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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMUMHM Ha YPOBHE OCHOBHOIO 0OIIero ooOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHusl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUHU MPETOaBaHusl Y4eOHOro npeaMera « XUMUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T MOPEACTABICHUE O LENAX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHWUA U Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET 00s13aTeNIbHOE IpEAMETHOE COJIEpKaHMUeE,
NpeayCMaTpUBAET pACOpPECIEHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazgenaM M TeMaM MpOrpamMMbl IO XUMHH, OINPEAENSIET KOJWYECTBEHHBIE W
KaueCTBEHHBIC XapaKTePUCTUKHU CoZepKaHUs, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXMPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011Iero oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYarOMIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XUMHH CIYXXUT OCHOBOW i (OpPMHUPOBAHUS MHPOBO33PECHHUS
o0Oy4Jaromerocsi, ero MnpeACcTaBICHU O MaTepUaIbHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CBHIPbEBOM, JHEPIeTHUCCKOMH,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

— CcmocoOCTBYeT peanu3alid BO3MOXKHOCTEH [IIi  CaMOpa3BUTHUS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

— BHOCHUT BKJaJ B (POPMHPOBAHNE MBIIUICHHUS U TBOPUECKUX CIIOCOOHOCTEN
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JIEeSITEeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM JKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

— 3HAaKOMHUT CO CHEUH(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHON IPAMOTHOCTH 00 y4arOIIUXCS;



— cnocoOcTByeT (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUs B OOYYEHHMM XUMHUU OOECHEeUMBAIOTCS CIELUPUKON
COJIepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOpPBIM  SIBISIETCS  IEIaroru4ecKu
aJanTUPOBAaHHBIM OTpa)keHUEM 0a30BOM HayKH XMMUM Ha ONPEAEIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYEeCKOM XHUMHH W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHATHI
OpraHUYeCKOM XUMHUHU.

Crpyktypa coaepkaHusi MpOrpamMMbl MO0 XUMUHM C(HOPMUpPOBAHA HA OCHOBE
CUCTEMHOro mnojaxonaa k e€ uzyudeHuto. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUN 0 XUMUYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBI TTOHATUM O XUMUYECKOU
peakiuu. OO0e OTH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPUHIIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMHUUYECKOU CBSI3U;

— TpencTaBlieHUd 00 DIEKTPOJIUTUYECKOM JTUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHHUS PAcCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIIUU OOBSCHEHHUS U MPOTHO3ZUPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl 1O XHMHH  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABIISIOLIECH HAYyYHOU KApPTUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3yyeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX mpeamMeToB: «OKpyXKaloumi MHpy,
«buonorus. 5-7 knacce» u «Pu3mnka. 7 Kiacey.

[Ipy w3ydYeHHH XUMUU TPOUCXOAUT (HOPMHUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKOW HAYKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTra COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS [P H3YYEHUU BEIIECTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIEAOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBUil O€30MacHOro oOpalieHus ¢ BEIIeCTBaMHU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHun XUMUU Ha YpOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs BayKHOE
3HaYEHUE MPUOOPENIU TaKHe LI, KaK:

— (opmMupoBaHHE HWHTEIUIEKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PELICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh  OOYy4YeHHs Ha  CHCTEMaTHYecKoe MpuoOIeHne
oOydJarommxcs K CaMOCTOSITENbHOM MO3HABATEIBHON AESTENBHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrieyeHue ycjaoBUi, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUarOIIMMUCS
OMbITAa PAa3HOOOPA3HOUN NEATENLHOCTH, MO3HAHMS WM CAMOIMO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMH), UMEIOIIUX YHHUBEPCATbHOE 3HAYEHUE [IJIS
Pa3IUYHBIX BUAOB JIEATEILHOCTH;

— (opmupoBaHue o00med (YHKIMOHAIBHOM U  €CTeCTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBICHATH U OLCHUBATh SIBJICHUS
OKpY’)KaloILlEro MHUpa, WCIOJIb3Ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHHUH
XUMUH, OPUMEHATh MX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOW MKU3HU MU
TPYZOBOU JAEATEIBHOCTH;

— (¢opmMupoBaHuE Yy O0Oy4YarOIIMXCS T'yMaHUCTHMYECKUX OTHOIIEHUH,
INOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAaHUU Ui BBIPAOOTKH HKOJOTUYECKU
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTUBAllMU K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMS OOILEUEIOBEYECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(uis U HANpaBiICHHOCTH JaJTbHEUIIETO
o0yJeHHUS.

OOmiee YMCIO YacoB, OTBEAEHHBIX JUISI M3Y4YCHHS] XUMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumun. Posb XUMHUM B KU3HU Ye€JIOBEKA. XMMUSA B CUCTEME HAYK.
Tena w BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI W MOJEKYJIbl. XUMHUYECKHE dyeMeHThl. CHMBOJBI XHMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢hopmyina. BaieHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAA aToMHasi Macca. OTHOCUTENIbHAS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUHU.

