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MHNOACHUTEJBbHASA 3AIINCKA

[IporpaMMa Mo XMMHUKM Ha ypOBHE OCHOBHOIO OOIIero oOpa3oBaHUS COCTaBJI€HAa Ha OCHOBE
TpeOoOBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O OOILEro
obpazoBanus, npencraBieHHbIX B PI'OC OO0, a Takxke Ha OCHOBE (enepanbHOl paboydeil mporpaMMel
BOCIIUTAHUS M C YYETOM KOHLIEIIIMHU MPEToIaBaHus yueOHOro nmpeaMeTra « XuMHus» B 00pa3oBaTeIbHbBIX
opranusanusax Poccuiickoit denepanun.

[TporpammMa 1Mo XuMHUM AaET NPEACTABICHUE O IIEJAX, 00l cTparernd oOy4eHus, BOCIUTAHUS U
pa3BUTHA 00YYaIOIIUXCS CPEJCTBAMHU YUEOHOrO IMpeIMeTa, YCTaHABIMBAET 00s3aTeIbHOE PEIMETHOE
coJiep>kaHue, MpeaycMaTpUBaeT paclpesielieHue ero Mo Kjiaccam M CTPYKTYPHpPOBAHHUE IO pas3jesiaM U
TeMaM MpOrpaMMbl IO XUMHH, ONpENENsIeT KOJIMYECTBEHHbIE U KAYECTBEHHBIC XapaKTePUCTUKU
COJIepKaHusl, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YUYCHUS XUMHH C YUYETOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOIrO MpOLecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJaromuxcs,
oTpeiesIieT BO3MOKHOCTH TpeAMeTa JAJIsl peaan3aiy TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOU
o0pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, a Takxke TpeOOBaHHU K
pe3yiabTataM OOydYeHHs] XMMHUHM Ha YPOBHE II€NIeH M3y4YeHHs IPEIMETa U OCHOBHBIX BUJIOB y4eOHO-
M03HABATEIBHOM IEATEILHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YUeOHOTO COACPKAHMUSL.

3HaHME XUMHH CIY>KUT OCHOBOM [UIsi (OPMHUPOBAHUS MHUPOBO33PEHUS OOYydarolIerocs, ero
MPEJICTABJICHU O MaTepualbHOM EIUHCTBE MHpPA, BAXHYIO pPOJIb UTpaloT (popmupyemble XUMHUEH
MIPEJICTABJICHHUS] O B3aWMOIPEBPAILCHUAX PHEPrud U 00 SBONIONHMH BEIIECTB B MPHUPOJE, O MYTAX
pelieHns riao0anbHbIX NPo0JieM YCTOMYMBOIO Pa3BUTHUSL YEIOBEYECTBA — CHIPHEBOI, IHEPreTUUYECKO,
MUIIEBOM 1 YKOJOTHYECKON 0€30MacHOCTH, POOIIeM 3JpaBOOXPAHECHUSI.

N3ydenue xumuu:

CIOCOOCTBYET pealM3allid BO3MOXKHOCTEH sl camMoOpa3BUTHA H  (POPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 001Iel U PyHKIIMOHAIBHON TPaMOTHOCTH,

BHOCHUT BKJaJl B ()OPMHPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEH 0OydarolMXcsi, HAaBBIKOB
UX CaMOCTOSITENIbHONW Y4eOHOM NesATeTbHOCTH, 3KCIIEPUMEHTAIBHBIX U HCCIIEAOBAaTENIbCKUX YMEHU,
HEOOXO/IMMBIX KakK B MIOBCEIHEBHOMN KU3HHU, TaK U B MPO(PECCUOHANBHOMN NeATEIbHOCTH;

3HAKOMHUT CO CNeUU(UKON HAyYHOTO MBILIUIEHUs, 3aKJIa/bIBa€T OCHOBBI IEJIOCTHOTO B3IJIAAa Ha
€IMHCTBO TPUPOJIbI U YENIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATAloM B ()OPMUPOBAHUU €CTECTBEHHO--
Hay4YHOM rpaMOTHOCTH 00YyYarOLINXCS;

crocoOcTByeT (hOPMHPOBAHUIO ILIEHHOCTHOIO OTHOUIEHMSI K €CTECTBEHHO--HAyYHBIM 3HAaHUAM, K
MIPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHUe 00ydaromIuXcsl.

JlaHHble HampaBieHUs B OOyuyeHMM XUMHU oOecredyuBaroTcs cHenu(uKol coaep)kaHusi yuyeOHOro
npeaMeTa, KOTOPBIN SBISIeTCs MeJaroruiyecku aJanTHpPOBAaHHBIM OTpakeHHEeM 0a30BOIl HAyKH XUMHH
HAa OIIPEAEIEHHOM dTare €€ pa3BUTHS.

Kypc XxuMum Ha ypoBHE OCHOBHOTO 0O0Imero o0Opa3oBaHHs OpPHEHTHPOBAaH Ha OCBOCHHE
00y4JarolMMHUCSl CHCTEMbI TE€PBOHAYAIbHBIX IOHATHI XUMHH, OCHOB HEOPraHMYECKOH XUMHUHU H
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CtpykTypa coaepkaHusi IporpaMMbl 10 XUMHHM CPOPMHUpPOBAaHA HA OCHOBE CHCTEMHOIO MOAX0Ja K
e€ nzydyenuto. CopepxaHue CKJIaJbIBAETCS U3 CUCTEMBI MOHATHI O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE
U CHUCTEMBI MOHATHM O XUMHYecKOH peaknuu. OOe 3T CUCTEMbI CTPYKTYPHO OpPraHHM30BaHBI IO
IIPUHLIMITY [TOCJIEA0BATEIBHOTO Pa3BUTHSI 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN Pa3HOTO
YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOCHUH aToMa U XMMHYECKOH CBSI3H;



— IPEJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIUAIINH BEILIECTB B paCTBOPAX.

TeopeTnueckre 3HaHHS PacCMATPUBAIOTCS HA OCHOBE AMIUPUYECKU MOJIYUYEHHBIX U OCMBICICHHBIX
(akToOB, pa3BUBAIOTCS IOCIECIOBATEIILHO OT OJHOTO YPOBHS K JPYroMy, BBIONHSSA (YHKIIUU
OOBSICHEHUS ¥ MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS M BO3MOXXHOCTEH MPAaKTHYECKOTO MPUMEHEHUS U
MOJTyYEHUS U3YyYaeMbIX BEILIECTB.

OcBocHHE TPOTpaMMBbI TI0O XUMHUHU CIIOCOOCTBYET (hOPMHUPOBAHUIO TPEICTABICHUS O XUMUYECKOM
COCTaBJISIONICH HAYYHOU KapTUHBI MHUpA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHHUS K
HAay4YHOMY 3HAHMIO M METOJaM IO3HaHUA B Hayke. M3yueHne XUMHUH HPOUCXOAUT C MPHUBJICUYCHUEM
3HAHUN U3 paHee M3YUYCHHBIX yUeOHbIX mpeamMeToB: «Okpyxkaroumii Mup», «buonorus. 5-7 kiacce» u
«®Dusuka. 7 Kjmacc.

[Tpy u3y4eHUn XUMHH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKOH HayKH Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUYECKOMN JACSITEIIbHOCTH YEJIOBEKAa U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYJBTYpHIL. 3afada y4eOHOTO MpeaMeTa COCTOMT B ()OPMUPOBAHHHM CHCTEMBI XUMHYECKHUX
3HAHUW — BaXKHEWIUX (HAKTOB, TOHSATUH, 3aKOHOB W TEOPETUYCCKUX IOJIOKCHUU, JTOCTYITHBIX
0000IIeHNIT MUPOBO33PEHYECKOTO XapaKTepa, SA3bIKa HAyKW, B NMPHOOIMIEHUH K HAyYHBIM METOAaM
MO3HAHUS TPH M3YyUYEHUU BEUIECTB U XHUMHUECKUX peakiuii, B (HOPMHUPOBAHHH U PA3BUTHH
M03HABATENIBHBIX YMEHUN U UX MPUMEHEHUU B Y4eOHO-TI03HABATEILHOM M y4eOHO-HUCCIIeI0BATEIbCKON
JesITeIbHOCTH, OCBOCHUH TIPAaBUII O€30M1aCHOT0 OOpallleH sl ¢ BEIECTBAMH B IIOBCEIHEBHON KU3HHU.

[Tpu uM3y4yeHUH XMMHUU Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHHs Ba)KHOE 3HAYCHHE MpUOOpenu
TaKue 1eNH, KakK:

— (GopMHpPOBaHHE WHTEIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIIBHOMY MPHHSATHIO PEHICHUH, CIOCOOHOH agamTHpoBaThCsl K OBICTPO
MEHSIOIUMCS YCIIOBHSIM JKU3HU;

— HampaBJIEHHOCTh O0YUYEHUS HA CUCTEMATUYECKOE MPUOOIIeHHE 00yUAIOIINUXCS K CaMOCTOATEIHHON
MO3HABATENBHON JACSITENbHOCTH, HAYYHBIM METOJAaM TMO3HaHUSA, (OPMHUPYIOIMIUM MOTHBAIMIO U
pa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecrneyeHue yCIOBHM, CIOCOOCTBYIOMINX MPUOOPETEHNIO 00YUAIOIMMUCS OTBITAa PA3HOOOPa3HOM
NEeSTeTbHOCTH, TIO3HAHUS M CAMOTIO3HAHU S, KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHITUH ), HMEIOIINX
YHUBEpCAIbHOE 3HAYEHUE /IS PA3IUYHBIX BUJIOB JACSITEIHHOCTH,

— ¢gopMupoBanue o0mieil (PyHKIIMOHAIIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHUCIE
YMEHH OOBSCHATH W OIEHUBATh SBICHUS OKPYXKAIOUIETO MHUpPA, HCIOJIB3ys 3HAHHUS W OIIBIT,
MOJTy4YEHHBIE MIPU U3YYCHUH XUMHH, TPUMEHSTh UX MPH PEIICHUU TPOoOJieM B MOBCEIHEBHOW KU3HU U
TPYIOBOM JESATENBHOCTH;

— ¢QopMupoBanue y o0O0ydalmMXCd TYMAaHUCTUYECKHX OTHOIICHUH, TOHUMAHUSA IIEHHOCTH
XUMUYECKUX 3HAHUM JJIST BBIPAOOTKH IKOJOTHYECKH IIEI€CO00pa3HOTO MOBENECHUS B OBITY U TPYJIOBOM
NESATETLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37J0POBBS U OKPYIKAFOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CITOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIHTAHHUIO Ha
OCHOBE YCBOCHHS OOIIECUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBEIOOPY mpoduiis u
HaMpPaBIEHHOCTH JAIbHEUIIETO 00yUYEeHHUSI.

