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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XMMHM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHs COCTaBlieHA Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHOW MNpPOTrpaMMbl OCHOBHOTO OOIIEro
obOpasoBanms, npenacrabieHHbix B @PI'OC OOO, a takke Ha OcHOBe (eaepaiabHO pabodeil mporpaMMbl
BOCIHUTAHMS M C y4ETOM KOHILEMLHWHU IPEenoJaBaHusl yuyeOHOro mpeamera «XHUMHUS» B 00pa3oBaTeIbHBIX
opranusanusax Poccuiickoit denepanun.

[IporpamMma mo xumuM Ja€T MpeACTaBICHUE O IENsAX, OOmel cTpaTeruu OOy4YeHUs, BOCITUTAHUS U
pa3BuTHg OOydalolIUXCsl CPEACTBAMU YUEOHOro IMpeaMeTa, YCTaHaBIMBAaeT 00sA3aTeNbHOE IPEIMETHOE
coJiepKaHue, MPeyCMaTpUBaeT PAacCHpElelICHUE €ro Io KjaccaM M CTPYKTYpUpOBaHHME IO pasjaeiaM Hu
TeMaM MporpaMMbl 1O XUMHUH, OINpPEACNAEeT KOJIMYECTBEHHbIE M KAUECTBEHHBIC XapaKTEPUCTUKHU
coJiepKaHusl, PEKOMEHJIYEMYIO TIOCJIEAOBATEIbHOCTh U3YYEHHUS XUMHUM C Y4YETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH oOydarommuxcs,
OTIpe/ieNIsieT BO3MOXHOCTU MpeAMeTa IJs peanus3aluu TpeOOBaHHM K pe3ysibTaTaM OCBOEHUS OCHOBHOM
o0pa30BaTeNbHON MPOTpaMMBl HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs, a TaKke TpeOOBaHUU K
pesyibpTaTaM OO0y4YeHHs XUMHH Ha YypOBHE II€Jied M3y4eHUs] TNpeIMeTa M OCHOBHBIX BHJIOB y4e€OHO-
M03HABATENIBHOM IEATEILHOCTH 00YUYaIOLIErocs M0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHHE XUMHUHU CIY>KUT OCHOBOW 1 (OPMHUPOBAHUS MHPOBO33PEHHS O0O0ydYaroIlIerocs, €ro
MPEJICTABICHU O MaTepuaJbHOM EIMHCTBE MHUpPA, BAXHYIO pOJIb HWrPalOT (HOpMHUpPYEMbIE XUMHEH
MIPEJICTABJICHHS O B3aMMOIPEBPAIICHISIX SHEPTUU M 00 3BOJIOIUHU BEIICCTB B MPHUPOAC, O IMYTSAX PEIICHUS
JI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUSL UEJIOBEUYECTBA — CHIPHEBOM, SHEPIETUUECKOW, MHUIIEBOU U
9KOJIOTMUECKOM 06e30MmacHOCTH, TPOoOIeM 3JpaBOOXPaHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pear3aliii BO3MOKHOCTEH ISl CAMOPA3BUTHUS U (DOPMUPOBAHUS KYIbTYPhI TUIHOCTH,
e€ o01mel U QyHKIIMOHATHHONW TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHUS K TBOPUYECKUX CIIOCOOHOCTEH 00yYaromuxcs, HaBbIKOB HX
CaMOCTOSITENIFHOM ~ y4eOHOM  JEsTeNbHOCTH, OJKCIEPUMEHTANbHBIX U HCCIEAOBATEIbCKUX yMEHHUH,
HEOOXOUMBIX KaK B MMOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHATHHOM JIeATeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIIJICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOI'O B3IJIfJa Ha
€IMHCTBO TPHUPOJABI M UEJIOBEKa, SBISAETCS OTBETCTBEHHBIM JTalioM B (OPMUPOBAHUU ECTECTBEHHO--
HAyYHOUM IPaMOTHOCTH O0yUaIOLINXCS;

crocoOCTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOIHUECKOe 00pa3oBaHHe 00Yy4arOIIUXCs.

JlanHple HampaBieHHs B OOy4eHWH XUMHUU OOECIEeUMBAIOTCS CHENU(UKON coiep aHUs y4eOHOTO
MperMeTa, KOTOPHIN SBJSETCS MEeJarornuecku aganTHPOBAaHHBIM OTpaKeHHEeM 0a30BOM HAyKHW XMMHH Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEro oO0Opa30BaHMS OpPHUEHTUPOBAH HA OCBOCHHE
00y4aIOIUMUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XMMHH, OCHOB HEOPTAaHUUYECKON XMMHH U HEKOTOPBIX
OTJIETIbHBIX 3HAYUMBIX TIOHSITHI OPraHMYEeCKON XUMHUH.

CtpykTypa coaepkaHus IPOrpaMMbl IO XUMHUHU c(hopMHUpOBaHA HA OCHOBE CUCTEMHOTO MOJIX0/1a K €€
n3yduenuto. CopepxaHue CKJIaJbIBAETCSl U3 CHUCTEMbl MOHATUH O XMMHUYECKOM JJIEMEHTE M BEUIECTBE U
CUCTEMBI MOHATHH 0 XUMHUYECKON peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHW30BAHbBI MO MPUHITUITY
MOCJIe/I0BATEILHOTO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPEJICTABIEHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akona /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— yYEHHUS O CTPOEHUHU aTOMa M XUMHYECKOU CBSI3H,

— IpeJCTaBICHU 00 AIEKTPOTUTHIECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckue 3HaHUSA paccMaTPUBAIOTCS Ha OCHOBE SMIUPHUYECKU MOJYYEHHBIX M OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO YPOBHS K JPYroMy, BBIONHSS (YHKIIUN OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXHOCTEH NPAKTUYECKOIO IPUMEHEHHUS U IOIY4YEHHUS
U3Y4aeMbIX BEILLECTB.

OcBoeHHe MpOrpaMMbl MO XUMHUHU CHOCOOCTBYeT (OPMUPOBAHUIO TMPEACTABICHUS O XUMHUYECKOM
COCTaBJISIONICH HAay4HON KapTHHBI MUpa B JIOTUKE €€ CHCTEMHOI MpUpPObl, IEHHOCTHOTO OTHOIIEHUS K
Hay4YHOMY 3HaHHUIO U METOJaM I103HaHUs B Hayke. VM3ydeHne XUMHUM IPOUCXOANUT C IIPUBJICUEHUEM 3HAHUN
U3 paHee M3y4YCHHBIX Y4eOHBIX MpeaMeToB: «OKpyxkaromuid Mupy, «buonorus. 5—7 xknaccei» u «®dusuka. 7
KJIacC».

[Ipu u3yyeHUN XUMUU MPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XMMHYECKON HAyKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKON JESATENbHOCTH Y€lIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphI. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (JOPMUPOBAHUHN CUCTEMBI XUMUYECKUX 3HAHUH
— BaXHEHIMX (aKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUH, TOCTYMHBIX 00001IeHuI
MHPOBO33PEHYECKOT0 XapakTepa, fA3blka HayKd, B MPUOOIIEHMH K HAyYHBIM METOJaM IIO3HAHUSA MpU
M3YYEHHUH BEIIECTB M XMMUYECKUX PEaKIHii, B (OPMUPOBAHUH U Pa3BUTHH MO3HABATEIBHBIX YMEHUN U UX
NPUMEHEHUH B Y4eOHO-TIO3HABATEILHOW M Yy4eOHO-MCCIIeNOBATEIbCKON JEATEIIbHOCTH, OCBOCHUH ITPABHII
6e30MmacHOro 00paleHus ¢ BEUIECTBAMH B IIOBCEHEBHOM KU3HU.

[Ipy u3yyeHUM XMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE MPHOOpEH
TaKHe LU, KaK:

— (QopmMupoBaHHE MHTEJUIEKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K CamMo00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHIO pEIIeHUH, CHOCOOHON aJanTUpoBaThcsi K OBICTPO
MEHSIOLUMCS YCIIOBUSIM YKU3HU;

— HalpaBJICHHOCTh OOy4YEHHUS Ha CHUCTEMATHYECKOEe MPUOOIIEHUE 00yJaroMXCcs K CaMOCTOSTENIbHOM
[I03HABATEJIbHON JESITEIbHOCTH, HayUYHbIM METOJaM MO3HaHMs, (OPMHUPYIOIIMM MOTUBALMIO U pPa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— o0ecriedeHre yCclIoBHi, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO 00YYaIOIIMMUCS OMbITa Pa3HOOOpa3HOI
NeSTeNbHOCTH, TMO3HAHUS M CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), MMEIOLINX
YHUBEpPCAJIbHOE 3HAYEHUE JIJISl PA3INYHBIX BUJIOB I€ATEIbHOCTH;

— (¢opmupoBaHue oOuel (QyHKIMOHAIBHON M €CTeCTBEHHO-HAYYHOH TpaMOTHOCTH, B TOM 4YHCIIE
YMEHHUH OOBSCHATh U OLICHUBATh SIBJICHUSI OKPY)KAIOIErO0 MHUpA, UCHOJb3Yysl 3HAHUS U OMBIT, [OJyYE€HHBIE
OpU HM3YyYEHUU XUMHH, MPUMEHATh MX MPU PEUIeHUH MpoOJIeM B TOBCEIHEBHOW JKU3HU U TPYAOBOM
NESITENIBHOCTH;

— (¢opMupoBaHHe Yy O0OyYarOmMXCS TYMAHHUCTHMUECKUX OTHOIIEHUN, TOHUMAHUS IIEHHOCTH
XUMUYECKUX 3HAHUU JUIsI BBIPAOOTKHU DKOJIOTHUECKH II€JIeCOO0pPa3HOr0 TMOBEEHUS B OBITY M TPYAOBOU
JESATEIBHOCTH B LIEISAX COXPAHEHHS CBOETO 37J0POBbS M OKPYXKAIOUIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTUBAIMU K O0YUYEHHUIO, CHOCOOHOCTEHM K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE
YCBOCHMsI  OOIEYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpDY Mpodmis H
HaIpPaBJIEHHOCTH JaJIbHEHIIEr0 00yUYeHUsI.

