IMPUJIOKEHUME K OOIT OO0

MVYHULIUITAJIBHOE BIO/DKETHOE OBILEOBPA3OBATEJIBHOE YUYPEX/IEHUE
«CPEJIHAS OBINEOBPA3OBATEJIBHA S HIKOJIA Ne 3»
MYHULIUITAJIBHOI'O OBPA3OBAHMA I'OPOJJA EPATCKA

PaGouast mporpamMma y4eOHON TUCITUTIIIMHBI
«XUMUSI»
YpoBeHb OCHOBHOTO OOIIIET0 00pa30BaHMs
Cpoxk ocBoenust: 2 rona (8 - 9 xmacchr)

[IpeameTHas obnacts: EcTecTBEeHHOHAYYHBIC TPEIMETHI

r. bparck

[NOKYMEHT MOAMWUCAH
BNEKTPOHHOW NOANNCHIO
ccccc
Refcr 4




INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctasieHHbIXx B PI'OC 00O, a Takxke Ha OCHOBE (herepabHOM
pabouell mporpaMMbl BOCIIUTaHMSI U C Y4ETOM KOHLENIMM MPENOAABaHUS y4yeOHOro mpeaMera
«Xumus» B 00pa3oBaTeNnbHBIX opranuzanusx Poccuiickoit deneparmu.

[IporpamMa mo XxumMum [a€T OpeACTaBICHHE O IeNsAX, oOIiel crpareruu OOy4deHHs,
BOCIIUTAHUSI U Pa3BUTHA OOYYalOIIMXCS CpPEACTBaMHU YYEOHOTO IpEeaMETa, YCTaHaBIMBAET
o0s13aTesIbHOE MPEAMETHOE COJEpKaHKe, NMPEelyCMaTpPUBAET paclpesieIeHue ero mno kjaccaM U
CTPYKTYpUPOBAaHHE I10 pa3feslaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONIPEAETSAET KOIMUECTBEHHBIE
U KaueCTBEHHBIE XapaKTEPUCTHKH COJEP)KAHUSA, PEKOMEHAYEMYIO IOCIIENOBATEIbHOCTD
U3YyYEHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, TOTUKU y4eOHOTO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEN 00yJaroIuXxcsl, ONpeaeisieT BO3MOKHOCTH IIpeaMeTa JUls
peanu3anuy TpeOOBaHUM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a TAaKKe TPEOOBaHUH K pe3yJbTaTaM 00yUeHUS] XUMHHI
Ha YypOBHE Leleld W3ydeHUs MpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEILHOM
JEATEeTLHOCTH 00YYaIOIIETOCs TI0 OCBOSHUIO YIEOHOTO COJIEPIKaAHMUS.

3HaHUE XUMUH CIYKHUT OCHOBOU JUIst JOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IPEICTaBICHUH O MaTepUAIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIIPEBPALLCHUSAX YHEPTUU U 00 SBOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTIX
pemieHust Ta00anbHBIX MpPoOJEM YCTOMUMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYecKoi 0€30acHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenune xumMuu:

CIOCOOCTBYET peaau3allii BO3MOXHOCTEH s caMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 001Iel U (HyHKIIMOHATIBHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHOH  y4eOHOH  JeATENbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOW JKM3HU, TaKk U B
IpoQeCCHOHATIBHOM 1eATENbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO
B3IUIs]1a HA €JMHCTBO MPHUPOJIbI U YEJIOBEKA, SBISETCA OTBETCTBEHHBIM 3TAlloM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYaIOIINXCS;

CrocoOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO-HayYHBIM
3HAaHUSIM, K TPHPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHUS B OOYyYCHMHM XUMHM O0ECIEeuMBaIOTCS creun(UKoi coiepikaHus
y4eOHOro npeaMeTra, KOTOPbIM SBJISETCS NEeJarorn4eckd aJalTHPOBAaHHBIM OTpak€HHEM
0a30B0i1 HayKH XMMHHU Ha OTpEeACTIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO 0OILIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromKMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XMMHUU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX IIOHATUN OPIraHUYECKON XUMUHU.

CrpykTypa conepkaHHsl NMPOrpaMMbl MO0 XUMHUH C(HOpPMUpPOBaHA HA OCHOBE CHCTEMHOTO
noxxoja kK eé m3ydeHuro. ConepkaHME CKIAABIBAETCS U3 CUCTEMBI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYeCKOW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbI 110 IPHHLHUITY ITOCJIEIOBATEIBHOIO pPa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKUX MIPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [Iepuonnueckoro 3axkona /[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— Y4YEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBS3H;

— MPEACTaBICHUH 00 NEKTPOIUTUIYECKOM TMCCOIMAIINN BEILIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAIOTCS Ha OCHOBE SMIIMPHYECKH TOJYYECHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YpPOBHSA K JApPYromy,
BBINOJIHASL (DYHKIMU OOBSICHEHUS M HPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TOJTYyYEHHS H3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XMMHUHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONIEH HAydyHOW KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
[IEHHOCTHOTO OTHOUICHHUSI K HAYYHOMY 3HAHHIO ¥ METOJaM IO3HaHUs B Hayke. M3yueHne xumun
OPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW M3 paHee M3YyYEHHBIX YUeOHBIX MPEIAMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjaccy.

[Tpu u3yyeHnr XUMUHU TPOUCXOAUT HOPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON JIEATENFHOCTH YEJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3a/ladya y4eOHOro MpeaMeTa COCTOUT B (OPMUPOBAHUU
CHCTEMBbl XUMHUECKUX 3HAHUNH — BaXHEUIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, f3blka HAayKd, B
MPHUOOIICHNN K HAyYHBIM METO/aM MMO3HAHUS MTPU U3yYCHUH BEIIECTB U XUMHUUYECKUX PEaKIIHii, B
GbopMUPOBAaHUM U PA3BUTHUH I[IO3HABATEJNbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MIO3HABATEILHOM U yueOHO-MCCIIEIOBATEIbCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII 0€3011acHOTO
oOpallieHus ¢ BelIeCTBaMU B TOBCETHEBHOM KU3HH.

[Ipu u3ydeHHH XUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpey Takue IeH, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaM0OOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pPEIIeHUH, CMOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HaAmpaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OOyJalomuxcs K
CaMOCTOSITENIbHOW ~ TO3HABAaTEIbHOM  JEATENbHOCTH, HAYYHBIM  METO/JaM  IO3HAHMA,
(bOpMHUPYIONUM MOTHUBAIIMIO U Pa3BUTHE CITIOCOOHOCTEH K XHMUH,

— obecrieyeHue YCIOBH, CIIOCOOCTBYIOIIMX IMPHOOPETEHHIO OOYYarOIIMMUCS OIbITa
pa3HoOOpa3HON AESITeNbHOCTH, MO3HAHUA U CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JUIs Pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
qrciae YMEHHH OOBACHATh M OLCHHMBATH SIBJICHUS OKPY)KAIOLIEr0 MHpa, MCIONB3Ys 3HAHHS U
OMbIT, TOJYYEHHbIE MpPU M3YUYEHUU XHUMHUU, NPUMEHATh UX IMpPH pEIIeHUH MpodiieM B
IIOBCEHEBHOM KU3HU U TPYIOBOU NEATEIBHOCTH;

— (opmupoBaHue y 00y4aronuxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJOTHYECKH IIeIECOO0PAa3HOr0 MOBEICHHSI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpelbl;

— pa3BUTHE MOTHBAIUHU K O0Yy4EHUIO, CHOCOOHOCTEM K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOGHHS OOILEYETOBEYECKHX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npod sl ¥ HAMPaBJICHHOCTH JAIbHEHUIIIET0 00yYeHHUS.