OOmiee 4YHMCIO YacoB, OTBEACHHBIX JJs MU3yYEHUsS XUMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 Jaca B Heneno), B 9 kinacce — 68 gacoB
(2 yaca B HezeIO).



COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHa4ya/bHbIe XMMHYECKHE TOHATHUS

IIpenmer xumuu. Posib XMMHM B KU3HHM 4Ye€JIOBEKa. XMMHsS B CUCTEME HayK. Teila W BellecTBa.
®dusnueckrue CBOMCTBA BELIECTB. ArperarHoe COCTOsHHE BemiecTB. [loHsATHE O MeTojax MO3HaHUS B
xumun. Yucreie BemecTBa U cmecu. CriocoObl pa3esieHus: CMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE 3JeMEHThl. CHMBOJBI XHMHYECKUX 3JIEMEHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumuueckas popmysia. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BemlecTB. OTHocuTeNnbHass aToMmHas Macca. OTHOCUTENbHAs MOJIEKYJsipHass Macca. MaccoBast 1oiis
XHMUYECKOI0 3JICMECHTA B COCAUHCHUH.

KommuectBo BemiectBa. Moab. MonsipHas Macca. B3auMOCBA3b KOJIMYECTBA, MAacChl M 4YHUCIIA
CTPYKTYPHBIX €IUHUIL BelecTBa. Pacu€Tel o hopmysiaM XUMUYECKUX COCTUHEHUM.

dusnueckue U XUMHYECKHUE SIBJICHMS. XMMUYECKas peakius U €€ MpU3HaKU. 3aKOH COXPaHEHUs
Macchl BellecTB. XuMHYeckue ypaBHeHus. Kiaccupukanus XUMHUECKUX peakuuid (coenuHeHus,
pasoKeHHs, 3aMeleHUs, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XUMUYECKOH MOCYy10H, MpaBuUiamMu padoThl B J1a0OpaTOPUU U MpUEMaMU OOpaIIeHUS C
nabopaTopHbBIM  000pyJOBaHMEM, U3YYCHHE H ONUCaHWEe (U3NICCKUX CBOWCTB  00pasIioB
HEOPTaHMYECKUX BEIIECTB, HaOMoeHue (pu3nveckux (IUIABJICHWE BOCKA, TAsHHUC JIbJIa, PAaCTHpPAHUE
caxapa B CTyNKe, KMIICHHE M KOHJICHCAIMS BOJIbI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKATMBAHUE
MEJHOM MPOBOJIOKH, B3aMMOJICHCTBHUE MEJIa C KMCJIOTOM) SIBICHHH, HAOII0/IEHHE U OMTMCAaHUE TTPU3HAKOB
MPOTEKaHUSd XHMHUYECKUX peakuui (pa3loKeHUe caxapa, B3aWMOJCWCTBHUE CEPHOM KHCIOTHI C
xjopuoMm Oapusi, pasnoxeHue runpokcuna menu (II) mpu HarpeBaHuu, B3aUMOJICHCTBHE Kele3a C
pactBopom conu wmenu (ll), u3ydenume cmocoOOB pasfeneHus CMeceil: ¢ TOMOINBI0 MarHura,
buabTpOBaHUE, BBIMAPUBAHUE, AUCTUIIIALMA, XpomaTorpadus, MpOBEACHHE OYHCTKH MOBApPEHHOM
coiv, HaONIOJEHHE W ONHUCAaHWE pe3yJbTAaTOB TMPOBEJACHUS OIbITA, WUTFOCTPUPYIOMIETO 3aKOH
COXPAHEHHUS MacChl, CO3/IaHUE MOJIeTeH MOJIEKYJI (ILIapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bo3znyxa. Kucnopon — anemeHT u mpoctoe BemecTBo. Haxoxnenue
KHCIIOpo/la B Tpupone, (GuU3MUecKhe U XUMHUYECKHe CBoicTBa (peakuuu ropeHus). OKCHIBL
[Mpumenenne kucnopoaa. CrocoObl MONyYeHHUs KHUCIOpOJAa B J1A0OpATOPUU M TMPOMBIIUICHHOCTH.
KpyroBopot kucnopoaa B mpupojae. O30H — alsIoTpornHas MOAUPUKAIIS KUCIOPOa.

TemnoBoit 23 hekT XUMUIECKON PeaKIui, TEPMOXUMHUYECKUE YPABHEHHUS, K30~ U YHIAOTEPMUUECKUE
peakiuu. TomaMBO: Yroib W MeTaH. 3arpsA3HEHUE BO3[yXa, yCHUJIEHHE NapHUKOBOTO dddekra,
pa3pylIeHruEe 030HOBOTO CJIOS.

Bogopon — snemeHT M mpoctoe BemecTBO. HaxokaeHue BojmopoAa B MHpupoae, (U3NYECKUe U
XUMUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KuciaoTsl u comu.

Moutsipablii 00bEM Ta30B. Pac4€Thl 10 XUMHUYECKUM ypaBHEHUSIM.

®dusnueckue cBoiicTBa BoAbl. Boga kak pactBoputelnb. PactBopsl. HackllieHHbIE M HEHACHIIIEHHbIE
pactBopbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi J10Jisl BEIIECTBAa B PacTBOpPE. XHUMHUUYECKHE
cBoiicTBa Bojabl. OcHOBaHUs. Poib pacTBOpOB B MpHUPOJIE U B KU3HMU yenoBeka. KpyroBopoT BOIbI B
npupojie. 3arpsi3HeHHe MPUPOIHBIX BoJ. OXpaHa U OUMCTKA TPUPOIAHBIX BOJI.



Knaccudukanmst  HEOpraHMYECKUX COCTUHEHUH. OKcCHUIEL. Knaccuduxanus OKCHUJIOB:
cosieoOpasyrorire (OCHOBHBIC, KHCIOTHBIE, amdoTepHbIe) M HecoseoOpasyromme. HomeHknaTypa
oKkcu0B. PU3nUecKre U XMMUYECKUE CBOMCTBA OKCUIOB. [loiryueHne okcunos.

OcHoBanwms. Kiaccudukamnusi ocHOBaHMA: IMIETOYM M HEPACTBOPUMBIC OCHOBaHMs. HomeHKIaTypa
OCHOBaHMU. PU3NUECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [loiryueHre oCHOBaHUM.

Kucnotsl. Knaccugukanus kucnor. Homenkiatypa xucnor. @u3ndeckue U XMMUYECKHE CBOHCTBA
kucnot. Psag aktuBHoctu metauioB H. H. bekerosa. Ilomyyenue Kucuor.

Conu. Homenkiiarypa coneit. @u3ndeckue 1 XMMUYECKUE CBOMCTBA colieil. [loryuenue comnen.

I'eHeTnyeckas CBsA3b MEXAY KJIAaCCAMH HEOPraHMYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OINpeAEIeHUE COAEpKaHUs KUCIOpoJa B BO3/AyXe, IOJNydyeHHe, coOupaHue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJAEHHE B3aUMOJEHCTBUS BEILIECTB C
KHCJIOPOJIOM M YCJIOBHUA BO3HMKHOBEHMsI U IIpEKpallleHuss TOpeHus (Ilokapa), O3HAKOMIIEHHE C
o0pa3laMu OKCHJIOB M OIMCAHWE WX CBOKMCTB, IMOJIyueHHE, cOOMpaHWe, paclio3HaBaHHE M HM3y4YCHHE
CBOMCTB BojmopoAa (ropeHue), B3auMojelcTBue Bojopona c¢ okcuaom wmeau (l1) (Bo3moxHO
UCIOJb30BAaHUE BHJEOMATEpUalOB), HaONIOJEHUE OOpa3LOB BELIECTB KOJIWYECTBOM | MOIb,
UCClIeIoBaHHE OCOOEHHOCTEH PAacTBOPEHMsI BEIIECTB C PA3JIMYHON PacTBOPUMOCTBIO, IPUTOTOBIICHUE
pacTBOpPOB C OIpPENEIEHHOW MacCOBOW [JOJIE PACTBOPEHHOIO BEUIECTBA, B3aUMOJEHCTBUE BOJBI C
MeTajulaMd (HaTpUeM U KajblMeM) (BO3MOKHO MCIIOJIb30BAaHHE BHJIEOMATEpUANIOB), HCCIIEI0BaHUE
00pa3loB HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KIJIACCOB, HAONIOJEHUE WM3MEHEHHUS OKpPACKU
MHIUKAaTOPOB B pacTBOpax KHUCJIOT M IIeNoYel, u3ydeHue B3aumozeiictBus okcupa meau (1) c
pacTBOPOM CEpPHOM KHUCJIOTBI, KHCIOT C METAUIAMH, pEaKkUUil HEWTpalIu3aluuy, II0Iy4YeHue
HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHHWE OJIHOTO MeETajla JPYTUM M3 pPAcTBOpa COJIM, pPELICHUE
AKCIIEPUMEHTAIBLHBIX 33/a4 10 TeMe «BakHelme Ki1acchl HEOPraHMUECKUX COSAMHEHUI».

