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HOACHUTEJIBHASA 3AIIMCKA
[IporpamMma 1Mo XMMHUM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHSI COCTaBJICHA Ha
OCHOBE TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTENbHON MPOTpPaMMBI
OCHOBHOTO obOmiero oOpaszoBanus, npezncraBieHHblx B @I'OC OO0, a Takke Ha OCHOBE
¢benepanpHOl pabGoueil mporpaMMbl BOCIHUTAHUS W C YYETOM KOHIICTIIIMU TPETOIaBaAHHS
y4eOHOTO npenmeTa «XuMus» B 00pa3oBaTeNbHBIX opranm3anusix Poccuiickoit dexepannu.

[Iporpamma mo xXuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYYAIOMUXCS CpPEIACTBAMHU YYEOHOTO TpEIMETa, YCTAHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPEeIyCMaTPUBAET pacIpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE 10 pa3zieiaM M TeMaM IPOTPaMMBbI 110 XUMHH, ONIPEIENIeT KOJINIECTBEHHbBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHAYEMYIO IMOCIEeI0BATEIHLHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX M BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH Y9eOHOTO
polecca, BO3paCTHBIX 0COOEHHOCTE 00yUaroluxcs, OnpeesnseT BO3MOXKHOCTU MpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ynbTaTaM OCBOSHUsSI OCHOBHOW 00pa30BaTEbHON MPOTrpaMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAKKE TPEOOBaHH K pe3ybTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IIeJeid W3y4eHUs TMpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUEe XUMHH CITY)KHT OCHOBOW JUTS JOPMUPOBAHHSI MEPOBO33PEHHSI 00YUarOIIErocs, ero
MIPEJCTAaBICHUI O MaTEPUAIEHOM EHMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemieHusl TIO0ATBHBIX TPOOIEM YCTOHYMBOTO pa3BHTHSI YeJOBEUECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, TIPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealn3alii BO3MOXKHOCTEN JJIsi CaMOPa3BUTUSI U (OPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 00mel 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaroniuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccuoHalbHOM IS TEIbHOCTH;

3HAKOMHUT €O CHEHU(HUKON HAYYHOTO MBIILUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IJIs1a HA €IUHCTBO MPUPOIBI U YEIIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TAarioM B OPMUPOBAHUU
€CTECTBEHHO--HAYYHOH IPaMOTHOCTH 00yUYaOUINXCS;

crocoOCcTByeT (OPMUPOBAHUIO IICHHOCTHOIO OTHOUICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOM BKJIaJ B OKOJIOTUYECKOE OOpa3oBaHUeE
oOyuaromuxcs.

JlanHble HampaBiieHUs B OOy4eHUM XUMHH 00OecredMBaroTCs CHelUUKON colep:KaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS TMEJaroruueckd aJanTHPOBAaHHBIM OTPaXKEHHEM
0a30B0il HAyKH XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOTO 00IIero o0Opa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromMMUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OPraHNnYeCKON XUMUH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHUHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBbl MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKoW peakuuu. OOe 3TU CHCTEMBI
CTPYKTYPHO OPraHM30BaHbl MO HPUHIMITY IOCIEI0BATENPHOIO Pa3BUTHSI 3HAHMNA Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;



— [lepuoanueckoro 3akona /[[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS paccMaTpUBAIOTCd Ha OCHOBE 3MIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBLHO OT OJHOTO YPOBHS K Jpyromy,
BBIMIONTHAS (DYHKUMU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHne MporpamMMbl IO XHMHHU CHOCOOCTBYET (OPMHUPOBAHUIO IPEICTABICHUS O
XMMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM MO3HaHUA B Hayke. M3yduenne xumuu
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW M3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «®Pusnka. 7 Kiacey.

[Ipu u3yyeHnr XuMUU IPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEbHOCTH YeJOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHUM — Ba)KHEHIIMX (aKTOB, MOHSATHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
dbopMHUpOBaHMM ¥ Pa3BUTUU T[O3HABATEIbHBIX YMEHUH M UX NPUMEHEHMH B Yy4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON NESITeTbHOCTH, OCBOCHHUU MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHHM XMMUU HAa YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs Ba)KHOE 3HAUCHUE
puoOpey TaKue e, Kak:

— (popMHpOBaHUE MHTEIJIEKTYaTbHO PA3BUTON JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYeHHs Ha CHCTEMaTH4ecKoe MpUoOIeHre O00yJaromuxcs K
CaMOCTOSITEJIbHOW ~ ITO3HABATEJIBHOW  JESATENIBHOCTH,  HAaydyHbIM  METOJaM  IMO3HaHUf,
(hopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— ofecrnieueHue YCJIOBHM, CHOCOOCTBYIOUIMX HPHOOPETEHHIO OOYYaIOLIUMUCS OIIbITa
pa3Hoo0Opa3HON JesITeNbHOCTH, MO3HAHWA U CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢GopmupoBanue o0meld PyHKINOHAIBHON U €CTeCTBEHHO-HAYYHOH TPAaMOTHOCTH, B TOM
quclie YMEHUI OOBSCHATH M OLICHUBAThH SIBICHUS OKPYXKAIOIIETO MHUpPA, UCIOJNB3YS 3HAHUS U
OTBIT, TMOJYYEHHBIE MPU MIYYCHUH XUMHUHU, MPUMEHATh HMX MpPU pElIeHUH MnpolieM B
MMOBCETHEBHOW KU3HU U TPYJOBOM ACSITEIBHOCTH;

— (GopmMupoBaHue y 00y4arOmUXCsi TyMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHHS LIEHHOCTH
XUMUYECKUX 3HAHUHM I BBIPAOOTKM SKOJIOTMYECKU 11€71ecO00pa3HOro MoBeleHHsl B OBbITY H
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBbS U OKPY)KAIOWIEH MPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIMU K O0YUYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IIEHHOCTEeH, NOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIs U HalIPaBJIEHHOCTH JAajbHEUIIero 00ydeHus..

OO11ee 4nciio 4acoB, OTBEACHHBIX IS M3Y4EHHs] XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJICNIO).



COILEPXKXAHHUE YYEBHOI'O ITPEJIMETA
8 KIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEJIOBEKA. XHMMHUS B CHUCTEME HayK. leina u
BemecTBa. Pu3nueckre CBOWCTBA BELIECTB. ArperarHoe cocrosiuue BemecTB. [loHsitue o
METOJIaX MO3HaHUs B XUMHH. YucTeie BemecTBa U cMecu. CriocoObl pa3esieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHUE dJeMEHThl. CHMBOJBI XUMHUYECKHX DJIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHAS aTOMHAasi Macca. OTHOCUTEIbHAS MOJICKY IsIpHAst
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumMoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tel mo hopMynamM XUMUYECKUX COCTUHEHUM.

dusznyeckue M XUMHUYECKHE SBICHUS. XUMHUYECKas peakius U e MNpu3HaKd. 3aKoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUS, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMi palbOThl B JIaOOpaTopuul M MpUEMamMu
oOpareHus ¢ J1abopaTOpHBIM OO0OpPYAOBAaHUEM, M3yUYE€HHWE W OMHUCAaHWE (DU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KATIEHHE W KOHACHCAIMS BOJBI) U XUMUYECKUX (TOPCHHUE CBEYH,
MPOKaJUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCIIOTOH) SIBJICHUH, HaOMIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOpHAOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM conu menu (1), m3ydeHme cmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UILTpPOBAaHUE, BBINIAPUBAHME, AUCTUIUISLIUA,
xpomatorpadus, TMpoBeIEHWE OUYUCTKA TMOBAPEHHOW coyu, HaAOIIOACHUE U OIHCAHHE
pEe3yJIbTAaTOB IMPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXpPaHEHHs MAacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — sleMEeHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gpu3nyeckue U XMMHYECKHUe CBOMCTBA (peakuu TOPeHHs).
Oxcugpl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHCIOpoJga B Jaboparopud U
npoMeleHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemoBoit 3¢h(dekT XUMHUECKONW peakluH, TEPMOXUMHUYECKHUE YpaBHEHHS, 35K30- H
SHAOTEPMHUUYECKUE peaKUuHU. TOIMIMBO: Yroidb M MeETaH. 3arps3HEHUE BO3AyXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOT'O CIIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxoxkaeHue Bogopoga B IPHUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTe! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®dusnyeckue cBorMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHnbie u
HEHACBIIIEHHbIE PacTBOpPbL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBas J0Jisi BELIECTBA B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KUZHU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJHBIX BojA. OXxpaHa M OYHMCTKA
MIPUPOIHBIX BOJL.