OO0111ee 4ncIo YacoB, OTBEAEHHBIX JJIS U3YUYEHHUSI XUMHUH Ha YPOBHE OCHOBHOI'O 001Iero oopa3oBaHus,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlento), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posb XuMuM B KHM3HM 4YesloBeKa. XHMMHS B CHCTEME HayK. lerna M BeLIECTBa.
®duznuecKkre CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BelecTB. [IoHATHE 0 METO1axX MMO3HAHMS B XUMHUH.
UucTsie BemectBa u cMecu. CriocoObl pa3/iesieHus CMECEi.

ATOMBI M MOJIEKYJbl. XUMHYECKUE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKUX 3JieMeHTOB. [Ipocteie u
CJIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumunyeckas ¢popmyia. BaneHTHOCTP aTOMOB XUMHYECKHX 3J€MEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BeuiectB. OTHocutenbHas aromHass Macca. OTHOCUTENbHAs MOJEKyJsgpHas wmacca. MaccoBas 10
XMMHYECKOTO 3JIEMEHTA B COCIMHECHUU.

KomnuectBo BemiectBa. Monb. MonsipHas Macca. B3anMOCBsI3p KOJIMYECTBA, MacChl M YHCIA
CTPYKTYPHBIX €IMHUII BeecTBa. Pacy€rel mo hopMysiaMm XMMHUUECKUX COCTUHEHHH.

dusnyeckue U XUMHUYECKUE SIBICHMS. XUMUYECKass peaklus U e€ NMPU3HAKU. 3aKOH COXPAHEHUs
Macchl BEIIECTB. XHMHYECKHWE ypaBHeHHs. Kiaccudukamuss XUMHUYECKUX peakiuil (COeqUHCHHS,
pasoKeHHs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0H, MpaBUiIaMu padoThl B JJaOOpaTopuu U MpuéMamMu OOpallieHus ¢
71a00paTOpPHBEIM 000PYJOBaHUEM, U3yYCHHE M ONMUCaHHE (PU3MUECKUX CBOMCTB 00PA3IOB HEOPTaHUYECKHUX
BellecTB, HaOmoaeHue ¢u3nyeckux (IJIaBICHHE BOCKA, TasHHUE JIbJla, PACTUpPAHHME caxapa B CTYIIKE,
KUIIEHHEe M KOHAEHCAlUs BOJbI) M XUMHUYECKUX (TOpPEHHE CBEYM, MPOKATMBAHHE MEIHOW IMPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHCJIOTOM) SBJICHWM, HaOIIOJEHWE W ONMCAHWE IPU3HAKOB IPOTEKAHUS
XUMHYCCKHX peakiui (pa3ioKeHHE caxapa, B3aHMMOJACHCTBHE CEPHOM KHCIOTHI C XJIOPHIOM Oapus,
pasnokenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMojeiicTBIE Keje3a ¢ pactBopom comu meau (11),
U3Y4YEeHHE CIOCOOOB pa3JelieHHuss CMecel: C TOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BBIIAPUBAHUE,
JTUCTUJUISALMS, XpoMmaTtorpadus, NpPOBEIECHWE OYUCTKM TIOBApPEHHOW COJM, HAOIIOJCHHE W OIHUCAHHE
pe3yibTaTOB IPOBEACHUS OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MACChl, CO3JIaHHE MOJeei
MOJIEKYI (IIapOCTEPKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razoB. CocraB Boznyxa. Kucnopoa — snemMeHT U mpocTtoe BeuiecTtBo. Haxoxnenue
KHCIIOpO/ia B MpHUpoJe, PU3NUYEeCKHe U XUMHUYECKHe cBoicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kucinoposia. CriocoObl MOTyYeHHUs] KUCIOPO/ia B JIAOOpaTOPUH U MPOMBINIIIEHHOCTH. KpyroBopoT kuciopoa
B nipupoae. O30H — aIOTponHas MOAU(PUKAIIS KUCIOPOA.

TemnoBoii 3 pekT XuMUIECKON peakIui, TEPMOXUMUYECKUE YPABHEHHMSI, K30~ U DHIOTEPMUUYECKUE
peakuuu. TorumBo: yroiap U MeTaH. 3arpsi3HEHHE BO3/yXa, YCHIIEHHE MAapHUKOBOTO 3(deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT M mpocTtoe BemiecTBo. HaxoxaeHue Bojmopona B mpupoje, (uzndeckue H
XUMHYECKHUE CBOICTBA, IPUMEHEHHE, CIIOCOOBI MoTydeHus. KUCIOThI U CoMH.

Mossipabiii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.

®dusnyeckne cBoiicTBa BoAbl. Boga kak pactBoputens. PacTBopsl. HackllieHHbIE M HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BELIECTB B BoJie. MaccoBasi 10JIs BEIIECTBA B PACTBOPE. XUMHUYECKHE CBOMCTBA
BoAbl. OcHOBaHMs. Poiib pacTBOPOB B MPUPOJE UM B KU3HU 4YesnoBeka. KpyroBopoT BOAbl B IPHUPOJE.
3arpsi3HeHUE MPUPOAHBIX BOJI. OXpaHa M OYMCTKA NPUPOTHBIX BOJ.

Knaccudukamms HEOPTaHUYECKUX COETUHEHUN. OKcHUIEL. Knaccuduxanus OKCHJIOB:
cosieoOpa3yromue (OCHOBHbIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyrone. HoMeHkIaTypa OKCHIIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. Iloyuenne okcuioB.

OcnoBanus. Kiaccudukanust ocHoBaHuMiA: METOYM M HEpAacTBOpUMBIE OcHOBaHus. HomeHkmarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHMi. [lomyueHrne oCHOBaHUM.



Kucnorel. Knaccudukamus kucinor. Homenknarypa kuciot. @usnyeckne ¥ XMMHYECKHUE CBOMCTBA
kuciaot. P aktuBHoctu metauioB H. H. bekerosa. [lonyyenue Kuciort.

Comu. Homenknarypa coneil. @uznuecknue 1 XuMu4eckue cBoiictaa cosel. [loaydenue conei.

['eneTnueckas cBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpENeIeHHE COAepXKaHUs KHUCIOpoJa B BO3AyXe, MOJy4deHHe, coOupaHue,
pacro3HaBaHUE M U3YYECHHE CBOMCTB KUCIOpPOAA, HAOIIO/ICHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJAOM U
YCIIOBUSI BO3HUKHOBEHHUS W TPEKpalleHus TopeHus (mokapa), O3HAKOMIIEHHE C 00pas3llaMH OKCHUIOB H
OIHMCaHUE UX CBOMCTB, MOJy4YeHHE, COOMPAaHUE, PACIIO3HABAHUE U M3yYE€HUE CBOMCTB BOAOpOa (FrOpeHHE),
B3aumojeicTBue Bojgopoma ¢ okcuaoM wmean (1) (BO3MOXXKHO UCMOJMB30BAHUE BHIACOMATEPHAIIOB),
HabroieHne 00pa3lioB BEIIECTB KOJIMUECTBOM | MOJIb, HcCIeI0oBaHNE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOWM MACcCOBOM  JIOJNEH
pacTBOPEHHOrO BEIIECTBA, B3aUMOJICHCTBHE BOJBl C MeTaUIaMHM (HAaTpUEM W KaibliieM) (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUANIOB), HCCIEIOBaHUE OO0pa3lOB HEOPraHMYEeCKUX BEIIECTB Pa3IUYHbBIX
KJIACCOB, HAOJIOJICHHE WM3MEHCHHsI OKPACKM HWHIUKATOPOB B PACTBOpaxX KHUCIOT W MIENIOYeH, W3Y4CHHUE
B3auMmojieiictBus okcuaa meau (Il) ¢ pacTBopoMm cepHON KHCIIOTHI, KHUCIOT C METaUTaMH, DPEaKIui
HEWTpalu3aluy, IOJIYyYEHUE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOTO MeETaula JAPYTUM U3
pacTBOpa COJM, PELICHHE 3KCIEPUMEHTANbHBIX 3a/1ad N0 Teme «BaxHelmue Kiacchl HEOPraHUYECKUX
COEAUHEHUIN».

