo3ud. CIutaBel (CTallb, YyTYH, IIOPaFOMHHHHU,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY ¥ MPOMBIIINIEHHOCTH.

[[lenounsie Metaibl: nonoxenue B Ilepuoguueckoit cucteme xumudeckux annemeHToB . Y. Menaeneesa,
CTPOCHHEC WX aTOMOB, HaxOXIeHue B mpupojc. dusmdyeckne W XUMHUYCCKUE CBOWCTBA (Ha MpHUMEpe HATPHUSA H
KaHI/IH). OKCI/I}II)I 1 TUAPOKCHUIBLI HATPUA U KaJIUA. HpI/IMeHeHI/Ie HICJIOYHBIX METAJJIOB U UX COGI[I/IHCHI/Iﬁ.

[[lenoyHo3eMenbHBIE METANIBI MarHui W KaJlbLMi: mosioxkeHue B Ileproguueckoi cucreMe XUMHUYECKHX
anemeHntoB JI. V. MenpeneeBa, CTpOCHHE WX aTOMOB, HaXOXICHHE B mpuponae. DH3MUeCKHe M XUMHUYCCKUE
CBOWCTBa MarHus W KaiubIusd. BakHeHIIne coequHEHUS KambIus (OKCHA, TUAPOKCHI, coin). JKECTKOCTh BOIBI U
CIOCOOHBI €€ yCTpaHeHHs.

Amomunuii: nonoxenue B [lepuoguueckoit cucreme xumuueckux snemMeHToB . . Menaeneesa, ctpoeHue
aToMa, HaXOXKACHHUe B mpupoje. Ou3ndeckre 1 XUMHUIECKHAE CBOMCTBA aTIOMUHUA. AMPOTEpHBIC CBOHCTBAa OKCHIA
U TUAPOKCH A AJIIOMUHUA.

Kenezo: monoxenue B Ileprmognueckoil cucreme xummu4ueckux iemeHToB J[. M. MenneneeBa, cTpoeHHe
aToMa, HaxoXKAeHHe B mpupone. Dusmdyeckne W XUMHUYCCKUE CBOUCTBA jkeie3a. OKCHIBI, THIPOKCHABI M COJH
skenesa (II) u sxenesa (I1I), ux coctaB, CBOHCTBA U MOTyYCHHE.

Xumuueckuit Ixcnepumenm:

O3HaKOMJICHHE C 00pa3llaMyd METaJUIOB W CIUIABOB, MX (PM3MYECKHIMH CBOMCTBaMH, U3ydUCHHE PE3yJIbTATOB
KOPpO3MH METAUIOB (BO3MOYKHO FHCITONF30BAHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHCTBUSA OKCHIA
KaJbLXs U HATPHUS C BOJOH (BO3MOXKHO HCIIOIB30BaHKUE BHUICOMATEPHAJIOB), HCCIEJOBAHNE CBOUCTB JKECTKOW BOJBI,
IpoIiecca rOpeHus kejie3a B KUCIopojae (BO3MOXKHO HCIOJB30BAHME BHICOMATEPHAIIOB), MPU3HAKOB NMPOTCKAHUS



KayeCTBCHHBIX PEAKIMi HAa WMOHBI: MAarHWs, KaJbLUs, allOMHUHWA, IHHKA, jxene3a (1) u xemesa (II1), memu (II),
HAOJFO/ICHUEC W ONKCAaHUC TIPOIIECCOB OKPANIMBAHUS IUIAMCHH HOHAMHU HATPUS, KA W Kaiblus (BO3MOXKHO
WCIIONIb30BaHUE BUICOMATEPHAJIOB), WCCIIEAOBAaHIE aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATOMUHHA U THAPOKCHIA
[IMHKA, PEIICHNE SKCIIEPUMEHTATBHBIX 3aa4 10 TeMe « BaxHenre MeTaibl U BX COSTUHEHUS.

XuMuS U OKpYyxKalomas cpeia

BemectBa u MaTepuansl B TMOBCEIHEBHOW >XU3HM 4esloBeKa. be3omacHoe HCMONb30BaHHE BELIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBast MOMOIIb PN XUMIYECKUX OKOTaX M OTPaBICHUSIX.

XuMuuecKoe 3arps3HCHUE OKpYKarolIen cpeasl (peaenbHast TOMycTUMasi KOHIICHTPAIIHS BEIECTB, qajee —
IAK). Pons xumuu B peIICHUU SKOJIOTHICCKUAX MIPOOIIEM.

Xumuueckuil IKcnepumenm:

n3ydeHre 00pa3IoB MaTepruaioB (CTEKIIO, CIIJIaBbI METAJIOB, IIOJTMMEPHBIC MaTEPHATIbI).

Mescnpeomemnuie ceasu

Peanm3annss MEXNpPEOMETHBIX CBS3€H IpH H3YYeHHH XUMHH B 9 Kiacce OCYIIECTBIISICTCS dYepes
WCIIONB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK M TOHSITHH, SBIISIONINXCS CHCTEMHBIMH IS
OTIEJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0me eCTeCTBCHHO-HAYYHBIC IOHATHS: HAy4YHBIH (DakT, THIMOTE3a, 3aKOH, TCOpUs, aHAJWM3, CHHTE3,
KIaccu(uKanys, MepUOINIHOCTh, HAOMIOJCHHUE, SKCIIEPUMEHT, MOJCIHPOBAaHHE, M3MEPEHHE, MOJENb, SBICHUE,
MAPHUKOBBIN 3P PEKT, TEXHONOTHSI, MATCPHUAIEI.

®dusznka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIBI, PAAHNOAKTUBHOCTb, MOJIEKYJIA,
SIEKTPUUYECKUIN 3apsA], MPOBOIHUKH, IMOIYNPOBOIHUKH, AWAIEKTPHUKH, (OTOIIEMEHT, BEHIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, Ta3, PacTBOP, PACTBOPUMOCTh, KPUCTAITMIECKasT penIéTKa, CIUIaBbl, PU3NIECKUE
BEJIMUMHBI, €AUHULIBI U3MEPEHHSI, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJHIIE.