KomnuecTBo BemectBa. Monbk. MossipHasi macca. B3anMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IuHMI] BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHYECKUE SIBJICHUA. XUMUUYECKasi peakius U e€ Mpu3HaKu.
3aKOH COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Kmaccudukarms
XUMHYECKUX PEAKINi (COeAMHEHMS, PAa3JIOKEHHUS, 3aMEIICHHs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOH, MpaBuiiaMu pabOThl B J1abOpaTopuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYI0BAaHUEM, U3YyUYEHUE U OIMUCAHUE
bU3MYECKUX CBOHCTB 0Opa3IlOB HEOPTAHMYECKHUX BEIIECTB, HAOIIOJECHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPacTHUpaHHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIIOTOM) SBICHUH, HAOIIOACHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peakluuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THUAPOKCHIA
meau (I1) mpu HarpeBaHuu, B3anMoIeicTBHE JkeJe3a ¢ pactBopoM conu menu (11),
U3y4eHHE CIOCOOOB Pa3CCHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOMN
COJIM, HAOJIOJEHHE W  ONHCAaHUE  Pe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHUE MOJEIIE MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3zoB. CoctaB Bo3ayxa. Kuciopoa — 3JI€MEHT W IpoCcToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl



MOJIYYeHHsI KUCJopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupojae. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >(p(PexT XUMHYECKOW peaKIu, TEPMOXMMHYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pPEaKIUU. TOIUIMBO: yroib M METAaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopgopon — oamemMeHT M mpoctoe BewmecTtBo. Haxoxkaenue Bomopona B
npupojie, Gu3MUecKue MW XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOWCTBa BOJAbl. Boga kak pactBoputTenb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUS.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe PUPOIHBIX BOJ. OXpaHa M OYMCTKA MIPUPOIHBIX BOJ.

Knaccudpuxanus neopranmdeckux coeaumnHenuit. Oxcuabl. Knaccudukarnms
OKCHJOB: coyieoOpa3yromnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcumoB. ®Pusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Krnaccudukaiuss OCHOBaHUIA: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukarus kuciaor. Homenkinarypa kucior. Ouzndeckue u
XUMHYECKHUEe cBoucTBa KuciaoT. Psan aktmBHoctu MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa cosieil. @U3NUECKHE M XMMUUYECKHUE CBOWCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPENECICHHUE COAEPKAHUs KUCIOPOJa B BO3AYXE, NOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBECHHUS W
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oOpa3laMi OKCHIOB U
ONMMCAHWE WX CBOWCTB, MOJY4YeHUE, COOMpPAHHWE, PACMO3HABAHME W W3YYCHHE
CBOWMCTB Bojopojaa (ropeHue), B3aumojaercTBue Bogopoaa ¢ okcugom meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOJIb, HCCIEOBAaHHUE OCOOCHHOCTEW PACTBOPCHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, TPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWUMOJICHMCTBUE BOJBI C METAIAMU
(HaTprieM ©  KaibllMeM) (BO3MOXKHO  KCIOJIb30BAaHUE BUJEOMATEpPUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHHsI OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCIIOT C MeETajllaMH, peakUuid HEeUTpalu3alMH, MOJIyYeHHUE HEpPaCTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJHOTO METajula APYTMM M3 pacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTANBHBIX 3alady 1Mo Teme «BaxHeine Kinacchl HEOPraHUYECKUX
COCIMHEHUI.

Hepuoanuecknin 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKK KIACCU(PUKAIMKM XUMUYECKUX dJeMeHTOB. [loHstHe O
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepronnyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpUOIHAs  (QOpMBI
[Tepuonnueckoit cuctembl xumuueckux 3mneMeHToB . 1. Menneneesa. Ilepuonas
U rpynnbl. DU3AYECKUN CMBICIT MOPSAKOBOTO HOMEpPAa, HOMEPOB INEpUoaa U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTroMHbIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHUe
ANEKTPOHHBIX  000J0YeK aToMOB TMepBbIX 20 XHMHYECKHX  3JIEMEHTOB
ITepuonnueckoit cucremsl JI. M. MeHneneeBa. XapakTepuUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH W3MEHEHUSl paJuyca aTOMOB XHMHWYECKHUX DSIJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOIaM.

3nauenue Ilepronndeckoro 3akoHa u Ilepuoauueckoit CUCTEMbl XUMUUECKHUX
JJIEMEHTOB Il pa3BUTUs Hayku W mnpaktuku. [[. WI. MenneneeB — yd€Hblii U
rpaXkJIaHUH.

Xumuueckas cBsA3b. KoBalieHTHass (mojsipHas M HEMNOJIAPHAs) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBHUTENIbHBIE  PEAKIIMH.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OOpa3lloB BEIIECTB METAIJIOB M HEMETaUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakinu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzanust MeXnpeaMeTHBIX CBsI3€H NMpU HM3yUYEHUH XUMUU B 8 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMUX ECTECTBEHHO-HAyYHBIX
MOHATUHN, TaK ¥ TIOHATHUH, SBISIOIIUXCS CUCTEMHBIMH JIJISl OTJENBHBIX PEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAYYHBIE MOHITHSA: HAYYHBIH (DakT, THUMOTE3a, TEOPHUS,
3aKOH, aHalW3, CHHTE3, KIacCH(UKAIWs, TMEePUOJUIHOCTh, HAOIIOICHNE,
AKCIIEPUMEHT, MOJICITUPOBAHHE, U3MEPEHHUE, MOJICIb, SIBIICHHUE.

Odwuszuka: Marepus, aTroM, DOJJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIU]I,
W30TOIBI, PAJANOAKTUBHOCTh, MOJIEKYJa, JEKTPUUECKUN 3apsij, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3NYECKUE BEITMYMHBI, €IHHULIBI
U3MEPEeHHSI, KOCMOC, TIJIaHEThI, 3BE3/1p1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaNbl, TOPHBIE TOPObI, MTOJIE3HBIE
MCKOITaeMbIe, TOTUTMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucremMa XUMUYECKUX dJIeMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIblUd U HUX
COCIMHEHUN B COOTBETCTBUU C IIOJOKEHHEM »3JIEMEHTOB B Illepuoanueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUABI XUMHUUYECKOW CBS3U. THUIBI KPUCTATUIMYECKUX
peIIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTATIIMYECKOU PEIIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainys 1 HOMEHKIATypa HEOPTraHWYECKHX BEIIECTB. XHUMHUYECKHE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TCHETUYECKAsl CBA3b HEOPraHMYECKNX BEIIECTB.