Iepuoanueckuii 3axkon u Ilepuoauyeckas cucrema xumudeckux 31eMeHToB JI. U. MenaeseeBa.
Crtpoenue aToMmoB. XuMu4eckas cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHU

[lepBple MONBITKH KJIacCU(PUKAIMM XUMHUYECKUX dlieMeHTOB. [loHATHE O Tpymmax CXOIHBIX
9JIEMEHTOB (ILEOYHBIE U MIET0YHO3EMENIbHBIE METAJUIbI, TAJIOTE€HbI, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPHIE
00pa3yroT aM(pOTEpHBIC OKCHIIBI U THIPOKCHIBI.

Ilepuonuueckuit 3akoH. llepuommueckass cucremMa xumuueckux snemeHToB J[. M. MeHneneesa.
Koportkonepuoanas u niuaHonepuoanas ¢popmsl [leproguueckoii cucteMbl XxumMuaeckux snementos 1. U.
MenneneeBa. [lepuonbl u rpymmbl. PU3HUECKU CMBICI TOPSIKOBOIO HOMEpPA, HOMEPOB NEPHOJIa U TPYIIIIHI
3JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX saep. M30Tombl. DnekTpoHbl. CTpOoSHHE AIEKTPOHHBIX 000JI0UYEeK
aToMOB nepBbIX 20 xuMudeckux anemMeHToB lleproguueckoit cucremsl J[. . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH UW3MEHEHHUS pajguyca aTOMOB XHMHYECKHUX JJIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U NEPUOIAM.

3nauenune llepuogmueckoro 3akoHa u Ilepuogmueckoil CHCTEMbl XUMUYECKHX HJIIEMEHTOB IS
pa3BuTHS HayKu U npakTuku. [. . MeHneneeB — yu€HbIN U rpakIaHUH.

Xumuueckasi cBs3b. KoBaneHTHas (MOJsipHAs W HEMOJSAPHAsi) CBS3b. JEKTPOOTPHUIATEIHHOCTD
XUMHUYECKUX 3JIeMEHTOB. IOHHas CBS3b.

Crenenb oxucneHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [lpomecchl OKHUCIEHHS U
BoccTaHOBJIECHUS. OKHCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHe O00pa3lloB BEIIECTB METAUIOB M HEMETAIIOB, B3aMMOJCHCTBUE THUIAPOKCHUIA IIMHKA C
pacTBOpaMM KHUCJIOT M WIENOYEH, MPOBEACHUE OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHl OKUCIUTENIBHO-
BOCCTAHOBUTEIBHBIX PEaKInid (TOpEeHre, PEaKIIUU Pa3I0KEeHUsI, COSTUHEHU).

Meostcnpeomemnuwie ceasu

Peanuzamust MeXNpeAMETHBIX CBSI3€M MpH M3YYEHHMM XMMHU B 8 Kjlacce OCYIIECTBISIETCS 4epe3
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TMOHSATHH, TaK U TOHSATUH, SBISIONIUXCS CHCTEMHBIMH
JUTSL OTJICTBHBIX TIPEMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.



OO1w11e ecTeCTBEHHO--HAay4YHbIC NMOHATHSA: HAy4YHbIM (DaKT, rumoresa, TeOpUs, 3aKOH, aHAJIN3, CUHTE3,
KiIaccuukanus, MNEepUOAUYHOCTb, HAOIIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAaHHE, H3MEpEHHE, MOJEIb,
SIBJICHHE.

@dusnka: mMarepus, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIbI, PaJNOAKTHUBHOCTb,
MOJIEKYJIa, D3JEKTPUYECKUH 3apsj, BELIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHHE BELecTBa, ras,
¢bu3nyeckre BeJIMYMHBI, €IMHULBI U3MEPEHUs], KOCMOC, IIaHeThl, 3BE31b1, COHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbl, TOPHBIE TOPOJIBI, OJIE3HBIE UCKOTIAEMbIE, TOILUIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peakIusi

Ilepnonnueckuit 3akoH. Ilepuonmueckass cucrema xumuueckux sieMeHToB J[. M. Menneneesa.
CrpoeHre aToMOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOWCTB XHMMHYECKHUX 3JEMEHTOB MEpPBBIX TPEX
NIEPUOJIOB, KaJlUsl, KAJIbLUSA U UX COEAMHEHHUI B COOTBETCTBUHU C IOJIOKEHHUEM 3J1eMeHTOB B Ileproanyueckoii
CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHne BemiecTBa: BHIBI XMMHUYECKOH CBSI3U. THMBI KPUCTAIUIMUECKHX PEHIETOK, 3aBHCHMOCTH
CBOMCTB BEILLIECTBA OT TUMA KPUCTAJUINYECKOHN PEIIETKU U BUJa XUMUYECKOM CBSI3H.

Knaccuukanus m HOMEHKJIAaTypa HEOPraHMYECKUX BEIIeCTB. XHMHYECKHE CBOMCTBAa BEILECTB,
OTHOCSIINXCS K Pa3IMYHBIM KJIaCCaM HEOPTaHUYECKUX COCTUHEHHH, TeHEeTUYECKask CBSA3b HEOPTaHMUECKUX
BELIECTB.

Knaccupukanus XuMHUYECKMX pEaKUUH [0 pa3iMyHbIM IpH3HaKaMm (M0 YHCIYy U COCTaBy
y4YacTBYIOIIMX B pEaKIUM BELIECTB, IO TEMJIOBOMY 3(PQEKTy, MO H3MEHEHHUIO CTENEeHEeW OKUCIICHUS
XUMHYECKHX JJEMEHTOB, IO OOpPAaTUMOCTH, IO YYaCTHUIO KaTalM3aTtopa). DK30- M DHIAOTCPMUUYCCKUE
peaKIyu, TePMOXUMHUYECKHIE YPAaBHEHHUSI.

ITonatue o ckopoctu Xxumuueckoi peakuuu. IlonsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. IloHATHE O TOMOTrEHHBIX M TeTeporeHHbIX peakuusax. [loHsrue o karamuze. [lonstue o
XUMHAYECKOM paBHOBeCHH. DaKTOpbI, BIMAIONIMNE HA CKOPOCTh XUMHUYECKOW pEaKIUH W IOJIOKEHHE
XUMHAYECKOTO PaBHOBECHSI.

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE peakuuu, AIIEKTPOHHBIN Oananc OKHCITUTEIBHO-
BOCCTAHOBUTENbHOM peakuuu. COCTaBlIeHHE YPaBHEHUI OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX pPEAKUUil ¢
HCIOJIb30BaHNEM METO/Ia 3JIEKTPOHHOT0 OanaHca.

Teopust 3MEKTPOIUTUUECKON NHUCCOLMALMU. DJIEKTPOIUTHI U HEINEKTPOJIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMALMN BEIIECTB C pa3IMYHBIMU BUIAMU XUMHUYECKOM CBsi3u. CTeneHb AMCCOLMUAIMH.
CunbHble U crabble AIEeKTPOIHTHI.

Peakuuu wnoHHOro oOMeHa. VYcnoBHS NpPOTEKaHUs peakUuid HOHHOTO OOMEHa, IIOJHBIE W
COKpalll€HHbIC NOHHBIE YpaBHEHUS peakiuii. CBONCTBA KUCIOT, OCHOBAHHUM U COJIEH B CBETE MPECTaBICHUMN
00 31eKTponuTHYECKON Aucconranuu. KauecTBeHHbIe peakiiu Ha HOHBI. [IoHsATHE O THapONIN3Ee CONeH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMH KPUCTAJUIMUECKUX PEIIETOK HEOPraHMYEeCKHX BEIECTB — METAJIIOB U
HeMeTaJsIoB (rpadguTa W anmasa), CIOXKHBIX BEIIECTB (XJIOpHAa HATpusi), HCCIeAOBaHHWE 3aBUCHUMOCTH
CKOPOCTHM  XMMHYECKOH  peakuuu OT  BO3JEHCTBHA  pa3iaMyHBIX  (aKTOpPOB,  HCCIEHAOBaHHE
3JIEKTPOIIPOBOTHOCTH PAacTBOPOB BEILIECTB, MPOIECCA TUCCOLUAIIMU KUCIOT, MIeJI04Yel U cosieit (BO3ZMOXKHO
UCIOJIb30BaHUE BUJIEO MATE€pPHANIOB), NMPOBEACHHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKaAHUS
peaknuii HOHHOTO OOMeHa (0oOpa3oBaHWE OcCajKa, BBIACICHHE Ta3a, 0OO0pa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ HPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuui  (ropeHue, peakuuu
Pas3NoKeHus, COeAMHEHUs), pacllO3HABaHUE HEOPTaHUYECKUX BEILECTB C IOMOIIbIO0 KAYeCTBEHHBIX PEaKIUn
Ha MOHBI, pellIeHNe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl 4 X cOeTUHEHUS