Ilepuoauyecknii 3axkon u Ilepuoamyeckas cucremMa Xxumu4yeckux 3Jiemenros JI. H.
Menpeneesa. CrtpoeHne aToMoB. XHMH4YECKas CBfi3b. OKHCIHTEIbHO-BOCCTAHOBHTE/IbHBIC
peaKuuu

[lepBble MONBITKM KJIACCU(PUKAIMKM XUMHUECKUX d3JeMEHTOB. lloHsATHE O Trpynmax CXOAHBIX
AJIEMEHTOB (IIEJIOYHbIE U IEJIOYHO3EMENIbHbIE METallIbl, TajoreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCUABI U TUIAPOKCUIBL.

Ilepnonnueckuii 3akoH. Ilepmogmueckas cucrtema xumudeckux annemeHToB J[. M. Menneneesa.
Kopotkonepuoanas u jymaHonepuoasas ¢popmsl [lepuonnyeckoit cucteMbl XUMHUYECKHUX 3JIeMEHTOB /1.
N. Menpneneesa. [lepuons! u rpynnsl. @u3nuecknuii CMBICI MOPAJKOBOTO HOMEPA, HOMEPOB IEPUOAA U
IpYyIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHBIX snep. M3otonel. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oJoyek aToMoB rnepBbIx 20 xumuueckux siemeHToB [lepuoanueckoit cucremsl [[. 1. Menneneena.
XapakTepucTuKa XMMHYECKOrO 3JIEMEHTa I0 ero mnojoxkeHuto B Ilepmogmueckont cucreme [I. U.
Menneneena.

3aKOHOMEPHOCTH W3MEHEHMsI paauyca aTOMOB XHMHUYECKHUX DJIEMEHTOB, METAJUIMUYECKUX H
HEMETAJJINYEeCKUX CBOMCTB 110 TPYIINaM U MepuoiaM.

3nauenue llepuoanueckoro 3akoHa u Ilepmoaudeckoll CHCTEMBl XHMHUYECKUX D3JIEMEHTOB JUISL
pa3BuTHUA HAayKu U npakTuku. [. . MenneneeB — y4€HbIN U TpaXKIaHUH.

Xumnueckass cBsa3b. KoBaneHTHast (mosissipHass M HEMOJSPHAs) CBSA3b. OJIEKTPOOTPULIATENBHOCTh
XUMHYECKHX 3JIeMEHTOB. VIOHHasI CBSI3b.

Crenenp oxkucieHus. OKUCIUTEIBHO--BOCCTAHOBUTENBHBIE peakiuu. lIpomecchl OKuCIeHH U
BOCCTaHOBJICHMS. OKUCIINTENN U BOCCTAHOBUTEIH.



XumuuecKkuii IKCHEPUMEHML.

U3ydeHHe OOpa3llOB BEIIECTB METAJUIOB W HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHAA IIMHKA C
pacTBOpaMH KHUCIIOT W IIEJIOYEH, MPOBEJACHUE OIBITOB, WUTIOCTPUPYIONIMX ITPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX peakluil (rOpeHue, peakliuu pa3yiosKeHNs, COETUHEHMS).

Mestcnpeomemnvle cea3u

Peanuzanus MeXINpenMETHBIX CBSI3€H NPU M3YYEHUM XUMHUHM B § KJIacce OCYILECTBISIETCS 4epes
HUCITIOJIB30BAHUEC KakK O6H_[I/IX CCTCCTBCHHO--HAYYHBIX HOHHTHﬁ, Tak H HOHSITI/II?I, ABJIAOIIUXCA
CHCTEMHBIMU JUTSI OTJICJIBHBIX MPEJIMETOB €CTECTBEHHO--HAyYHOTO ITUKIIA.

OO01mHe ecTeCTBeHHO--HAYYHbBIC TIOHSATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3,
Kiaccu(uKanus, NepUOANIHOCTD, HAOIOICHHE, SKCIIEPUMEHT, MOJICIUPOBAHKE, H3MEPEHHE, MOJICIIb,
SIBJICHHE.

®dusuKa: Marepus, aroM, 3JIEKTPOH, IMIPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIbI, PAJMOAKTUBHOCTD,
MOJICKYJIa, SJEKTPUUYECKUN 3apsijl, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIeCTBa, TIas,
(bu3HUYeCcCKre BETMYMHBI, €IMHUIIBI H3MEPEHHUS, KOCMOC, TUIAaHETHI, 3BE3/161, COJHIIE.

buonorust: porocunres, qpixanue, ouochepa.

[eorpadus: armocdepa, ruapocdepa, MUHEpaANbl, TOPHBIC TMOPOABI, IMOJE3HbIE HMCKOMACMBIC,
TOILTUBO, BOJIHBIC PECYPCHI.

9 KUIACC

BeurecTBo M XMMHYECKas peaKkuusi

Ilepnonnueckuil 3akoH. Ilepuoguueckas cucrema xumudeckux anemeHtos JI. M. Menneneesa.
Crpoenue aTomMoOB. 3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB XHMHMUYECKHX D3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajus, KaJbIUS W HMX COCIWHEHHM B COOTBETCTBHHM C TIOJOKEHHEM OJJIEMEHTOB B
[lepuoanueckoii cucteMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHAbl XMUMHUUYECKOW CBSI3U. THIBI KPUCTAUIMUECKUX PEIIETOK, 3aBUCUMOCTH
CBOMCTB BEILIECTBA OT THUIA KPUCTATNIMUECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus m HOMEHKJIATypa HEOPTaHMUYECKHUX BEIIeCTB. XHMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIUXCSA K Pa3JIMYHBIM  KJaccaM HEOPraHWYECKUX COCJUHEHUN, TEeHEeTUYecKas CBS3b
HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanuss XUMUYECKMX peaKIWi MO0 pa3IU4YHBIM TpU3HakaM (10 YHUCIYy UM COCTaBy
YYacTBYIOIIUX B PEAKIMU BEHIECTB, MO TEIIOBOMY A((EKTy, MO HM3MEHEHHUIO CTENEHEW OKHCICHHS
XUMHYECKHUX JJIEMEHTOB, MO0 OOpPAaTUMOCTH, MO YYacTHIO KaTalu3atopa). DK30- U SHIAOTEPMHUYECKUE
peakLu, TepPMOXUMUYECKNE YPABHEHUSI.

[TonsiTrie 0 cKOpocTH XUMHUECKO# peakiuu. [ToHsTHE 00 0OpPATUMBIX I HEOOPATUMBIX XUMHUUYECKUX
peakuusx. [loHATHE O TOMOTEHHBIX M Te€TepOreHHbIX peakiusax. [lonsarue o kartanmuze. IlonsTue o
XUMUYECKOM paBHOBecHH. DaKTOPBI, BIUAIONIME HA CKOPOCTh XUMHYECKOW PEaKIMU U TIOJOKECHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCITHTENbHO-BOCCTAHOBUTEIHHBIC peakiuu, AIIEKTPOHHBIN Oaytanc OKHCITUTEIHHO-
BOCCTaHOBUTENbHOUM peakiuu. COCTaBICHHE YPABHEHU OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIINI
C HCTIOh30BAaHUEM METO/1a AIEKTPOHHOTO OaaHca.

Teopust 3NEKTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLMAIMY BELIECTB C PA3IMYHBIMUA BUJAMU XUMUYECKON CBsi3U. CTeNeHb AUCCOLUALINH.
CunbHbIC U clla0ble YIEKTPOIUTHIL.

Peakiun woHHOro oOMeHa. YCIIOBUS TPOTEKaHWsI pEaKIUii HOHHOTO OOMEHa, TONHBIC |
COKpaIllEHHbIE HWOHHBIC YypaBHEHUs peakuuid. CBONCTBa KHUCJIOT, OCHOBAaHMI M COJEH B CBETE
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MIPEACTABICHUN 00 3JIEKTPOIUTHYECKON Arcconnanuy. KauecTBeHHbIE peakinu Ha WOHBIL. [loHsATHE O
TUIPOJIA3E COJICH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJICISIMH KPUCTALUTMYCCKUX PEIIETOK HEOPTaHWYECKUX BEIISCTB — METAJUIOB U
HEeMeTaJJIOB (rpadura W ajMasa), CIOXKHBIX BEIIECTB (XJIOPHUAA HATPUS), UCCIEAOBAHNE 3aBUCHMOCTH
CKOPOCTH XUMHUYECKOW peakmuh OT BO3JICHCTBUS  pa3lUYHBIX  (DAKTOPOB, UCCIICOBAHHE
ANEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MPOIECCa JUCCOIMAIMM KHUCIOT, INEIoYer M colei
(BO3MOKHO HCITIOJIb30BAaHHE BUJEO MATEpUajOB), MPOBEACHHUE OMBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peakiuii noHHOro oOMeHa (0Opa3oBaHUE OcCaj/iKa, BbIIEJICHHE ra3a, 00pa3oBaHUE BO/IbI),
OTBITOB, WJUIIOCTPUPYIOLIUX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuui (TopeHue,
peaKuuu pasjioXKEHUs, COCIUHEHHS), pacrno3HaBaHHE HEOPraHWYECKUX BEIIECTB C IOMOIIbIO
KAaueCTBEHHBIX PEaKIUii Ha MOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/ibl 4 X COETUHEHUS

OOmiass xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTEIEHU
okucienus. CtpoeHne U (pU3NIecKre CBOWCTBA MPOCTHIX BEUIECTB — IaJIOTEHOB. XUMHUYECKHAE CBOHCTBA
Ha MpuMepe xjopa (B3auMOJAEWCTBHE C MeETaUlaMM, HEMEeTalllaMH, MIello4aMu). XJIOPOBOIOPO/I.
ConsiHasi  KHCIIOTa, XHMHYECKHE CBOICTBa, TOJIydeHUe, TNpuMeHeHue. JlelicTBue xjopa U
XJIOPOBOJIOPOa Ha OpraHU3M YelloBeKka. BaxkHelie XI0puabl U UX HAXOXKJEHHUE B IPUPOJIE.