Kiaccudukanys XMMUYECKUX PEaKIIUK 10 pa3IMYHBIM MpHU3HaKaM (110 YHUCITY
M COCTaBy YYacCTBYIOIIUX B pEaKIMHU BEHIECTB, MO TEIUIOBOMY 3¢ (deKTy, IIo
M3MEHCHUIO CTETICHEH OKHCICHHS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTHMOCTH, IO
Y4aCTHUIO KaTajlnu3aTopa). DK30- U SHJOTCPMHUUYECKUE PEAKIIUHM, TEPMOXUMUUECKUE
YpaBHCHHUSA.

[lonsitTue o ckopoctu xumuueckod peakuuu. [loHaTtne 00 oOOpaTUMBIX H
HEOOPATHUMBIX XUMHUYECKUX peakmusax. [IoHATHE 0 TOMOTEHHBIX M IeTepOTCHHBIX
peakuusax. [lonarue o karanuze. [loHsITHE O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XUMHWYECKOW PEAKIMU M TIOJOKEHUE XUMHUYECKOTO
pPaBHOBECHS.



OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIC ~ PEAKLUM,  DJICKTPOHHBIA  OayiaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBnenue YpaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUUECKON TUCCOLMALMA. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BUJIAMU
xumuyeckoi cBsa3u. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oomMeHa. Y caoBusl IPOTEKAHUS PEAKIUA MOHHOTO 0OMEHa,
IIOJIHBIE M COKpAIl€HHbIE HWOHHBIE YpaBHEHUS peakiuil. CBoOWCTBa KHUCIOT,
OCHOBaHMUW W cCcoOJiek B CBET€ TMPEJCTABICHUN 00 dSJIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENAMHU KPUCTAUIMYECKUX PEIIETOK HEOPTaHMYECKUX
BEIIECTB — METAJIOB M HEeMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pPEaKINH
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOIPOBOIHOCTH
pacTBOpOB BEMIECTB, IMpollecca IUCCOIMALMM KHUCIOT, IIeJoYed U coliei
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MaTE€pUaliOB), TIPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM ~ TPOTEKAHWS  pEaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJICJIICHHE Ta3a, oO0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIMUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUHU
(ropeHue, peakiuu pasoKeHUs, COSTUHEHUS), paclo3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C IOMOIIBK0 KAYECTBEHHBIX PEAKIMKA Ha HOHBI, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a7a4.

HemeTanibl M UX COeIMHEHUS

O6miass xapakTepucThka rajoreHoB. (OCOOCHHOCTHM CTPOSHHSI AaTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHHe W (PU3MUecKue CBOWCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOMCTBA Ha IpUMEpEe  XJopa
(B3auMozeiiCTBUE € MeETaJJIaMH, HEMETaUlaMH, IIeJo4aMu). XJIOPOBOAOPOI.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpuMeHeHue. JleicTBue
XJIOpa M XJIOPOBOJAOPOJA HA OPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IPUPOJE.

O6mras xapaktepuctuka 31eMeHTOB VIA-rpynmber. OcOOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHBbIC CTeneHW okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMUYeckne cBocTBa cepbl. CepoBOOpOa, CTpoeHUe, (pu3ndeckue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBbl KAK MPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
Cepnas xwucinotra, GQuU3MUECKMe W XUMHYECKHe CBoMcTBa (OOImIME  Kak
MpEeACTAaBUTEN KJlacca KHUCJIOT U crenudpuyueckue). XHUMHUYECKHE pEaKIluy,



JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYeHHs] CEpHOW KHUCIOTHI.
IIpumenenue cepHoi KucaoThl. COaM CEpHON KUCIOTHI, KAYECTBEHHAs pEeaKklys Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakrepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENIEHH OKHUCIEHHUSA. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMUYECKUE CBOMCTBA, MOJdyyeHue u npumeHeHue. Coiam aMMOHUS,
ux (U3NYECKUE U XUMUUECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KaueCTBE MHUHEPAIbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIolel cpeibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE NTOKAM, 3arpsi3HEHHE BO3/AyXa, MOYBbl U BoaoéMoB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMHUYECKHUE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciaora, GU3MUSCKUE U XUMUIECKHE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATbHBIX YA0OOPEHHUIA.

O6mas xapakrepuctuka 3aeMeHTOB |V A-rpymnmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHHS.  YTIEpod,  AJJIOTPOITHBIE
Monu(UKAlUK, PACHpPOCTpaHEHHE B Mpuponae, (QHU3MYEeCKue U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
duznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJIOTHYECKHE MPOOIEeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumore3a r1n00ambHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHaYambHBIC MOHATUS 00 OPTAHMYECKHUX BEIIECTBAX KaK O COSTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHble HMCTOYHHUKM YIJIEBOAOPOAOB (Yroyib, MTPUPOJIHBIA ra3, HEPTh),
MPOIYKTHI WX TmepepaboTku (OCH3MH), WX POJb B OBITY W MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONTOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPAX, OENKaX, YriIeBoJax — U UX
poJii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero Qusnueckue M XUMHUYECKHUE CBOICTBa, IMOJYyYECHUE U
npumeHenue. CoenMHEHHsT KpeMHMs B mnpupone. OOmme mnpeacTaBieHHUs 00
okcuse kpemuus (1V) m kpemuueBoi kuciore. CUIMKaThl, UX HCIOJIb30BAHHUE B