OO6mass xapaktepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEeHH
okucnenus. CtpoeHne u GU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XMMHUYECKHE CBOMCTBA HA
IpuMepe xJiopa (B3aUMOJEICTBHE C MeTallaMHM, HEMeTajulaMu, uiesnodamu). XisopoBopopon. CosnsHas
KHMCIIOTa, XMMHMYECKHE CBOMICTBa, IOJIydeHHE, NpUMEHeHue. JlelicTBUE XJopa M XJOPOBOJIOpPOAA Ha
OpraHusM uesioBeka. BaxkHele XJI0pUabl U UX HaXO0XKJICHHUE B IPUPOJIE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIE
crerieHu okucieHus. CrtpoeHune W (pu3MyecKre CBOMCTBA NPOCTHIX BELIECTB — KHUCIOPOJA U CEpBHI.
AnnoTporHeie MOTUGHUKAIIMKA KHCIOPOJa U cepbl. XUMUYECKHUEe CBOMcTBa cepbl. CepoBOIOpO/, CTPOCHUE,
¢busnueckue U XuMH4eckue corcTBa. OKCHUIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKcuAoB. CepHas
KHCIOTa, (U3MYECKHe M XHUMHUYEecKue cBoicTBa (00IIMe Kak MpEeJCTaBUTENsl Kiacca KHUCIOT H
cnennpuyeckne). XUMHUYECKHE PEaKLUH, JISKAIINE B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOMYyYSHUS CEPHOM
kucioThl. [Ipumenenne ceproit kuciaotsl. Conu CepHON KUCIOTHI, KAYeCTBEHHAs! peaklus Ha Cylb(aT-uoH.
Haxoxpaenue cepbl u e€ coequHeHUN B mpupoie. XHUMHUYECKOE 3arpsi3HEHUE OKpYKaloleH cpeibl
COCTUHEHUSIMU cepbl (KUCIOTHBIE [OXIU, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTCTIEHU OKHUCJICHMs. A30T, pacnpocTpaHeHHWe B mpuponae, (GU3NYECKUE U XHUMUYECKHE CBOMWCTBA.
KpyroBopor a3zora B mpupoae. AMMHaK, ero (uU3MUECKhe M XUMHYECKHE CBOMCTBA, MOJIyY€HUE H
npuMeHerre. Conu aMMOHHMA, WX (U3NYECKHE W XUMHUYECKHE CBOWCTBa, MpuMeHeHue. KadecTBeHHas
peakiuss Ha HMOHBI aMMOHHMs. A30THas KHUCJIOTa, €€ MOJydyeHHe, (PU3MYecKue M XHMUYECKUE CBOMCTBA
(obmue kak mpencTaBUTENs Kiacca KHUCIOT U crenudpuyeckue). Vcmoiapb3oBaHHE HHUTPATOB M COJEH
aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX yHoOpeHuil. XuMHYECKOe 3arps3HEHUE OKpPYKAlollel cpeabl
COCUHEHUSIMHU a30Ta (KHUCIOTHBIE JIOKIHW, 3arpsA3HEHHE BO3JyXa, IHOYBbl M BOJ0EMOB). dDocdop,
aimorpornabie Mogudukanuu (ocdopa, duzmueckue U xumudeckue cpoiictBa. Oxcua docecdopa (V) u
dochopHas kucnora, (uU3MUECKHMEe U XUMHUYECKHE CBOWCTBa, moiydeHue. McmomszoBanue (ocdatoB B
KaueCTBE MHUHEPAIbHBIX YI00pEHUH.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. YTJIEpOa, alIOTPONHbIE MOAU(UKALIMU, PaCIPOCTPAaHEHNE B TIPUPOJIE, PU3NUECKHUE U
XUMHYecKHne cBoicTBa. Ancopouus. KpyroBopot yriepoaa B nmpupoae. OKcuabl yriepoaa, ux pusnueckue
U XMMUYECKHE CBOMCTBa, JAEUCTBHE HA JKUBBIE OPraHU3MBI, MOJIyY€HHE M NPUMEHEHHE. DKOJOTMUYECKUe
npoOneMbl, CBsi3aHHBIE ¢ OKcuaoM yriepoaa (lV), rumoresa T1JI00aNbHOTO TOTEIUICHUS KJIMMaTa,
MapHUKOBBIN AP deKT. YTonbHast KUCIOTa U €€ CoNu, UX (PU3NUECKHe U XUMHUYECKHE CBOICTBA, OIyYeHHUE U
npuMeHeHue. KauecTBeHHas peakuus Ha kapOoHaT-HOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, METUIIMHE,
MPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHayasbHbIE OHATHS 00 OPraHUYECKUX BELIECTBaX KakK O COEMHEHUSX yriiepoja (MeTaH, 3TaH,
STHWJIEH, alleTHJIEH, ATaHOJ, IJIMIEPUH, YKCYCHas KuciaoTa). [IpupoaHble HCTOYHUKY YIiIeBOJOPOIOB (Yrob,
NPUPOJHBIN Ta3, He(Th), NPOAYKTH HUX MNepepaloTku (OEH3MH), UX POJIb B OBITY U NPOMBIIUIEHHOCTH.
IToHATHE O GMOJIOrMYECKH Ba)KHBIX BEIECTBAX: XKHUpax, Oeskax, yrieBoAax — M UX POJIM B KU3HU YEIOBEKa.
MatepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTAaHUUYECKUX COSAMHEHUH.

Kpemuuii, ero ¢usmueckue M XHUMHUYECKHE CBOWCTBa, mojiyueHue M mnpumeHeHHe. CoeauHEeHUs
KpeMHHUA B nipupoze. O6mue npeacrasienus o6 okcuae kpeMuus (1V) u kpemuueBoit kucnore. CUITUKATHI,
UX HCIIOJIb30BaHHE B OBITY, B HPOMBIIIJICHHOCTH. BaxkHeline cTpouTeNnbHbIE MaTepHalbl: KepaMHKa,
CTEKJIO, IIEMEHT, 0€TOH, jkene300eToH. [Ipobiempl 6€30MMacHOTO UCIIOIB30BAHUS CTPOUTEIHHBIX MAaTEPHAIIOB
B TIOBCETHEBHOM JKM3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHWYECKUX BEIIEeCTB, CBOWCTB COJITHOW KHUCIOTBI, IPOBEICHHE
Ka4eCTBEHHBIX PEaKINil Ha XJIOPUI-UOHBI H HAOIIOICHNE IPU3HAKOB UX MIPOTEKAHHUS, OTIBITHI, OTPAKAIOIINE
¢uznyeckne M XHMMHYECKHE CBONCTBA TaJOT€HOB M HUX COEIMHEHUIl (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIOB), O3HAKOMJICHHE C 00OpasmamMu XJOPHAOB (TaJOoTeHUIOB), O3HAKOMJIEHHWE C OOpa3laMu



ceppl M €€ coeauMHEHUsMH (BO3MOXKHO HCIOJB30BaHUE BHUICOMATEPUAIOB), HAOIIOJCHUE TIpoliecca
oOyriauBaHUs caxapa MOJ JCHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOW KHCIOTHI, M3yUY€HHUE XHUMHUYECKHX
CBOWCTB pa30aBICHHOW CEpPHON KHUCIIOTHI, MPOBEACHHE KAueCTBEHHOW peakiuu Ha CcyabpaT-uoH |
HaOIItoIeHNe TpU3HAKa €€ MPOTEKaHUs, 0O3HAKOMIICHHE C (PU3NYECKUMU CBOWCTBaMU a30Ta, (hocdopa U ux
COCIUHEHNI (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEpPHANIOB), o0OpaslaMu a30THBIX U (QochOpHBIX
ynoOpeHui, moilyueHue, CcoOUpaHHe, paclOo3HaBaHWE U H3yYEHHE CBOMCTB aMMHaka, IpPOBEICHHE
KAueCTBEHHBIX PEaKIMii Ha HMOH aMMOHUsA W (ocdaT-HOH W HU3YyUYCHHE MPU3HAKOB HUX TNPOTCKAHUS,
B3aUMOJICIICTBE KOHLEHTPUPOBAHHOM Aa30THOM KHMCIOTBI C MEAbI0 (BO3MOXKHO MHCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), M3yYEHUE MoOJIeJe KPUCTAJUIMYECKUX pemEToK anMasa, rpadura, QysuiepeHa,
O3HAaKOMJIEHHE C MPOILIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTUBOTA3a, TOTyYCHHE, COOMpaHre, PACIIO3HABAHUE M U3YYCHUE CBOMCTB YIIIEKUCIIOTO ra3a, POBeIcHUE
KAueCTBEHHBIX peaknuii Ha KapOOHAT M CHIMKAT-MOHBI W UW3YYCHHE TNPU3HAKOB WX NPOTCKAHUS,
O3HAKOMJICHHE C MPOAYKIHMEH CHUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE SKCHEPUMEHTAIBHBIX 3a/Jad IO
TeMe «BakHel1ne HeMeTauIbl U UX COCAUHEHUSD.