O6mas xapakrepuctuka 3rneMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE
creniean okucieHus. CtpoeHue w (pU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA W CEpHI.
AmtoTpornHele MOIUM(UKAIIMA KHCIOPOJa W Cepbl. XHUMHUYECKHE CBoMcTBa cepbl. CepoBomopo,
cTpocHHE, (DM3MYECKHEe W XHMHYECKHE CBoMcTBA. OKCHIBI Cepbl KaK TPEJACTABUTEIN KHCIOTHBIX
okcunoB. CepHast KUCIIOTa, GU3NYECKHE W XMMHUYECKHE CBOMCTBa (00IIME Kak MpeACTaBUTENs Kiacca
KHCIIOT W crnenududeckne). XUMHUSCKAE PEAKIUH, JISKAINUe B OCHOBE IMPOMBIIUICHHOTO CIocoda
MOJTy4eHUsI CEpHOUM KHUCIOTHL. [IpuMeHeHue cepHoil kucnoThl. Comu cepHON KHUCIOTHI, KaueCTBEHHAsS
peakuus Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUN B MpUpPOAe. XUMHUUECKOe 3arpsi3HeHUe
OKpY Karollel cpelbl COeTUHEHHUSIMHU cephbl (KHCIOTHBIE J0XKIU, 3arpsi3HEHHE BO3/AyXa U BOJOEMOB),
CHOCOOBI €T0 MPeA0TBPAIlCHHUS.

OO6mas xapaktepuctuka snemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbBIE
CTCTICHH OKHWCJICHHS. A30T, paclpoCTpaHCHHWE B TPHPOJC, (PU3NYSCKUE M XHUMHYCCKHE CBOWCTBA.
KpyroBopor azora B mpupoje. AMMHAK, ero (DU3MYeCKHe W XHUMHYECKHE CBOWMCTBA, TOJNyYCHUE H
npuMmeHeHne. Co aMMOHHMS, X (PU3UYECKHEe M XMMHYECKHUE CBOMCTBa, MpuMeHeHne. KauecTBeHHAs
peaxius Ha MOHBI aMMOHHUSA. A30THasl KHCIIOTa, €€ MmoiydeHue, pusndeckre U XMMHUECKHUE CBONCTBA
(obmue kak TMpencTaBUTENs Kiacca KHCIOT M crnenuduueckue). VMcmonp3oBaHue HUTPATOB M CoJNei
aMMOHHS B KaueCTBE MHUHEPATbHBIX YAOOpeHUU. XUMHUECKOE 3arps3HEHHE OKpPYKAIOIIeH Cpemsl
COCTMHEHUSMHU a30Ta (KUCIOTHBIE IOXKIM, 3arpsi3HEHUE BO3/AyXa, MOYBHI M BOA0EMOB). Docdop,
ayutoTpornHbie Moaudukamuu docdopa, pusnyeckue u xumudeckue cpoictsa. Oxcua docdopa (V) u
dbochopnas kucinoTa, GU3NUECKUE U XUMUYECKHE CBOMCTBA, moiydeHue. Mcmnons3oBanne ¢ocdaToB B
KadecTBE MUHEPATBHBIX YIA0OPECHUH.

OO6mas xapaktepuctuka 3meMeHToB |VA-rpynmel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIS
CTCTICHH OKHUCJICHUS. YTIEpOA, aIOTPOMHbIE MOAUPUKAIMU, PACIPOCTPAaHEHHE B TPUPOJIE,
¢dusnueckue M XUMHUYEeCKue CBoiicTBa. Apacopbums. KpyroBopor yrimepoma B mpupoae. Oxcumbl
yriaepojaa, ux (U3NUecKue U XUMUYECKHE CBOMCTBA, IEHCTBUE HA KUBHIE OPTaHU3MBI, TOMyUYEHUE U
MpUMEHEHHE. JKOJOTHYECKHEe MPOOJIeMBI, CBsI3aHHBIE ¢ okcuaoM yriepoaa (1V), rumnoTesa rmo6anbHOTO
MOTEIJICHUST KIUMaTa, MapHUKOBBIA 3(dexT. YronpHas kuciota M e€ coiau, UX (QuU3nYeckue U



XMMHYECKHE CBOMCTBA, MOJydyeHHWe U npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO03SHCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUAX yriiepoja (MeTaH,
9TaH, OTWIEH, aleTWIEH, OJTaHOJ, TIJULEPUH, YKCycHas Kuciota). IlpuponHble HCTOYHUKHU
YTIEBOIOPOAOB (YroJib, IPUPOAHBIN Ta3, He(Th), MPOAYKTHI HX TepepaboTku (OCH3UH), UX POJIb B OBITY
Y IPOMBIIIICHHOCTH. [IoHsATHE 0 OMOTOrHYEeCKH BaXKHBIX BEIIECTBAX: KHUpaX, OeJKax, yriieBoiax — U UX
pOJIu B )KM3HM ueloBeKka. MaTepraibHOE €AMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COEAUHEHUH.

Kpemuuii, ero ¢usuueckue u XMMHUYECKHE CBOICTBa, MojyueHUEe U mpuMmeHeHue. CoequHEeHHUs
KpemHHs B mipupojge. OOmue mpencraBieHus o0 okcuzae kpemuus (IV) m KpeMHHEBOW KHCIIOTE.
Cunukatel, UX HUCIOJIb30BaHUE B OBITY, B IPOMBILIUICHHOCTH. BakHel11e CTpOuTeIbHbIE MaTepHalbl:
KepaMuKa, CTEeKJO, IEMEHT, OeToH, xene300eToH. I[IpoOnembl 06e30MacHOr0 UCHOJIB30BaAHUS
CTPOMTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe O00pa3loB HEOPraHWYECKUX BELIECTB, CBOWCTB COJIIHOM KHUCJIOTBI, IPOBEICHUE
Ka4eCTBEHHBIX pEaKIMii Ha XJOPHI-MOHBI W HAONIOJEHUE TPHU3HAKOB HX MPOTEKAHHS, OIBITHI,
oTpaxawiiue (Qu3nyeckue M XHUMHYECKHE CBOWCTBA TalIOTEHOB W HX COEIWHEHUN (BO3MOXKHO
WCIOJIb30BAaHUE BHJIEOMATEPHANIOB), O3HAKOMJIEHHE C O0pa3lamMu XJOPUAOB (TaJlOTeHUIOB),
O3HaKOMJICHHE ¢ 00pa3iaMu cepbl M €€ COeAMHCHUAMH (BO3MOYKHO HCIOJIb30BAaHNE BHICOMATEPUATIOB),
HaOIo/IeHue mpoiecca oOyriMBaHUs caxapa MoJ JeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOM KHCIOTHI,
M3yYeHUEe XMMHUYECKHX CBOWCTB pa30aBIIEHHOW CEpHOW KMCIIOTHI, IPOBEACHNUE KAYECTBEHHOMN pEaKIiu
Ha CyJb(aT-uoH U HAOIIOACHNE IPU3HAKA €€ MPOTEKaHHs, 03HAKOMJICHHE ¢ (PU3MYECKIMU CBOWCTBAMH
a30Ta, pochopa u ux coenuHEeHUH (BO3MOXKHO HCIOJIBL30BaHNE BUICOMATEPHAIIOB), 00pa3iiaMu a30THBIX
u (ocopHBIX ymoOpeHHi, modydeHne, coOMpaHue, paclo3HaBaHHE W HW3YYEHHE CBOWCTB aMMHaKa,
MIPOBEJICHUE KAYECTBEHHBIX peakuil Ha MOH aMMOHHUA U (ochaT-MOH U H3yYEeHUE NPU3HAKOB MX
NPOTeKaHMs, B3aUMOACUCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTBI C MeIbl0 (BO3MOKHO
HCIOJIb30BaHNE BUJCOMATEPHAIIOB), U3YUCHHE MOJENel KPUCTAIUTMUECKUX PEemETOK anMmasa, rpadura,
¢bynnepeHa, 03HaKOMJIEHHE C MTPOLIECCOM aICOPOLIMU PaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM
U YCTpOMCTBOM IMpOTHBOra3a, IOJy4YeHHE, COOMpaHMEe, paclo3HaBaHHME U M3Y4YEHHUE CBOICTB
YIJIEKUCIIOTO Tra3a, MPOBEJEHUE KAaYeCTBEHHBIX pEaKklIMi Ha KapOOHAT U CHUJIIMKAT-MOHBI U U3YyYEHHE
MPU3HAKOB MX IMPOTEKaHUs, O3HAKOMJIEHUE C MPOAYKIMEH CHUIMKATHOW MPOMBIIIJIEHHOCTH, pEIIeHHE
AKCIIEPUMEHTAIBHBIX 33a4 110 TeMe «BajkHele HeMeTabl U UX COeTUHEHUS».