OO1m1ee 4nCIIO 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeln), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).

COJEP)KAHUE OBYYEHUA

8 KUIACC
IlepBoHayajbHbIE XHMHYECKHE NOHATHSA



[Ipenmer xumun. Ponb XMMHUM B KU3HU 4Ye€lOBEeKa. XHMHUS B CHCTeME HayK. Tena u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe coctosiHue BemiecTB. [lonsTume o
METO/ax MOo3HaHMs B XUMUU. UncThle BemecTBa U cMecu. CrocoObl pa3/ieneHus cMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XHMHYECKHX 3JIEMEHTOB.
[IpocTeie 1 cnoxHbBIE BeLleCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumudeckass ¢dopmysna. BaleHTHOCTP aTOMOB XMMHYECKHX OJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KonunuectBo BemectBa. Moabs. MomsipHas macca. B3auMocBsI3p KONIMUYECTBA, MAcChl U
YHCclia CTPYKTYPHBIX €AMHHUIL BelecTBa. Pacu€Tsl mo popmynam XuMUYECKUX COETUHEHUH.

®usnyeckue M XUMHYECKHE SIBICHUSA. XHMHUYECKas peakuuss U e€ INpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIleCTB. XuMuueckue ypaBHeHUs. Kiaccuduxanuss XuMUYecKux peakuuit
(coenMHEHUS, PA3IOKECHHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAaKOMCTBO C XMMHUYECKOW IMOCYNOH, MpaBUiIaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYAOBAaHHEM, M3YYCHHE M ONMUCAHUE (DU3NYECKUX CBOKHCTB
00pa3110B HEOPTaHUYECKUX BEIECTB, HAOMIOACHNE (PU3NUECKUX (TUIABJICHUE BOCKA, TASTHHE JIbJA,
pacTHpaHue caxapa B CTyIKe, KUIIEHHE U KOHJACHCAIUs BOJAbI) U XUMUYECKUX (TOpEHUE CBEYH,
NPOKAJIMBAaHUE MEIHOMN MPOBOJIOKH, B3aMMOICHCTBHE Mella ¢ KUCIOTON) SABJICHUI, HaOII01eHHEe
M ONHCAaHWE TMPU3HAKOB TMPOTEKAaHMS XHUMHUYECKUX peakuuid (pas3jokeHue caxapa,
B3aMMO/ICIICTBHE CEpPHOW KUCIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuaa menu (I1I) mpu
HarpeBaHWM, B3auMOCHCTBUE >kene3a c¢ pacTBopoM coiu menu (II), m3ydenwme cmocoOoB
pasfeNeHuss CMeceil: C TMOMOINBI0 MarHuTa, (GUIBTPOBAaHWE, BBIIAPUBAHHE, IUCTHIUISAINS,
xpomaTtorpadus, TpoBeIEHHWE OUYUCTKH I[MOBApPEHHON COJM, HAONIOACHHE U ONHMCAHHE
pe3yJIbTaTOB IPOBEAEHHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAaccChl, CO3JaHUE
MoJIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3ia€eMEHT M IpOCTOE BEIIECTBO.
Haxoxnenne kucnopona B mpupoje, Gu3ndeckue U XUMHUYECKUEe CBOMCTBA (pEaKIui TOPEHNUs).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMydeHHsS] KHCIOpOAa B JabOpaTOpu M
npoMmblIIieHHOCTH. KpyroBopot kucinopona B mpupoze. O30H — autoTporHas MOAU(PHUKAIHS
KHCIJIOPOJA.

TennoBoil 3¢ (dexkT XUMHUECKOW peakuuu, TEPMOXUMHUYECKHE YpaBHEHHUS, 9K30- U
SHJIOTEPMHUUYECKHE peakuuu. TOIMBO: yroiab W MeTaH. 3arpsA3HEHHE BO31yXa, YCHIICHHE
NapHUKOBOTO P QeKTa, pa3pyluIeHre 030HOBOTO CIIOS.

Bonopon - »neMeHT uM mpocroe BeniecTBo. HaxoxkaeHue Bogopoja B NPUPOJE,
¢u3nUeckre 1 XMMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI oay4deHus. Kuciorsl u commu.

MousipHbiii 00bEM Ta30B. Pacy&€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hachlennsie u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpUMOCTh BelIeCTB B BOJe. MaccoBasi J0Js BELIECTBA B
pacTBope. XuUMHUeCKHe CBoMcTBa BoAbl. OcHOBaHMs. Poiib pacTBOPOB B NMPHUPOAE U B SKU3HHU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYHCTKA
MPUPOTHBIX BOJI.

Knaccudukanmust nHeopranmueckux coenuHenuid. Oxcunbl. Kiaccudukanus OKCHIOB:
cojieoOpa3ymomue (0OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HecosneoOpa3zyromue. HomeHnknarypa
oKkcuA0B. DU3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.

OcnoBanus. Kiaccudukanust ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHMAL.
Homenknarypa ocHoBaHuil. PuU3MYECKHE M XMMHUYECKHE CBOMCTBA OCHOBaHWH. [lomydenue
OCHOBAaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3nveckue U XUMHYECKUE
cBoiicTBa kucioT. Psan akruBHoctu metamuioB H. H. bekerosa. [lomyyenue kucior.



Comu. Homenknarypa coneil. duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKy KilacCaMl HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OTMpeeNIeHuEe COJIepKaHusl KHCIOpOoia B BO3yXe, MOTyYeHUe, coOupaHue,
pacrio3HaBaHMEe M HM3YyY€HHE CBOMCTB KHCIOpOJa, HAOIOJIEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MPEKPAIICHUS TOpEeHUs (IMoxkapa), 0O3HAKOMIICHUE C
o0Opa3laMu OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4yeHHE, cCOOMpaHue, paclo3HaBaHUE U
U3ydeHHE CBOWCTB BOAOpoaa (ropeHue), B3amMmojeiictBue Bojopona ¢ okcuaom wmeau (1)
(BO3MOXHO HCTIOJIb30BAaHUE BUIEOMATEPHAIIOB), HAOIIOCHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH PAaCTBOPEHHUS BEUIECTB C Pa3IMYHONW PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM J10Jed pacTBOPEHHOTO BEIECTBA,
B3aMIMOJICHCTBHE BOABI C MeTalulaMH (HaTpueM H KalbllueM) (BO3MOXKHO HCIOJBL30BaHUE
BUJICOMaTEPHAJIOB), HCCIIEJOBaHNE OOPa3I[0B HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOI0/IeHNE M3MEHEHHSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U INEIOYEH, U3ydeHHE
B3aumoeicTBus okcuma meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C MeETajUIaMH,
peakuui HEUTpanu3aluy, IO0JIYy4YEeHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3axkoH u Ilepuoamyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBpie TOMBITKH KIACCU(UKANMA XUMHUYECKHX JJIeMEHTOB. lloHaTHe O rpymnmax
CXOJHBIX DJIEMEHTOB (IIE€JIOYHBIE U HIETIOUYHO3EMENbHbIE METAJUIbI, TaJOreHbl, HHEPTHBIEC Ta3bl).
DNEMEHTHI, KOTOPbIE 00pa3yroT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema XuUMUYecKuX »diemeHtoB [[. .
MenneneeBa. Koporkonepuognas u JUIMHHONEpHOAHas ¢Gopmbl lleprnoandeckoil cuUCTEMBI
xumudeckux snemeHTtoB JI. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JJIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. OmekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMUYECKUX AJIEMEHTOB [leprnoIndeckoil CHCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOrO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHU paguyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIIaM U MEPUOIAM.