OBITY, B IPOMBIIIJICHHOCTU. BakHelne CTpOUTEIbHbIE MaTepHUallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJIb30BAHUS
CTPOUTEIBHBIX MATEPHUATIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

u3y4yeHrue 00pa3lioB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUs, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUYECKHE CBOWMCTBA
rajjoreHOoB M WX COEJUHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W e€  CcOoeAUHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMaTepranoB), HaOIOIeHUE TIpoliecca OOyTIIMBaHUs caxapa Moji JeHCTBUEM
KOHIIEHTPUPOBAHHON CEpPHOM  KHUCJIOTBI, H3Y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cynbdar-
MOH W HaOJIOJICHWE Tpu3Haka e€ MPOTEKaHUs, O3HAKOMJICHHE C (U3UYCCKUMU
cBoMcTBamMHu aszora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHHH, MOIydeHHE,
coObupaHue, paclo3HaBaHWE MW W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U Pocdar-uoH U U3ydeHHUE MPU3HAKOB
UX NMPOTEKAaHUs, B3aUMOJICCTBUE KOHLIEHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YEHUE MoJeNen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM W
YCTPOMCTBOM MPOTUBOTa3a, MOJy4YeHUE, COOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHNE KaYeCTBEHHBIX Peakiuii Ha KapOoOHAT H
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C
OPONYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3az1a4 no teMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS)).

MeTanibl M UX COeIMHEHUS

OO6mrast xapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHEe MeTaJIoB. MeTaminueckas CBA3b U
METAJUIMYECKasi ~ KpUCTAUIMYeCKass  pemérka.  DJIEKTPOXUMHUYECKHH  psll
HaMpsHKeHUH MeTaoB. Ou3ndeckne U XMMUYECKrue CBOMCTBa MeTauioB. OOmue
crnocoObl ToyyeHus MeTawioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CraBbl (CTalb, YYryH, AIOPATIOMHHUH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoNoXkeHue B Ilepronnyeckol CUCTEME XUMHYECKHX
snementoB JI. M. MeHpaeneeBa, CTpO€HUE HMX aTOMOB, HaXOXJICHUE B MPUPOJE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3eMENBHBIE METAJIbl MAarHui W KaJbLUKW: IIOJOXKEHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB . 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B nIpupoae. PU3nUecKrue U XUMUYECKHUE CBOMCTBA MATHUS
u Kanplus. Baxkuelmue coequHeHHs] Kalblusd (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUS.

AnroMuHui: ionoxkeHue B [lepnoandeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxKAeHue B npupone. dusnyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoauueckoi CUCTEME XUMUYECKUX AIEMEHTOB /I,
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHUE B mpupoae. PuU3MYECKUE U
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHME ¢ oOpa3laMu MeETauloB W CIUIABOB, HUX (PUBHUCCKUMHU
CBOMCTBaMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJCHCTBUS OKCHJA
KaJupllusi W HaTpusd C BOAOW (BO3MOXHO WHCIIOJB30BAHHWE BHJIEOMATEPHUATIOB),
UCCJIEOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HWCIIOJIb30BaHWE  BHJIEOMATEPUANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblUs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOaIOACHME U OMKUCAHHUE MTPOIECCOB OKPAIIMBAHHMS
IUITAaMEHU HMOHAMM HATpus, Kajausg ¢ Kajablus (BO3MOXXHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BaxkHeiline
METAJUIBI U KX COCTUHEHUSY.

XuMHS U OKpPY:KaLIas cpeaa

BemecTtBa m marepuansl B MOBCEJHEBHOM KHU3HM 4YeIoBeKa. bezomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momorinb mpu
XUMHYECKHX OKOTax U OTPABICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYKarouen cpenbl (MpefeibHas AOoMmycTUMAas
KOHIIeHTpanus Beuiects, aanee — [IJIK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

M3yueHue oO0pa3loB MaTEpPHaNOB (CTEKIJIO, CIUIaBbl METAJLJIOB, MOJUMEpPHBIE
MaTepuarbl).

Mexcnpeomemmunle ceéa3u



Peanmzanust MeXnpeaMeTHBIX CBs3€H NMpU M3yuYeHUH XUMUU B 9 Kimacce
OCYILIECTBIISIETCSI 4epe3 MCIOJIb30BaHUE KaK OOIIMWX E€CTECTBEHHO-HAyYHBIX
MOHATUHN, TaK ¥ TIOHATHUH, SBISIOIIUXCS CUCTEMHBIMH JIJISl OTJENBHBIX PEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAYUYHBIC TMOHSTHA: HAay4HBIH (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHaiuu3, CHHTE3, KIacCUPUKALHUs, TEePUOAUYHOCTh, HAOIIOJICHNUE,
OKCIIEPUMEHT, MOJICJIMPOBAHNE, H3MEPEHUE, MOJEJb, SBJICHHUE, MaPHUKOBBIMI
3 PeKT, TEXHOJIOTUsI, MaTePUAIIbI.

®dwuszuka: Marepus, aTroM, DJJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIU]I,
M30TONBI, PaJAMOAKTUBHOCTH, MOJEKYJA, JJIEKTPUYECKHUA 3apsiji, MPOBOIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHYECKAs
pemérka, CruiaBbl, (PU3MYECKHe BEIMYWHBI, CIUHUIBI U3MEPEHHs, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: ¢orocunres, apixanme, Omochepa, IKOCUCTEMA, MHUHEPATHHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATeILHbIC BEIICCTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpAIbl, TOPHBIE OPOJIbI, TTOJIE3HBIE
MCKOIIaeMbIe, TOTUTMBO, BOJTHBIC PECYPCHI.



IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJabTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHOMN JESATEIBHOCTU B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMM W HOPMAaMHU TMOBEJCHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JIM4HOCTHBIE  PEe3yJbTaThl  OTPaXXKAIOT  TOTOBHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMA U
paclIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HAcCJeJuI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGpOpMAIIUCH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMUAIBHBIX HOPMaxX M TNpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM MAESTENbHOCTU MPHU
BBITIOJTHEHUU YYEOHBIX, TI03HABATENIbHBIX 3aJ7]a4, BBIMOTHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Yy4yeOHOW eATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHUE W IIOCTYIIKM CBOMX TOBApHUILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33PEHUYECKUE IPEICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH WU COCTABISIOLIME
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABaTEIbHbIE MOTHBBI, HAMPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHI0 U TO3HAHMIO, JI0OO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, TIPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHS OOY4YCHHUS B
JIaTbHEUIIIEM;

4) opMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KXWU3HU, OCO3HAHUE TOCIEIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacCHOCTH TMpU  OOpAIICHUU C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS :

UHTEPEC K MPAKTUYCCKOMY MU3YYCHHIO MPOodecCruid U TpyJa pa3IndHOro poja,
yBOXCHHEC K TPYAy W pe3ysibTaTaM TPYAOBOM IEATCILHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMCHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHU ¢ YUETOM JTMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPOeCCHOHAIBHON JAESITENIbBHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEelIE;

6) 9KOJIOrM4eCKOro BOCITUTAHMS:

AKOJIOTHYECKH 1E€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK MCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIEeCTBOBAHUS, TOHUMAHKUE IIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3uecKOMy U TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, TOJy4aeMble MPH WU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPBhI, OCO3HaHHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HUX pelIeHUs MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocrtaBe wMmeTanpeaMETHBIX pE3yJAbTAaTOB BBIACHSAIOT 3HAUYMMBIE IS
dbopMupoBaHUsT MUPOBO33PEHHSI OOIICHAy4YHbIE TOHATUSA (3aKOH, TEOpus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOe.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMeTax U MO3BOJSIOT Ha



OCHOBE 3HAHUHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOU
HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC yueOHbIE NeCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DPETYJIATUBHBIE), KOTOpbIE 0OECHeunBalOT (POopMUpOBaHHE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3oBble JiornyecKkue NecTBUA:

YMEHHUS HCIOJIb30BaTh NPUEMBI JIOTHUYECKOTO MBIIUICHUSI TPU OCBOCHUHU
3HaHUMW: pacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHATHSIMHU), UCIOJIH30BAThH
MOHSITHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHUI, BEHIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS

yMEHUE TMPUMEHATh B TMPOIECCE TMO3HAHUS TOHATHS (TpPeAMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHUMBOJI 3J€MEHTa), XUMHUYeckas QopMylla U ypaBHEHHE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBIABISITE M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKHX PEAKIUH,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBS3HM U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE HCIOIb30BaTh MOCTABJIEHHBIE BOIPOCH B Kauye€CTBE HHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI A (POPMUPOBAHMS THUIIOTE3BI TIO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONBITa IO IUTAHUPOBAHUIO, OPTaHHU3allMd W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBAThH €ro Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIECIOBAHUS, COCTABISATh OTUET
0 mpojenaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HWHGOPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM MIPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIONYJISIpHAST  JIUTEpaTypa XUMHYECKOIO COJEpKaHUsl, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OILICHUBATH MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSITh Pa3jiudyHble METOAbl M 3alpOoChl MPHU MOUCKE U OTOOpE
uH(pOpMaIMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPENEAEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOl aKTUBHOI'O MCIIOJIB30BAHMS PA3IIMUHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMANIbHYIO (POpMY MpeacTaBieHUs] HHPOPMaLUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECIO0XXHBIMU CXEMaMH, JHarpaMmMaMu,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE UCIOJb30BaTh W aHaJU3UpOBaTh B Mpolecce ydyeOHOH U
UCCJIeI0BATEIBCKON AEATENBHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpelibl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHsS 3a/laBaTh BOMPOCHl (B XOJA€ Auanora U (Wiau) AMCKYCCHM) IO
CYLIECTBY  OOCyXJaeModW  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHHSI TIPE/IJIOKEHHOM 3a1a4H;

YMEHHUS  TPEJICTaBIsATh  MOJYYEHHBIE  pe3ylbTaThl  MO3HABATEIbHOMN
JESTENbHOCTH B YCTHBIX UM MHCBbMEHHBIX TEKCTax; JeiaTh MPE3eHTalUIO
PE3YJIHTATOB BBIMOJHEHUS XMMHUYECKOIO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
n1abopaTopHOM pabOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKOM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIUX MpOOJieM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuil (00CyXJeHns, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAMHAIIMS
COBMECTHBIX JICHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE y4eOHbIE NeHCTBHS:

YMEHHE CaMOCTOATENBHO ONPENEIATh LENN JEATEIbHOCTH, IUIAaHWPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee 2 (HEeKTUBHBIE CTIOCOOBI PEIICHUS YICOHBIX H
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJIYYEHHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX M PEAKLHUAX,
OLICHMBATh COOTBETCTBHE IOJYYEHHOI'O pe3yJibTaTa 3asBJICHHON LENH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeIMETHBIX pe3yJbTaTOB [0 OCBOCHHIO 0053aTE€IbHOrO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



neucTBuil, crnenudpuyeckue s OpeAMETHOM o0mact  «XuMHS», BUJIBI
NEATENbHOCTA MO  TOJYYECHUIO HOBOTO  3HAHWS, €ro HWHTEpPIpETaluu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOyuenus B 8 kiiacce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