Knaccudukanuss nHeopranmdeckux coeauHenuin. Oxcuapl. Knaccudukamus OKCHIOB:
cojyieoOpasymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpasytomue. Homenknarypa
oKcu10B. PU3NUECKUe U XMMHUECKHUE CBOICTBAa OKCcUIOB. [losyueHue okcuios.

OcHoBanms. Krnaccudukarusi OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanmii. ®Pu3nyUecKMe M XMMHUYECKHE CBOMCTBAa OCHOBaHMU. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugukanus kucinor. Homenknatypa kuciaor. Ou3nuecKkiue ¥ XUMHUECKUE
cBoiicTBa KuCaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa cosneil. ®dusznueckue U XumMudeckue cpoiictBa coseil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXAY KJIacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJICHUE COJIEpKaHns KUCIOpoia B BO3yXe, MOIy4YeHrue, coOupaHue,
pacro3HaBaHMe M HM3y4eHHE CBOMCTB KHCIOpOJa, HAOMIOJEHHE B3aUMOJEHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHUS U NpEKpallleHus ropeHus (mokapa), O3HaAKOMJIEHUE C
oOpa3laMu OKCHJOB M OIMCAaHHE MX CBOICTB, IMOJy4YeHHE, cOOMpaHHe, pacrno3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHwe), B3amMojeicTBHEe Bojgopoaa ¢ okcuaom meau (1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHAIOB), HAOMIOACHHE 00pa3IlOB BEIIECTB KOJIMUYECTBOM
1 Momb, HccnenoBaHWe OCOOCHHOCTEHN pacTBOPEHUS BEUIECTB C PA3IMYHON PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEW pPACTBOPEHHOTO BEIIECTBA,
B3aUMO/JICHICTBUE BOJABI C MeTa/ylaMd (HaTpueM M KajblueM) (BO3MOYKHO HCIOJIb30BaHUE
BHJIEOMATEPUAJIOB), UCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPAcKH WHIMKATOPOB B PAacTBOpax KHUCIOT U IIeJ0Yell, h3ydyeHue
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHO KHCIOTHI, KHCIOT C MeETajUlaMH,
peakuuii HeUTpanu3aluu, MOJYy4eHUE HEpPaCTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJJHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTMHEHUID.

Ilepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux iementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mOMBITKM KJIAcCU(UKALMK XUMHYECKUX dieMeHToB. [loHsitue o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xXuMuueckux a3viemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHOnepuonHas ¢opmbl I[lepuonudeckoil cuUCTEMbI
xumuyeckux snemeHtoB JI. WM. MengeneeBa. llepuonbr u rpynnbel. DU3MUECKHl CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX szaep. M3ortombl. OnextpoHsl. CrpoeHune
3JIEKTPOHHBIX 000JI04€K aTOMOB MepBbIX 20 XUMHUYECKUX 3n1eMeHTOB [lepuoanueckoil cucreMsl
J. WN. MengeneeBa. XapaKTEpUCTUKa XHMHYECKOTO DJEMEHTA IO €ro IOJIO)KEHHIO B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHUS Paauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIaM U MEPUOIAM.

3nauenue Ilepuonnueckoro 3akoHa u [lepruoauueckoil CUCTEMBI XUMHUYECKUX JJIEMEHTOB
JUIsl pa3BUTHA Hayku U nipaktuku. J[. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtnas (momsipHast u HEToJIsIpHAst) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKUX DJIEMEHTOB. MIoHHAas CBS3b.



Crenenb  okucieHus. OKHUCIUTEIBLHO--BOCCTAHOBUTENbHBIE — peakiuu. [Ipouecchb
OKHUCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE THAPOKCHA
[IMHKA C PAacTBOpaMHU KHCIJIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOUIUX TPUMEPHI
OKUCITUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIMM (TOpeHre, peakiiuy pa3ioKeHHs], COSTUHEHU).

Meoscnpeomemnoie ceasu

Peanuzarust MeXIpeAMETHBIX CBA3EH MPH M3y4YEHUM XMMHUH B 8 KJIACCE OCYIECTBIIACTCS
Yepe3 HCIMOJb30BAHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX TMOHSATHH, TaK W TOHSTHI,
SIBJISTIOLIIUXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO 1IHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHSTHS: HAY4YHBIM (DaKT, THUNOTE3a, TEOpHs, 3aKOH,
aHaiW3,  CHUHTE3,  Kilaccu(ukanus,  TMEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, arToMm, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsil, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, ra3, (U3MYECKHUE BEIMYHMHBI, CAMHHUIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocuntes, nprxanue, onocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, TOJIC3HBIC
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIus

ITepuonnueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux i3nemeHtoB J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHUHM CBOWCTB XHMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KalWs, KaJlbLiUd M HX COCIWHEHUH B COOTBETCTBUU C
MOJIOKEHHUEM 1JIeMeHTOB B [lepuoanyeckoil cucteMe u CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIA KPHUCTAUIMYECKOM PEIETKH U BHAA XUMUYECKOM
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3jIMYHbIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX PEakIUil MO pa3IMYHbIM MPU3HAKAM (TI0 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEAaKIUU BEIIECTB, IO TEMIOBOMY 3(deKTy, mo H3MEHEHHIO CTemeHen
OKHUCJICHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUS.

[Tonsitne o ckopoctu xumuueckoil peakuuu. [lonarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOTEHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanu3e. [loHsTHe o XuMHYecKOM paBHOBecHd. DaKTOpbI, BIMAIOIINE Ha CKOPOCTh
XMUMHUYECKOHN peaKIny U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCAUTENFHO-BOCCTAHOBUTENbHBIC PEAKIIMU, DJIEKTPOHHBIM OajaHC OKUCIUTEIHHO-
BOCCTaHOBUTENbHOU peakiuu. CocTaBieHHE YpaBHEHHI OKHCIUTEIHHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a DIIEKTPOHHOTO OanaHca.

Teopust dMEKTPOTUTUUECKON MUCCONMALINU. DIEKTPOIHUTH U HEdNEKTPOIUTHL. KaTHOHBI,
AHUOHBI. MeXaHM3M [HCCOIMAIMM BEIIECTB C pPa3MYHBIMH BHJIAMHU XHMHUYECKOUW CBS3U.
Crenens auccormanuy. CHIBHBIC U CIa0bIE AIEKTPOJIUTHI.