3nauenue Ileprnonnueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. Jl. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBS3b. KoBasieHTHas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs! CBA3b.

Crenenp  okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpomecchr
OKHUCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumeHm:

U3Yy4CeHHE OO0pa3IOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBHE THUAPOKCHUIA
LMHKAa C pacTBOpaMu KHUCIOT W ILIEJI0YEH, MPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COCTUHEHUS ).

Meostcnpeomemmnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€d MPU U3YYCHUU XMMHUHU B 8 KJIaCCE€ OCYIIECTBIISIETCS
yepe3 UCIHOJb30BaHHWE Kak OOIIMX €CTeCTBEHHO-HAyYHbIX TOHATUH, TaKk U TOHSTH,
SIBJISIFOLLUXCSL CHCTEMHBIMU JIJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.



OOmue ecTecTBEHHO-HAy4HbIE IOHATHUA: HAy4YHBIM (akT, TUIIOTE3a, TEOpHUs, 3aKOH,
aHanu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usnka: Marepus, arToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIHWJA, W30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJA, SJEKTPUYECKHH 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILIECTBa, ra3, (PU3MUECKUE BEIMYHMHBI, €AUHUIBI MU3MEPEHMs, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

l'eorpadust: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYECKas peaKus

Ilepuonnueckuii 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [J[. H.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUsi U HUX COECOUHEHUM B COOTBETCTBUHU C
IIOJIO’KEHUEM DJIEMEHTOB B [IepnondecKkol CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XMMHUYECKOW CBA3M. THUIBI KPUCTAIMYECKUX PELIETOK,
3aBHCHMOCTb CBOMCTB BEUIECTBA OT THIIA KPHUCTAUINYECKOW PEHIETKHM W BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHWYECKHX BEIIECTB. XMUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KJlacCaM HEOPraHMYECKHUX COEIMHEHUH, Ne€HETHYeCcKas
CBSI3b HEOPTaHUYECKUX BELICCTB.

Knaccudukanus XMMAYECKHX peakLUil MO Pa3iu4HbIM MpU3HAKaM (110 YUCITY M COCTaBY
YyYacTBYIOUIMX B PpEakUUH BELIECTB, MO TEMIOBOMY 3(QeKTy, M0 HM3MEHEHHUIO CTeleHeH
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaln3aropa). DK30- H
SHIOTEPMHUUYECKHE PEAKIIUH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonarue o ckopoctu xuMuueckoil peakiuu. [lonarue o6 oOpaTHMBIX U HEOOpPATHMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M Te€TEepOreHHbIX peakuusax. I[lonsatue o
karanuse. IloHsatne o XumuueckoM paBHOBecHH. DakKTOpbl, BIMSIOIIME HAa CKOPOCThb
XUMHUYECKON PEAKIMH U MOJIOKEHNE XUMHYECKOTO PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH, 3JICKTPOHHBIM OandaHCc OKUCIUTENIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHHE YPABHCHMM OKHMCINTEIbHO-BOCCTAHOBUTEIBHBIX
PeaKIyii ¢ UCTIOIb30BAaHHEM METO/A AIIEKTPOHHOT0 OaaHca.

Teopust PAEKTPOTUTAYECKON AUCCONMUALIMKU. DIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
QHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3IMYHBIMM BHUAAMHU XHUMHUYECKOH CBS3H.
Crenens qucconuanuu. CUIbHBIE U CIIa0bIE SJEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKaHHUs peakiuii HOHHOro OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
OpEICTaBICHUNA 00 SIEKTPONUTHUECKONW nuccoruanuu. KadecTBeHHBIE pEakUMHM Ha HOHBI.
[TonsiTE O TUIPONIN3E COTEN.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHWMYECKHUX BEILECTB —
METAJUIOB M HEMeTauloB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpus),
HCCIICJOBAHNE 3aBHUCHMOCTH CKOPOCTH XMMHMYECKOM pEaKkUuu OT BO3JACHCTBUS pPa3IMYHBIX
(aKTOpOB, MCCIEIOBAHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIMALNN
KHCJIOT, IIeNo4ed M coied (BO3MOYKHO HCIIOJIb30BAaHUE BHUIEO MATEpUANIOB), IMPOBEICHHE
OTIBITOB, WJITIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHMs peakuuil MOHHOro obmeHa (oOpa3zoBaHME
ocajika, BbIACICHHE ra3a, 00pa3oBaHME BOJABI), ONbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi (FOpeHue, peakiu Ppa3jIokKEeHUs, COCAMHEHUS),
pacro3HaBaHUE HEOPraHWYECKMX BEIIECTB C IOMOINBIO KAa4ECTBEHHBIX PEaKUMN Ha HOHBI,
peLIeHNE IKCIIEPUMEHTAIbHBIX 3a4a4.



HemeTa/uibl 4 UX COETUHEHUSA

OO0mass xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE
crerieHu okucieHus. CTpoeHune W (pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — TaJOTE€HOB.
XUMHUYECKHE CBOKMCTBA Ha MpHUMeEpe XJyopa (B3aUMOACHCTBHE C MeETaJJlaMH, HEMeTaJlIaMH,
menouamu).  XuopoBopopod. ConsiHasi KHCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JleiicTBrUe XJiopa U XJI0pOBOIOPO/Ia HAa OpraHu3M 4YesioBeKa. BaxHelime XJI10puIbl
Y X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapaktepucTuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (pU3MUYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHUCITIOpOJia U cepbl. AJUIOTPONHBIE MOIU(UKALIUKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOPOA, CTpOEHHUE, (PU3MYECKHEe M XHUMHUYecKHe CBOWCTBA. OKCHABI Cephl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KHCIOTa, (PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(oOme Kak TMpeNCcTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHUYECKHE pEaKIHH,
Jealie B OCHOBE IPOMBIIUIEHHOTO croco0a MOoJdydeHUs cepHoi KuciotThl. [Ipumenenue
cepHoii KucinoThl. CoJM CepHOI KMCIOTHI, KadeCTBEHHAst peakius Ha cynbdar-uoH. HaxoxneHue
ceppl M €€ COeAMHEHHMH B Tpupoae. XUMHUUECKOE 3arpsA3HEHHE OKPYKAOWIEH Cpelbl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIC JOXKIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
PeIOTBPALICHUS.