MeTtaJuibl ¥ UX COeTMHEHUS

OO6mrast xapakTepuCTUKa XUMHUUYECKHX HJIEMEHTOB — META/UIOB HAa OCHOBAHUHU HX TOJIOKEHUS B
[lepuonnueckoil cucreme xumuueckux 3ineMeHToB [[. M. MenneneeBa u crpoenuss atomoB. CTpoeHHe
MeTauioB. Meraymuindeckasl CBsI3b U METAJUIMYECKass KPUCTAIIMYECKas: PEIIETKA. DIEKTPOXUMUYECKUM Pl
HanpspkeHud metauioB. dusnueckue M XUMHUYECKHE CBOMcTBa MeTaiioB. OOmue crocoObl MOy4eHHUs
MeTaisioB. [ToHsITHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3alllUThl UX OT Koppo3uu. CruiaBbl (CTalb,
YYT'yH, JIOPaTIOMUHUHN, OpOH3a) U MX TPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[lenounble MeTaynbl: nonoxkeHue B llepuommueckoit cucreme xumuyeckux snemento JI. WM.
MeneneeBa, CTpOGHHE MX aTOMOB, HaxoKiaeHue B mpupoze. dusnueckne m XMMHUYECKHE CBOMCTBA (Ha
npuMepe Hatpus U Kanus). OKCUIbI U THAPOKCUIIBI HATPUA U Kanus. [IpuMeHeHue menoyHbIXx METaUIOB U
UX COEOUHEHUMN.

[IlenouyHO3eMeNbHBIE METAJUIBI MAarHUW M KaibUui: monoxxkeHue B llepuogumyeckoit cucreme
xuMHuueckux 3nemeHToB . . MeHneneeBa, CTpo€HHE UX aTOMOB, HaXOXKJICHHE B npupoae. dusznueckue u
XUMHUYECKHAE CBOMCTBA MarHusi W Kaiblus. BakHeimne coenuHeHUs: KanbIus (OKCUI, TUAPOKCH, COJIH).
XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuonnueckoit cucreme xumuueckux sneMeHtoB J[. M. Menneneesa,
CTpOEHHE aToMa, HaXOXJeHue B npupoje. Gusndeckne u XUMUYECKHUE CBOMCTBA alfOMUHUSA. AMGBOTEpHbBIE
CBOWCTBA OKCHJIAa U THAPOKCUIA ATFOMUHUA.

Kenezo: nmonoxenune B Ilepumonuueckoin cucreme xumuueckux snemeHtoB J[. M. Menneneesa,
CTPOEHHUE aToMa, HaxoxkjaeHue B mnpuponae. dusnueckue M XUMUYECKHE CBOMCTBa xkene3a. OKCUIbI,
ruapokcu bl U conu xxenesa (1) u sxenesa (111), ux cocras, cBoMCTBa U MOTyUYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIGHHE C OO0pa3llaMH METalIOB M CIUIaBOB, HMX (DU3MUECKUMHU CBOICTBAMH, H3Y4YCHHE
pE3yNbTaTOB KOPPO3UU METAVIOB  (BO3MOXHO HCIIOJIb30BAaHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUSI OKCHJA KaJbIUS W HATPUS C BOJON (BO3MOXKHO HCIIOJIb30BAaHWUE BHUICOMATEpPHAJIOB),
MCCTIEIOBAaHUE CBOMCTB KECTKOW BOJIBI, MPOIECCA TOPEHUS JKeJle3a B KUCIOpoae (BO3MOXKHO UCTIOIh30BAHHE
BUJICOMATEPHAIIOB), TMPU3HAKOB TMPOTEKAHHUS KAYECTBEHHBIX pEaKIUid Ha HWOHBI: MarHUs, KaJbIIHs,
amomuHus, 1uHKa, skene3a (1) u xemeza (Il), memm (ll), HaOnromeHne u omUcaHUE TPOIECCOB
OKpalllMBaHUs TUTAMEHU MOHAMHU HATPUs, KA U KaIbIUS (BO3MOKHO HCIOJIB30BaHUE BHICOMATEPHAIIOB),
ucciaenoBaHe aM(OTEpHBIX CBOWCTB THUAPOKCHAA ATIOMUHMS W THUIPOKCHIA IIMHKA, PEIICHHUE
AKCMEPUMEHTANIbHBIX 33/1a4 110 TeMe «BaxxHel e MeTaibl U UX COSAMHEHUS».

XuMus M OKpyxKamoLas cpeaa

BemecTBa m Marepuasibl B TOBCETHEBHOM JKM3HU 4YeJIOBEKa. be3omacHoe MCnoap30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBast moMoIpb Mpu XUMUYECKHUX 0’KOTAaX U OTPABIICHUSX.



XuMUYecKkoe 3arps3HeHHe OKpYyKarollel cpeabl (IpeneibHas JOMycTUMas KOHIIEHTpAIusl BEIECTB,
nanee — [1J1K). Posib XxuMuu B perieHuH SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3IoB MaTepHaoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJUMEPHBIE MATEPHATIBI).

Meoscnpeomemmnwie ceasu

Peanuzanusi MeXnpeaMEeTHBIX CBSI3ed MPU M3YUYEHUH XMMHHM B 9 Kiacce OCYIIECTBIISIETCS Yepes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSATUH, TaK U TOHATUU, SIBISIFOIIMXCS CHCTEMHBIMH
JUTS. OTACTBHBIX MPEMETOB €CTECTBEHHO--HAYIHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAY4YHbIE MOHATUSA: HAY4HBIN (DaKT, rumoresa, 3aKOH, TEOPHUS, aHAINU3, CHHTE3,
KJaccupuKalus, NEePUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, H3MEpPEHUE, MOJEIb,
SBJICHHUE, TTAPHUKOBBIHN 3((EKT, TEXHOJIOTUS, MAaTEPUAIIBI.

dwuszuka: mMarepus, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIH], WU30TOIbI, PaIlOaKTHBHOCTS,
MOJIEKYJIa, JEKTPUUECKHM 3apsijl, MPOBOIHUKH, MTOITYIPOBOJAHUKH, AUIIEKTPUKH, (DOTOIIEMEHT, BELIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTaNInYecKas penérka,
CIUIaBbI, (PU3UYECKHE BEIMYMHBI, SAVMHHIIBI MU3MEPEHUsS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3MIBI,
Comnnue.

buonorus:  dorocuHTes, npixanue, Ouocdepa, IKocHCTeMa, MUHEpaJbHbIe  yI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIIECTBA.

I'eorpadus: armochepa, runpocdepa, MUHEPAIIBI, TOPHBIE TOPOJIBL, MTOJIE3HBIE UCKOMIAEMbIE, TOILUIHBO,
BOJHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHH HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOrpaMMBbl OCHOBHOTO OOIIEro oOpa30BaHUs JOCTUTAIOTCS B
Xo7e OOy4eHHsS XHUMHUHU B €IUHCTBE Yy4eOHOW M BOCIUTATEIBHOW JESATETBHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMH POCCUNCKUMU COLMOKYJIBTYPHBIMHA U JYXOBHO-HPABCTBEHHBIMU LIECHHOCTSMH, IPUHATHIMU
B 00I1leCTBE MTpaBWJIaMU U HOPMaMHU MOBEJCHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS
U COLMAIN3aluu 00y4JaronInXxcs.

JIMYHOCTHBIE pE3yAbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCS CHCTEMOMU
MMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUA U PACIIMPEHUE ONBITA IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCIE B
YacTH:

1) naTpruoTHYeCKOro BOCUTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HayYHOMY HACJEIHUIO,
MOHUMAHUS 3HAYEHUS XMMHUYECKOW HAyKH B >KM3HM COBPEMEHHOrO OOIeCTBa, CIIOCOOHOCTH BIAJETh
JOCTOBEpHOI MH(OpMaIMel 0 MePeOBBIX TOCTHKEHUSX U OTKPHITUAX MUPOBOW M OTEYECTBEHHON XUMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpa 1 00IIeCTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS O COLMAIBHBIX HOPMaxX M MPABWIAX MEXIUYHOCTHBIX OTHOIIEHUH B KOJUJIEKTHBE,
KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, y4eOHO-UCCIeI0BATEIbCKON, TBOPUYECKOM
U IPYTUX BUAAX JEATEIHHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM AEATEIBHOCTH MIPU BBHITIOJHEHUH
y4eOHBIX, TIO3HABATENIbHBIX 337124, BBHIMOJIHEHUN XUMHUYECKUX OKCIEPUMEHTOB, CO3AAHUU YYEOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO ¥ B3aWMOIIOMOIIM B IpOLIecCe 3TOM y4eOHOH esaTenbHOCTH,
TOTOBHOCTU OLIEHHMBAaTh CBOE IMOBEAEHUWE U MOCTYNKH CBOMX TOBApHUILEH C MO3UMLUUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCIIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TO3HAHUS:

MHUPOBO33PEHUYECKUE IMPEJICTABICHUS] O BEIIECTBE M XHWMHUYECKOM peaklMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIOLIME OCHOBY JUISI IOHMMAaHUsl CYIIHOCTH Hay4HOU
KapTUHBI MHpa, TMPEACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPHPOMBI, B3aHMMOCBS3IX
YeJioBeKa C MPUPOJHON CPesloi, O posiv XMMHH B TO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHbIE MOTHUBBI, HAIIPABJIEHHbIE HA IMOJIY4YEHHE HOBBIX 3HAHUI 10 XUMHUHU, HEOOXOIUMBIE
s 0OBsCHEHUS HAOMIOAAeMbIX TMPOILIECCOB U  SBICHHM, TMO3HABaTeNbHOM, WH(GOPMAIMOHHONW W
YUTATEIbCKON KYIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSITENIbHON paboThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEACTBAMH HMHPOPMAIIMOHHBIX TEXHOJIOTHUI;

UHTEpEC K OOy4YeHHI0 U TO3HaHMIO, JII0OO3HATENbHOCTb, TOTOBHOCTb M CIIOCOOHOCTh K
caM0o00pa3oBaHMIO, MPOEKTHOW M  HCCIIEAOBATENIbCKOM  JI€ATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAMpPaBIEHHOCTH U YPOBHS O0y4YEHHS B HajbHEHIIEM;

4) opMHUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHE IIEHHOCTH J>KU3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBbIO, YCTAaHOBKHM Ha
3JI0pOBBIIl 00pa3 >KW3HU, OCO3HAHUE TIIOCIEACTBUN M HENpPUSATHE BPEAHBIX NPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOUMOCTH COOIIOIEHUS MpaBHil 0€30MaCHOCTH NpU OOpAIEHUH C
XUMUYECKUMH BEIIECTBAMU B OBITY M pEeabHOM KU3HU,

5) Tpy/10BOr0 BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY HM3YYEHHUIO MpodeccHii U TpyAa pa3iuyHOTo pojia, YBaXXEHHE K TPyAy U
pe3yiabTaTaM TPYIOBOM JAESITENbHOCTH, B TOM YHUCJIE€ Ha OCHOBE NMPUMEHEHHMsI MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIH BbIOOp WHIUBUAYaIbHOW TPACKTOPUU TNPOAOKEHUs 00pa3oBaHUs C Y4ETOM
JUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEHN, YCIEIIHON
npodecCHOHAEHON JEITeTbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aTalTHPOBATHCS B
npodeccuoHaILHOM cpeie;



6) 9K0JIOTHYECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKHU I1e71eCO00pa3HOe OTHOLIEHUE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €€
CYIIECTBOBAHMSA, TOHHUMAaHUE IIEHHOCTH 3J0pOBOro M Oe3omacHoro oOpas3a »KH3HH, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (PM3UYECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIECHHOCTU COOJIIOICHHS
paBui 0€30MaCHOrO MOBEACHMS IIPU paboTe C BELIECTBAMHU, a TAK)XKE B CUTYALUX, YTPOXKAIOIINX 3/10POBbIO
W SKU3HH JIIOJICH;

CIOCOOHOCTH TPHUMEHATh 3HaHUS, IOJIydaeMble NpPU HU3YYCHHHM XUMHH, IS DPELICHUs 3ajad,
CBA3AHHBIX C OKpPYXKalOLIEed IPUPOJHOW CPEAOW, U IOBBIIICHUS YPOBHS JKOJIOIMYECKOM KYJIBTYPBI,
OCO3HaHM ITI00AJILHOTO XapaKTepa KOJIOTMYECKUX MPo0JieM U IyTe X pelleHHs IMOCPEICTBOM METOJ0B
XUMHMH, OKOJOIMYECKOrO  MBIIUICHHUsS, YMEHHMS  pPYKOBOJICTBOBAaTbCS MM B  II03HABAaTEIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe mMeTanpeqMeTHBIX pe3yabTaTOB BBIAEISIOT 3HAYUMBbIE JUIsl (POPMUPOBAHMSI MUPOBO33PEHUS
oOlIeHay4YHbIC TOHATHUS (3aKOH, TEOpHs, MPUHILMII, T'MIIOTe3a, (AKT, CUCTEMa, IPOLECcC, IKCHEPUMEHT U
ApYyTroe.), KOTOPbIE UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax U IMO3BOJSIOT Ha OCHOBE
3HaHUH W3 ATHX MPEIMETOB (OPMHPOBATH TNPEACTABICHUE O IIEIOCTHOW HAYYHOW KapTHHE MHpa, U
YHUBEpCaJbHbIE YyueOHble JIeWcTBUS (IIO3HABATENbHbIE, KOMMYHHMKATHUBHBIC, PEryJISATUBHBIE), KOTOpbIE
obecreynBaOT (OPMHUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYILIECTBICHUIO
y4eOHOH eI TETbHOCTH.

Ilo3naBaTenbHbIC YHHBepPcAJIbHbIE YUeOHbIe el CTBUSA

Ba3zoBbie Joruyeckue AeiicTBus:

YMEHHS UCII0JIb30BaTh IMPUEMBI JJOTMYECKOI0 MBILIUICHUS IIPU OCBOCHUU 3HAHWI: PaCKpbIBaTh CMBICI
XUMHUYECKUX TMOHATUHN (BBLAEIATh MX XapaKTEepHbIE NMPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTUMU
MOHATHUSIMH ), MICTIOJIb30BATh MOHATHS [T O0BSICHEHUS OTAETBHBIX (DAKTOB U SBJICHUN, BRIOMPATh OCHOBAHHS
U KpUTepUH Ui KJIacCU(PHUKAIMM XUMHYECKUX BEIIECTB U XUMHUECKUMX peakUui, yCTaHaBIMBAaTh
IPUYMHHO-CJIEJICTBEHHbIE CBSI3M MEXIY OOBEKTaMM M3Y4YEHUs, CTPOUTH JIOTMUYECKHE PACCYKICHHS
(MHIYKTUBHBIE, A€TYKTUBHBIE, [10 aHAJIOTUH), J€J1aTh BBIBO/bI U 3aKJIFOUEHUS;

YyMEHHE TPUMEHATh B TpPOLECCe T[O3HAHUA TMOHATUS (IpeaIMETHblE W  MEeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MCIIOJIb3YEMbIE B XUMHH, ITPe0Opa30BbIBATh HIMPOKO NMPUMEHSEMBIE B
XMUMUU MOJIENIbHBIE TPEACTaBICHUS — XMMHUYECKMH 3HaK (CHMMBOJI 3JIEMEHTa), XMMHueckas (opmyna u
YpaBHEHHE XHMHUYECKOM pEaKIMH — MpH pPElIeHUH Y4eOHO-TIO3HABATENIbHBIX 3ajad, C Y4YETOM 3THUX
MOJIETIbHBIX MPEICTABICHUI BBISBIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX 0ObEKTOB
— XMMHYECKHMX BEIIECTB W XHUMHMYECKUX pEaKIHi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, MNPUYUHHO-
CJIEICTBEHHBIE CBS3M U IPOTUBOPEYHS B M3yUAEMBIX IPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHHE HCHOJb30BaTh ITOCTaBICHHBIE BOIPOCHI B KAayeCTBE MHCTPYMEHTA IIO3HAHMUS, a TAKXKE B
Ka4yecTBE OCHOBBI /1151 (JOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYKICHUIA;

npuoOpeTeHue OmblTa [0 IUIAHUPOBAHWIO, OPraHM3allMd U  TPOBEJIEHHIO  YYCHMYECKUX
AKCIIEPUMEHTOB, YMEHHE HA0II0AaTh 32 XOJ0M IPOIIecca, CaMOCTOSITENIbHO IPOrHO3UPOBATh €0 pe3yibTar,
dbopMynrpoBaTh 0000LIEHUS U BBIBOJBI IO pe3ysbTaTaM MPOBEAEHHOIO ONBITA, UCCIIEI0BAHUS, COCTABIATh
OT4ET O MpoAeTIaHHo pabdorTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3IMYHBIX BHJIOB U (Popm
MIpe/ICTaBJICHMS], TOJYyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAs JINTEpATypa XHUMHUYECKOTO
COJIepKaHusl, CIpPaBOUHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUYECKH OLIEHWBATh MPOTHBOPEUYHMBYIO M
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSATh pAa3JIMYHble METOJAbl U 3alpochl NpU MOUCKE U OTOOpe HHPOpMALUH U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOAMMBIX JJIsi BBINOJHEHHUS Y4YeOHBIX UM I[O3HABATEJbHBIX 3ajau
onpeAenéHHOro  TUMa, NpuoOpeTeHHe ombiTa B  00JacTH  HUCHOJIB30BaHUS  MHQPOPMAIMOHHO-