Peakuyun moHHOro ooMeHa. YciaoBHs NMPOTEKAHUS PEAKLUH MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBa KUCIOT, OCHOBAaHUN M COJIEHl B CBETE
MPEJICTaBICHU 00 SJICKTPOIUTUYECKON auccoruanui. KadecTBEeHHbIE pEakIMu Ha HOHBL
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuit sIkcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHS),
UCCJIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON peakIuu OT BO3JACHCTBUS pa3IUYHBIX
(baxTOpOB, HCCIEAOBAaHUE 3JIEKTPOIPOBOJIHOCTU PACTBOPOB BEILECTB, MPOLECCA TUCCOIHALINN
KHUCJIOT, IIEJo4Yed M cojiel (BO3MOXHO MCIIOJIb30BaHUE BMJIEO MAaTEpUajIOB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOLUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJEJIEHWE Tra3a, oOpa30oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUuil (FOpeHHe, peakUuu pasjokKEeHHs, COCAUHEHMUS),
pacro3HaBaHHe€ HEOPraHWYECKHX BELIECTB C IMOMOIIBIO KAaYE€CTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEPUMEHTAIbHbIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiasi xapakTepucTHKa TajloreHoB. (OcOoOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne M (puU3MUECKHE CBOMICTBA MPOCTHIX BEIIECTB — TrajOreHOB.
XUMHYECKHE CBOWCTBA Ha MpHUMepe Xjopa (B3aUMOJEHCTBHE C MeTaUlaMH, HEMETaUlaMHu,
menoyamu).  Xjopoogopon. ConsiHas KHUCIOTa, XMMHUYECKHE CBOWCTBA, IOJIy4EHHE,
npuMeHenue. JleficTBue xjiopa M XJI0pOBOJOPO/ia HAa OPraHU3M YeJioBeka. Baxkueime Xiaopuiast
U UX HaXO0XICHUE B IPUPOJE.

O6mrast xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHue M (u3Mueckue CBOICTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEepbl. AJIJIOTPOTTHBIE MOJIU(MUKAIIUN KUCIOPOJa U Cepbl. XUMHUYECKHE CBONCTBA
cepsl. CepoBoaopoa, cTpoeHue, (U3MYECKHe M XUMUYeCKHe cBOoMcTBa. OKCHIBI CEphl Kak
MIPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHas KuCIOTa, PU3NYECKHE M XMMHYECKHE CBOMCTBA
(oOmme Kak NpEACTaBUTENs Kilacca KHUCIOT W crneuurduueckue). XUMHYECKHE pPEaKIHH,
JeXKalue B OCHOBE IMPOMBINIJICHHOTO croco0a MoidydeHHs cepHoi KuciotTel. [Ipumenenue
cepHoO# KucaoThl. Cou cepHOM KUCIOThI, KaYeCTBEHHAsI peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl M €€ COEOIMHEHHUH B HpUpoJe. XHUMHUECKOE 3arpsA3HEHUE OKPYKAIIIEH Ccpeabl
COCIMHEHUSIMU cepbl (KHCIOTHBIE NOXKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPALLECHHUS.

OO6mas xapaktepuctuka srneMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUA. A30T, pacHpocTpaHeHHWE B Mpupoie, (u3HuecKkue u
XUMHUYECKUe cBoiicTBa. KpyroBopoT azora B mpupojie. AMMUaK, ero puU3n4eckrue 1 XuMUYECKUe
CBOICTBa, Moy4yeHue u npumeHeHne. Comu aMMOHUS, UX (U3UUYECKUE U XUMHUYECKHUE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ IOJIydEHUE,
¢u3nyeckue M XMMHUYECKHe CBOMCTBa (0OlIMe Kak MpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XUMHUYeCKoe 3arpsi3HeHHe OKpYXKaroIled cpe/ibl COeIMHEHUAMHU a30Ta (KMCIOTHbIE
JOX/IM, 3arps3HEHHe BO3]yxa, MOuYBBI M BOJ0EMOB). docdop, amioTponHble MOIUPHKALUUA
dochopa, dpuznuyeckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kuciorta,
¢u3nyeckue M XMMHYECKHE CBOIcTBa, moiyudeHue. Vcnosib3oBaHue ¢ochaToB B KauecTBe
MUHEPAIbHBIX YA0OpEHHA.

OOmast xapakrepuctuka 53jaeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEHH OKHCICHUS. YTIIEpOo, alUIOTPONHbIE MOIU(PHUKALINY, pACIPOCTPaHEHHE B
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npupojie, pu3nvecKre U XUMHIECKUEe cBoMCcTBa. Afcopouus. KpyroBopotT yriepojaa B mpupoie.
Oxcuppl yriaepoaa, ux GU3NYECKUE M XUMUYECKHE CBOWCTBA, JCHCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIydCHUE W MPUMEHEHHE. DKOJIOTHYECKUEe MPOOIeMbl, CBsI3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00ATLHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIA 3ddekr. YrompHas kuciora U e€
coi, UX (pU3MYEeCKHe W XUMHUYCCKUE CBOICTBA, MOJyYCHHE M NpuMeHeHHe. KadecTBeHHas
peakiuss Ha  KapOoHaT-wioHBL.  Mcnonp3oBanue  KkKapOOHATOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEITbCKOM XO3SMCTBE.

[lepBoHauanbHbIe MOHATHS 00 OPraHMYECKHX BEIIECTBaX KAaK O COEIMHEHHUAX yriepoja
(mertaH, »9TaH, OTWJIEH, AalETWJIEH, JTAaHOJ, TJIMIEPUH, YKCycHas Kucjota). IllpupoaHsie
WCTOYHUKH YTIECBOAOPOJOB (Yrojib, MPHPOJHBIA Ta3, HEPTh), MPOAYKTHl HX IEpPepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, YIrJeBojJax — W HMX pOJUM B JKM3HU uYeJoBeKa. MarepuaabHOE €IUHCTBO
OPraHUYECKUX U HEOPTAaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4eHHE U IPUMEHEHHUE.
Coenunenus kpemHuss B mnpupone. OO6mwue npencraBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEBO# kuciote. CHIIMKATHI, KX UCIIOJIB30BaHNE B OBITY, B MPOMBINUICHHOCTH. BaskHeimme
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30TacHOTO UCIOJIH30BAHUS CTPOUTEIBHBIX MAaTEPUAIOB B TIOBCETHEBHOM JKM3HHU.

Xumuueckuit IKcnepumenm:

n3ydeHue o0pas3lioB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCIOTHI, MPOBEIACHUE
KaueCTBEHHBIX PEAKIMN Ha XJIOPHUI-UOHBI M HAONIOACHHE MPU3HAKOB WX MPOTEKAHUS, OTBITHI,
oTpaxaromue (U3NYecKue M XMMHUYECKHE CBOMCTBA TajlOr€HOB M MX COCAUHEHHH (BO3MOKHO
WCIIOJIb30BAaHUE BHUCOMATEPUAJIOB), O3HAKOMJIEHHE C oOpa3liaMH XJIOPUIOB (TaJOTEeHHUIIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMH (BO3MOXXKHO HCHOJIb30BaHHE
BHJICOMATEepHaJOB), HAONIOJIGHWE TMpollecca OOyriauWBaHHMS  caxapa TIOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCJIOTHI, N3YYCHHE XMMHUYECKUX CBOWCTB pa30aBICHHON CEPHOM
KHUCIIOTBI, IPOBEJICHHE KAaYeCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoeHUE IMpH3HaKa eé
MPOTEKAaHUsI, O3HAKOMJICHHE C (PU3UUYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUN
(BO3MOXHO MCHOJIb30BaHUE BUICOMATEPHATIOB), 00Opa3liaMu a30THBIX U PoCPOpHBIX yA0OpEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KauyeCTBEHHBIX peaklUuii Ha HOH aMMOHHUS U (hocdaT-uoH U U3ydeHHe MPU3HAKOB UX MPOTEKAHMUS,
B3aUMO/ICHCTBUE KOHIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3ZMOYKHO HCIOJIb30BaHUE
BHUJICOMATEPUANIOB), M3y4YEHHE MOJENIeld KpPUCTAIMYECKHX pemETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHUE C IIPOLIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM M YCTPOMCTBOM MPOTHBOrasa, MOJydeHHE, COOMpaHue, pacrno3HaBaHUE U H3yYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, IPOBEJCHNE KaueCTBEHHBIX PEaKuii Ha KapOOHAT U CHIIMKAT-HOHBI
U U3y4yeHHEe TMPU3HAKOB UX TNPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIHEH CHIMKATHON
MIPOMBIIIJIEHHOCTH, PEIIEHUE IKCIEPUMEHTANbHBIX 33/1a4 1o TeMe «BakHeline HeMeTalIbl U
WX COCAMHECHUS.