® pACKpBIBATH CMBICI OCHOBHBIX XMMHYECKHX MOHSTHUI: aTOM, MOJIEKYJIa,
XUMHUYECKHM  3JIEMEHT, IMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(oHOpOJIHAasT W HEOJHOPOJIHAS), BAJCHTHOCTh, OTHOCUTEIbHAs AaTOMHas W
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas
JI0JISI XUMHYECKOTO 3JIEMEHTa B COSIMHEHUH, MOJISIPHBIM O0BEM, OKCHUJ, KUCIIOTA,
OCHOBAaHME, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKAs
peakius, KiaccupuKaIus peakiuii: peakiiui COCIUHEHUS, PEaKIIUU Pa3IoKeHUs,
peaKiuu 3aMeleHus, peakiuu OOMeHa, 9K30- U IHIOTCPMHYECKUE PEaAKIIUH,
TEIJIOBOM A(eKT peakuuu, SApO aToMa, ICKTPOHHBIM CJIOW aToMa, aTOMHAas
opOuTanb, paguyc aromMa, XUMUUYECKas CBsA3b, TMOJSpHAs M HEMOJISIpHAS
KOBaJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, AHUOH, PACTBOP, MaccoBas J10Js
BellecTBa (MPOIEHTHAs KOHIICHTPAIIUs) B PACTBOPE;

® WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX TOHATHUH U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BEILIECTB U UX IIPEBPALCHUN;

® UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JJIS COCTaBieHHUS (OpMy
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIINM;

® ONpeNessaTh BaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeTNIeHb OKHCJICHUS DSJEMEHTOB B OWHAPHBIX COCIWHEHUAX, MPUHAIICHKHOCTD
BEIIECTB K OMpPEAENEHHOMY KJIacCy COCAMHEHHUM Mo GopmysiaM, BUJI XUMUYECKOM
CBA3U (KOBAJICHTHAs U MOHHAs) B HEOPTraHUYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbIcia Ilepuommueckoro 3akonHa JI. WM. Mengeneesa:
NEMOHCTPUPOBATh  MOHMMAaHWUE  MEPUOAUYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX AJIEMEHTOB OT MX IOJ0XeHUs B [lepmoamyeckoil cucreme, 3aKOHOB
COXpPAaHEHHsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
Y4E€HHUs, 3aKOHa ABOraapo;

® OMHWCHIBATH W XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepuoamdeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «rjaBHas noarpymma (A-
rpynmna)» u «mnobounass noarpynmna (b-rpynna)», manble W OOJNbIINE MEPUOBI,
COOTHOCUTH 00O3Ha4YeHUsl, KOTOpble uMelTcs B Tabnuue «llepuonnueckas
cucrema xumuueckux dnemeHtoB JI. . MenaeneeBa» ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
s/pa, 0011Iee YUCIIO JIEKTPOHOB U PACIIPEICTCHUE UX IO JIEKTPOHHBIM CIIOSIM);



e KjIaccu(PUIMPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPraHMYECKHE BEIIECTBA,
XUMHYECKUE Peakuuu (10 YUCIY U COCTaBYy YUACTBYIOIIMX B PEAKI[MU BELIECTB, O
TerI0BOMY 3P (DEKTy);

® XapaKTepus3oBaTh (ONMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEILECTB
pa3IUYHBIX KJIAcCOB, MOATBEP)KAas OINUCAHWE MpPUMEpPaMu MOJIEKYJISPHBIX
YPAaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUN B Pa3IHUYHBIX
YCIIOBUSAX;

® BBIYKCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0O XMMHYECKOTO 3jeMeHTa 1Mo ¢GopMysie COeAUHEHHS, MACCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOAMTH PACUETHl MO YPABHEHUIO XMMHYECKOM
peakuuu;

® [IPUMEHSTHh OCHOBHBIEC ONEPAIIMU MBICIUTEIILHON NeATEeIbHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEeMAaTH3alMI0, KIAaCCU(UKAINIO, BBISBICHUE
NPUYUHHO--CIICJICTBEHHBIX CBSI3€d — I8 UW3YYEeHHUS CBOWMCTB BEIIECTB M
XUMHYECKUX PeaKklui, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MepeHne, MOICIMPOBAHNE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);

e ClIeIoBaTh  NpaBWjaM  TOJIb30BaHHMS ~ XMMHYECKOM  MOCYHOMl U
1ab0opaTOpHBIM 00OpPY/IOBAaHHEM, a TAKXKE MpaBUiIaM OOpallleHHs C BEIleCTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBIMOJHEHUIO Ja0OPATOPHBIX XMUMHYECKUX
OTBITOB MO TMOJYYEHHI0 U COOMpaHHIO Tra3000pa3HbIX BemiecTB (BOAOpoIa H
KHCJIOpOJia), TPUTOTOBICHUIO PACTBOPOB C OINPEACIEHHON MAacCOBOM oJien
PacTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U IPOBOJIUTh XUMUYECKUE SKCIIEPUMEHTBI
[0 PAcIO3HABAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C THOMOILIBI0 HHIMKATOPOB
(;makmyc, dheHondTanenH, METHIIOPAHXK U APYTHE).

K xoniy oOydenus B 9 kiiacce mpeaIMeTHbBIE PE3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

® DacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHX IOHATUH: XUMHUYECKHI
3JIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO, CIOKHOE
BEIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTENEHb  OKHUCIICHMS,
XUMHYECKasi PEaKIusi, XUMHUYECKas CBA3b, TEMJIOBOM 3(PQEKT peakiuu, MoJb,
MOJISIPHBII 00BEM, pacTBOpP, 3JIEKTPOJIUTHI, HEIIEKTPOJIUTHI, IJIEKTPOIUTHYECKAS
JUCCOLMAIINS, PEaKII HOHHOTO 0OMEHa, KaTajlu3aTop, XUMHUYECKOE paBHOBECHE,
oOpatuMble ¥ HEOOpaTUMBIE pEaKLWH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
pEaklUnuH, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBIICHUE,
ajtoTponusi, amM(OTEpPHOCTb, XHMHYECKass CBA3b (KOBaJE€HTHas, WOHHAas,
METaJUINYEeCKast), KPUCTAIMYECKas PEIIETKA, KOPpPO3Us METAJUIOB, CIUIABBI,