KOMMYHUKATUBHBIX TEXHOJIOTHUI, OBJIaJIEHUE KYJIbTYpOi aKTUBHOT'O UCIIOJIb30BAHMSI PA3TUYHBIX MOMCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO  BBIOMpATh ONTUMaJbHYIO (QopMy MpeAcTaBieHuss uHbopMauuu U
WUTIOCTPUPOBATH PelIaeMbIe 3a/1a4l HECIIOKHBIMHU CXeMaMU, JruarpaMMaMHu, IpYyruMu GopMamMu rpaduKe |
AX KOMOMHAILIUAMIE;
YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATH B IpoOIecce yYEOHON M MCCIIeI0BATENbCKON 1eATeIbHOCTH
MH(OPMALIMIO O BIMSHUM IPOMBIIICHHOCTH, CEIbCKOrO XO3sIiiCTBa M TpaHCIOPTa HA COCTOSIHHE
OKpY>Karollel MPUPOJHON CPEIBL.
KoMMmyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBHUS:
YMEHHS 33/1aBaTh BOIPOCHI (B X0j€ Auanora u (WiM) AUCKYCCUU) MO CYIIECTBY OOCY>KIaeMON TEMbl,
(bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBIIOJIHEHUS MTPEIJIOKEHHON 3a/1a4H;
YMEHHSI TIPEJCTABJIATH TOJTYYCHHBIE PE3yJIbTaThl IMO3HABATEIHHOW JEATEIBHOCTH B YCTHBIX H
MMCbMEHHBIX TEKCTaxX; JeNaTh IPE3CHTAIUI0 pPE3yJIbTATOB BBHIMOJHEHHUS XUMHUYECKOTO JKCIEPHUMEHTa
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO MPOEKTA);
YMEHHSI Y4eOHOro COTpPYJHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOW I103HABaTEIbHOM U
MCCIIEIOBATENILCKONW JIEATENPHOCTH TPU PEIICHUHM BO3HUKAIONIMX NpoOjeM Ha OCHOBE yuéra oO0ImuX
HWHTEPECOB M COTJIACOBAHUS MO3HIIHIA (00CYKICHHSI, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPAHHAIIUS
COBMECTHBIX JICHCTBHI, ONpeieieHue KPUTEPUEB MO OLICHKE KaueCTBA BBITIOJTHEHHON paOOTHI U IpyTHe).
PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:
YMEHHE CaMOCTOSITEJIBHO  OINpPEAENsATh LENu JAEATEIbHOCTH, IUIAHUPOBaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh M NpPU HEOOXOIMMOCTH KOPPEKTHPOBAaTh CBOKO JESTEIBHOCTh, BBIOMpATh Hambolee
s deKkTUBHBIE CIIOCOOBI pelIeHus] y4eOHBIX M TO3HABATENbHBIX 33]a4, CAMOCTOSITEIIBHO COCTaBISATh WIIH
KOPPEKTUPOBATh MPEIJIOKEHHBIA aNrOPUTM ACHCTBHI MpPH BBHIMOJHEHUM 3aJaHUN C Y4ETOM MOIY4YECHUS
HOBBIX 3HAHHMI 00 M3y4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKIMSX, OLICHUBATh COOTBETCTBUE MOIYYCHHOTO
pe3yibTaTa 3asBICHHOW LEIH, YMEHHE HCIIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, NpEJiaracMbie B
YCIIOBUY 3aJaHHIA.
HNPEIMETHBIE PE3YJIbTATbBI
B cocraBe npeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENBHOTO COAECpPMaHHS, YCTAaHOBIEHHOTO
naHHOM (denepasibHOM pabodeil MPOrpaMMoid, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHBIE 3HAHMUS,
YMEHHUS U COCOOBI AeHCTBUM, crienuduyeckue AN MPeAMETHON o0nacTu «XUMHU», BUABI JESITEIbHOCTH
M0 TIONYYEHUIO HOBOTO 3HAHWsS, €r0 HMHTEpHpeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3TUYHBIX
Y9eOHBIX M HOBBIX CUTYaIlUsX.
K xonmy oOyuenust B 8 kJ1acce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpPaXKaThb
c(hOpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:
® PacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSTHHA: aTOM, MOJIEKYJIa, XUMUYCCKHHA JJIEMEHT,
IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJAHAs), BAIEHTHOCTD,
OTHOCHUTEINIbHASl aTOMHAsi U MOJIEKYJIsSIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAsI Macca,
MaccoBasi JI0Jsl XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIIPHBIA O00BEM, OKCHI, KHCJIOTa,
OCHOBaHHWE, COJb, DJIEKTPOOTPUIATEILHOCTh, CTENECHb OKUCICHUS, XHMHUYECKas peaKilus,
KIacCUpUKALUA PEaKIUil: peaklru COSAUHEHHUsS, PEaKIHH Pa3I0KEHUs, peaklud 3aMelIeHUs,
peakiuu 0OMeHa, PK30- U SHAOTEPMHUYECKUE PEaKIUH, TeTIOBOU 3(PQEeKT peakiuu, siApo aroma,
AJIEKTPOHHBIN CJION aroma, aTOMHas opOuTaib, paAuyCc aromMa, XMMUYecKas CBsS3b, MOJSpHas U
HETOJIsIpHAs] KOBAJICHTHAS CBsI3b, HOHHAS CBs3b, MOH, KATHOH, aHUOH, PAacTBOP, MAaccoBas JOJIS
BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B PACTBOPE;

¢ WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TIOHATHH W TMPHUMEHSATH 3TH TOHSATHUS TPH
OIHMCAaHUU BEIIECTB U UX MPEBPAICHUM;

® WCIOJNB30BaTh XUMHYECKYI) CHMBOJIMKY [UIS COCTaBJICHUS (OPMYJ BEHIECTB M YpaBHEHHI
XUMHYECKHUX PEaKIIHii;

® ONpEeNeNsITh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSIX, CTENICHb OKHCICHUS
JJIEMEHTOB B OMHAPHBIX COCIWHEHUSX, MPUHAIICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCy



coeuHeHu no ¢popMyam, BUJI XUMHUUECKON CBSI3U (KOBAJCHTHAs M MOHHAs) B HEOPraHUYECKHUX
COC/INHEHMSIX;

packpsiBaTh cMmbich [lepuonnueckoro 3akona /. M. MeHneneeBa: 1eMOHCTPUPOBATh MOHUMAHHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX JJEMEHTOB OT UX IIOJIOKEHUS B
[Tepuoanueckoii cucteMe, 3aKOHOB COXPAaHEHHUsI MAcChl BEILIECTB, OCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHHMsI, 3aKOHa ABOraapo;

ONKCHIBATH M XapaKTepu3oBaTh TaOnmmuHylo (opmy Ileproamueckoil cHCTEMbl XUMHYECKHX
AJIEMEHTOB: pa3iMyaTh MOHATUS «TJaBHas nmoarpynna (A-rpymnma)» u «nobounas noarpymnna (b-
rpymna)», Majble U OOJIbIINE MEPUOJIbI, COOTHOCUTH 0003HAUYECHHUSI, KOTOpPbIE UMEIOTCS B TabIuUIEe
«Ilepuoanyeckas cucrema xumuueckux ssemeHToB [l WM. MengeneeBa» ¢ 4YUCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHUSI aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsl fAjnpa, oOliee
YHCIIO 3JIEKTPOHOB M paclpe/iesieHue X MO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIUPOBATh XUMUYECKUE SJIEMEHTHI, HECOPraHMUECKHE BEIEeCTBA, XUMUYCCKUE PEAKIIUU
(Mo uMcy ¥ COCTaBY YYacTBYIOIIUX B PEaKLMU BEIIECTB, IO TEIUIOBOMY 3h(DeEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPK/1asi ONMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuuii;

MIPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCMMOCTH OT MX KaY€CTBEHHOI'O COCTaBa, BOZMOXHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUI B Pa3JIMUHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTENBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JeMeHTa 1Mo (opMyse COCAMHEHHUS, MACCOBYIO JOJII0 BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peaKIlnu;

MIPUMEHATh OCHOBHBIE OMNEPAIMH MBICIUTEIBHON ACSITEIBHOCTU — aHAJIU3 U CHUHTE3, CPaBHEHUE,
00001IeHIe, CUCTEMATHU3AIINIO, KIIACCU(PUKAIINIO, BBISIBIICHUE TIPUIMHHO--CIICACTBCHHBIX CBS3CH —
JUISL W3Y4YEHUs CBOMCTB BEIIECTB M XHUMHYECKUX pPEaKLUUW, €CTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUS — HAOII0/IEHUE, U3MEPEHUE, MOACIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH );
CIIeJIOBaTh MpaBUJIaM MOJb30BAaHUS XUMUYECKOW MOCYI0i U Jab0paTOpHBIM O0OpydOBaHHEM, a
TaKKe IpaBuiIaM oOpaleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU IO BBITTOJIHEHHUIO
a0OpaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O M COOHMPAHUI0 Ta3000pa3HbIX BEIIECTB
(Bomopoa W KHCIIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C OMPEEIEHHON MaccoBOW Joieid
pacTBOPEHHOIO BEUIECTBA, IUUIAHUPOBATh M MPOBOJUTH XUMHUYECKHE SKCHEPUMEHTHI 10
pacrmo3HaBaHUIO PACTBOPOB IIETOYEH W KHUCIOT C TOMOIIBI0O HWHIUKATOPOB (JTaKMYC,
¢denondranen, METUIOPAHK U IPYTHE).