MetaJuibl M MX COeIMHEHHS

OO0mass xapakTepUCTHKa XMMHYECKHX JJIEMEHTOB — METAJUVIOB Ha OCHOBAaHHHM HX IIOJIOKEHUS B
Ileprognueckoit cucteme xumudeckux diemMeHToB JI. 1. Menneneesa u crpoenus aromoB. CTpoeHue
MeTauioB. MeTtamnueckas CBsi3b M METAJUINYECKass KPUCTAIUTMYECKAs PEIIETKA. DIEKTPOXUMUYECKUM
psaa HanpsbkeHMHd MeTayuioB. Dusnueckre M XMMHUYEeCKHe CcBoicTBa MeTauioB. OOmme crocoOsl
noyiydeHus MetaysioB. [IoHsATHE 0 KOPPO3MH METaNIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI X OT KOPPO3HUHU.
Crnnagel (CTallb, 4yT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHUE B ObITY U MPOMBILIUIEHHOCTH.

[llenounbie Metauibl: nojioxkeHue B Ilepuomnueckoil cucreme xumMuueckux siementoB JI. .
MenpeneeBa, CTpoeHHE UX aTOMOB, HaX0XJieHue B npupoze. Gusndeckue u XMMHUECKUe CBOMCTBA (Ha
npuMepe HaTpus W Kaiusi). OKCUAbl M TUJIPOKCUABI HATpusd M Kaius. [IpuMeHeHue IIeIoYHbIX
METAJIJIOB U UX COEANHEHUH.

[IlenoyHO3eMeENbHBIE METAUIBI MarHuil M KanpLui: mosiokeHue B llepuoanueckoil cucrteme
xumuueckux anemeHtoB J[. W. MeHnaeneeBa, cTpoeHME HX aTOMOB, HaXOXJIEHHE B IPHUPOJE.
dusnyueckrue U XUMHUYECKUE CBOMCTBA MarHusl W Kajblus. BakHeimme coeqnHeHnus Kaablius (OKCHI,
TUAPOKCH, coiin). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS.



AnmoMunuii: onoxkenue B Ilepuoamyeckoil cucreme xumuueckux snemeHToB . M. Menneneena,
CTPOEHHE aToMa, HaxoXKJeHue B npupone. DPu3MUecKue M XUMUYECKHE CBOMCTBA AJIFOMUHHSL.
AMdoTepHbIe CBOMCTBA OKCHJIA U TUPOKCHIA ATFOMUHUA.

Kene3o: nonoxenue B llepmoamueckorn cucreme xumuuyeckux snemeHToB JI. M. Menaeneesa,
CTPOEHHE aTOMa, HaxOXkJIeHuE B mpupoje. PU3ndyeckue U XUMHUECKHUE CBOMCTBa xkese3a. OKcuupl,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U nosryueHue.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C OO0pa3llaMM METaUIOB M CIUIAaBOB, UX (DU3MYECKMMM CBOWCTBAMHU, H3Yy4YCHHE
pE3yJbTaTOB KOPPO3UMH METaUIOB (BO3MOXKHO HCIIOJNIb30BAHME BHJIEOMATEPHANIOB), OCOOEHHOCTEN
B3aMMOJICHCTBUS OKCUA KaJbIMs U HATpHsl ¢ BOAOW (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
UCCIIEIOBaHHE CBOMCTB KECTKOW BOJBI, MpoOIlecca TOpPEeHUs jKele3a B KHCIOopoae (BO3MOKHO
HCI0JIb30BaHNE BUJICOMATEPUAIIOB), IPU3HAKOB IIPOTEKAHNS KaU€CTBEHHBIX PEAKIIMI HA MOHBI: MarHus,
KaJbIUsl, allfoMuHUS, 1TMHKA, xerne3a (I1) u sxxenesza (111), meau (1), HabmoeHue u onucaHue MPoIeccoB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HaTpus, KajJiud U Kaablus (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHAJIOB), HCCIIE0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS M THIPOKCUIA [TUHKA,
pelIeHne 3KCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeilne MeTauibl U UX COEUHEHUSD.

XuMHSA U OKpY/KaKOLIas cpeaa

BemectBa n mMaTepualibl B IOBCEIHEBHOW KU3HU YelloBeKa. be3onacHoe MCroiab30BaHNE BELIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas moMOIIb MPH XUMUYECKUX 03KOTaX M OTPaBICHUSX.

XHMHYECKOE 3arpsiI3HEHUE OKPY KaIoLIe cpeabl (MpeaeabHas 10IMyCcTUMasi KOHIIEHTpalHs BELECTB,
nanee — [1/1K). Posie XuMum B pemieHHH SKOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbI METAJUIOB, MTOJIMMEPHBIC MAaTEPHAIIBI).

Mescnpedmemnnie ceasu

Peanuszanus MeXIpeIMETHBIX CBS3€M NpPU M3YUYEHUH XUMHUHU B 9 Kilacce OCYIIECTBISIETCS dYepe3
UCIONIb30BaHWE KaK OONIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHUH, TaK W TOHSATHH, SBISIOIIMXCS
CUCTEMHBIMU JIJISl OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO--HAyUYHOI'0 LIMKJIA.

OO011e ecTecTBEHHO-HAYUHbIE MOHATHUS: HayUHBIH (akT, TMIIOTE3a, 3aKOH, TEOPUs, aHaIU3, CUHTE3,
KJIaccupUKalys, NepuoINYHOCTh, HAOMIOACHNE, SKCIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHUE, MOJIETD,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MaTEPUAJIbL.

®uznka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ, U30TOIbI, PaJAHOAKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUH 3aps], MPOBOAHMKH, IOJYIPOBOAHUKH, AUDIEKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, Telo, OOBEM, arperaTHoe COCTOSIHME BeIlecTBa, a3, pacTBOp, pPAaCTBOPUMOCTD,
KpUCTaJUINYecKass pem€TKa, CIUIaBbl, (PU3MUECKUE BEIMYMHBI, E€JUHMIBI HW3MEPEHHUs, KOCMHUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

Buonorusi:  ¢orocuntes, napixaHue, Ouocdepa, dKOcUCTEMa, MHUHEpalbHBIE yI00pEeHUs,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEJIbHbBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHHEpaibl, TOPHbIE MOPOABI, IOJIE3HbIE HCKOMAaeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMBLI 11O XUMHUHM HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

JINMYHOCTHBIE PE3YJIbTATHI

JIMuyHOCTHBIE PE3yJbTAThl OCBOCHHUS MPOrPaMMBbl OCHOBHOTO OOIEro oOpa3oBaHUsl JOCTUTAIOTCS B
xone OOyueHHs] XMMHUU B €IUHCTBE y4eOHOW M BOCIUTATEIBHOH NEATETLHOCTH B COOTBETCTBHU C
TPAIULHMOHHBIMU POCCUMCKMMHU COLMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSIMH,
IPUHATBIMU B OOIIECTBE MpaBWIaMUd M HOPMaMH IIOBEAEHUS U CIIOCOOCTBYIOT Ipoleccam
CaMOIIO3HaHUs, CAaMOPa3BUTHS U COLUAIN3ALMH O0yUarOIIUXCSL.

JIMYHOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATbCS CUCTEMOM
MO3UTHUBHBIX [ICHHOCTHBIX OPUEHTAIMN U PAaCIIMPEHUE OMBITA ACATEIILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE
B YaCTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJbTYpHOMY, HWCTOPHYECKOMY H© HAYYHOMY
HACJIE/INIO, TOHUMAHUS 3HAUYCHUSI XUMUYECKON HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH
BJAJIeTh JIOCTOBEpHOW HH(popManMeld O TMepeloBbIX JOCTIXKEHUSX W OTKPBITUAX MHPOBOH H
OTEYECTBCHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHbIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOILECTBa,;

2) rpasKIaHCKOro BOCIMTAHUS:

IPECTaBICHNUS O COLMAIbHBIX HOpMax M IpaBHIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUICKTHUBE,
KOMMYHHKATHBHOW KOMIICTCHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, y4eOHO-MCCIIeIOBATEILCKOM,
TBOPYECKON M APYTHX BHJAX ACATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOU JEATEIbHOCTH
IpU BBINIOJHEHWN YYEOHBIX, IO3HABATENBHBIX 3a]ad, BBHIMOJIHEHUH XHMHUYECKHUX JKCIIEPUMEHTOB,
CO3JIaHUH YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B IPOLIECCE ITOU
yueOHOI AeqATeNnbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEICHHME M MOCTYNKH CBOUX TOBapHILIEH C
MO3UIIMY HPABCTBEHHBIX U NPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE TPEJCTABICHUSI O BEIIECTBE M XUMHMUYECKOW peakIUH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIONINE OCHOBY JUISI TOHUMAHHUSI CyIITHOCTH HAyYHOU
KapTHHBI MHpa, MPEJICTABICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOJBI, B3aMMOCBSI3SX
YeJI0BeKa C MPUPOIHON CPesIoi, O PO XUMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MI03HABATEbHBIE MOTHBEI, HAIIPABJICHHBIE HA IOJIyYe€HHE HOBBIX 3HAHHW MO XUMHH, HEOOXOAUMBIC
s OOBsICHEHUs HaOJIOJaeMbIX IPOLIECCOB U SBJICHMH, IO3HABATENIbHOW, WH(POPMALMOHHOM H
YUTATENIbCKOM KYJBTYpbl, B TOM YHCIJIE€ HaBBIKOB CAMOCTOSITENIbHOW pabOThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMU CPEICTBAMH NH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyuYeHHI0 U [O3HAHHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K
caMo00pa3oBaHMIO, TMPOEKTHOW H HUCCIEAOBATEIbCKOW JEATETbHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJICHHOCTH ¥ YPOBHS 0OYyYEHUS B NATbHEHIIIEM;