Bronorust: ¢otocunTes, mpixaHme, 6mocdepa, SKOCHCTEMA, MHUHEPAIHHBIE YAOOPEHHS, MHKPOIJIEMEHTHI,
MaKpOd3JIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

Teorpadust: atmocdepa, rumpocdepa, MUHEpPANbI, TOPHBIC TOPOMABI, MOJE3HBIC HCKOIAaeMbIe, TOILTUBO,
BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUSA IIPOIPAMMBI 110 XMMHUHU HA YPOBHE
OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInqHOCTHBIE pPE3yIbTAaThl OCBOCHHS NPOTPAMMBbI OCHOBHOTO OOIIETr0 OOpa3oBaHUs JOCTUTAIOTCA B XOZE
o0y4eHUss XUMHH B EAMHCTBE Y4YeOHOW M BOCHMTATENBHOW NEATEIFHOCTH B COOTBETCTBHHM C TPAAWLMOHHBIMHU
POCCHICKMMH COLMOKYJIBTYPHBIMH M JTyXOBHO-HPABCTBCHHBIMHU LIEHHOCTSIMU, IPUHATHIMHU B OOLIECTBE IPaBUIAMHU
M HOpPMaMH TOBEAEHHS M CHOCOOCTBYIOT IIpolLleccaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLMAIU3ALNU
00yJaromumxcs.

JIn4HOCTHBIE PE3YJIBTATH OTPAXKAIOT TOTOBHOCTH 00YYaIOIINXCSl PYKOBOACTBOBATHCSI CUCTEMOM ITO3UTUBHBIX
LEHHOCTHBIX OPHEHTALMI M PACIIMPEHHE OIIBITA AEATENILHOCTH HA €€ OCHOBE, B TOM YHCIIE B YACTH:

1)naTpuoTH4YeCcKOro BOCIIUTAHMSA:

LEHHOCTHOTO OTHOILEHUs] K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAyYHOMY HACIEAHIO,
MOHMMAaHHMA 3HAYCHUS] XUMHUYECKON HAyKH B KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAJETh IOCTOBEPHOM
uH(opManuel o nepesoBbIX JOCTHKECHUSIX U OTKPBITHAX MHPOBOH M OTEUECTBEHHON XMMUM, 3aMHTEPECOBAHHOCTH
B Hay4YHBIX 3HAHUIX 00 yCTpOHCTBE MHpa U OOIIECTBA;

2)rpa;kaaHcKoOro BOCHIUTAHUS:

NPEICTAaBICHNUS O CONHANBHBIX HOPMax W TpaBWIaX MEXKIMIHOCTHBIX OTHOIIEHHH B KOJIJIEKTHBE,
KOMMYHHUKATHBHOIN KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOH, Y4EOHOMCCIIEI0BATEILCKOM, TBOPUECKOI U IPYTHX
BUJIaX JIESTENBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW JESATENbHOCTH IPH BBIIOJHEHWH Yy4YeOHBIX,
MTO3HABATEJIFHBIX 33/1a4, BHITOJHEHHH XHMHUYECKUX 3KCIIEPHUMEHTOB, CO3MaHUH y4eOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOINM B IpoIlecce 3TOW y4eOHOW IesSTeNbHOCTH, TOTOBHOCTH OIIGHHMBATh CBOE
MOBEJCHUE U MOCTYNKHM CBOMX TOBAPHILEH C MO3UIUN HPABCTBEHHBIX U NPABOBBIX HOPM C Y4ETOM OCO3HAHUSA
MOCJIEACTBUM ITOCTYIIKOB;

3)IeHHOCTH HAYYHOTO TMO3HAHUSI:

MHUPOBO33PEHUYECKUE MPEJCTAaBICHUS O BEIIECTBE M XHMMUYECKOM peakluH, COOTBETCTBYIOIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIOIIUE OCHOBY AJS MOHMMAHUS CYIIHOCTH HAy4YHOW KapTHUHBI
MHpA, MPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSA IPHUPOMIBI, B3AUMOCBA3IX YEIOBEKA C MPUPOTHON
Cpeloi, 0 pOJIM XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HAaBaTEJIbHBIE MOTHBBI, HAlpaBlCHHBbIC Ha IOJyYeHHE HOBBIX 3HAHWUM IO XMMHH, HEOOXOIMMBIC IS
00BsICHEHHUS HAOII0JaeMBIX TIPOIIECCOB U SIBIICHUH, TTO3HABATEIFHON, HH()OPMAIIMOHHOHN U YUTATEIIBCKON KYIbTYPHI,
B TOM YHCJIC HaBBIKOB CAMOCTOSATENFHON paboThl ¢ yueOHBIMU TEKCTaMH, CIIPAaBOYHOHN JUTEPATypOH, JOCTYIHBIMH
TEXHUYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

HMHTEpeC K OOYYCHUIO U MO3HAHUIO, JIF0O03HATEIFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHMIO,
MIPOEKTHOM M MCCIIeIOBATEIbCKON IEATCIFHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPAaBICHHOCTH M YPOBHS OOydYEHHS B
IanpHEHIIeM;

4)dopMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHME IIEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha 3J0POBBIH
00pa3 KN3HHU, OCO3HAHHUE TOCJICACTBUN M HENPHUATHE BPEIHBIX MPHUBBIUCK (YMOTPEOICHHS aJIKOTOJIsI, HAPKOTHKOB,
KypeHusi), HeOOXOUMOCTH COOJIOJICHHS MPaBWJI 0E30MIaCHOCTH TPH OOPAICHUH ¢ XMMHYECKHMH BEIECTBAMH B
OBITY U peallbHOH KU3HH;

5)TpynoBoro BocnuTaHus:

MHTEpEC K IPAKTUYECKOMY H3YYEHHIO NpodeccHil M Tpylda pa3iIn4HOrO poJa, YBaKEHHE K TpyAy M
pe3ynapTaTaM TPYAOBOU NEATENBHOCTH, B TOM YHCJIE HA OCHOBE NPHMEHEHMS NPEAMETHBIX 3HAHMU 1O XHMHHU,
OCO3HAHHBIHN BEIOOpP HHINBUAYAIBHON TPAeKTOPHH MIPOJOIDKEHHS 00pa30BaHMs ¢ yUETOM JINIHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M OTPEOHOCTEH, yCIeHON MpodeccHoHaNbHON AeATeIbHOCTH
Y pa3BUTHUSI HEOOXOANMBIX YMEHHH, TOTOBHOCTh aJlallTHPOBATHCS B PO ECCHOHATIBHON Cpere;

6)3K0JI0rHYeCKOro BOCIIMTAHUS:

HKOJIOTHYECKH IeslecooOpa3sHoe OTHOIIEHHE K MNPHPOJE KaK HCTOUYHUKY >XKM3HM Ha 3emie, OCHOBE e&
CYIIIECTBOBAHUS, NOHMMAaHHWE IIEHHOCTH 3JI0POBOIO M 0€30MacHOro odpasa >XHM3HH, OTBETCTBCHHOE OTHOILICHHE K
COOCTBEHHOMY (PM3UYECKOMY U NCHUXUYECKOMY 30POBbIO, OCO3HAHHE IEHHOCTH COOIOACHUS MPaBUI 6€30IacHOro
MOBEJICHNA IIPU paboTe ¢ BEIIECTBAMH, a TAK)XKE B CUTyallUAX, yTPOKAIOLINX 3T0POBBIO M KHU3HH JTIOJIEH;

CIIOCOOHOCTH NPHUMEHATH 3HaHMS, MOJydaeMble MPU W3YyYCHUH XUMMH, JUIS PEIICHUS 3a1ad, CBA3AHHBIX C
OKpYXKaIOIIeH MPUPOIHON CPENOH, JUIs IOBBIILICHNUS YPOBHS SKOJIOTHYECKOW KYJIbTYphl, OCO3HAHHS III00AIEHOTO



XapakTepa JKOJIOTMYECKHX IpoOieM M IyTed WX pelIeHHs MOCPEACTBOM METOAOB XUMHUH, IKOJIOTHYECKOTO
MBIIUIEHHS], YMEHHUS PYKOBOJACTBOBAThHCS UM B IO3HABATEIbHOM, KOMMYHUKATHBHOMN U COLMAIBHON IIPAaKTUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTampeIMETHBIX pPE3yJBTATOB BBIACISIOT 3HAYUMBIE IS (POPMHPOBAHMS MHPOBO33PEHHS
oO0IIeHayYHbIe MTOHATHS (3aKOH, TEOpHs, NMPHUHIMI, TUIIOTE3a, (aKT, CUCTeMa, IPOoLece, SKCIICPUMEHT U JIPYTroe.),
KOTOpBIC HUCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX NpeJMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHMH W3 THX
npeaMeToB (OPMHUPOBATH NPEACTABICHHE O LEIOCTHOM HAy4YHOW KapTHHE MHpPA, M YHHBEpCAlIbHbBIE ydeOHBIC
JelcTBus  (IO3HAaBaTeNbHbIE, KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), KOTOpbIe oOecreunBaroT (GopMHpOBaHHE
TOTOBHOCTH K CAMOCTOSITEIEHOMY IUITAHUPOBAHHUIO U OCYIIECTBICHUIO yUCOHOH JIESITENbHOCTH.

ITo3HaBaTe1bHBbIE YHHBEpPcaJIbHbIe Y4eOHbIe JelicTBHSA

Ba3zoBble Joru4eckue geiicTBus:

YMEHHUSL HCIOJIb30BaTh MPHUEMBI JOTMYECKOIO MBIIIJIEHUS IPU OCBOCHUHM 3HAHUI: pacKpbIBaTh CMBICIH
XMMHYECKHUX MOHATHH (BBIIEIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABINBATH B3aUMOCBA3b C JPYTHUMU MOHATHAMH),
UCIIONIb30BaTh MOHSTHS A1 OOBSICHEHUS! OTACIbHBIX (DAKTOB U ABICHUH, BHIOMpPATh OCHOBAHUS W KPUTEPUHU IS
KJIacCU(HKAMHM XUMUYECKUX BELIECTB M XMMHYECKMX PEAKLUH, YCTaHABIMBATh NMPUUNHHO-CIICACTBCHHBIC CBSI3U
MEXIy OOBEKTaMH HM3YY€HHMs, CTPOUTH JIOTHUECKHE PACCY)KACHHs (MHIYKTHBHBIC, JEAYyKTHBHBIEC, 10 aHAJIOIUH),
JIeTIaTh BBIBObI U 3aKJIFOYCHIS;

yMEHHE NPUMEHSTH B IPOILECCEe MMO3HAHMS IMOHATHS (IpEeIMETHBIE M MeETalpeAMETHBIE), CUMBOJIMUECKHE
(3HAaKOBBIE) MOJENH, HMCIOJIb3yeMble B XMMHH, IPeoOPa3oBBIBATh IIMPOKO NPHUMEHSIEMbIE B XUMHH MOJEIbHBIC
MPEACTABICHUS — XUMUYECKHUH 3HaK (CUMBOJI 3JIEMEHTA), XUMHUecKasi GopMyJia U yPaBHEHNE XMMUYECKON peaKInu
— Ipu pPEeHICHUN y‘Ie6HO-H03HaBaTeIIBHBIX 3aga4d, C y‘IéTOM 9TUX MOJACIIBHBIX HpelICTaBHCHI/Iﬁ BBISBJIATE U
XapaKTepru30BaTh CYIIECTBEHHbIEC IPU3HAKN U3Y4aeMbIX 00BEKTOB — XMMHUUECKHX BEIIECTB U XUMHUYECKHUX PEAKIUMH,
BBISABJIATH O6H.H/I€ 3aKOHOMEPHOCTHU, MMPUIYUHHO-CJIICACTBEHHBIC CBA3N U NPOTHBOPECYHNA B M3Yy4YACMBIX IMPONCCCaX U
SIBJICHUAX.