MeTtanjibl M UX COeTMHEHHS

OOmiass xapakTepuCTUKa XHMHUYECKUX DJIEMEHTOB — METaUIOB Ha OCHOBAaHUU WX
nosoxeHus B [lepuoanueckoil cucteme xumudeckux snemeHToB [ . MenaeneeBa u ctpoeHust
atomoB. CtpoeHue MeTamioB. MeTamnudeckas CBsI3b M MeTaUTM4ecKas KpUCTaindecKas
pemeéTka. DIEeKTPOXUMHUYECKUN psll HalpsbKeHuM MetauioB. Dusmyeckue U XUMHUUYECKHE
cBoiicTBa MeTtaiioB. Obmue crnocoObl MoxydeHus MeTaioB. [IoHATHE O KOPPO3UK METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3uu. CIaBsl (CTallb, YYTYH, JIOPATIOMUHHHN, OpoH3a) 1
WX MPUMEHEHHE B OBITY U MIPOMBIIILIIECHHOCTH.



[{erounble MeTasUIBL: TTOJI0KEHUE B [leproinuecKkoi CUCTEME XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHEe UX aTOMOB, HaXOXJeHUE B npupoje. OU3nUecKue U XUMUYECKUE
CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [Ilpumenenue
LIEJIOYHBIX METAJUIOB U UX COCIUHECHHIA.

[IlenoyHO3eMENBbHBIE METAUIBI MarHud M KajnbLui: MojoxxeHue B Ilepuogmueckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHME MX ATOMOB, HaxOXKJICHHUE B
npupoae. Ouznyeckue U XMMUYECKHE CBOMCTBA MarHus U Kalblud. BaxkHeiumme coearuHeHus
KanpLus (OKCHUI, TUIPOKCH, coin). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTPaHEHUS.

AmoMuHM: nosIokeHUe B Ilepumonnueckoi cucreMe XUMUYECKHX 3jeMeHToB J[. M.
MemnpeneeBa, CTpO€HHE aTOMa, HaxoxJeHue B mpupoje. dusnyueckue U XMMUUECKHE CBOMCTBA
ATIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUA M TUIPOKCU/IA ATFOMUHHSL.

Kenezo: mnonoxenue B Ilepuoanueckorn cucrteme xumuyeckux i3nemeHtos [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxoxJIeHue B mpupoje. dusnyueckue u XMMHUUECKHE CBOMCTBA
xene3a. Okeunpl, ruapokcussl U conu skenesa (I1) u xenmesza (l1l), ux cocras, cBoiicTBa u
MOJIy4YEHHE.

Xumuueckuit IKCnepumenm:

O03HAaKOMJICHHE C O0Opa3laMd METaUIOB M CIUIAaBOB, HMX (DU3UYECKUMH CBOWCTBAMH,
M3y4eHUE Pe3ylIbTaTOB KOPPO3WU METAIJIOB (BO3MOXHO HCIIOJIb30BAHWE BHIEOMATEPHATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCH/IA KAIBIMS U HATPHUS C BOJAOU (BO3MOYKHO M CIIOJIb30BAHHE
BHJICOMATEpPHAJIOB), HWCCJIEIOBAHHE CBOWMCTB KECTKOW BOJBI, IMpOIECCa TOPEHHS Keje3a B
KHCJIOpo/ie  (BO3MOXHO  HWCIIOJB30BAaHWE  BHICOMATEPHAIIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBCHHBIX PEaKIMi HAa MOHBI: MarHus, Kajabllvs, aIIOMUHUS, IWHKa, skene3a (1) u sxenesa
(1), memu (1), HabaromeHNe W OMHCAHUE MPOIIECCOB OKPAITMBAHMS IIAMEHH MOHAMH HATpHS,
KaJusl U Kanblus (BO3MOXHO HCIOJIb30BaHUE BUACOMATEPHUAIIOB), HCCIeI0BaHUE aM(POTEPHBIX
CBOWCTB THJIPOKCHJA AJTIOMMHUS U THIPOKCUIA LINHKA, PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJa4 110
TeMe «BakHelne MeTalyIbl ¥ UX COCTUHEHUS.

XuMHUS U OKpYKaKIIas cpena

BemectBa n mMartepuainsl B IOBCEIHEBHOM JKM3HU 4ellOBEeKa. bezomacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakuuii B ObITy. IlepBas momMomib Nnpu XHMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHUYECKOe 3arpsi3HEHHE OKPYKalolel cpefibl (MpeAenbHas T0MyCcTUMas KOHIIEHTPaIHs
Bemects, najiee — [1JIK). Poias XxuMum B perieHnn 3KOJIOTHYECKUX TPOOIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHue 00pa3loB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmnule ceasu

Peanuzanus MexnpeaMETHBIX CBSI3€d MPU U3YYEHHHM XUMHUH B 9 Kilacce OCYyILECTBIISIETCS
4yepe3 HCIOJIb30BaHHWE KaK OOIMX €CTeCTBEHHO-HAyYHBIX TIOHATUN, TaK U IOHSTHH,
SIBJISIFOLLMXCS] CACTEMHBIMH JJIs1 OTACJIbHBIX PEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHSATHS: HAY4HbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHalu3,  CHUHTE3,  KilacCUpHUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE, MAPHUKOBBINA dPPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®usnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHUJ, HW30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, DJJIEKTPUYECKUM 3apsj, MPOBOJAHHMKHU, MOJYIPOBOIHUKH,
TUDIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPUCTAIIMYECKas pEIETKA, CIUIaBbl, (U3UYECKUe BEIMYUHBI,
€AMHUIBI U3MEPEHUs, KOCMUUECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.
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buosorus: dotocunTes, apixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIC yI0OpeHUs,
MUKPOIJICMCHTBI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpadus: atmocdepa, rtumpochepa, MuHEpandbl, TOPHBIE TOPOJBI, TIOJE3HBIC
HCKOITaCMBIC, TOIIJIIMBO, BOJAHBIC PCCYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNAbTaThl OCBOCHHUS NPOTPaMMBI OCHOBHOTO 0OIIero o0Opa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE y4eOHOM M BOCITUTATEIBHON ESTEILHOCTH B
COOTBETCTBUM C  TPAAULMOHHBIMU  POCCUHCKMMM  COLMOKYJIBTYPHBIMM U  JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B OOIIECTBE MpaBWJIAMU U HOPMaMH IMOBEACHUS U
CIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIU3ALIUHU O0yYarOIINXCS.