4) ¢popMHUpOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAHWME IEHHOCTH JXKWU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO, YCTAaHOBKH Ha
3I0pOBBIM 00pa3 *KU3HU, OCO3HAHHME MOCIEACTBUM W HENpPUATHE BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
aJIKOTOJI, HApKOTHUKOB, KYypEeHMs), HEOOXOJUMOCTH COONIOEHHUS TpaBuil O€30MacHOCTU IMpH
O0paleHn! C XUMUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K MPAKTUYECKOMY M3YUEHHUIO Mpodeccuil U Tpyaa pa3lIudyHOro poja, yBaKEHHE K TPyAy U
pe3yabTaTaM TPyIOBOW AEATENbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHUs MPEIMETHBIX 3HAHUH 110
XMUMHH, OCO3HAHHBI BHIOOp MHIMBHUIYaJbHOM TPAEKTOPUHU MPOAOKEHHS OOpa3oBaHUSA € y4ETOM
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JUYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K XHUMHH, OOIICCTBEHHBIX HHTEPECOB M TOTPEOHOCTEH,
yCIenHo npodecCHOHATBHON AESITEIBHOCTH W Pa3BUTHS HEOOXOAMMBIX yMEHUH, TOTOBHOCTh
aZanTUPOBATHCS B IPO(hEeCCHOHATILHOM Cpelie;

6) 3K0JI0rH4eCcKOro BOCIIHTAHHUS:

AKOJIOTHUYECKH IIeTIECO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY JKU3HU HA 3eMJjie, OCHOBE €€
CYIIIECTBOBAHMsI, TTOHMMaHUE IIEHHOCTH 3J0OPOBOTO M 0€30mMacHOro o0pas3a KH3HU, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (DHM3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH
coOJro/IeHHsI MpaBWJI O€3011aCHOTO TOBEJCHUS IMPU paboTe C BEIIECTBAMH, a TAaK)KE B CHUTYaIHsX,
YIPOKAIOUIUX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHMS, IOJydaeMble NpPH H3YYEHWUM XUMUH, JJIs pPEIICHHs 3ajaad,
CBSI3aHHBIX C OKPY’Karolel MPUPOIAHON CpPENoH, NI MOBBIIICHUSI YPOBHSA SKOJOTMYECKOU KYJIBTYPHI,
OCO3HaHUs TJI00AILHOTO XapaKTepa JKOJOTUYECKUX MPOOIEM W MyTeH HMX PEIICHUS IMOCPEICTBOM
METOJIOB XHMHH, DKOJOTMYECKOrO0 MBIIUICHUS, YMEHHUS PYKOBOICTBOBATbCA MM B I03HABATEJIBHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOM MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B coctaBe MeTanpeIMeTHBIX Pe3yIbTAaTOB BBACISIOT 3HAYUMBIE I (DOPMUPOBAHKSI MUPOBO33PEHHUSI
oOlIeHayYHbIe MOHATHS (3aKOH, TEOpHs, IPUHIIMII, TUIIOTE3a, (HaKT, cucTeMa, MPOLECC, HIKCIIEPUMEHT U
Jpyroe.), KOTOpPbIE HCIIOJNB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMpeAMeTax M IMO3BOJSIOT Ha
OCHOBE 3HaHHWI W3 ITHX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LIEJIOCTHOM HAYYHOW KapTHHE
MHpa, U YHUBEPCAJIbHbIE yueOHbIE NEeUCTBUS (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJISITUBHbBIC),
KOTOpbIe 00ecrneunBaroT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIBHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YUeOHOM JCSITCITLHOCTH.

Ilo3naBaTe/ibHbIE YHUBePCcAJIbHbIE YueOHbIe 1eHCTBUS

ba3zoBble JJoruueckue aeMcTBUA:

YMEHMS UCIOJIB30BATh IPUEMBI JIOTHYECKOIO MBILIUICHUS IIPU OCBOCHUU 3HAHUI: PACKPBIBATH CMBICIT
XUMHYECKHUX MOHSATUH (BBIIEIATh UX XapaKTepHbIC MPU3HAKHU, YCTAHABINBATH B3aUMOCBSI3b C IPYTHMHU
MOHATHUSIMH), MCIIONB30BaTh TOHATUSA i OOBSICHEHHS OTIENbHBIX (DaKTOB W SIBICHUH, BHIOUPAThH
OCHOBaHUSI M KpUTEpUU MAJNs KiIacCU(UKAIMK XHUMHUYECKUX BEIIECTB M XHUMHUYECKUX peaKIui,
YCTaHABIIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3M MEXKIYy OOBEKTaMU HU3YYCHHS, CTPOUTH JIOTHUYECKHE
paccyxenust (MHIyKTUBHBIC, JTYKTUBHBIE, 10 aHAJIOTHH), I€7IaTh BEIBOJBI U 3aKITIOUCHUS;

yMEHHE TIPUMEHSATh B TMPOIECCe TMO3HAHUS TOHATHS (MPEIMETHBIE H METalpeIMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIENIM, UCIOJB3yEeMbIE B XUMHU, MPEoOpPa30OBHIBATH IIUPOKO
MpUMEHsIeMble B XHMHH MOJEIbHbIE TPEACTaBICHUS — XHMHYECKUH 3HaK (CHMBOJI DJIEMEHTA),
XuMHuueckas GopMylia U ypaBHEHHE XUMHUYECKOW peaklMyd — MpU pelIeHHH yueOHO-TI03HABATENbHBIX
3a7a4, ¢ y4€TOM 3TUX MOJEIBHBIX NPEACTABICHHUN BBISBIATH M XapaKTEPU30BaTh CYIIECCTBEHHBIE
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKHX PEaKIHi, BBISIBISITH OOIIHE
3aKOHOMEPHOCTH, NPUYMHHO-CJIEJACTBEHHBIE CBSA3M W MPOTHBOPEUHS B H3YyYAEMBIX Ipoleccax H
SIBJICHUSX.

ba3oBble uccienoBarejbCcKkue AeHCTBHSA .

YMEHHME HCIIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA MO3HAHUS, a TaKXeE B
KauecTBE OCHOBBI JJisi (OPMHpOBAHHS THUIIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

NpHOOpEeTEeHNE OMbITa MO0 I[JIAHUPOBAHUIO, OPraHW3allid U TMPOBEACHUI0  YICHUUYECKUX
JKCIIEPUMEHTOB, yMEHHE HaONIOAaTh 3a XOJOM IPOIECcCa, CaMOCTOSTENBHO MPOTHO3HPOBATH €ro
pe3yabTat, (HOopMyIHpoBaThH OOOOIIEHUS ¥ BBIBOABI 10 pe3yJbTaTaM TMPOBEAEHHOTO OIIBITA,
WCCIIEOBAHMS, COCTABIIATH OTYET O MPOJICTAaHHON padoTe.
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PabGora ¢ undopmanmeii:

yMEHUE BbIOMpaTh, AHATU3UPOBATh U MHTEPIPETHUPOBATH MH(POPMALMIO PA3IUYHBIX BUJIOB M (OpM
IIPEJCTABICHHUS, MTOJIy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (HAyYHO-IIOIMYJISIpHAs JIUTEpaTypa XUMUYECKOTO
coJiep KaHus, CIIpaBOYHbBIE TTOCOOUS, pecypchbl IHTepHeTa), KpUTUYECKH OIICHUBATh POTUBOPEUHUBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPHUMEHATh pPAa3JIMYHbIE METOAbI M 3allpoChl MPH NOUCKE U OoTOOpe HHpOpMAIMU H
COOTBETCTBYIOIMX JAaHHBIX, HEOOXOAWMBIX JUISI BBIMOJHEHUS Y4YEOHBIX W TIO3HABATENBHBIX 3a/1ad
ONpPENIeIEHHOrO  THUIA, MPUOOpPETeHHEe OmbITa B 00JAaCTH MCIIOJIB30BaHUS HH(POPMALMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTMH, OBJaJIeHUE KyJIbTypOll aKTUBHOIO HCIIONB30BAaHUS Ppa3IMYHbIX
IIOMCKOBBIX CUCTEM, CAMOCTOATENBHO BBIOMPATh ONTUMANIBbHYIO (hOpPMY IpeAcTaBIeHUs HH(OPMALU U
WUIIOCTPUPOBATh pELIacMble 3a7ayd HECIOKHBIMU CXEMaMH, IuarpaMMamu, Apyrumu (opmamu
rpaduKu U UX KOMOUHAIUSAMU;

YMEHHE HCIIONIb30BaTh U aHAIM3HPOBATH B MpoLEcce YUeOHOM U MCCIIEe0BATENbCKON NesTETbHOCTH
MHPOPMALMIO O BIMSHUU TPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA W TPAHCIIOPTA HAa COCTOSHUE
OKpY>Karolle NPUPOTHON CPEBI.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

YMEHUS 3a]1aBaTh BOIIPOCHI (B XOJie Auanora u (Win) AMCKYCCHM) MO CYILECTBY 00CYKIaeMOil TeMBI,
(bopMyaMpOBaTh CBOU NPEAJIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEATIOKEHHOH 3a/1auH;

YMEHHUSl TPEJCTaBIIATh IOJyYEHHbIC pPE3yJbTaThl I[O3HABATENBHON JEATEIBHOCTH B YCTHBIX H
IIMCBMEHHBIX TEKCTaX; JIeJaTh MPE3EHTAINI0 PE3YyJIbTaTOB BBIIOJHEHUS XUMHUYECKOTO 3KCIEPHMEHTa
(J1abopatopHOro oOmbITa, Ja0OpPaTOPHON pabOTHl MO HMCCICAOBAHHIO CBOWMCTB BEIIECTB, YYEOHOTO
IIPOEKTA);

YMEHHUSI y4eOHOro COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH IO3HABaTEIIbHON U
HCCIIEIOBATENbCKON JESTENIbHOCTH MPU PEIIEHUH BO3HUKAIOIIMX MpPOoOJieM Ha OCHOBE yd€Ta OO0IIMX
UHTEPECOB U COTJacoBaHMs MO3ULUM (00CYyXIeHHs, OOMEH MHEHHMSMH, «MO3TOBbIE ILITYPMBD»,
KOOpJAWHALMS COBMECTHBIX ACHCTBHM, OIPENEICHUE KPUTEPUEB IO OLEHKE KAaueCTBAa BBIOJIHEHHOMN
paloThl U ApyTHE).