Ba3zoBble nccnegoBaTebCKue 1 CTBHA:

YMEHHE HCHOJIb30BATh MOCTABIEHHBIE BONIPOCH! B KaueCTBE MHCTPYMEHTA MO3HAHMA, a TAKXKE B KadeCTBE
OCHOBBI I (bOpMI/IpOBaHI/IH THUIIOTE3BI 110 MPOBEPKE NMPABUIIBHOCTH BBICKA3BIBACMBIX cy>1<11eHm71;

npn06peTeHI/Ie OIlbITa IO IUIAHUPOBAHUIO, OPraHU3allMl W IPOBCIACHHUIO YUYCHHYCCKUX OJKCICPHUMEHTOB,
yMeHHe HaOJIIoAaTh 3a XOJO0M IpolLecca, CaMOCTOSTENBFHO IPOrHO3MPOBATh €ro pe3yJsbTaT, (HOpMyJIMpoBaTh
00001IeHUsT ¥ BBIBOABI 10 Pe3yJibTaTaM MPOBEAEHHOTO OIBITA, HCCISAOBAHUS, COCTABIATh OTYET O MPOJCITAHHOMN
pabore.

Pabora c undopmanmeii:

yMeHHE BBIOWpATh, aHAIM3UPOBATh M HHTEPHPETHPOBATH HMHGOPMAIMIO DPA3IMYHBIX BHAOB H (QOpM
NpEACTABJICHUA, TOJIY4Ya€MYI0 W3 pa3HbIX HCTOYHHUKOB (Haquo-nonynﬂpHaﬂ JmTeparypa XHUMHYCCKOTO
COJIepKaHus, CIIPpaBOYHBIE MOcoOMs, pecypchl MHTepHeTa), KpUTHYECKHM OLEHHBAaTh HPOTUBOPEUYHMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAIIHIO;

yMEHHE IPUMEHSATh pa3IHYHBIE METONBl M 3alpOCHl IIpH TOHCKE U O0TOope uWHpOpPManIUK U
COOTBETCTBYIOIIUX TaHHBIX, HCO6X0}II/IMLIX JJIA BBIIIOJTHCHUS y‘IeGHBIX " TIO3HABATCJIBHBIX 3aaa4 OHpe}IeHéHHOFO
THIIA, NPUOOpPETEHHE OIbITa B 00JACTH MCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
OBJIAACHHUC KyHBTypOﬁ AKTUBHOTO HCIIOJB30BaHUA Pa3IMYHBIX ITOUCKOBBIX CHCTEM, CaMOCTOATCIBHO BBI6I/IpaTB
ONTUMAIIEHYIO (hOPMY MpeacTaBicHHU HHGOPMAIIUU U HIUTFOCTPUPOBATH PEIIaEMBbIC 3a7a4l HECIIOKHBIMUA CXEMaMH,
JuarpaMMaMH, IpyriuMu Gopmamu rpaduKu U UX KOMOMHAIMSIMHY;

yYMEHHE WHCIIOJIb30BaTh M AaHAIM3UPOBATH B IIpOllecCe YYEOHOW W HCCIENOBATEIbCKOW JESITEIbHOCTH
MHQOPMALIMIO O BIMSHUHM IPOMBIIIIEHHOCTH, CEIHCKOTO XO3SHCTBA M TPAHCIIOPTa HAa COCTOSHHE OKpPY KAIOUIeH
TIPUPOTHOM Cpebl.

KoMMyHHKaTUBHbIE YHHBepPCAJIbHbIE YUeOHble AelicTBUS:

YMEHHS 3a7aBaTh BOMPOCHI (B XoAe auaiora M (WiIM) AMCKYCCHH) IO CYIIECTBY OOCY)XIaeMOil TeMBI,
(hopmyHpoBaTH CBOU MPEJIOKEHHSI OTHOCUTEIHHO BHITIOTHEHHSI MPEIIOKEHHON 3a/1a4H;

YMEHHS TPEACTABIATH MOIyYEHHBIC PE3yJIbTaThl MTO3HABATEIBHON AEATEIHHOCTH B YCTHBIX M IHMCHMEHHBIX
TCKCTax; ACJaTbhb MNPE3CHTAHUIO PE3YJbTATOB BBIMOJHCHUA XUMHYCCKOTO 3KCICPHUMCHTA (na60paTopHoro OIIbITA,
nabopaTopHOH pabOTHI O UCCIETOBAHNIO CBOMCTB BEIIECTB, YUEOHOTO MIPOCKTA);

yMeHHs y4eOHOTO COTPYAHHNYECTBA CO CBEPCTHUKAMH B COBMECTHOH I03HABATENILHOM 1 HCCIIEI0BATEIbCKON
JIeATEeIIFHOCTH TIPH PEIICHUY BO3HUKAIONIMX MPOOJIEeM Ha OCHOBE YU&Ta OOIIMX HHTEPECOB U COTIIACOBAHMS TTIO3UINI
(obcyxneHns, oOMEH MHEHHSMH, «MO3TOBBIE IITYpPMBI», KOOPAWHAIMA COBMECTHBIX IEHCTBHM, OIpeleeHue
KpUTEPHUEB IO OllEHKE Ka4eCTBA BHIMOJIHEHHOHN paOOThI U APYTHE).