K koHiy oO0y4yeHus B 9 Kjacce HpeAMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHATHUH: XUMHUYECKHM DJIEMEHT, aTOM, MOJIEKYIa,
MOH, KarTUOH, AaHHMOH, IIPOCTO€  BELIECTBO,  CIIOKHOE  BEIIECTBO,  BAJIEHTHOCTD,
JJEKTPOOTPULATENIBHOCTh, CTENEHb OKHMCICHHs, XHMHMYECKas peaklus, XUMUYECKas CBs3b,
TEII0BOM 3¢ (eKT peakuu, MOjb, MOJSPHBIM 00BEM, pacTBOp, DJIEKTPOIUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JIUCCOLMAIMS, pPEeaKIUd HOHHOrO OOMeHa, KaTajau3aTop, XHUMHYECKOe
paBHOBecHe, 0OpaTHUMbIe U HEOOpaTUMBble peaKkuu, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIEC PEaKIIIH,
OKHUCJIUTEIb, BOCCTAHOBHUTENIb, OKHCJIEHHE M BOCCTAHOBJIEHHE, AaJUIOTPONUs, aM(OTEPHOCTD,
XUMHYECKas CBS3b (KOBaJIEHTHAs, HOHHAs, METAJUIMYECKas ), KpUCTaNInYecKasi petéTka, KOppo3us
METAJIJIOB, CIIaBbl, CKOPOCTh XUMUYECKON peaklny, IPeaesIbHO AonycTuMas KoHueHTpauus [IJIK
BEILECTBA;

UJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX IOHSATUN U IPUMEHATH 3THU IOHATHS IIPU
ONMCAHUU BEUIECTB U UX IIPEBPAIICHUN;



UCTOJb30BaTh XMMUYECKYI0 CHMBOJIUKY JUISI COCTaBJiC€HHs (OpMYJT BEUIECTB U YpaBHEHHA
XUMHYECKUX PEAKIIU;

ONpPEAEIATh BAJIEHTHOCTh M CTEIEHb OKUCIECHHUS XHMHUYECKHMX JJIEMEHTOB B COEIUHEHMSIX
Pa3IMYHOIO COCTaBa, MPHUHAJJICKHOCTh BEIIECTB K OMpPENeIEHHOMY KIJIacCy COCAMHEHHH 110
dbopMynaM, BUJI XUMHUYECKON CBA3HM (KOBAJICHTHAs, HOHHAs, METAJJINYECKasl) B HEOPraHU4YEeCKUX
COCMHEHUSX, 3aps/l MOHA 10 XWMHYECKOH (opmyre, xapakrep cpeasl B BOAHBIX PacTBOpax
HEOPraHWYECKUX COEAUHEHUM, TUI KPUCTAIIMYECKON PEIIETKA KOHKPETHOIO BEUIECTBA;
packpsiBaTh cMmbici Ilepuonnueckoro 3akona /[[. M. MeHnneneeBa WM JAEMOHCTPUPOBATH €r0
MOHMMAaHKE: ONMCHIBATh W XapaKTepH30BaTh TaOnuuHylo ¢opmy llepuonmueckoil cucTemsl
XUMHUYECKHUX D3JIEMEHTOB: pa3inyaTh MOHATUSA «TJIaBHasg MOArpymmna (A-Trpymmna)» U «11odoodHas
noarpynna (b-rpymma)», maneile u OonbliMe MEPHOJbl, COOTHOCHTH OOO3HAYEHHUS, KOTOpHIE
UMEIOTCS B NEPUOAMYECKON TalnMile, C YHCIOBBIMH XapaKTEpPUCTUKAMU CTPOEHHS aTOMOB
XUMHAYECKHX AJIEMEHTOB (COCTaB U 3apsijl Aapa, 00IIee YHCIIO IEKTPOHOB U paclpeieieHue X Mo
ANEKTPOHHBIM CJI0SIM), OOBIICHATH O0IIHME 3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB 3JIEMEHTOB U UX
COEIMHEHUI B Mpeenax MajiblX MEPUOJIOB U IJIaBHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE HJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA, XUMHYECKHE DPEaKIIHU
(10 YMCITy ¥ COCTaBy yYacCTBYIOUIMX B PEAKIIMH BEUIECTB, IO TEIUIOBOMY 3(deKTy, Mo n3MeHeHU o
CTENEHEW OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHenu(UYECKHe XUMHUYECKHE CBOMCTBAa MPOCTHIX H
CJIO)KHBIX BEILECTB, MOATBEPXKAAs ONUCAHHE MPUMEpPAMHU MOJEKYJISPHBIX U MOHHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJISATh YPaBHEHUS 3JIEKTPOJUTUYECKON JUCCOLMALMHU KUCIIOT, IIEJ0Uel U COJeH, MOJIHbIE U
COKpalIéHHbIE YpaBHEHHs peakiuil MOHHOTO OOMEHa, YpaBHEHHUS DPEaKIIMi, MOITBEPKIAIOIIIX
CYLIECTBOBAHHE FCHETUYECKOM CBSI3U MEX]y BEIIECTBAMU Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKLUNA MOCPEACTBOM COCTABICHHS
ANEKTPOHHOTO OallaHca 3TUX PeaKluid;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHMS, BO3MOKHOCTH IPOTEKaHMSI
XUMHUYECKUX MPEBPAIIECHUN B PA3IMYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa 1O (opMyse COEAMHEHMs, MacCOBYIO JIOJII0 BEIlleCTBA B pPacTBOPE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHHIO XUMUYECKOM peaKkuy;

coOroaTh MpaBuiia MOJB30BAHUS XUMHUYECKOW MOCYI0oM U j1abopaTopHbIM 00OpyAOBaHUEM, a
TaK)Xe IpaBuiia oOpallleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU MO BBIIOJHEHHUIO
71a00paTOPHBIX XMMHUYECKMX OIBITOB IO TMOJIYYEHHUIO M COOMpaHMIO Tra3000pa3HBIX BEIECTB
(aMMHaKa 1 yrIeKUCIIoro rasa);

IIPOBOAWTHh  pEaKLUMH, TOATBEPKIAIONIME KAuyeCTBEHHBIM COCTaB  PA3JIMYHBIX  BEIIECTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJOpUA-, OpomMua-, MOauA-, KapOoHaT-, (ocdaT-, CUIMKAT-,
cyib(aT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHUS U HOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJHBIX paCTBOpaxX HEOPraHUUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEpAlMi MBICIUTEIbHON NIEATENbHOCTH — aHallu3 U CHHTE3, CpPaBHEHUE,
0000111eHHe, CUCTEeMAaTU3alUI0, BBIBICHHE MPUYMHHO-CIEICTBEHHBIX CBA3€H — Ui W3ydeHHs
CBOMCTB BEUIECTB U XHMHUYECKUX PEAKIHI, E€CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHMS —
HabJIt0/IeHne, U3MEPEHNE, MOJICIUPOBAHHE, IKCIIEPUMEHT (peaibHbI U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauvecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne /i KouTpoabubie IpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Paznea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh bubmuorexa [JOK
11 €CTECTBO3HAHMSI M MIPAKTHYECKOM 5 2 https://m.edsoo.ru/7f41837c
JIEATEIIBHOCTH YEJI0BEKA PoII
bubnnoreka IIOK
1.2 BemecTBa 1 XUMHYECKUE PEAKITUN 15 1 https://m.edsoo.ru/7f41837c
POIII

Hroro no pasacity

20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

bu6mmorekxa [IOK
Bosayx. Kucnopon. [Tousarue 00
2.1 B Ii[y;x pos 6 https://m.edsoo.ru/7f41837c
OKCH/]I POII
Bonopoa. Ilonsitue o kuciorax u bubmaorexa IJOK
2.2 ) 8 1 https://m.edsoo.ru/7f41837c
COJISIX B
bu6mmoreka [JOK
Boma. PactBopsr. I1o e 00
2.3 a TBOPHI T 5 1 1 https://m.edsoo.ru/7f41837¢
OCHOBAHHUAX P3Hl
OCHOBHBIE KJIACCHI bubmmorexa [IOK
2.4 . 11 1 1 https://m.edsoo.ru/7f41837¢c
HEOPTraHUYECKUX COCTUHCHU I
POII
Hroro no pasneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /I, . MenaesieeBa. CTpoeHue aToMoB. XMMHYECKasA

cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHDbIE peaKkuuu



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

[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema

bu6nmoreka [IOK

3.1 XHMHYECKUX AJIEMEHTOB /. 7 https://m.edso0.ru/7f41837c
H. Menneneesa. Ctpoenue POl
aToMa
XumMuyeckas CBS3b.
OKucIuTeNbHO- bubmorexa HOK
3.2 8 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTCIIbHBIC POIII
peakuuu
bubnnoreka IIOK
Htoro no pazneny 15 https://m.edso00.ru/7f41837c
POIII
bubmuorexa [JOK
PesepBHOe Bpems 3 https://m.edso00.ru/7f41837c
POIII
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25
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Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXHENIIINE METAIBI U UX COEINHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
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» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.1°., AkiimonepHoe o011ecTBO
«3narensctBo «IIpocBemenue»

» Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB W.I'., Cnagkos C.A.,
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