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHBIC eHCTBHSA:

YMEHHE CaMOCTOSTENIbHO ONpEeAeNsATh ILEeNU JACSITeNbHOCTH, IUIAHWPOBATh, OCYIIECTBIATH,
KOHTPOJMPOBaTh U MpPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JIEATENBHOCTh, BbIOMpaTh Hanboiee
s dexTuBHBIC CITOCOOBI pelIeHNs YIYEOHBIX U TT03HABATEIBHBIX 33/1a4, CAMOCTOSTEIIHHO COCTABIIATh WK
KOPPEKTUPOBATh MPEUIOKEHHBIN aITOPUTM JEHCTBAN IIPY BBINOJIHEHUH 33JJaHUN C YYETOM IOJTYYEHUS
HOBBIX 3HaHUI 00 WH3ydaeMbIX OOBEKTaX — BEIIECTBAX M pEaKIHsIX, OILEHMBATh COOTBETCTBUE
IIOJIyYEHHOTO pe3yJibTaTa 3asBJICHHOM LEJNH, YMEHHE HCIOJIb30BaTh U AHAIU3UPOBATH KOHTEKCTHI,
IIpeiaraéMple B yCIIOBUU 3aJaHUM.

NPEIMETHBIE PE3YJIBTATHI

B coctaBe mpeaMeTHBIX Pe3yJbTaTOB MO OCBOCHHUIO OOS3aTEIHHOTO COJCPKAHUS, YCTAaHOBIEHHOTO
naHHOM (enepanpbHONM pabodeid TPOrpaMMOM, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4YHBIC
3HAHUS, YMEHUS U CIOCOOBI JEHCTBUM, crielUpUIECKUe I MPEAMETHOM 001acTh «XUMUs», BUIBI
JeSITeIbHOCTH 110 TIOyUYEHUI0 HOBOTO 3HAHMUS, €T0 HHTEPIPETAIluH, MPpeoOpa30BaHUIO U TPUMEHEHUIO B
Pa3IMYHBIX YUeOHBIX U HOBBIX CHTYAIUSX.

K koniy oOyuenus B 8 kjacce mpeaMeTHbIC pe3yjbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa)KaTh
c(hOpPMHUPOBAHHOCTH Y 00yUaIOIUXCS YMEHHI:

° PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHATHI: aTOM, MOJIEKYJia, XUMUYECKUN DJIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMeECh (OJHOPOIHAS W HEOJHOPOJHAsI), BaJCHTHOCTH,
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OTHOCUTEJIbHAsl aTOMHAas M MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JA0JIsI XUMHUECKOT0 3JIEMEHTa B CO€AMHEHUH, MOJIIPHBIM 00bEM, OKCU, KMCI0Ta, OCHOBAaHUE,
COJIb, JEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKMCICHUS, XMMUUYECKasl peakLus, KiIacCu(UKaLus peaKkIui:
peaKkIMMu COCTUHEHHUS, PEAKUUU Pa3JIOKEHUs, PEAKUWU 3aMelleHHs, peakuud oOMeHa, 53K30- U
SHIOTEPMHUYECKUE PEaKIUH, TEIUIOoBOW 3((EeKT peakuuu, SApO aTroMa, AIEKTPOHHBINH CIIOW aroma,
aTOMHasi opOUTajb, paJiuyCc aToMa, XUMUYECKasl CBs3b, MOJSIPHAs M HENOJIsIpHas KOBAJEHTHAs CBA3b,
HOHHasl CBs3b, MOH, KATHOH, aHUOH, PacTBOP, MaccoBas J10Jisl BElLleCcTBa (MPOLIEHTHAsI KOHIIEHTpALus) B
pacTBope;

o WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKHX MOHSATHH M MPUMEHATb 3TH HMOHATHUS
IIPY OIIMCaHUM BELECTB M UX IPEBPAILECHUN;

o UCIOJIb30BaTh XMMHUYECKYK) CHUMBOJIUKY ISl COCTaBJl€HUs (OpMyJ BELIECTB U YpaBHEHUH
XUMHYECKUX PEAKIIUI;

o OIIpEAEIATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX, CTENIEHb OKUCIICHUS
JJIEMEHTOB B OHMHAPHBIX COCTUHEHHSAX, IPHHAUICKHOCTh BEIIECTB K OINPENSIEHHOMY KIIACCy
COEUHEHUI 1Mo (opmynaMm, BUJI XUMUYECKOW CBSI3U (KOBAJIEHTHAs M HOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;

. packpsiBaTh cMmbica Ilepuognueckoro 3akona [[. M. MeHngeneeBa: [I€MOHCTPUPOBATH
[IOHMMaHUE NEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX 3JIEMEHTOB OT MX IOJOXKEHHUS B
[lepuoauueckoil cucreme, 3aKOHOB COXpPAHEHHS MAaccChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOraipo;

o OINMCHIBATh U XapaKTepu3oBaTh TabiamuHyto ¢opmy l[lepronndeckoil CUCTEMBl XHMHUYECKUX
AJIEMEHTOB: pa3iuyaTh MOHATHUS «riaBHas noarpynna (A-rpymma)» u «mnobouHas noxarpynna (b-
rpynmna)», majible ¥ OoJiblIME NEPUOAbl, COOTHOCUTh O003HAYEHMsI, KOTOpbIE MMEIOTCS B TaOiulle
«Ilepmognyeckas cucrema xumuueckux diemeHToB J[. WM. MeHngeneeBay ¢ YUCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB W 3aps sapa, obliee 4Hcio
AJIEKTPOHOB U PACNIPEAEIEHUE UX TI0 IEKTPOHHBIM CIIOSIM);

o KJ1accu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIECTBA, XMMUYECKHE PEAKLIUU
(10 YuCITy U COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEINIOBOMY 3(D(DEKTy);

o XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKUE CBOMCTBA BEIIECTB pPa3iIMYHBIX KIIACCOB,
MOATBEPK/asi ONMCAaHWE NPUMEpPAaMH MOJIEKYJISIPHBIX YpPaBHEHHUH COOTBETCTBYIOIMX XUMHYECKHX
peaKIunii;

o IIPOTHO3MPOBaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTM OT HX KadyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH MPOTEKaHUI XUMUYECKUX MTPEBPALICHUH B pAa3JIUUHbIX YCIOBUSX;

o BBIUUCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO JOJIO
XUMHYECKOT0 3JIeMEHTa 1Mo (opMyJie COeAMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOpE, MPOBOJIUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOM peakiuu;

o MPUMEHSTh OCHOBHBIE OIEpAli MBICIUTENBHON NIeATENbHOCTH — aHajdu3 M CHUHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEMAaTH3alUI0, KJIacCHU(PHUKALMIO, BBIIBICHHE MPUYUHHO--CIEICTBEHHBIX
CBSI3eM — N7 W3Y4YEeHMs] CBOMCTB BEIIECTB M XMMMYECKHUX PEAKIHil, eCTeCTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HAOJI0/IeHUE, U3MEPEHUE, MOEIMPOBAHNE, SKCIIEPUMEHT (pealbHbIN U MBICIIEHHBIH);

o CJIeI0BaTh MpaBUiIaM MOJIb30BAHUS XUMUYECKOU MOCY10M U 1a00paTOpHBIM 000pyIOBaHUEM, A
TaK)Xe MpaBujaM oOOpalleHHs C BEUIECTBAMH B COOTBETCTBHHM C MHCTPYKIHUSAMH I10 BBIIOJHEHUIO
71a00PAaTOPHBIX XMMHUECKUX OMBITOB MO MOJIYYEHHIO U COOMPaHMIO ra3000pa3HbIX BELIECTB (BOAOPOIA
U KHCJIOpOJa), MPHUTOTOBJICHHIO PAaCTBOPOB C OMNpeNeIEHHOW MaccOBOM J0jed pacTBOPEHHOIO
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BEIIECTBA, MJIAHUPOBATh M MPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI IO PacClO3HABAHUIO PacTBOPOB
IIETOYEH ¥ KUCIIOT C MIOMOIIBIO HHIUKATOPOB (JakMyc, heHON(TaICHH, METHIIOPAHK U IPYTHUE).