PeryasiTuBHBIC yHHBepcaIbHbIe yueOHbIE IeiiCTBHS:
YMEHHE CaMOCTOSITENILHO OMPENENITh LEeNU ASSITeIbHOCTH, INIAHUPOBATh, OCYIECTBIATh, KOHTPOJIUPOBAThH U
IpH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHHOCTh, BHIOMpATh Hanboiee 3 PeKTUBHBIE CITOCOOBI PEIICHUS
y4eOHBIX U MO3HABAaTEIBHBIX 3a/1a4, CAMOCTOSATEIFHO COCTABISATH MM KOPPEKTUPOBATH MPEATI0KEHHBIA aITOPUTM
JICHCTBUH TPY BBHIMIOJIHCHUH 33/IaHUI ¢ YIETOM IOTyYCHUs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTAaX — BEIICCTBAX U
peakuusax, OLEHUBATh COOTBETCTBUE TMOJYYEHHOIO pe3yJbTaTa 3asBICHHON IeJM, YMEHHE HCMOIb30BaTh U
AQHATM3UPOBATh KOHTEKCTHI, IIpeylaracMble B YCIIOBHH 3aaHUH.
NPEJMETHBIE PE3YJbTATbBI
B coctaBe nmpeaMeTHBIX PE3yIbTATOB IO OCBOCHUIO 00S3aTEIFHOTO COJCPKAHUS, YCTAHOBICHHOTO JaHHOU
(henepanbHOI paboUeit MpOrpaMMoid, BELICIISIOT: OCBOCHHBIE 00yUJalONUMUCS HAYyYHbIC 3HAHHS, YMEHHS U CIIOCOOBI
NeUCTBUH, crienuduyeckue UId MPEAMETHON 00macTh «XUMUs», BHIBI NEATEIBHOCTH TI0 TMOJYYCHHIO HOBOTO
3HAHUS, €T0 HHTEPIIPETAIUH, IPe0oOPa30BaHUI0 U MPUMCHECHUIO B PA3THMYHBIX YUICOHBIX M HOBBIX CUTYAIIHSX.
K xonmy oOydenus B 8 Kiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypPOBHE [OJDKHBI OTpaXkaTh
c(hOpMHPOBAHHOCTH Y 0OYJAFOIINUXCS YMEHUH:
® PaCKphIBaTb CMBICII OCHOBHBIX XUMHWUYECKHX IMOHATUN: aTOM, MOJIEKYJa, XUMHUYECKUN 3JIEMEHT, IpPOCTOe
BEIICCTBO, CJII0)KHOE BEIIECTBO, CMECh (OMHOPOJHAS U HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCHUTEIHHAS
aTOMHAss M MOJICKYJSIpHas Macca, KOJMYECTBO BEIEeCTBA, MOJb, MOJISIPHAS Macca, MaccoBas OIS
XUMHYECKOTO JJIEMEHTa B COCIAWHCHHUU, MOJLIPHBIH OOBEM, OKCHJ, KHCJIOTAa, OCHOBaHHE, COJb,
JEKTPOOTPHUIIATEIIEHOCTh, CTEIICHh OKHCICHHS, XHMHUYECKas pEaKIus, KIACCU(QHUKAINS PEaKIHiA:
peaKiMu COSAWHEHUs, PEaKIMU pPAa3JIOKEeHUs, pEeakud 3aMelIeHHs, peaknuu OOMeHa, 5K30- U
SHIOTEPMHUUYECKHE PEAKINH, TETUIOBOW 3((EKT peakiuu, sapo aToMa, SJEKTPOHHBIA CIIOH aroma,
aTOMHasi OpOHTaNb, PaINyC aTOMa, XUMHUYECKas CBs3b, MOJSPHAS M HEMOJSIpHAas KOBAJICHTHAS CBS3b,
WOHHAS CBs3b, NOH, KATUOH, aHUOH, paCTBOP, MacCOBast JOJS BEIIECTBa (MPOIICHTHAS KOHIICHTpAIWs) B
pacTBope;
® WJUTIOCTPHUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX MTOHATHH U IPUMEHSTD 3TU NOHSATHS P OIHCAHUN
BEIICCTB M UX MPEBPAICHHN;
® JICTIOJIB30BaTh XUMUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHUS (DOPMyJ BEMIECTB W YPABHEHUU XUMHYECKHX
peakuuii;
® OTPECTATh BAICHTHOCTH ATOMOB DJIEMCHTOB B OMHAPHBIX COCTUHCHUSX, CTCIICHb OKUCIICHHUS YJIEMEHTOB B
OMHApPHBIX COENWHEHUSIX, MPUHAIJICKHOCTh BEIIECTB K ONPEAeIEHHOMY KJaccy COCIWHEHUH TI0
(dhopmynam, BUI XUMAYECKOW CBSI3U (KOBaJIEHTHASsI U MOHHASI) B HEOPTAaHMUECKUX COSAMHECHHUSIX;
e packpbeiBath cMmbicn [lepmommdeckoro 3akona JI. WM. MenneneeBa: JEMOHCTPHPOBATh ITOHHMAaHUC
MEepUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMUYECKHX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoguueckoit
CHUCTEeMe, 3aKOHOB COXpaHEHUSI MACChI BEIIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YUCHHS,
3aKoHa ABOTaJIPO;
® ONICHIBATh U XapaKTepu3oBaTh TabnmuHyto (opmy [leprogmueckoil CHCTEMBI XHMHYCCKHX 3JICMECHTOB:
pa3nuyaTh MOHATHA «TJIaBHAA HoArpymnna (A-Tpynmna)» u «nobounas noarpynmna (b-rpynma)», mansie u
OoJpIIve TepHOabl, COOTHOCUTHh 0003HAYEHHs, KOTOpBIe UMeIOTCs B Tabnuie «[lepronndeckas cucrema
xuMHudecknx meMeHToB [I. V. MeHzmeneeBa» C YHCIOBBEIMH XapaKTEPHCTHKAMH CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj] sapa, OOIllee YMCIIO SJIEKTPOHOB W paclpesieieHne HUX IO
3JIEKTPOHHBIM CIIOSM);
® KITaCCU(PHUIAPOBATh XUMHICCKHE 3JIEMEHTBI, HEOPTaHUIECKHE BEIECTBA, XUMHUYECKUE PeaKknuu (IO YHCITY
¥ COCTaBY YYaCTBYIOIINX B PEAKIIUH BEIIECTB, 110 TEIIOBOMY 3D (DeKTy);
® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3IUYHbIX KJIACCOB, MOATBEPKAAS
OIMCaHHe TIPUMEPAMHU MOJICKYIIIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XHMHUYCCKIX PEaKITHiA;
® IIPOTHO3HPOBATh CBOWCTBA BEIISCTB B 3aBHUCHMOCTH OT WX KadeCTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKaHUs XUMHUYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSX;
® BEIUYHCIIATE OTHOCUTEIBHYIO MOJICKYIISIPHYIO M MOJISIPHYFO MacChl BEIIECTB, MACCOBYIO JTOJFO XHMUIECKOTO
JJIeMeHTa 0 (OpMyJie COSAWHEHHS, MACCOBYIO JIONIO BEIISCTBAa B PacTBOpPE, NMPOBOAUTH PACUETHI IO
YPaBHEHHUIO XUMUYECKON PEaKINH;
® IPUMEHATh OCHOBHBIE OINEpallid MBICIUTENbHON NeATeIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE,
0000IIeHNe, CHCTEeMAaTH3AIHI0, KIacCH(UKAIIUIO, BBIIBICHHE NMPUYNHHO-CICICTBCHHBIX CBs3CH — UIA
W3YYEHUS CBOMCTB BEIIECTB M XUMHUYECKHX pEaKIUl, €CTeCTBEHHO-HAyYHble METOJbI IMO3HAHUS —
HaOJIF0ICHUE, U3MEPEHHUE, MOJICTUPOBAHUE, IKCIICPUMEHT (PeabHbIA U MBICICHHBIH);