CKOPOCTh XMMMYECKOM peaKkuuu, NpenesNbHO aomyctumas KoHueHtpauus I[IJIK
BEILIECTBA;

® WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHYECKHX TIOHATHH U
MPUMEHSATH 3TU MTOHATUS MPU ONKMCAHUM BEIIECTB U UX MPEBPALICHUI;

® UCIIOJIb30BaTh XHMMHMYECKYI0 CHUMBOJIMKY JJig COCTaBieHUS (opMyid
BELIECTB U YPABHEHUM XUMUYECKUX PEAKIUM;

® OIPENEIISITh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMUUYECKUX AJIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIacCy COeIUHEHuM 1o ¢opmysiaMm, BHA XUMHUYECKOM CBSI3U (KOBaJIGHTHas,
MOHHAs, METaJUIMYecKas) B HEOPraHMYECKUX COEIMHEHMSX, 3apsj HOHa [0
XUMUYECKOU (opMyIie, XapakTep cpellbl B BOJIHBIX PAacTBOpPaX HEOPraHHMYECKUX
COEIMHEHUH, TUIT KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEILECTBA;

e packpeiBaTh cmbich llepuomnueckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro MOHWMAHHUE: OMUCHIBATH U XapaKTepU30BaTh TAOIUUHYIO
dbopmy Ileprogmdeckold CUCTEMbl XMMHUYECKHX AJIEMEHTOB: pa3iinyaTh TMOHSTHUS
«rnaBHas noArpymnmna (A-rpyrmmna)» u «modbouynas noarpynmna (b-rpynma)y», mansie u
OOJbIIME  TEpPUOJIbl, COOTHOCUTh OO0OO3HAYEHMs, KOTOpbIE HMEIOTCS B
NEPUOJUYECKON TabyMIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB MW 3apsija sjpa, OO0Ilee YHUCIO JJIEKTPOHOB H
pacnpenesieHue X Mo JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCAUHECHUH B MpeAeIax MaJbIX [EPUOJO0B
Y TJIABHBIX MTOATIPYII C YYETOM CTPOEHHUS UX aTOMOB;

e KiIacCU(PUIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA,
XUMUYECKHUE peaklnu (110 YUCIy U COCTABY YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, O
TeIioBOMY 3G (dEeKTy, M0 U3MEHEHHIO CTEMEHEW OKUCICHUS XUMHUYECKUX
3JIEMEHTOB);

® XapaKTepus3oBaTh (OMUCHIBATH) O0IMME U CHEMUPUISCKUE XUMHUYECKHE
CBOWCTBAa IPOCTBIX M CIIOKHBIX BELIECTB, IMOJATBEPKAAs OMUCAHHE IMPUMEPAMHU
MOJIEKYJISIDHBIX K HOHHBIX YPABHEHUN COOTBETCTBYIOIMX XUMHUUYECKUX PEAKIINIM;

® COCTaBJATb YPABHEHUS DJIECKTPOJUTUYECKOM JUCCOLMALMUM  KHCIIOT,
IeJI0YeH U COJeil, MOJTHBIC U COKpaIIEHHBIC YPaBHEHUS PEeaKI[uii MOHHOTO 0OMEHa,
YPaBHEHUs PEAKUUM, MMOATBEPKAAOIMMNX CYLHIECTBOBAHUE T€HETUYECKOM CBSI3H
MEXKy BEIIECTBAMHU Pa3INYHBIX KIJIACCOB;

® pDACKpbhIBaTh CYIIHOCTb OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHBIX pPEAKIUU
MOCPEJICTBOM COCTABIJICHUS dJIEKTPOHHOTO OallaHCa dTUX PEaKInii;

® MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS,
BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX MTPEBPAIIEHUN B PA3JINYHBIX YCIOBUSIX;

® BBHIUKCIISATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOrO 3JeMEHTa Mo (opMyJie COECAMHEHUS, MACCOBYIO



JOJII0 BELIECTBA B PacTBOpPE, MPOBOAMUTL PACUETHl 10 YPABHEHUIO XUMUYECKOU
peaKIumy;

e co00aaTh NMpaBuiia MOJIb30BAHUA XUMHUECKOM MOCY0H U 1a00paTOPHBIM
000opyaOBaHUEM, a TAaKXKe MpaBuiia OOpalleHus] C BEIECTBAMU B COOTBETCTBHUH C
WHCTPYKIIUSIMU TI0 BBIMOJHEHHUIO JTA0OPATOPHBIX XHMHYECKUX OIBITOB TIO
MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YIJIEKUCIIOrO rasa);

® TIPOBOJIUTH PEAKIUH, TIOJTBEPKIAIOIINE KAaUeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PAacClO3HaBaTh OMBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOOUA-, KapOOHAT-,
docdar-, cunmkar-, cymbdar-, THAPOKCHA-UOHBI, KaTHOHBI aMMOHHUS W HWOHBI
M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIME B BOJHBIX PAacTBOpPaX HEOPTaHUUYECKUX
BEILIECTB;

® TIPUMEHSATH OCHOBHBIC OTIEPAIH MBICIHTEIHLHON JIEATEIHHOCTH — aHAIIN3 U
CHUHTE3, CpaBHEHHWE, OO0OOIICHHWe, CHUCTEeMAaTHU3allhi0, BBISIBICHWE MPUYUHHO-
CJICJICTBECHHBIX CBSI3€H — /IS M3yUYCHHsI CBOMCTB BEIIECTB M XMMHYECKHUX PEaKIUi,
€CTeCTBEHHO-HAyYHBIE  METOJIbI  TMO3HAHWUS — HaONIOJcHWE, W3MEpEHHE,
MO/ICITHPOBAHHE, YKCIIEPUMEHT (peabHBIN ¥ MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHE.