JIM4HOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIUXCS PYKOBOJICTBOBATHCS
CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHMEHTAlMH M pacHIMpPEHHE OMbITa JESITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpMOTHYECKOr0 BOCIIUTAHUSA

LIEHHOCTHOTO OTHOLIEHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HAyYHOMY
HACJIEUIO, MOHMMAaHMUS 3HAUYEHUS XUMHYECKOW HayKM B JKU3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOM MHGpOpMaIUel 0 MepefoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHPOBON M OTEUECTBEHHOW XHMMUH, 3aUHTEPECOBAHHOCTH B HAay4YHBIX 3HaHHUSIX 00 yCTpoHCTBE
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHMSA:

IPECTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBHJIaX MEKIMYHOCTHBIX OTHOUIEHHH B
KOJUJICKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B 00I11eCTBEHHO HIOJIE3HOH,
y4eOHO-HCCIIEI0BATENbCKOM, TBOPYECKOM M APYrMX BHJAX [JESITEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM AEATENBHOCTU IIPU BBINOJIHEHUH Y4EOHBIX, I03HABATENIbHBIX 3a/1a4,
BBIMIOJIHEHUM XMMHYECKMX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHMS K
B3aMMOIIOHMMAHHIO M B3aUMOIIOMOILM B IpoLiecce 3TOW y4eOHOW NesTenbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IOBEJEHHE M TOCTYIKHM CBOMX TOBAapuUIIEH C IMO3UIUM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YU4ETOM OCO3HAHMS MOCIIEICTBUH MOCTYIIKOB;

3)eHHOCTH HAYYHOT'O MO3HAHMS

MHUPOBO33pDEHUYECKME  NPEJCTABICHHA O  BELIECTBE U  XUMHUYECKOH  peakiuH,
COOTBETCTBYIOILIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAYKU U COCTABISIOIIME OCHOBY JUIS
[OHMMAHUsl  CYIIHOCTM HayyHOW KapTUHbBI MHUpPA, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOJbI, B3AUMOCBA3SIX YEJIOBEKA C MPHPOJHON cpenoil, o posu
XMMUU B IO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHBBI, HAIpPaBJICHHbIE Ha IOJIydeHHE HOBBIX 3HAHUI IO XHMMHU,
HEOOXOAUMBIE Ul OOBSCHEHMs HaONI0JaeMbIX IPOLECCOB U SBJICHMUH, IO3HABATEIbHOM,
MH(GOPMAIMOHHOMN U YUTATEIBCKON KyJIBTYphI, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITENILHON PaOOThI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOH JHUTEpaTypod, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBAaMHU
MH(POPMALMOHHBIX TEXHOJIOTUA;

UHTEepeC K OOYyYeHMIO M TO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHONW M UCCIIEN0BATENbCKONW AEATENIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHS 00yueHHs B JaJIbHEHIIEM;

4)¢opMHupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAHME IIEHHOCTH JKHU3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 30pOBBIO,
YCTAaHOBKM Ha 3J0pPOBBbIH 00pa3 JKW3HU, OCO3HAHWE TMOCJIEACTBUNA W HENpPUATHE BPEIHBIX
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NpUBBIYEK (YMOTPEOJICHUST aJKOTOJsl, HAPKOTHKOB, KYPEHHs), HEOOXOJMMOCTH COOJIOACHUS
npaBui 0€30MaCHOCTH IMPH OOpalleHNH C XUMHUYECKHMMH BELIECTBAMHU B OBITY M pPEalbHOMN
KU3ZHU;

5)Tpya10BOro BOCIMTAHHUS:

MHTEpEC K MPAKTHYECKOMY M3yYCHHUIO MPOQeccuii U Tpyla pa3IndHOTO POja, YBaKEHHE K
Tpydy U pe3yibTaTaMm TpPYAOBON JESITEIbHOCTH, B TOM UHCIE HAa OCHOBE IPUMEHEHUs
MPEIMETHBIX 3HAHMM 10 XUMHUHU, OCO3HAaHHBIM BBIOOP MHIMBUIYAIbHOW TPAEKTOPUU
MIPOJIOJDKEHHUST 00pa30BaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIBEHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTb aJJaITUPOBATHCS B IPOPECCUOHATIBHOMN CPELIE;

6)3K0J10rH4eCKOro BOCIIMTAHUSA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNE K IMPUPOJIe KaK UCTOUYHUKY KU3HM Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obdpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUYECKOMY U ICUXMYECKOMY 3I0pOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MacHOTO MOBEACHUS IPU paboTe ¢ BeUleCTBaMH,
a TaKKe B CUTYalUsX, YITPOKAIOIINX 30POBbIO U KU3HHU JIOICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJy4yaeMble MPU HM3YYEHHM XUMHUHU, JUISI pelIeHUus
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIEHHS YPOBHS SKOJIOTUYECKOM
KYJIbTYpPbI, OCO3HAHUS ITI00ATLHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM M MyTed MX pelieHus
MIOCPEJICTBOM METOJ/IOB XMMHH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHON M COLUAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmerampeaMeTHBIX pPE3y/lIbTaTOB BBIACISAIOT 3HAYUMBIE UIA (HOPMHpPOBAHUS
MHPOBO33pEHHUs OOlIeHAY4YHbIE TMOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (aKT, CHUCTEMA,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbI€ HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 3THX MpeaIMeToB (OPMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTUHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBUS (IMIO3HABATEIbHbIC,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHEeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHH (BBIAEHSATH WX XapaKTepHbIE IMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C APYTUMHU MOHSATHUSIMH), UCTIOIB30BATh MOHATUS U1 OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOUPATH OCHOBAaHUS M KPUTEpUU AN Kiaccuuxamuu
XUMUYECKUX BEIIECTB M XUMUYECKUX PEAKIINI, yCTaHABIMBATH IPUYMHHO-CIICICTBEHHbIE CBS3U
MeXay 0ObEKTaMU U3Y4eHUsl, CTPOUTH JIOTHUECKUE pacCyXJIeHUs (MHIYKTUBHbIC, JeTyKTUBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUCHHUS;

YMEHHE NMPUMEHATH B IPOLIECCE MO3HAHMS MOHATHS (IIPEIMETHBIE U METANPEAMETHBIE),
CHUMBOJIMUECKHE (3HAKOBbIE) MOJEIH, HCIOJb3yeMble B XHMMH, NMPEOOpa3OBBIBATH IIMPOKO
IIPUMEHSIEMbIE B XUMHUHM MOJIENIbHbIE MPEACTaBIECHUS] — XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMuYeckas (GopMmyla M ypaBHEHHME XUMHUYECKOM peakiuu — TpU pelleHuu y4deOHo-
MO3HABATENbHBIX 3a/ay, C Y4ETOM OTHUX MOJIEIbHBIX MPEJACTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMUYECKUX pPEeaKuil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIIEACTBEHHBIE CBSI3U U
IIPOTUBOPEUUS B U3y4aEMBIX MPOLECCAX U SIBICHHUSAX.