® CIICIOBATH NPABHJIAM IOJIb30BAHHUS XUMHUYCCKOW MOCYIOHM M JIaOOpaTOPHBEIM O0OpYIOBAHUEM, a TaKXKe
npaBUIaM OOPAICHHUs C BEMIECTBAMHU B COOTBETCTBHU C HHCTPYKIMSIMU IO BBITOJIHEHHUIO TA0OPATOPHBIX
XUMHUYECKHX OMBITOB IO TMOJYYEHHIO U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA W KHCIOPOa),
MIPUTOTOBJICHUIO PACTBOPOB C ONpPEACIEHHON MacCOBOM J0Jeil paCTBOPEHHOTO BEIECTBA, IJIAHUPOBAThH
U TOPOBOJUTH XUMHMUYECKHE OSKCIEPUMEHTHl MO pPAaCIO3HAaBAaHMIO PAcCTBOPOB MIENOYEH M KHUCIOT C
MIOMOIIIBIO MHAWKATOPOB (JIakMycC, eHonpTanent, METUIOpaHX U IpyTHE).

K xonmy oOydenns B 9 Kiacce mIpeIMeTHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE [OJDKHBI OTpa)kaTh

c(OPMHUPOBAHHOCTH Y 00YYAIOIINXCS YMEHHH:

® PaCKpbIBaTb CMBICI OCHOBHBIX XHUMHUYECKHUX IOHSTHUH: XUMUYECKUH 3JEMEHT, aTOM, MOJIEKyJa, HOH,
KaTHOH, AaHHWOH, IIPOCTOC BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTB, 3JIEKTPOOTPUIATEIHHOCTB,
CTETICHb OKHCJICHUS, XUMHUYECKas peaklus, XUMHUYECKas CBI3b, TEIUIOBOW 3((deKT peakuuu, MOoIb,
MOJIIPHEIA 00BEM, PACTBOP, AMEKTPOIHUTHI, HEAICKTPOIHUTHL, JIICKTPOIUTHYCCKAS TUCCOIHALINS, PEAKITHH
MOHHOTO OOMEHa, KaTaJn3aTop, XHMMHYECKOEe pPaBHOBECHE, OOpaTUMble M HEOOpaTUMBIC DPEaKIIWH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKINH, OKUCIWTENb, BOCCTAHOBUTENIb, OKHCICHHE U
BOCCTAHOBIICHHE, aJUIOTPOIHUs, aMQpOTEPHOCTh, XHUMHYECKas CBA3b (KOBaJCHTHAs, WOHHas,
MeTaJlInyecKas), KpUcTaJUIMuecKas peléTka, KOppO3us METaioB, CIUIaBbl, CKOPOCTb XHUMHYECKOM
peakiuu, npenensHo aomnyctuMas koHueHTpanus [1JIK Bemectsa;

® WJUTIOCTPHUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TTOHATHN U MPUMEHSTD 3TU NOHSATHS P OIHCAHUHN
BELIECTB U UX MPEBPAILCHUH;

® HCIIOJIB30BAaTh XMMHUYECKYI0 CHMBOJIUKY JUISI COCTaBICHHS (DOPMyYJI BEIIECTB W ypaBHEHHH XHMHUYECKUX
peakiuii;

® ONPE/ICTATh BaJCHTHOCTh M CTCIICHb OKUCJICHUS XUMHUYECKUX JIIEMCHTOB B COCIUHCHHUSIX Pa3IMIHOTO
cocTaBa, NPUHAUICKHOCTh BEIIECTB K OIPENeNIEHHOMY KJIacCy COEAWHEHHHA mo (opMynam, BHI
XUMHWYECKOH CBSI3M (KOBaJICHTHAs, MOHHAS, METAJUINYECKAs)) B HEOPTAaHMUECKUX COCIMHEHMAX, 3apsd
HMOHA 0 XUMHYECKOU (hopMylie, XapakTep Cpeasl B BOAHBIX PACTBOpaX HEOPTaHMUCCKUX COCTUHCHUH,
TUT KPUCTATUIMICCKOH PEIIETKN KOHKPETHOTO BEIICCTBA;