OOmast xapakTepucThka 35eMeHTOB VA-Tpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEeHH OKUCIEHMs. A30T, paclpocTpaHeHHEe B Mpupone, (QU3NYECKHE U
XUMHUYecKHe cBoicTBa. KpyroBopotT a3ora B npupoje. AMMHUAK, ero (pu3ndeckue U XUMHUYECKUEe
CBOICTBa, nonydyeHue u npuMeHeHue. Conu aMMoHHUs, UX (PrU3HUECKHEe U XUMUYECKHE CBOMCTRA,
npuMeHeHrne. KadecTBeHHass peakiusi HA MOHBI aMMOHUS. A30THAas KUCIIOTa, €€ IMOJy4YCHHE,
bu3nveckue W XMMHYECKHE CBOicTBa (OOmMe Kak TPEICTAaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnomp3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KAa4eCTBE MHUHEPATBHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBBI U BOAoEMOB). docdop, ammoTporHbie MOIUPUKAIIH
docdopa, puzmueckue n xumudeckue cpoiictBa. Oxcun docdopa (V) u dbochopHas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosyueHue. Vcmosnp3zoBanue ¢ochaToB B KauecTBE
MUHEPaIbHBIX YI0OpECHUH.

OOmas xapakrepuctuka 31eMeHTOB IVA-rpynmnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCICHHUA. YTJEepo/, aJlFIOTPOIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XUMU4ecKnue cBoiicta. Ancop6ius. Kpyropoport yrieposaa B mpupoe.
Oxkcuppl yraeposaa, ux ¢pu3nyecKkue U XMMUYECKHEe CBOWCTBA, JEWCTBHUE HA KMBBIE OPTraHU3MBL,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTUYECKHEe MPOoOeMbl, CBsI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIOTE3a TI100aIbHOTO TMOTEIJICHUs KIMMaTta, MapHUKOBBINA 3(deKkT. YTonbHas KUCIOoTa U e
CONM, WX (PU3MUECKHME M XUMHUECKHE CBOMCTBA, IMOJydyeHHE W TNpuMeHeHue. KadecTBeHHas
peakmusi Ha  KapOoHaT-woHBL.  Mcmonb3oBaHme  KapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBIIIIIEHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BELIECTBaX KAaK O COCAUHEHUSIX yriepoja
(MeTaH, »TaH, OSTWICH, AalleTWICH, STaHOJ, TIUIEPUH, YKCyCcHas Kkuciota). [Ipupomnbie
WCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, NMPUPOIHBIN ra3, HedTh), MPOAYKTHI HX MEpepadOTKH
(6eH3uH), UX pOJIb B OBITY M IPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJlOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COCTUHEHUM.

Kpemunii, ero ¢usmyeckne M XHUMHUUYECKHE CBOWCTBA, TOJYYCHHE M IPUMEHEHHE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBieHus o0 okcune kpemuaus (IV) u
KpeMHHEBOM KuciaoTe. CHIIMKATHI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme
CTpOUTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMeHT, OeToH, »xene300eToH. I[IpoGiiemsbl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:



U3YyYeHHE 00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI, MPOBEACHUE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (QU3NUECKUe U XUMHUYECKHE CBOMCTBA TaJOre€HOB M MX COCIUHEHUN (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C OO0pa3laMy XJOPHAOB (TaJOreHHUIOB),
O3HAKOMJICHHE C oOpasnamMu cepbl U €€ COCNMHEHUSAMH (BO3MOXHO HCIOJIL30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyrauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, N3yY€HHUE XUMUYECKUX CBOMCTB pa30aBlIeHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KAueCTBEHHOM peakluu Ha cyib(paT-HOH W HaOJoJeHue MpHU3Haka eé
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKHMHU CBOWCTBAMM a30Ta, (ocdopa M HX COEAMHEHHM
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0OpasamMu a30THBIX B (GOCPOPHBIX yI0OpEHNUH,
MoJlyueHue, coOWpaHue, pacro3HaBaHUE © HW3YYCHHE CBOICTB aMMHaKa, TIPOBEICHUE
KaYeCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdarT-uOH U HU3YYEHHE NPU3HAKOB HX
NPOTEKaHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJECOMATEPHATIOB), U3yYEHUE MOJIENeH KPHUCTAUIMYECKUX PEHIETOK aMasa,
rpapuTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOILECCOM afCcOpOIUM PACTBOPEHHBIX BEILECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOICTBOM IMPOTUBOTa3a, MojyuyeHue, cooupaHue, pacro3HaBaHue
¥ U3YyYEHHUE CBOWCTB YTJIEKHCIIOTO rasa, MPOBEJICHHE KAaYeCTBEHHBIX PEaKIuii Ha KapOOHAT U
CUJIMKAT-MOHbl M W3Yy4YCHUE IPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHWE C NPOLyKUHUEH
CUJIMKATHOM IPOMBIIIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a/1ad 10 TeMe «BakHelue
HEMETAaJUIbl U UX COCTUHEHUSD.

MeTta/ibl M UX COeTUHEHUS

OOmass xapakTepUCTHKAa XHMHUYECKUX OJJIEMEHTOB — META/NIOB Ha OCHOBAaHUU MX
nosioxenus B [lepuonnueckon cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTramnueckas CBsA3b M METAIMYECKas KPUCTAIUIMYECKas
pemérka. OJIEKTPOXUMHUYECKUN psAJ HanpsyKeHUH MeTauioB. PU3NYECKHE M XUMUYECKUE
cBoiicTBa MeTauioB. O0mue crnocoObl morydeHus: MmeTayioB. [loHATHE O KOPPO3UH METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHHUNA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIILJICHHOCTH.

[Ilenounbie MeTauibl: NTO0KEeHUE B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l
N. MengeneeBa, CTpO€HHE UX aTOMOB, HaxXOXJeHHE B Npupoje. OU3NYeCKue U XUMHUYECKHUE
CBOMCTBa (Ha mpumepe HaTpust U Kaiust). OKCUIbI U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIMHEHUM.

[IlenoyHo3emMenbHBIE METAUIBl MarHuii W KajdbLUi: nosiokeHue B Ilepuoanueckoit
cucrteMe XuUMu4eckux syeMeHToB JI. M. MeHnaeneeBa, CTpoe€HHE MX aTOMOB, HaXOXKJIEHUE B
npupozae. PU3NYECKUEe U XMMUYECKHE CBOWCTBA MarHus M Kajblus. BaxkHelme coeIruHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJHN). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxkenue B Ilepmonnueckoil cucreme Xxumuueckux snemeHtoB J[. U.
MeHnneneeBa, CTpOEHHUE aTOMa, HaxOXAEHUE B Mpupojae. PuU3nNdecKkue 1 XMMUYECKHUE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuomnueckodr cucrteMe xumuuyeckux osiementoB JI. M.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKCTBA
xkene3a. Oxcunpl, rugpokcuasl u comm kenesa (II) m xemeza (III), mx cocras, cBolcTBa H
MOJIyYeHHE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHHE C O0pa3llaMl METalIOB M CIUIaBOB, WX (DM3MYECKHUMH CBONCTBaMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO MCIIOJIb30BaHHE BHAEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOU (BO3MOYKHO HMCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB), HCCIEIOBAHUE CBOWCTB JKECTKOW BOJIBI, TpOIlEccCa TOPEHMs XKeleza B
Kucimopone  (BO3MOXKHO — HCIIONB30BAaHWE  BUIACOMATEPHUATOB), TPU3HAKOB  MPOTEKAHUS
KayeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, AIIOMUHUS, LUHKa, kene3a (II) u sxenesa
(IIT), memgu (II), HaGmrOIEHNE W OMKCAHKE MPOIIECCOB OKpAIIMBAHUS TUIAMEHH MOHAMH HATpUS,



Kamusl U Kablus (BO3MOXHO HCIIONH30BAHUE BUACOMATEPUATIOB), UCCIEIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U TUAPOKCH/IA [INHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelle MeTauibl U UX COSUHEHUS».