ba3oBrble ncciieqoBarejbCKue 1eHCTBHA!
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YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEACHHUIO YUYCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 X0J0M IpOIlecca, CAMOCTOSTEILHO MTPOTHO3UPOBATH €TO
pe3ynbTatr, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OTIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHATTM3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MpeCTaBICHHS, TOTyIaeMyIO U3 Pa3HbIX HCTOYHUKOB (HAYyYHO-TIOIYJISIpHAs JINTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KPHUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PA3IMYHbIE METOJIBI M 3aIPOCHI TPH TIOUCKE U 0TOOpe MHopMau u
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JUTS BHITIOJTHEHUST YIEOHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B OOJACTH WCIIOJIb30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBIAJICHHE KYIbTYPOH aKTHBHOTO WCIIOJIb30BAaHUS PAa3IMIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMANBHYIO (GOpMY TIpeACTaBICHUS
nHGOpPMAIMYA W WIIIOCTPUPOBATH pENIaeMbIe 33/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HWCIOJb30BaTh W aHAIM3UPOBATH B IpoIecce Y4eOHOH M HCCIeNOBATEIBCKOM
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIe AeiCTBUSA:

YMEHUSI 3aJaBaTh BOMPOCH (B XoJe auaiora W (WJIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OpMYyIHpPOBaTH CBOU MPENTIOKEHUS OTHOCHUTEIBHO BBITIOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHSI TIPECTABIAThH OMyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 PE3yJbTAaTOB BBINOJHEHUS XHUMHYECKOTO
JKCIepUMEHTa (J1a0opaTOPHOTO OMBITA, JIAOOPATOPHOM pPAOOTHI MO MCCIEAOBAHHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOU U
UCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIacoBaHMs MO3UIMil (0OCyxkaeHus, oOMEH MHEHHUSIMH, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHIM, ONpeAeNeHue KPUTEPHUEB M0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIE y4eOHbIe IeiicCTBUS:

YMEHHE CaMOCTOSITENIFHO OMPENENsITh LENU NESTENIbHOCTH, IIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JAEATEIBHOCTh, BBIOHMPAThH
HauOosiee APQPEeKTUBHBIE CIOCOOBI pelIeHMs Y4eOHbIX W [O3HABaTEJIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIM alropuT™M ACUCTBUN MpHU
BBIMIOJIHEHUM 33JaHUN ¢ y4€TOM TMOJIydeHHMsS HOBBIX 3HAHHH 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBICHHON LemH,
YMEHHE MCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpeIaraéMble B YCIOBUU 3aJaHUI.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJlbTaTOB IO OCBOEHHUIO OO0S3aTENBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIIENAIOT: OCBOCHHBIE
oOyJaromMMHUCsT Hay4YHble 3HAaHUS, YMEHHUS U CIOCOOBI JEHCTBMH, crenuduyueckue s
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npeaMeTHON oOmacTh «XUMUsS», BHIBI JEATSIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUSA, €r0
UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLlUsX.

K xonmy obyuenus B 8 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYUAIOIIMXCSI YMEHHIA:
J PacKpbIBaTh CMBICII OCHOBHBIX XMMMYECKUX MOHSATUN: aTOM, MOJIEKYNa, XUMHYECKUN
AJIEMEHT, IPOCTOE BEILIECTBO, CJOXHOE BEILIECTBO, CMeCh (OJHOpPOJAHAs U HEOJHOPOJHAas),
BAJICHTHOCTh, OTHOCUTENbHASI aTOMHAsl U MOJIEKYJIIpHasi mMacca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIDHAsE Macca, MaccoBas JOJSI XMUMHUYECKOTO 3JIEMEHTa B COCIUHEHHUH, MOJSIPHBIA OO0BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATENILHOCTD, CTENEHb OKUCIICHUS, XUMUYECKasI
peaknus, KiacCUpHUKAIMSg PEaKUUi: peakuu COCJUHEHUS, PEaKIHUU Pa3JI0KCHUS, PEaKIHH
3aMelleHus], peakluu 0OMEHa, 3K30- M SHJA0TEPMUYECKHE PEAKIMH, TEIUIOBOM APPEeKT peakuuu,
SJIpO aTOMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOHUTalb, paAuyC aToMa, XUMUYecKas CBS3b,
MOJISIpHAsl M HEMNOJISipHAsl KOBAJEHTHAsl CBA3b, MOHHAsI CBS3b, WOH, KAaTHOH, aHHOH, PacTBOp,
MaccoBas J10J1s1 BEIEeCTBA (MPOLIEHTHAs: KOHIIEHTPAIUs) B paCTBOPE;
J WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX IOHSATUH W MPUMEHSTH 3TU
MOHSTHS TIPU OMMCAHUU BEIIECTB U UX MPEBPALCHHUIA;
J WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY Ui COCTaBieHUS (OpMys BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIIUI;
J OTIPEIeNIATh BaJEHTHOCTh aTOMOB D3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEHb
OKHCJICHUS AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIE)KHOCTh BEIIECTB K ONPEeAECIEHHOMY
KJIacCy COeauHEHUW 1o (opmynaam, BUJ XUMHUYECKOW CBS3W (KOBAJICHTHAasT W HMOHHAs) B
HEOPraHUYECKNX COCANHEHUSX;
. packpsiBaTh cMmbici Ilepuoamdeckoro 3akona /[[. M. MenpaeneeBa: IeMOHCTpUPOBATH
IMOHUMAaHHE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AIEMEHTOB OT UX MOJIOKECHUS B
[Iepmoanueckoil cucreme, 3aKOHOB COXPAaHEHUS MAacChl BELIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOraipo;
. ONMHCHIBaTh M XapakTepu3oBaTb TabmuuHyo (opmy Ilepuonnyeckoit cuctemsl
XMUMHYECKUX AJIEMEHTOB: pazliMyaTh MOHATUS «TJaBHas moArpynna (A-rpymma)» U «moOouHas
noarpynna (b-rpymma)», mansie u 0ojbliMe MEPUOIbl, COOTHOCHTH O0O3HAYEHUs, KOTOpbIE
umetrorcs B tabnuue «llepuoanyeckas cucrema xumuueckux snemenToB J[. M. MenneneeBa» c
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XHMUYECKUX AJIEMEHTOB (COCTaB M 3apsn
s1ipa, 00111ee YHCII0 AJIEKTPOHOB U PACIIPE/ICTICHUE UX 10 SJIEKTPOHHBIM CIIOSIM);
. KIIaCCU(UIIMPOBATh XUMHYECKHE 3JIEMEHTHI, HEOPraHWYeCKHe BEIIEeCTBA, XHUMHUYECKUE
peaxiuu (1Mo YUCIy M COCTAaBY YYaCTBYIOUIUX B PEAKI[UHU BEIIECTB, M0 TEILIOBOMY dPHEKTY);
. XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, MOJTBEpXkJasi ONMCAHUE MPUMEPAMH MOJIEKYJSIPHBIX YPAaBHEHHI COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUI;
o IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTU OT MX KadyeCTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX ITPEBPALICHUN B PA3JIMYHBIX YCIOBUIX;
o BBIYHCIIATE OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIeMEeHTa 1Mo (popMyJsie COeTMHEHHs], MAaCCOBYIO JIOJIIO BEIIECTBA B pacCTBOPE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINHY;
. MIPUMEHATh OCHOBHBIE OIE€pAallMM MBICIUTEIBHOW AEATEIBHOCTH — aHAJIU3 U CHHTES,
CpaBHEHHE, 0000LIeHHe, CHUCTeMAaTH3allll0, KJIACCU(HKALNIO, BBISBICHUE MNPUYHHHO-
-CIIEZICTBEHHBIX CBSI3ed — [UIsl M3Y4YEHHUsS CBOWCTB BELIECTB U XHMHMUYECKUX pEaKLui,
€CTeCTBEHHO-HAyYHbIE METOJAbl TMO3HaHWA — HaOIIoleHHe, HU3MEpPEeHue, MOJICIIMPOBaHKE,
SKCIEPUMEHT (pEajbHbIN U MBICIICHHBIN);
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. ClIeIOBaTh TpPaBWJIaM TIOJIb30BAHUS XUMHUYECKOW TMMOCYJ0M ¥  JIabOpaTOPHBIM
obopymoBaHueM, a TakkKe IMpaBWIaM OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSMHU TII0 BBITMOJHEHUIO JA0OPATOPHBIX XHUMHYECKHUX OIBITOB IO TONYYCHHIO U
coOupaHuio Ta3000pa3HBIX BEMIECTB (BOJAOPOJA W KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONpPENENIEHHON MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh M IMPOBOJUTH
XUMUYECKHE DKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, (heHoTanerd, METUIOPAHK U IPYTHE).