e packpbiBaTh cMbica llepuomanueckoro 3akona [[. M. MenneneeBa M A€MOHCTPUPOBATH €r0 IIOHUMAHUE:
OIKCHIBATh W XapaKTEPH30BaTh TaOMUUHYIO (opMmy Ileproamaeckoll CHCTEMBI XUMHICCKUX 3JICMEHTOB:
pasIuyaTh MOHATHS «TNIaBHAs moAarpymmna (A-rpymma)» u «mobdounas noarpynna (b-rpymma)y, Maneie u
OombpIIME TEPUOJIBI, COOTHOCUTH O0O3HAYEHMS, KOTOPHIE HMEIOTCS B TIEPUOIUYECKON Tabmuie, c
YHCJIOBBIMM XapaKTEPUCTHKAMH CTPOEHHsS aTOMOB XHMHMYECKHX 3JIEMEHTOB (COCTaB W 3apsn sjapa,
olmiee 4YHWCIO BIIEKTPOHOB H paclpeleliecHHe WX IO JJICKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B U3MCHEHHUU CBOWCTB 3JIEMEHTOB U MX COCIMHEHHUI B Ipenenax MajbIX MEepPHOIOB H
TJIABHBIX MOATPYIII C YIETOM CTPOCHHUS X aTOMOB;

¢ KIIaCCU(PHUINPOBATh XUMHUYECKUEC JIEMCHTHI, HCOPTaHUUCCKUE BEIIECTBA, XMMAYCCKHE Peakiuu (TI0 YUCITy
¥ COCTaBYy YYaCTBYIOIIMX B PEaKIMU BEUICCTB, IO TEIDIOBOMY 3(PQEKTy, M0 W3MEHCHHIO CTETICHEH
OKHCIICHUS XUMUYECKHX JIEMEHTOB);

® XapaKTepHu30BaTh (OMICHIBATH) OOMMEe U CHenH()UISCKHEe XUMHYCCKHE CBOWCTBA MPOCTHIX H CIIOKHBIX
BEIICCTB, TOATBEPXKIas OMMCAHWE TPUMEpaMH  MOJICKYJSIPHBIX W HWOHHBIX  YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKINH;

® COCTaBIATh YPABHEHHUS OSIEKTPOJUTHYECKOW ITUCCONMAIMM KHUCIOT, INeIo4Yed U CoJieH, MOJHBIE U
COKpamIEéHHBIC YpaBHEHUS pPEaKOUi HWOHHOTO OOMEHa, YpaBHEHUS pEakIuil, ITOATBEPKIAIOIIIX
CYIIIECTBOBAaHHE T€HETUYIECKOM CBSI3M MEX/y BEIIECTBAMH Pa3IMIHBIX KIIACCOB,;

® PacKphIBaTh CYIIHOCTh  OKHCIIHUTEIIFHO-BOCCTAHOBUTENBHBIX PEAKIMi IOCPEICTBOM  COCTaBJICHHS
AJIEKTPOHHOTO OayaHca 3TUX PEaKIni;

® IIPOTHO3HPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT KX CTPOCHHS, BO3MOXXHOCTH TPOTEKAHUS
XUMHUYECKHUX MPEBPAICHUI B PAa3JIMUHBIX YCIOBUSIX;

® BEIYHCIIATE OTHOCUTEIHHYIO MOJICKYIISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JTOJO XHMUIECKOTO
JJIeMeHTa 0 (QOpMyJie COSAWHEHHS, MACCOBYIO JIONIO BEIISCTBA B PacTBOpPE, MPOBOAUTH PACUETHI IO
YPaBHEHHMIO XMMHUYECKOH peakIni;

e cOOMIOJaTh MpaBUiIa TI0JIL30BAHUS XMMHYECKOH MOCYNOH M J1abopaTopHbIM OOOPYZOBaHUEM, a TaKKe
mpaBwia OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJTHEHHUIO JIAOOPaTOPHBIX
XUMHYECKHUX OMBITOB MO MOJYYCHHUIO M COOMPAHUIO ra3000pa3HbIX BEIISCTB (aMMHAKa M YIIICKHUCIIOTO
rasa);



® [IPOBOAMTH PEAKIHMH, MOATBEP)KAAIOIIUE KAueCTBEHHBIH COCTAaB pPAa3JIMYHBIX BEIIECTB: PAaCIO3HABAThH
OTIBITHBIM ITYyTEM XJIOPHI-, OPOMHI-, HOANA-, KapOoHAT-, Pocdar-, CHIMKAT-, CyIbdaT-, THAPOKCHI-
WOHBI, KaTHOHBI aMMOHHS M HOHBI HM3y4YEHHBIX METaJUIOB, NPUCYTCTBYIOLIME B BOAHBIX PacTBOPAax
HEOPTraHWYECKUX BEIIECTB;

® IPUMCHATh OCHOBHBIC OIEPALM MBICIUTENILHON JAEATEIbHOCTH — aHalIW3 M CHHTE3, CpaBHCHHE,
0000111eHre, CHCTEMaTH3aLUIO, BEISBICHUE PUIMHHO-CIIECCTBEHHBIX CBS3EH — JJISI M3y4EHHs] CBOHCTB
BEIIECTB U XUMHYECKHX PEaKIHti, eCTeCTBEHHO-HAayYHBIC METO/IbI TO3HAHUS — HAOJII0ICHNE, I3MEPEHUE,
MO/IETMPOBAHHE, SKCIIEPUMEHT (PEabHbII U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne | HaummeHoBaHHMepa3IeyoB U KosanyectBouac | DieKTpPOHHBIE
n/ TeMIIPOrpaMMbl OB (ungposbie)
n Beero o0pa3oBaTe/bHbIEpeCy
pPChbI
Paznen 1.1lepBoHavyaibHbIeXUMHYECKUETIOHSITUS
1.1 Xumus — BakHast 00J1aCTh 5 Bbu6nuoreka [JOK
€CTECTBO3HAHMS U IIPAKTUYECKOMN https://m.edsoo.ru/7f41837
JCATCIBHOCTH YCJII0BCKa Y
1.2 BemiecTBa u XuMu4eckruepeakimu 15 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837
c
Uroronopazneny 20