XuMHus 4 OKpY:KaOLasi cpeaa

BemectBa u maTepuansl B TOBCEIHEBHOM JKM3HHM YEJIOBEKA. be3omacHOe UCIOIb30BaHUE
BEUIECTB M XUMHUYECKMX peakuuii B ObITy. IlepBas momomip Npu XHMHYECKUX OXOrax u
OTPABJIICHUSIX.

XUMHYECKOe 3arps3HEHNE OKpYXKarollel cpesl (MpeesibHas J0MycTUMasi KOHIIEHTpaIs
Beriects, ganee — [1/1K). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3IioB MaTepUaIOB (CTEKIIO, CIJIaBbl METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

Meostcnpeomemmnuwie ceasu

Peanuzanus MeXIpeaAMETHBIX CBSI3€d MPU U3YYCHUU XMUMHUHM B 9 Kjacce OCYIIECTBIISIETCS
yepe3 UCIHOJb30BaHHE KaKk OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHSTH,
SIBJISIFOLLMXCSL CHCTEMHBIMU JIJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (hakT, THIOTE3a, 3aKOH, TEOpHs,
aHaM3,  CHUHTE3,  KiIacCH(pUKalUsi,  MEePUOJUYHOCTh,  HAONIONEHUE,  OKCICPHUMEHT,
MOJIeTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOIOTHUS, MAaTepUAIIbI.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, HU30TOIMbI,
PaauMOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsAll, MPOBOJHUKH, IOIYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAIIMUECKas pemETKa, CIUIaBbl, (U3MYECKHe BEIMYUHBI,
€UHUILBI U3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, npixanue, Omocdepa, SKOCHCTEMA, MHHEPATbHBIE YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpabl, TOPHBIE TIOPOJBI, IOJE3HbBIE
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3y/IbTaThl OCBOCHHS IMPOrPAMMbI OCHOBHOTO OOINEro 00pa3oBaHUs
JOCTHTAIOTCS B X0/1¢ 00YYEHHUS] XUMHHU B €AMHCTBE YU4eOHOU U BOCITUTATEILHOMN JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKMMH  COIIMOKYJIBTYPHBIMA W  JTyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMHU, MPUHATHIMA B OOIIECTBE MPaBUJIaMH W HOPMAaMH TOBCICHHS W
CIOCOOCTBYIOT MPOIEcCaM CaMOTIO3HAHHUS, CAMOPA3BUTHS U COLMATM3AIIMHA 00YJIAIOIIINXCS.

JIMYHOCTHBIE PE3y/IbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3MTUBHBIX IIEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JCATEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCITUTAHUS:

[ICHHOCTHOT'O OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYIHOMY
HACJICIMI0, TOHMMAHHs 3HAYCHHsS XMMHYECKOW HAayKH B KHM3HHM COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIaJCTh JIOCTOBEPHOM HH(OpMAIHEH 0 MEepPEeIOBbIX TOCTHKCHHUAX U OTKPBITHIX
MHPOBOH M OTEUECTBEHHOH XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 00IIeCcTBa;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

NPEJICTABICHNASA O COLHMAIbHBIX HOpPMax M IMpaBWIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTUBE, =~ KOMMYHHMKATHBHOH  KOMIIETGHTHOCTH B OOIICCTBEHHO  TIOJIE3HOW,
y4eOHOUCCIIEIOBATEILCKON, TBOPYECKOW H APYIMX BHIAX JCATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM JEATEIBHOCTH MPH BHIMOJHCHUN YUCOHBIX, TO3HABATEIBHBIX 337134,
BBIITOJTHEHUM XHMHUYCCKHX OKCIIEPUMEHTOB, CO3JaHUM y4EOHBIX IMPOEKTOB, CTPEMIICHHS K



B3aMMOIIOHMMAHUIO M B3aUMOIIOMOILM B TpOIecCe 3TOW y4yeOHOM NesTeTbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE MOBEICHHE M TMOCTYNKH CBOMX TOBAapUUIEH C NO3UWLIMUHA HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS OCIEACTBUMN ITOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHMSI:

MHUPOBO33PEHUYECKME  NPEJICTABICHHUS O  BEIIECTBE UM  XUMHYECKOM  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH M COCTABJISIOIIAE OCHOBY JUIS
NOHMMAaHMUS  CYIIHOCTM HAayyHOW  KapTUHBI MHUpPA, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJABI, B3aUMOCBS34X YEJIOBEKA C MPUPOJHOM CPENoi, O poJin
XUMHH B IO3HAHNUHU ITHX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHMBBI, HAIpaBJICHHbIE HA IOJYyYEHHE HOBBIX 3HAHMM MO XUMHH,
HEOOXoAuMBIE Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SIBJICHUH, IO3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPhI, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON PabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEPaTypod, JOCTYNHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(OPMAaLMOHHBIX TEXHOJIOTHUH;

UHTEpec K OOyYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHnI0, IPOEKTHOM M MCCIEAOBATEIbCKOM NIEATENbHOCTH, K OCO3HAHHOMY BBIOODPY
HANpaBJICHHOCTH U YPOBHs 00y4eHUs B JalibHEHIIEM,;

4) opMupoOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHWE LIEHHOCTU >KM3HH, OTBETCTBEHHOI'O OTHOUIEHMSI K CBOEMY 3/10POBBIO,
YCTAaHOBKHM Ha 3J0pOBbIi 00pa3 >KW3HM, OCO3HAHUE IMOCIEACTBUI W HENPHUSTHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUST aJKOToJsl, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTHU COOJIIOJCHUS
mpaBujl 0€301aCHOCTH TPH OOpPAIICHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M peaIbHOU
KHU3HU;

5) Tpy10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil 1 Tpyaa pa3iIudyHOro poja, yBaKEHHE K
TPpyLy W pe3yidbTaraM TpPYJOBOM JEATENbHOCTH, B TOM YHCIE€ HAa OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAHUM 1O XWMHUH, OCO3HAHHBIA BHIOOp WHAMBHUIYaIbHOH TPACKTOPHH
POJOHKEHUsSI 00pa3oBaHHsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHONW MPOo(heCCHOHAIBHONW NESATEIbHOCTH H
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATLCS B MPO(decCHOHANBHOM cperie;