8 KUIACC
Ne KonnuecTBo yacoB
n/ | HaumeHoBaHMe pa31eioB U TeM NPOrPaMMBbI JEKTPOHHbIE (LHPPOBLIC)
- Bcero KP 1P o0pa3oBaTe/IbHbIC PeCypChl
Paznea 1. IlepBoHayajibHbIe XUMHYECKHE MOHATHSA
11 XuMHsT — BakHast 00J1aCTh €CTCCTBO3HAHUS U 6 1 9 bu6anorexa IJOK
' NPaKTUYECKOH JIEATEIIbHOCTH YeIOBEKa https://m.edsoo.ru/7f41837c
bu6anorexa IIOK
1.2 | BemecTBa u XUMHUYECKHE PEAKITUU 15 1 0 https://m.eds00.ru/7f41837¢
Uroro no pazneny 21
Pa3zpnen 2. BakHellune npeacTaBuTe 1M HEOPraHUYECKHUX BelIeCTB
bu6anorexa LIOK
2.1 | Bosayx. Kucnopon. ITonstue 06 okcumax 6 0 1 https://m.eds0o.ru/7f41837¢
bu6anorexa IIOK
2.2 | Bopopoa. IloHsTHE 0 KUCIOTaX U COMAX 8 0 1 https://m.edsoo.ru/7f41837¢
bubnuoreka [JOK
2.3 | Bopma. PactBopsl. [loHsTHE 06 OCHOBaHMAX 5 1 1 https://m.eds00.ru/7f41837¢
. bubnuoreka [JOK
2.4 | OcCHOBHBIE KJIACCHl HEOPTAHUYECKUX COCTUHEHUN 11 1 1 https://m.edsoo.ru/7f41837¢
Utoro no pazneny 30

Paznen 3. Ilepuoauveckuii 3axoH u Ileprnoaudeckasi cucteMa xumuueckux 3jeMenToB /I. U. MenaesneeBa. CTpoenue

aTOMOB. XUMHU4YeCKas CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PCaAKIIHH

[Tepuonnuecknii 3aKkoH u llepuoanueckas

bu6anorexa [JOK
3.1 | cucrema xumuueckux 3imemeHToB Jl. U. 7 0 0 https://m.eds00.ru/7f41837¢
MenneneeBa. CTpoeHue aTroma
3.2 Xumuueckas cBsi3b. OKUCIUTEIBHO- 8 1 0 bu6anorexa [IOK

BOCCTAHOBHTCIIbHBIC PCAKIIUHU

https://m.edsoo0.ru/7f41837c
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KJjlacca
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9 KUIIACC

e KouunvecTBO 4acos DJIeKTPOHHbIE
11; HaumeHnoBaHue pa3iesioB M TeM NPOrpamMMbl (pposIe)
n Bcero KP IIP oOpa3oBarejbHBbIE
pecypcbl
Paszpnes 1. BemecTBO M XUMHYECKHE PeaKINH
11 [loBTOpEHuUe u yrayOaeHnue 3HaHUI OCHOBHBIX pa3fesioB Kypca 8 6 9 0 bubmmnoreka [IOK
KJ1acca https://m.edso0.ru/7f41a636
1.2 | OcHoBHBIEC 3aKOHOMEPHOCTH XUMHYECKUX PEAKIIH 4 0 0 Egggf;;;éelaas;i(_)rﬁﬂ £412636
13 DNeKTpOoIUuTHYECKas JUCCOIUAIUs. XUMUYECKUE PEaKIIK B 8 1 1 bubnuoreka [JOK
pacTBopax https://m.edsoo.ru/7f41a636
Wroro no pazneny 18
Pa3gea 2. HemerasIbI M UX COETHHEHUSA
21 OO6m1as xapakTepucTuka XuMudeckux 3aeMeHToB VIIA-rpymiebr. 4 0 1 bubnuoreka [JOK
["anoreHs! https://m.edso0.ru/7f41a636
29 OO61mast XxapakTepUCTHKA XUMHUUECKUX 371eMeHTOB VIA-Tpymnmbl. 6 0 0 bubnmnorexa [IOK
Cepa 1 € coeTUHCHHS https://m.edsoo.ru/7f41a636
23 OO61ast XxapakTepUCTHKA XUMUYECKUX 3JIEMEHTOB V A-TPYIITIBI. 7 0 1 bubnmnorexa [IOK
AzoT, dhochop 1 UX CoOeTMHEHUS https://m.edsoo.ru/7f41a636
24 OO0mast XapakTEepUCTHKA XUMHUYECKUX 371eMeHTOB |V A-Tpymmbl. 3 1 2 bubnuoreka [JOK
Yriepoa u KpeMHHUN U UX COSTUHCHHS https://m.edsoo.ru/7f41a636
Wroro no pazneny 25
Pazgea 3. MeTauiibl M MX COeIMHEHUS
. bubnuoreka [JOK
3.1 OO011re cBOMCTBA METAJIOB 4 0 0 https://m.edsg).ru/7f41a636
3.2 Baxkneiimne MeTanibl 1 UX COEIUHEHUS 16 1 2 Brbmaorexa LIOK

https://m.edsoo0.ru/7f41a636
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Hroro no pazneny

20

Paznen 4. XuMus u OKpy’Kaouias cpeaa

4.1 BemiecTtBa 1 MaTepualibl B )KU3HU YEJIOBEKA 5 Brbmaorexa LIOK
' 1 P https://m.edsoo.ru/7f41a636
Uroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30OBATEJBLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. Xwumusa, 8 wimacc/ INabpuensn O.C., OctpoymoB WN.I'., CnankoB C.A.,
AxmmonepHoe o0mectBo «M3marensctBo «lIpocBerieHue.

2. Xwuwmwms, 9 knacc/ T'abpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A.,
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