K koniy oOyuenus B 9 kjacce mpeaMeTHbIe pe3ybTaTbl HA 6a30BOM YpPOBHE JOJDKHBI OTPa’KaTh
c(OPMHPOBAHHOCTH Y O0YYAIOIIUXCS YMEHUI:

o PacKpbIBaTh CMbICII OCHOBHBIX XMMHUECKUX MOHITUM: XUMUYECKUHN JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, aHUOH, IPOCTOE BEILIECTBO, CII0KHOE BEILIECTBO, BAJICHTHOCTbD, JIEKTPOOTPULIATEIHHOCTH,
CTENEHb OKHCIICHUS, XMMHYECKas PEaKIHs, XUMHUYECKasi CBs3b, TEIUIOBOW A(PQEKT peakiuu, MOJb,
MOJISIPHBI  00BEM, pacTBOpP, AIIEKTPOJIMTHI, HEDIEKTPOJUTHI, DIEKTPOJIUTHYECKAs JAUCCOLMAIMS,
peakiu HOHHOTO OOMEHa, KaTalu3aTrop, XMMHUYECKOe paBHOBECHE, OOpaTUMble U HEOOpaTHMBbIC
peakuuy, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, OKHCIUTENb, BOCCTAHOBUTEINb, OKHCIEHUE U
BOCCTAHOBJICHHE, aJUIOTPOIHUsA, aM(OTEpHOCTb, XHMMHUYECKass CBsI3b (KOBaJEHTHAas, HOHHa,
MeTaJJIN4ecKasi), KpUcTalsInyeckas pemérka, KOppo3usl METAJUIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOM
peakuuu, npeaensHo nonycrumas konnenrpamnus [1JIK BemecTsa;

o WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX MOHSATHH U MPUMEHSATh 3TH MOHSITUS
IIPY OMUCAHHUH BEIECTB M UX MPEBPAIICHUI;

o UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY Ui COCTaBlieHUS (OPMYJ BELIECTB M YpaBHEHHIA
XUMHYECKUX PEAKIIU;

o OTIPEETSATh BAJIEHTHOCTh M CTENEHb OKHUCIICHUS XHUMUYECKUX JIIEMEHTOB B COCAMHEHMSIX
Pa3IMYHOTO COCTaBa, MPUHAICKHOCTH BEIIECTB K ONMPEIEIEHHOMY KIIacCy COeIMHEHHH 1Mo GopmMyiam,
BUJ XMMMYECKOH CBSI3U (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX COEAUHEHUSX,
3aps]] MOHAa M0 XMMHYECKOM QopMmylie, XapakTep cpelbl B BOJHBIX PACTBOPAX HEOPraHMUYECKUX
COCIMHEHUH, TUTl KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO BEIlECTBA;

o packpbiBaTh cMmbich [lepuoanueckoro 3akona J[. M. MenzaeneeBa u 1I€MOHCTPUPOBATH €ro
MIOHMMAaHME: OIMChIBaTh M XapaKkTepu3oBaThb TabmuuHyro ¢opmy Ilepuoanueckoil cuctemsl
XMMHUYECKHX OJJIEMEHTOB: pAa3JIM4yaTh MOHATUS «IJaBHas mnojarpynmna (A-rpynma)» M «moOoyHas
noxarpymnna (b-rpynna)», mansle 1 60JblIMe TEPUO/IbI, COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCS B
NepUOINYecKoi TabnmIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XUMHUECKUX 3JIEMEHTOB
(coctaB M 3apsa sapa, obliee YMUCIO 3JIEKTPOHOB M pacHpelesieHHe UX MO 3JIEKTPOHHBIM CIOSM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB AJIEMEHTOB U UX COEIMHEHUI B mpejaenax
MaJibIX NEPUOJIOB U INIaBHBIX MOATPYIII C YIYETOM CTPOCHUS UX aTOMOB;

o KJIacCU(UIUPOBATh XUMUYECKUE 3JIEMEHThI, HEOPTAHUYECKUE BEIIECTBA, XMMUUECKHE PEAKIINH
(Mo 4Yucily M COCTaBy YYacTBYIOIIMX B pEaKIMHM BELIECTB, MO TEIIOBOMY 3((eKTy, M0 M3MEHEHUIO
CTETIEHEW OKUCIICHUSI XUMHUECKHUX 3JIEMEHTOB);

. XapakTepu30BaTh (OMHUCHIBATh) O0IIKE M crenn(UuyecKue XUMUYECKUEe CBOWCTBA MPOCTBIX U
CIIO)KHBIX BEIIECTB, IMOATBEP)KAas OINUCAaHHE NpPUMEpaMH MOJEKYJISPHBIX M HOHHBIX ypaBHEHHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

o COCTaBJISITh YPAaBHEHUS 3JIEKTPOIUTUYECKON AUCCOIMAIIMU KUCIIOT, IIeJIouel U COJIeH, MOJIHbIE
U COKpallléHHBbIE YpAaBHEHHUS pEaKUUWid HOHHOTO OOMEHa, YpaBHEHHUS pEeaKLui, MOATBEPKIAIOIIUX
CYILLIECTBOBAHHE F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3INYHBIX KJIACCOB;

o packpblBaTh  CYHIHOCTh  OKHMCIUTEJIbHO-BOCCTAHOBUTENBHBIX  pEaklUUid  TOCPEeICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca ATUX peaKIuii;

o IIPOrHO3MPOBaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTM OT HUX CTPOEHMS, BO3MOKHOCTH
MPOTEKaHUs XMMUYECKUX MPEBPAIIECHUI B pa3IMYHbBIX YCIOBUSX;
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o BBIYKCIISATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO OO
XMUMHUYECKOTO 3JIEMEHTa 1Mo (hopMyJie COCTMHEHHUSI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOIUTH
pacyéThl MO YPaBHEHUIO XUMHUYCCKOM PEaKInH;

o CO0JII0/1aTh TPaBHJIA MOJIb30BAHUS XUMHUYECKOH MOCYI0# 1 1TaOOpaTOpHBIM 000PYIOBaHUEM, &
TaKXe TMpaBHia OOpPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKUHUSMH TI0 BBIMOJHECHHIO
71a00paTOPHBIX XUMHUECKHUX OIBITOB TI0 MOJYUYCHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (AaMMHUAKa
YIJIEKUCIIOTO Ta3a);

o NPOBOANUTH PEAKIIMH, TOATBEP)KIAIONIME KAa4eCTBEHHBIH COCTAB pPa3IM4YHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM IyTEM XJIOPHI-, OpOMHUI-, HOAUI-, KapOoHaT-, hocdaT-, CuIHMKaT-, Cyiabdar-,
THPOKCH/I-HOHBI, KATHOHBI aMMOHHUS M HMOHBI HM3YyYEHHBIX METAJUIOB, MPHCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

o NPUMEHSATh OCHOBHBIC OICpAIlMd MBICIUTEIBHON ESITEIbHOCTH — aHAJU3 W CHHTE3,
cpaBHeHHE, 0000IEHHEe, CHCTEMATH3AIUI0, BBIABICHHE MPUYMHHO-CICICTBEHHBIX CBsA3ed — JUIs
W3yUYCHUSI CBOWCTB BEIIECTB M XMMHYECKUX PEAKIUi, €CTECTBEHHO-HAyYHbIC METOJbI MMO3HAHUSA —
HaOJI0/ICHHE, U3MEPEHHE, MOICTUPOBAHHUE, SKCIIEPUMEHT (PEeabHbIA H MBICIICHHBIH ).

15



TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
KoandyecTBO 9acoB
Ne HaumeHoBaHue pa3aesioB U TeM DyekTpoHHBIE (I (POBLIE)
KonTpoabHbIie IIpakTH4yeckue
n/n NPOrpaMMBsl Bcero 6 P o0pa3oBaTeJIbHBIE pecypChl
padoThI pa6oThI

Paznen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
1 Xumus — BakHas 00J1acThb } 5 , BuGmiorexa [JOK

. €CTECTBO3HAHUS U IMPAKTUYECKOU https://m.edso0.ru/7f41837¢

NEeATEILHOCTH YeI0BEKa
bubanoreka [JOK

1.2 BemiectBa 1 XUMHUYECKHE pEeaKITUU 15 1 https://m.edsoo.ru/7f41837¢c

Wroro mo paszneny 20

Paznen 2. BaxHeiilnne npeacTaBUTe Il HEOPraHUYEeCKUX BellleCTB
21 Boznyx. Kucnopoa. [onsitie 06 6 Bubnmnoreka LIOK

' OKCHIaX https://m.edso0.ru/7f41837c¢
99 Bonopoa.llonstue o kuciorax u 8 1 Bu6nuorexa [IOK

' COJISIX https://m.edso0.ru/7f41837¢
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 Bbubnuorexa LJOK

' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI HEOPTAHUYECKUX 11 1 1 Bubnuorexa IJOK

' COeIMHEHU N https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux 3jemMeHToB /I. M. MenngeneeBa. CTpoenne aToMoB.

XumMuueckasi cBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

3.1

[lepronnueckuii 3aKOH U

HCpI/IOI[I/ILIeCKaSI cucreMa XuMHYCCKUX

anemenToB 1. 1. Mennene-eBa.

bubnuorexa IIOK
https://m.edsoo.ru/7f41837c¢
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Crpoenue aToma

3.2 Xumnueckas cBA3b. OKHUCIUTEILHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

15

68

Bbubnanoreka [JOK
https://m.edsoo.ru/7f41837c¢

Bubmmoreka IIOK
https://m.edsoo.ru/7f41837c
Bbubanoreka [JOK
https://m.edsoo.ru/7f41837c
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeakIu
[loBTOpEeHue u yriuyOneHue 3HaHUM Bu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKIK B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' snemeHToB VIIA-rpynmel. ["amorens https://m.edsoo.ru/7f41a636
I s 6
' PYHIBL 2-€P https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23| snowermon VA spymis. Ason qostopunx | 7 ,  BumorerallOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
24| snemorson NAcrpymi. Yoneponn 5 1 ,  BumorelOK
' ) PYIIEL poA https://m.edso0.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25
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Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO0I11e CBOMCTBA METAILIIO 4 bubnrorexa LIOK
. re CBOWCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYHEHUKA

» Xumus, 8 kmacc/ I'abpuensn O.C., OctpoymoB WN.I"., CnaakoB C.A., AKIMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemnieHmer»
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemnieHmer»

20