6) 9IK0JIOrH4eCKOr0 BOCIUTAHUS:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIEHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBe €€ CyIIeCTBOBaHMs, MMOHUMAaHHE LIEHHOCTH 3J0pPOBOro M 0€30IacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHXHYECKOMY 30pPOBBIO,
OCO3HaHUE IIEHHOCTH COOIOACHUS MPaBUI 0€30MaCHOTO MOBEJCHHS P padoTe ¢ BEIIECTBAMHU,
a TaK)Ke B CUTYyaIUAX, YTPOXKAOIINX 3J0OPOBbIO U )KU3HU JIOAEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHMA, IMOJydyaeMble NpPU H3YYEHUH XHUMUH, JUIS PELICHUs
3a/1a4, CBSA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, sl TIOBBIICHHS YPOBHS 3KOJIOTUYECKOM
KYJBTYpBl, OCO3HaHMS TNI00ATBHOTO XapaKTepa SKOJIOTMYECKHX MpoOjIeM M MyTed MX peleHHs
MIOCPEJICTBOM METOJOB XMMUH, HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBAaTbCS UM B
II0O3HABATEJIbHOW, KOMMYHUKATUBHON U COLUAIILHON IIPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pe3yJibTaTOB BBIACISAIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, T€OpHs, MPUHIUI, TUNoTe3a, (akr, CUCTEMa,
IpoIiecc, KCIEPUMEHT U JIPYToe.), KOTOPbIE UCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH U3 ATHX MPeAMETOB (POPMUPOBATH NMPEACTABICHUE O
[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe ACUCTBUS (ITO3HABATENIbHEIE,
KOMMYHHUKATHBHbBIE, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHO! eI TeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE Y4eOHbIe eliCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:



YMEHHsI HCIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHHIM:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEIATH WX XapaKTepHble IMPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JPYTUMHU MOHSTHSIMH), UCTIOJIH30BaTh TOHATHUS JUISI OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BHIOMpATh OCHOBAaHUS M KPUTEPUH Ui KiacCU(UKALUU
XUMHUYECKHUX BEIIECTB M XMMHUYECKHUX PEaKIUi, YCTAaHABIUBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKHUE PacCyXAeHUS (MHIYKTUBHbBIC, 1eTyKTUBHBIEC,
0 aHAJIOTHH ), AENIaTh BBIBOJBI U 3aKIIFOUCHUS;

yYMEHHE MPUMEHTHh B IMpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeaMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHH, NPeoOpa30BbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xuMudeckass (opMylia W ypaBHEHHE XUMHUYECKOW peakluu — TP pEHIeHUH Yy4IeOHO-
MO3HABATENbHBIX 3334, C Y4YETOM OTHX MOJEIbHBIX MPEJICTaBICHUM BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKUA HM3YYaeMBIX OOBEKTOB — XMMHUECKUX BEIECTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEACTBEHHbBIE CBSI3U U
IPOTHBOPEUHS B U3Y4aEMBIX MPOLIECCAX U SABICHUSIX.

Ba3oBrble ucciaenoBareJnLCKHeE AelCTBHUA.

YMEHHUE HCHOJb30BaTh MOCTABJICHHbIE BONPOCHI B KAayeCTBE MHCTPYMEHTA IMO3HAHHUSA, a
Takkeé B KayecTBE OCHOBBI Uid (OPMUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3AlMM M MPOBEICHHUIO YYEHUYECKHX
HKCIIEPUMEHTOB, YMEHHE Ha0JII0IaTh 32 XO/I0M IPOIIECCca, CaMOCTOSITEIbHO MTPOrHO3UPOBATH €TO
pe3ynbTar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJBI MO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM pabdoTe.

Pabora ¢ undopmaunmeii:

YMEHHE BBIOUPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUJIOB
1 GOpM IPECTABICHUS, MTOJIyYaeMYIO U3 Pa3HbIX UICTOYHUKOB (Hay4YHO-TIOMYJISIpHAsI TUTEpaTypa
XMMHUYECKOTO COZICp)KaHUs, CIpPaBOYHbIE IMOcoOMs, pecypchl VHTepHeTa), KpPUTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO H HEJOCTOBEPHYIO MH(OpMaLINIO;

YMEHUE IPUMEHSTh Pa3IMuHbIe METO/Ibl U 3aMPOCHl MPU MOUCKE U 0TOOpe MHpOopMaLUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JIJIsl BBIMIOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNIeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JaCTH HCIOIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJla/IeHUuE KYJIbTYypOil aKTUBHOI'O HCIOJIb30BaHUS PA3IMUHbIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIHHO BBIOMPATH ONTUMAIBbHYIO (OpMYy MpeAcTaBlICHUS
uH(pOpMallMl ¥ WJUIIOCTPUPOBATH peIIaeMble 3a/aydl HECJIOXKHBIMU CXEMaMH, JHUarpaMMaMi,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHME HCMOJb30BaTh M aHAJIM3UPOBATH B Mpolecce y4eOHOW U HCCleA0BaTEIbCKOM
NeSITeIbHOCTH UH(OPMAIIMIO O BIMSIHUYU MPOMBIIUIEHHOCTH, CETILCKOTO X0341CTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KAIOIIEH MPUPOTHON CPEIBI.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbIE TeliCTBHUS:

YMEHHUs 3aJlaBaTh BOMPOCHl (B XoJe Auasiora W (WJIW) JIUCKYCCHU) TIO CYIIECTBY
oOcyxnaeMoll TeMbl, (HOPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1auu;

YMEHHUsI PECTABIISATH MOJYUYEHHBIE PE3YJIbTAThI I03HABATEILHOU NEATEIILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pe3yJIbTaTOB BBIMOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OpPaTOpHOM pPabOTHI MO HMCCIEIOBAaHHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSl Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABAaTEIbHON U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MPU PEUICHUH BO3HMUKAIOMIMX NpoOjieM Ha OCHOBE yuéra
Oo0IIMX MHTEPECOB W COTJIACOBAHMS MO3UIUK (0OCYXIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIMS COBMECTHBIX ACHCTBHI, ONpeaeeHne KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).



PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiCTBHUS:

YMEHHE CAMOCTOATEIBHO ONPENENATh LU ACATEIBHOCTH, INIAHUPOBATh, OCYILECTBIISATD,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTb, BBHIOMPAThH
HanOosiee 3(G(EKTUBHBIE CMOCOOBI  pEIICHHWS Y4YeOHBIX ¥ TMO3HABATENBHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IMPEAJIOKEHHBIM aITrOpUTM JIEHCTBUH NpU
BBIIOJIHEHUM 33JaHUN C y4€TOM IIOJydeHHMs HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTax -
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJIyYEHHOI'O pe3yjbTaTa 3asBJICHHON LENH,
YMEHHE HUCII0JIB30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbIC B YCIIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yJlbTaTOB IO OCBOEHHUIO O053aTEIBHOTO COJEPIKaHMS,
YCTQHOBJICHHOTO JaHHOH (exepanpHON pabodell NporpamMMoM, BBIICISIOT: OCBOCHHBIC
0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBMIA, crienuduueckue s
IOpeIMETHOW 00sacTH «XUMUS», BUIBl JEATENBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHMSA, €ro
UHTEpIpeTaln, IPeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K xonHmy obydenus B 8 Kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHHM

® pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IMOHSITHI: aTOM, MOJEKYJA, XUMUYECKUI
JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAsA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJs XUMHYECKOIO
JJIEMEHTa B COEIMHEHUM, MOJIAPHBI OOBEM, OKCHJ, KHCIOTAa, OCHOBaHME, COJb,
AIIEKTPOOTPHULIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKas peakiusl, Kiaccudukanus
peaKLuii: peakllui COCAVNHECHNS, PEaKIUN PA3JIOKEHUs, PCAKLUU 3aMEILEHUs, PEAKLIUU
o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEaKIMH, TEIIOBON 3((EeKT peaklnu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOUTalb, pajuyc aToMa, XUMHYECKas CB3b,
NOJIIpHAasl M HEIOJIApHAas KOBAJIECHTHAs CBSA3b, MOHHAsl CBSI3b, MOH, KaTMOH, AHUOH,
pacTBOp, MaccoBasi 10J1s BellleCTBa (IPOLIEHTHAs! KOHLEHTPAlHs) B paCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKMX MOHATHM U IPUMEHATH ITH
IIOHSTHS IIPH ONMCAaHUH BEILIECTB U X IIPEBPALCHUN;

® UCMOJb30BATh XWMHUYECKYIO CHUMBOJHUKY U COCTaBJICHUS (OpMyNn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

e ONpeneNsITh BAJEHTHOCTh aTOMOB 3J€MEHTOB B OWHApPHBIX COEAMHEHUSX, CTENEHb
OKHCIICHMSI DJIEMEHTOB B OMHApHBIX COCAMHEHUSX, NPUHAJUIEKHOCTb BEIIECTB K
OTIpeNieIEHHOMY KJIacCy COEIMHEHMH 1o (opMynaM, BHJ XUMHUYECKOW CBSI3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

e packpsiBath cMmblch Ilepuonnueckoro 3akona [[. M. MenzeneeBa: neMOHCTpUpPOBAThH
NOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOICTB XHMHYECKHX 3JEMEHTOB OT HX
nosiokeHuss B Ilepmonnyeckoil cucTeMe, 3aKOHOB COXPAaHEHMsI MAcChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHAa ABOIaJipo;

e ONUCHIBAaTh M XapakTepu3oBaTh TabmuuHyro Gopmy Ilepuoauueckoil cucremsl
XMMHYECKHX JJIEMEHTOB: pa3ivyaTh MOHITUS «JIaBHas moArpynna (A-rpynma)» u
«mmobounas monrpynna (b-rpynma)», manble U OoJibIIMEe TEPUOIBI, COOTHOCHTH
0003HaueHusI, KOTopble UMerTcs B Tabmune «llepuoanueckas cucremMa XMMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsaa sapa, oOllee 4YHUCIO 3JIEKTPOHOB H
pacnpeneseHne ux 1o 3JIEKTPOHHBIM CII0M);

e Kjaccu(UUUPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMUYECKHE
peakiuu (1Mo YMCIy M COCTaBY YHYacCTBYIOUIMX B PEAKLMU BELIECTB, N0 TEIIOBOMY

sbdekry);



XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB Pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONHWCAaHWE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBCTCTBYHOIINX XUMHUYCCKUX peaKHHﬁ;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3TUYHBIX YCIOBUSX;
BBIYUCIIATH OTHOCUTCIIbBHYIO MOJICKYJISIDHYIO U MOJIAPHYIO MAaCChbl BEIICCTB, MAaCCOBYIO
JOJI0 XUMHUYECCKOT'O 2JIEMEHTA I10 (bopMyne COCAUHCHU A, MACCOBYIO OOJIIO BCIICCTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKOH peakiny;

IMPUMCHATH OCHOBHBIC OIICpallun MBICIUTENbHOMN ACATCIIBbHOCTH — aHaJIu3 U CHUHTC3,
cpaBHEHHE, 0000IIeHNE, CUCTEeMAaTH3aINI0, KJIACCH(PHUKAINIO, BBIABICHHE MPUYHMHHO-
CIIEICTBEHHBIX CBSI3€H — JUIsl M3YYEHHs CBOMCTB BEHIECTB M XUMHUYECKUX pPEaKIIM,
CCTCCTBCHHO-HAYYHBLIC METOAbI IIO3HAHUA - Ha6JIIOI[eHI/Ie, HU3MCPCHUC,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peasbHbIN U MBICIIEHHBIH);

ClIeZIOBaTh MpaBUJaM TIOJB30BaHUS XMMUYECKOH TOCYyIoM H  J1abOpaTOpHBIM
o0opy/soBaHHEM, a TaKXe IMpaBWIaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU MO BBIMOJHEHHUIO JTa0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U CcOOHMpaHUIO0 Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONpPEAEIEHHON MAacCOBOM J10JI€H pacTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U NIPOBOJAUTH XMMHUUYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYECH U
KHCJIOT C TIOMOITLI0 HHAUKATOPOB (JTakMyc, peHodTanernt, METUIIOpaHK U IPYTHUeE).

K xonmy obydenus B 9 Kjaacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHSTHNA: XMMHUYECKHUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELLIECTBO, CJI0KHOE BEILIECTBO, BAJIEHTHOCTD,
JNEKTPOOTPULIATEILHOCTD, CTEIEHb OKHCICHMS, XMMHUYECKas pEeaklus, XUMHUYECKas
CBSI3b, TEIUIOBOU 3()(EKT peakiuu, MOJIb, MOJISIPHBIM 00BEM, PacTBOP, AIIEKTPOJIMTHI,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JAUCCOLMAIMS, PEaKUUd HOHHOro OOMEHa,
KaTaJln3aTop, XHMMHYECKOe paBHOBecHEe, OOpaTUMble M HEOOpaTHMBbIE pEaKIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUUH,  OKUCIHTEIb,  BOCCTAHOBUTEID,
OKHCIICHHE€ M BOCCTaHOBJECHHE, AIOTPONUsS, aM(OTEpHOCTh, XHMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAJUINYecKas), KpUCTAJUIMYECKas pemeTka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTh XMUMHYECKOH peakluu, MPeNeabHO I0IyCcTUMAas
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMUYECKHUX MOHATUH M NPUMEHATH 3TU
HOHSITHS IIPH ONMCAHUM BEILIECTB U UX IIPEBPALLCHUI;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJHUKY U COCTaBlI€HUS (OpMyn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpEACIATh BaJCHTHOCTh M CTENECHb OKUCICHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PaA3JIMYHOIO COCTaBa, NMPUHAMIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHHMH 1o Qopmynam, BHI XMMHUYECKON CBS3U (KOBaJCHTHAs, MOHHAs,
METaJUIN4YecKas) B HEOPraHMYECKUX COECOUHEHUAX, 3apsii HMOHA IO XUMHYECKOH
dopmyre, xapakTep cpeasl B BOAHBIX PAaCTBOpPaxX HEOPTaHWYECKHX COCIMHEHWMH, THUI
KPUCTAJTIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA,

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro TMOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TadbmuuHyio ¢opmy [leproanueckoit
CHCTEMBbl XMMMYECKHX JJIEMEHTOB: pa3iINyaTh MOHATHS «TJaBHas mnoxarpynmna (A-
rpynna)» u «mnobouyHas mnoxarpymnmna (b-rpynma)», manble W OonblIMe TMEPHOMBI,
COOTHOCUTH 0003HA4€HHs, KOTOpble HMEIOTCI B IMEPUOAMYECKOW Tabiuie, ¢
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YUCIIO NIEKTPOHOB M PACHPEEICHUE UX 110 JIEKTPOHHBIM CIIOSIM),