Pasnen 2.BaxHelilue npeacTaBuTe/ M HEOPraHMYECKUX BeleCTB

2.1 Boznyx. Kucnopoa. [Tonsitue 06 oxcunax 6 bubmmoreka [IOK
https://m.edsoo.ru/7f41837
Y
2.2 Bonopoa.Ilonsitue o kucinorax u consix 8 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837
Y
2.3 Bona. PactBopsr. [Tonsitue 06 5 bubmmoreka [JOK
OCHOBAHHUSAX https://m.edsoo.ru/7f41837
Y
2.4 OCHOBHBIEKJIACCHIHEOPTAHUYECKUXCOETUH 11 bu6mmoreka [IOK
CHUM https://m.edsoo.ru/7f41837
Y
Hroronopazneny 30

Pazpnen 3.1lepuoanyecknii 3akon u [lepuoanyeckasi cucremMa xXuMuieckux jiemenTon JI. U.
MenpeneeBa. CtpoeHneaToMoOB. XUMHYECKasICBA3b. OKMCINTEIbHO-
BOCCTAHOBHUTEJIbHbIEPEAKIIMI

3.1 [lepuonnueckuii 3akoH u llepuoanueckas 7 bubmmoreka [JOK
crucTeMa XUMMUYecKux 3yemeHToB [l. H. https://m.edsoo.ru/7f41837
MenneneeBa. CtpoeHneaToma c

3.2 Xumudeckas cBa3b. OKUCIUTEILHO- 8 bu6mmoreka [IOK
BOCCTAHOBUTEIILHBIE PEAKLINU https://m.edsoo.ru/7f41837

c

Hroronopaszaeny 15 bubmmoreka [IOK
https://m.edsoo.ru/7f41837
c

PezepBHOCBpEeMS 3 bubmuorexa [JOK

https://m.edsoo.ru/7f41837
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https://m.edsoo.ru/7f41837c

9 KVIACC

Ne HaumeHoBaHuepas3aeioB KoanuecTBouac DJIeKTPOHHbIE
n/ TEMIIPOrPaAMMBbI 0B (undposbie)
n Beero o0pa3oBaTebHbIEpeCY
pchbl
Paznen 1.BenrecTtBo 1 XUMHYECKHE PeaKIIUuU
1.1 [ToBTOpEeHME U yriTyOieHNe 3HaHUH 5 bubnuoteka [JOK
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a63
6
1.2 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPE 4 Bu6muotexa [JOK
aKIUU https://m.edsoo.ru/7f41a63
6
1.3 DJIEKTPOJIMTUYECKAS] TUCCOIUALIHS. 8 but6mmoreka [IOK
XHWMHUYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a63
6
Hroronopaszneny 17
Pa3znen 2.HemeTa/uibl M MX COeIMHEHUS
2.1 OO6m1ast XxapaKTepUCTHKA XUMHUECKHUX 4 bu6mmoreka [IOK
anemeHTOB VIIA-rpynmsl. I'anorenst https://m.edsoo.ru/7f41a63
6
2.2 OO6m1ast XxapaKTepUCTHKA XUMHUECKUX 6 bubmuoreka [JOK
anemeHToB VIA-rpynnsl. Cepa u https://m.edsoo.ru/7f41a63
e€coeIMHEHHS 6
2.3 OO01mas xapaKTepruCcTUKa XUMUIECKUX 7 bubmmoreka [JOK
anemMeHToB VA-rpynnsl. A30T, pochop u https://m.edsoo.ru/7f41a63
WX COEIMHEHUS 6
2.4 OO6m1ast XxapaKTepUCTHKA XUMHUECKHUX 8 bubmuoreka [JOK
anemeHTOB [VA-rpynnsl. Yriepon n https://m.edsoo.ru/7f41a63
KPEMHUM U MX COCIMHEHHUS 6
Hroronopaszneny 25
Pa3znen 3.MeTtassibl U MX COeIMHEHUS
3.1 OO01IMeCBONCTBAMETAILIOB 4 but6mmoreka [IOK
https://m.edsoo.ru/7f41a63
6
3.2 Bakueiiume MeTaibl U UX COCIUHEHUS 16 but6mmoreka [IOK
https://m.edsoo.ru/7f41a63
6
Hroronopaszneny 20
Pa3znen 4. Xumus n okpyxkawuias cpeia
4.1 BeniecTBa 1 MmaTepuanbl B KU3HU 3 bu6mmoreka [IOK

YCJIO0BCKAa

https://m.edsoo.ru/7f41a63
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Hroronopazneny 3

PezepBHOCBpEMS 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41a63
6
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YUEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3SATEJBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensu O.C., Octpoymos W.I'., Cnaakos C.A., AKIIHOHEpHOE
obmiectBo «M3narenscTBO «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensua O.C., Octpoymon WN.I'., Cnagkor C.A.,
AximonepHoe obuiectBo «M3aarensctBo «lIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Xumus. 8 ki1.: KOHTposibHBIE ¥ IPOBEpOUHbIE PaboThl K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u ap.
- M.: Jlpoda, 2017.

Xumus. 9 ki.: KoHTpoibHBIE ¥ IpOBEpOUYHbIe paboThl K yueoHuky O. C.
[Nabpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yuiakosa u 1p.
- M.: dpoda.

["a6puensu O. C., Bockoboiinukosa H. I1., flmykosa A. B. HactonbHast kaura
yunTtens. Xumusl. § ki1.: MeTtoandeckoe nocodue. - M.: lipoda.

["a6puensu O. C., OctpoymoB U. I'. HactonbHast kHura yunrens. XuMus. 9 Ki.:
Meroanueckoe mocoodue. - M.: JIpoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

bu6mnoreka IJOK

https://m.edsoo.ru

Poccuiickast anmexkTpoHHas 1mkosa https://resh.edu.ru