K koHiy oOydeHus B 9 kjacce mpeIMETHBIC Pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUJAIONINXCS YMEHHI:
. pacKpbhIBaTh CMBICT OCHOBHBIX XHMHYECKHX IOHSTHH: XMUMHYECKUH JJIEMEHT, aToM,
MOJIEKyJia, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEIHFHOCTh, CTENEHh OKHUCICHHS, XUMUYECKas pEeakKiusi, XUMHUYECKas CBS3b,
TeT10BOM A((EKT peakiuu, MoJib, MOJISIPHBIM 00BbEM, PACTBOP, AIIEKTPOIUTHI, HEIIEKTPOJIUTHI,
ANIEKTPOJIUTAYECKAST JUCCOIMAINS, PEaKIHMH HOHHOTO OOMEHa, KaTallhu3aTop, XUMUYECKOe
paBHOBecHe, OOpaTHMble M HEOOpaTHUMbIE pEaKIUH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
peakiuy, OKHCIUTENb, BOCCTAHOBUTENIb, OKHCJIECHHE ¥ BOCCTAaHOBJICHHE, aJUIOTPOIIHS,
aM(}OoTepHOCTh, XUMUYECKasA CBs3b (KOBAJEHTHAs, MOHHAS, METAJUTMUECKas), KPUCTAJUTMIECKAs
peméTka, KOppO3Wsi METaUIOB, CIUIABBI, CKOPOCTh XHUMHUUYECKOW pEaKIuu, MpeaeTbHO
nonycrumas koHnuenTpamnus [1JIK Bemecta;
. WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX TOHSITHH W TMPUMEHSTH ITH
TIOHSTHS MPH OTMCAHUU BEIIECTB U UX MPEBpaICHUH;
. WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY Ui COCTaBieHUS (OpMyN BEIIECTB H
YpPaBHEHUN XUMHUUYECKUX PEAKIIHIL;
. ONPENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XMMUYECKUX IEMEHTOB B COCIMHEHMSX
pPa3IMYHOIO COCTaBa, NMPHHAIJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KJIAcCy COCIMHEHHU IO
dbopmynam, B XUMUYECKOUN CBSA3M (KOBAJIEHTHAs, HOHHASI, METAJJIMYECKasi) B HEOPraHUUECKUX
COEIMHEHUSX, 3apsA] MOHA MO XUMHUYECKOH (opmyle, xapakTep Cpelbl B BOJHBIX PAacTBOPax
HEOPraHUYECKUX COCAMHEHUH, TUIl KPUCTAITIMYECKON PEMIETKH KOHKPETHOIO BEILIECTBA;
. packpbiBath cMbica [lepuonnueckoro 3akona [[. 1. MenzaeneeBa u AeMOHCTPUPOBATh €ro
MOHMMAaHKe: ONMCHIBaTh W XapakTepuszoBaTh TabiauuHyro ¢opmy Ilepumonnyeckoil cuctembl
XMUMHYECKUX AJIEMEHTOB: pa3liMyaTh MOHATUS «TJaBHas nmoArpynna (A-rpymmna)» U «moOouHas
noarpynna (b-rpymma)», maneie u 0ojblIMe MEPHOIbl, COOTHOCHTH O0O3HAUEHUs, KOTOpbIE
UMEIOTCS B TEPUOJMYECKON Talnuile, C YUCIOBBIMH XapaKTePUCTHKAMHU CTPOCHHS aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsll sapa, oOlIee YUCIO dIEKTPOHOB M paclpeesieHne ux
10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH 001I[Me 3aKOHOMEPHOCTH B UI3MEHEHUH CBOWCTB 3JIEMEHTOB
U UX COCIUMHEHUU B IpejesiaX MajblX MEPUOJ0B U TJIABHBIX MOATPYHI C YYETOM CTPOCHHS UX
aTOMOB;
. KIACCU(UIIMPOBATh XUMHYECKHUE D3JEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMUMHUYECKUE
peakiuu (1Mo YMCIy U COCTaBY YYacTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEMJIOBOMY 3¢ (deKTy, mno
W3MEHEHUIO CTETeHEe OKUCIEHUSI XUMUYECKIX IIEMEHTOB);
. XapakTepu30BaTh (OMHCHIBATh) O0O0mMe U crenuduyeckue XUMHUYECKHe CBONCTBA
MPOCTBIX U CIOKHBIX BEUIECTB, MOJATBEPXKAasi OMUCAHUE NMPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;
. COCTaBJISITh YPABHEHUS SJEKTPOJUTHUECKOW NUCCOLMALMU KHUCIOT, LIEJIOUYEeH U COJIEH,
MOJIHBIE M COKpalI€HHbIE ypaBHEHUS peakluii HOHHOTO OOMEHa, YpaBHEHHUS peakIui,
MOATBEPXKIAIOIINX CYIIECTBOBAHME T€HETHMUYECKOM CBSI3U MEXJy BEIIECTBAMHU Pa3IMYHBIX
KJIacCOB;
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o PaCKpbhIBaTh CYIIHOCTL OKHUCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKL{I/Iﬁ mocpeaAcCTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCa ITHX PEaKIIHii;

o IMPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHUS, BO3MOKHOCTU
MIPOTEKAHUS XUMUYECKUX IIPEBPALLECHHUN B PA3JIMYHBIX YCIOBUAX;

o BBIYUCIIAATh OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO W MOJIAPHYIO MACChbl BCIICCTB, MAaCCOBYIO
JOJTF0 XUMHYECKOTO 3JIEMEHTa 1Mo (popMyJsie COeTMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
IIPOBOJIUTH PACYETHI [0 YPAaBHEHHUIO XUMHYECKOU pEaKInH;

J coOnroaTh TpaBWia  TIOJNB30BAaHUS  XMMHUYECKOW TIOCYIOH U JTaOOPaTOPHBIM
o0opymoBaHUEM, a TAaKXKe MPaBUia OOPAIICHHS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKITUSIMU
II0 BBIIIOJIHECHHUIO J'Ia60paTOpHI)IX XUMHWYCCKHUX OIIBITOB IO IIOJYYCHHIO U CO6I/IpaHI/IIO
ra3000pa3HBIX BEHIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