OOBSCHATH OOIMHME 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB OJJIEMEHTOB H UX
COEIMHEHUH B MpeJienax MaybIX MEPUOJIOB U TJIABHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIlEeCTBA, XUMHUECKHE
peakuuu (IO YUCIYy U COCTaBY YYACTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKUCIICHHUS XUMHUECKUX 2JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIME M cHenu(HUUECKHe XUMHUYECKHE CBOMCTBa
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Iasl ONMHCAHUE MPUMEPAMU MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUYECKONW TUCCOUMALMU KUCIIOT, IETOYEH U COJIEH,
NOJIHBIE U COKpAIIEHHBIC YPaBHEHUS pEeaKUUil MOHHOTO OOMEHA, YpaBHEHUS pEaKIuii,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHME T€HETUYECKOM CBA3M MEXAY BEIIeCTBaMU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca 3TUX PeaKIuii;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOMXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUM B Pa3JIMUHBIX YCIOBUSIX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIUU;

coOnrofaTh MpaBuja MOJb30BAaHUS XMMHUYECKOM mMocynoil u  J1abopaTOpHBIM
o0opy/soBaHuEeM, a TakKe MpaBuia oOpalleHuss C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMHU MO BBIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa M YTIIEKUCIIOTO ra3a);

MPOBOAUTH PEAKIMH, MOATBEP)KIAAIONINE Ka4yeCTBEHHbIN COCTaB Pa3jIMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJOpUI-, Opomua-, moaua-, kapOoHat-, docdar-,
CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HU3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKHUX BEIIECTB;
MPUMEHSATH OCHOBHBIE ONEPALMH MBICIUTEILHON AEATENHHOCTH — aHAIW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHHEe, CHUCTEeMATHU3AIHI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBA3€M — JUIsI M3YYECHMS CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIHH, €CTECTBEHHO-
HAyYyHbIE METOJbI T[O3HAHWUS — HaONIOJEHWE, W3MEPEHUEe, MOJCINPOBAHUE,
AKCTICPUMEHT (PEabHBIA U MBICTICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHE

8 KUIIACC
HaumeHnoBanme KosmmyecTBo

Ne DJIeKTpOHHbIe (LM (ppoBbIE)
pa31ejioB H TeEM JacoB

n/n oOpa3oBaTe/ibHbIE Pecypchl
nporpaMmmsbl Bcero

Paszgea 1. [lepBoHayaibHble XUMHYECKHE MOHATUSA

XUMHSA — BaKHas

1.1 ZS;I:CC:]:O?)HaHI/ISI 51 5 Bubmorexa OK
' . https://m.edsoo.ru/7f41837c
MPAKTUIECKOU
NEeITENLHOCTH YeJIOBEKA
19 BemecrtBa u 15 but6mmoreka [IOK
' XHUMHUYECKUE PEaKIUH https://m.edsoo.ru/7f41837c
Htoro no pazneny 20

Pa3nes 2. BaxkHeiimme npeacTaBuTe Il HEOPraHMYECKHUX BeLeCTB

21 Boznyx. Kucnopon. 6 bubnmoreka [JOK
' IToustre 00 OKCHIax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o 8 bubmunoreka LIOK
' KHMCJIOTaX U COJISAX https://m.edso0.ru/7f41837c
23 g?i;izcggol) Pl 5 bubnuoteka [JOK
' https://m.edso00.ru/7f41837c
OCHOBAHMUAX
24 | eoprammccme. 1 Bunorexa LIOK
' 9 https://m.edsoo.ru/7f41837c
COCITUHCHUN
Hroro mo pazaeny 30

Pasznen 3. Ilepuoanuecknii 3axkoH u [lepuoanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB

. . MenpaesieeBa. CTpoeHne aToM0B. XuMHYecKasi CBsi3b. OKHCIUTEIBHO-
BOCCTAHOBMTEJ/IbHbIE PeaKINU

[lepronnueckuii 3aK0H
u [lepuonuueckas
CHUCTEMa XUMUYECKUX

bubmunoreka LIOK

3.1 snemenTos /1. U. ! https://m.edso0.ru/7f41837¢c
MenneneeBa. Ctpoenue
aToma
XumMudeckas CBS3b.
32 OKuCIUTENbHO- 8 bubmoreka [IOK
' BOCCTaHOBUTEIJILHBIE https://m.edso0.ru/7f41837¢c
peaxkiuu
bubmunoreka LIOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa I[TOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO 68
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9 KJIACC

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
NMPOrpaMMbI

KoaunuecTtBo
4acoB

Bcero

JIeKTPOHHBIe (M (POBHIE)
o0pa3oBaTe/bHbIE PeCypPChI

Pasznea 1. BenecTBO 1 XUMHYeCKHE PeaKIUU

[ToBTOpEHME U

11 yriryOsieHue 3HaHUuH 5 bubmmoreka [IOK
' OCHOBHBIX Pa3JIEIOB Kypca https://m.edsoo.ru/7f41a636
8 Kkiacca
12 gi}cl)?{]z)lﬁ,;;Hocm 4 bubmorexa [IOK
' . https://m.edsoo.ru/7f41a636
XUMHUYCCKUX peaKHI/II/I
DNEKTPOIUTHYECKAS
13 JIUCCOLIHALINA. 8 bu6mmoreka [IOK
XUMHYECKHE PEaKIiu B https://m.edso0.ru/7f41a636
pacTBopax
Hroro mo pazaeny 17
Pazgen 2. HemeTa/sIbI M HX COeTUHEHU S
OO0m1as xapakTepUCTUKa
2.1 XI/IMI/I‘IGCKII/)IX 3J'I£M6HTOB 4 EH@I_HOTeKa HOK
ttps://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OOm1ast xapaKTepUCTHKA
29 XAMHYECKHUX DJIEMEHTOB 6 bu6mmoreka [IOK
' VIA-rpynmesl. Cepa u e€ https://m.edso0.ru/7f41a636
COCMHEHHUS
OO6m1ast XxapakTeprucTUKa
23 XUMHYECKHUX DJIEMEHTOB v Bbu6nuoreka [JOK
' VA-rpynmsl. A30T, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeqMHECHUS
OOm1ast xapaKTepUCTHKA
XHMHYECKHX 3JICMEHTOB Bubnmorexa [TOK
24 IVA-rpynns1. Yraepon n 8 https://m.edso0.ru/7f41a636
KPEMHHH 1 UX
COCJIMHCHMUS
Htoro no pazneny 25
Pa3zgen 3. MeTa/yibl M HX COeTUHEHU S
31 OO01ue cBo¥icTBa 4 bu6mmoreka [IOK
' METaJLIIOB https://m.edsoo.ru/7f41a636
32 Baxneiinine MeTaIbl 1 16 Bbu6nuoreka [JOK
' UX COCTUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa
41 BemecTsa u maTepuaisl B 3 Bbu6nuoreka [JOK
' KM3HH YeJIOBEKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
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PesepsHOe Bpems

bu6mmoreka [IOK
https://m.edso00.ru/7f41a636
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68



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

		2023-10-03T13:50:49+0800
	Олекминский Игорь Юрьевич