J MIPOBOJUTH PEAKIMH, MOATBEPIKAAIONINE KAYECTBEHHBIH COCTAaB PA3IUYHBIX BEILECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPHA-, OpoMHa-, HOaUA-, KapOoHaT-, docdar-, cHIHKaT-,
cyibpaT-, TUIPOKCUI-HOHBI, KATHOHbl aMMOHHMSI M  HMOHBl M3YYEHHBIX METaJIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOpaX HEOPraHUUECKHUX BEILECTB;
. IIPUMEHATh OCHOBHBIE OINEPALlMM MBICIIUTEIBHON JEATEIbHOCTH — aHAIM3 M CUHTE3,
CpaBHEHHE, 000011IeHNe, CHCTEMATHU3allMIO, BISBICHUE IPUYUHHO-CIEICTBEHHBIX CBA3EH — JIs
W3Y4YEHUS] CBOWCTB BEIECTB U XUMHUYECKUX PEAKIIMM, ECTECTBEHHO-HAYYHbIE METObI TIO3HAHUS
— HaOI0IeHNe, U3MEpPEHUE, MOIETTUPOBAHNE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIEHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoanuecTBOouacos
JJIeKTPOHHbIE
HaumeHoBaHuepa3aeioB Be (ungposbie)
I KonTpoasu [MpakTHyeck
H TeMIPOrpaMMbl er o0pa3oBaTejbH
/ bIEPA0OTHI nepadoThI
u 0 blepecypchl
Paszpnes 1.IlepBoHavyaibHbIeXUMHYECKHETIOHSATHS
Xumust — BakHas 00J1aCThb bubnunoreka
1. €CTECTBO3HAHUS U HOK
N 5 0 2
1 MPaKTHIECKOM https://m.edsoo.r
NESITENILHOCTH YEJIOBEKA u/7f41837c
bubnuoreka
1. BemtectBa u LHOK
12 1 0
2 XHUMHYCCKHUEPEAKIIUU https://m.edsoo.r
u/7f41837c
Hroronopazneny 17

Paznen 2.11epunognyeckuii 3akoH u Ilepnoanyeckasi cucreMa XMMHYECKHX 31eMeHTOB JI.
N. Menpeneea. CTpoeHneaToMoB. XHMHYECKasICBA3b. OKHCIUTENbHO-
BOCCTAHOBHTE/bHbICPEAKIHU

9 [lepronnueckuii 3aKOH U bubnuoreka
1' [lepuoaunueckas cucrtema 7 0 0 LHOK
XUMHUYECKUX 3JIEMEHTOB /J. https://m.edsoo.r
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N. Mennene-esa. u/7f41837c
Crpoenueatoma
XHUMHYECKas CBS3b. bubnuoreka
2. OKHCIUTENBHO- 5 1 LHOK
2 BOCCTaHOBHUTEILHEIE https://m.edsoo.r
peaxiuu u/7f41837c¢
bubmmoreka
HOK
Hroronopaszeny 12 https://m.edsoo.r
u/7f41837c
Paznen 3.BaxHeiilmme npeacTaBuTeId HEOPraHMYeCKHUX BelleCTB
bubmmoteka
3. Boznyx. Kuciopo. 6 0 LHOK
1 ITousTre 06 OKCHIax https://m.edsoo.r
u/7f41837c
bubnmmoreka
3. Bonopoa.Ilonstue o 3 0 LHOK
2 KHMCIJIOTaX M COJISAX https://m.edsoo.r
u/7f41837c
bubnmoreka
3. Bopna. PactBopsr. [Tonstue 5 1 LHOK
3 00 OCHOBaHUAX https://m.edsoo.r
u/7f41837c
bubnmoreka
3. OCHOBHBIEKIJIACCHIHEOPraHU [HOK
. 12 1
4 YECKUXCOEAUHEHU https://m.edsoo.r
u/7f41837c
Hroronopazneny 31
bubnuoreka
HOK
Pe3epBHOEBpeMs 8 1 https./m.edsoo.r
u/7f41837c
OO011ee KOJIMYECTBO YaCcOB 110 68 5
porpaMme
9 KJIACC
KoanyecTBouyacoB
DJIEeKTPOHHBIE
Ne H Koutrp | IIpakr
o/ aNMEeHOBaHHMEPA3/1eJI0B ONBHLL eck (uudgposbIe)
U TEeMIIPOrPaMMbI Bcero o0pa3oBare/ibHbIEpec
1| epabor | mepad
bl OTBI

Pa3pnen 1.BemecTBO U XUuMHYeCKHEe peaKIIUN
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II
OBTGOTHH::a . bubnuoreka [IOK
JIYOJICHH HAHWHN
1.1 yry 5 https://m.edsoo.ru/7f41
OCHOBHBIX Pa3/IeioB
2636
Kypca 8 kiacca
OCHOBHBIE3AKOHOMEPHOCT bubmmorexa [IOK
1.2 XMICCKIXDeaK ::ﬁ 4 https://m.edsoo.ru/7f41
peart 2636
Snexpommcsias busmiotexa LIOK
1.3 A LAt 8 https://m.edsoo.ru/7f41
XUMUYECKUE PEAKIINU B
2636
pacTBOpax =
Uroronopazneny 17

Pa3zgen 2.HeMeTaJIbI M UX COeTUHEHUA

OO6mras xapakTepucTuKa bubnuorexa [JOK
2.1 XMMHYECKUX DJIEMEHTOB 4 https://m.edsoo.ru/7f41
VIIA-rpynms. ['anoreHsr a636
OO6mras xapakTepucTuKa BuGmorexa LIOK
2.2 XUMITICCIITX SICMEHTOB 6 https://m.edsoo.ru/7f41
VIA-rpynmsi. Cepa u
i a636
e€coeTMHCHUS
OO6mras xapakTepucTuKa BuGmorexa LIOK
2.3 NUMITICCIIT SICNCHTOB 5 https://m.edsoo.ru/7f41
VA-rpynmsl. A30T, 2636
dhocdhop u ux coeTMHEHUS -
OO6muras xapakTepucTuKa
XHMHYECKHX JIEMEHTOB bu6mmoreka [JOK
2.4 IVA-rpymmsl. Yraepon u 8 https://m.edsoo.ru/7f41
KPEMHHH U UX a636
COCTMHCHUS
Uroromnopazneny 23
Pazgen 3.MeTa/IbI M UX COeANHEHUS
bubnuoreka [JOK
3.1 OO01MecBOCTBAMETAIIIIOB 4 https://m.edsoo.ru/7f41
a636
Baxneiime MeTauisl U bubmorexa LIOK
3.2 X COCTHHERMA 16 https://m.edsoo.ru/7f41
a636
Hroronopazneny 20

Pasznen 4.Xumus n okpyxkamwomas cpeaa

4.1

BemectBa u MaTepuraibl B
JKHM3HH 4YCJIOBCKA

2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
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a636

Hroronopazneny 2
bubnuoreka [IOK
PesepBHOEBpeMs 6 1 0 https://m.edsoo.ru/7f41
a636

OO011e€ KOJIMYECTBO YaCOB I10
68 5 7

IporpaMme

YYEBHO-METO/IUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLIECCA
Oobs13aTesIbHbIE YUeOHbIe MaTEePHAJIbI /151 YYEeHUKA
» Xumus, 8 knacce/ Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe o6mectBo «M3nareascTBo
«IIpocsemenue
* Xumus, 9 xinacc/ Pymsuruc I'.E., ®enpaman @.1°., AknimonepHoe o6mectBo «M3maTenscTBo
«IIpocsemenue

MeTozmqecmle MaTepnamﬂ JIA yaneJm

» Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.1°., AknnonepHoe o6mectBo «M3narenscTBo
«IIpocsemenue

* Xumus, 9 kinace/ Pymsuruc I'.E., ®enpaman @.1°., AkiinonepHoe o6mectBo «M3matenscTBo
«IIpocsemienue»

udposbie o0pazoBaTe/ibHbIE PeCYPChl M PeCYPChI CeTH MHTEPHET
Marepuansi®I'NC «Mosimkosiay
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