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MHNOACHUTEJIbBHAS 3AIINCKA

[IporpamMma 1Mo XUMHUM Ha YpPOBHE OCHOBHOIO 0OILIero oOpa3oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHUN K pe3yJabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHONW MpOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanms, npencraBieHHbXx B PI'OC OO0, a Taxke Ha OCHOBE (eaepaibHON paboyeil mporpamMmsl
BOCIIUTAHHUS M C Y4ETOM KOHLENIMH TNPETNOAaBaHusl y4eOHOTo mpeaMera «XUMHUsS» B 00pa3oBaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[IporpamMma mo xumuu NaéT MpeACTaBlIEHHWE O LEeisIX, oOmieil crpareruu oOy4yeHHs, BOCIUTAHUS U
pa3BUTHA OOYYAIOIIMXCS CpEACTBAMH Y4eOHOTO MpeaMeTa, YCTaHaBIMBAaeT 00sA3aTeIbHOE IPEeIMETHOE
coJiep’KaHue, MpeAyCMaTpUBAEeT pacHpelelIeHUe €ro Io KjaccaM U CTPYKTYpUpOBaHUE IO pasjenaM u
TeMaM TMPOrpaMMbl 10 XHWMHUH, ONpEICNseT KOJUYECTBCHHbIE M KAUYeCTBEHHBIC XapaKTEPUCTUKU
COJIep>KaHusl, PEKOMEHAYEMYI0 IOCIEI0BATEIbHOCTh HM3YyYCHHUS XUMHUH C Y4YETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKKM Y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW oOyuaromuxcs,
OTIpeIeNIIeT BO3MOXKHOCTH IpEIMeTa JAJsl peaju3aliu TpeOOBaHWH K pe3yabTaTaM OCBOCHHUS OCHOBHOM
0o0pa30BaTeNpHON MPOTpaMMBbl Ha YpPOBHE OCHOBHOTO OOINEro oOpa3oBaHWs, a Takke TpeOOBaHUU K
pe3ynbrataM OOydeHHs XUMUU Ha YpPOBHE IIeNied H3Y4YeHHs MpeAMeTa U OCHOBHBIX BHUIOB Y4eOHO-
MO3HABATEIBHOM EATEILHOCTH 00YUYaIOUIErocs MO0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHMEe XHMHH CIY)KUT OCHOBOH [uisi (OpMHpOBaHHS MHUPOBO33PEHUSI O0Oydalollerocs, ero
NPEJCTaBICHUA O MaTepUalbHOM EIMHCTBE MHpPA, BAKHYIO pPOJb UIPparoT (HOpMUpPYEMbIE XHMHUEH
MPEJCTAaBICHUS O B3aUMOIPEBPAILICHHUSIX YHEPTUU M 00 SBOJIIOLMH BEIIECTB B MPHUPOJE, O MYyTAX PEIICHHS
rI100aNbHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOW, SHEPreTUUYECKOW, MUIIEBOU U
9KOJIOTMUYECKOM 0e30MacHOCTH, MpobIeM 3paBOOXPaHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET pealln3aliii BO3MOKHOCTEH Il CAMOPa3BUTHA U (POPMUPOBAHUS KYJIbTYPbI JINYHOCTH,
e€ o01el U GyHKIIMOHATIBHONU IPaMOTHOCTH;

BHOCHT BKJIaJl B POPMHUPOBAHUE MBIIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyJarOIUXCsl, HABBIKOB UX
CaMOCTOSITENTFHONW ~ y4eOHOW  JIeATENIbHOCTH, OKCIEPUMEHTAIBHBIX M  HCCIEIOBATEIbCKUX YMEHHH,
HEOOXO/IMMBIX KaK B IIOBCETHEBHON KM3HHU, TaK U B IPO(PECCHOHATBHON IS TEILHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYyYHOTO MBIIUIEHHUS, 3aKJIabIBA€T OCHOBBI IIEIOCTHOTO B3TJsAa Ha
€IMHCTBO MPHUPO/BI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH O0yYaroIuXxcs;

CTIOCOOCTBYET (HOPMUPOBAHHIO HEHHOCTHOTO OTHOIICHUS K €CTEeCTBEHHO-HAYYHBIM 3HaHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOrHYECKOe 00pazoBaHue 00y4YaroInuXCsl.

JlanHple HampaBJieHHs B OOYYEHMHM XHUMHH OOECIEeYMBAIOTCS CHEHU(PUKON comepkaHus y4eOHOTO
npeaMeTa, KOTOPBIA SBISIETCS IMEAarOrHYecKy aJalTHPOBAHHBIM OTpakeHHWEM 0a30BOW HAyKW XMMHH Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc XxumMum Ha ypoBHE OCHOBHOro oOmero oOpa3oBaHUS OPHUEHTHPOBAaH Ha OCBOEHUE
00y4aIOIUMUCS CUCTEMBI TIEPBOHAYAILHBIX TOHATUH XUMUHU, OCHOB HEOPTaHUYECKOW XMMHU M HEKOTOPBIX
OTJICTBHBIX 3HAYNMBIX TIOHATHN OPTaHHUYECKON XUMUH.

CtpykTypa comepikaHusi IPOrpaMMbI IO XUMHUH CPOPMHPOBaHA HA OCHOBE CHCTEMHOTO MOJIX0/a K e€
n3zyuenuto. CopepikaHUe CKJIaJbIBAETCSI U3 CHUCTEMBI MOHATHH O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U
CUCTEMBI MOHSATUH O XUMHUYeCcKoW peakmuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHBI MO MPUHIIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUIM pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepuoanueckoro 3akona JI. . MenyeneeBa kak OCHOBHOT'O 3aKOHA XUMMUU;

— Y4EeHHSI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeACTaBIEHUHN 00 AIIEKTPOIUTHYECKON AUCCOIMAIIH BEIIECTB B pACTBOPAX.

Teopernueckre 3HaHUSA pacCMaTPUBAIOTCS HA OCHOBE SMIMPUYECKH IMOTYYEHHBIX U OCMBICICHHBIX

(aKkTOB, pa3BUBAIOTCS MOCIENIOBATEIBHO OT OJHOTO YPOBHS K APYrOMY, BBIONHSS (DYHKIIMU OOBSICHEHHS U
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IIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHMSI M BO3MOYKHOCTEM MPAKTUYECKOTO IPUMEHEHUS U IOIY4YECHHUS
U3Y4aeMBbIX BEILECTB.

OcBoeHue MporpaMMmbl MO XMMHH CIIOCOOCTBYET (OPMHUPOBAHUIO TMPEACTABICHUS O XHWMHUYECKOU
COCTaBJISIONICH HayYHOW KapTUHBI MUpa B JIOTHKE €€ CHCTEMHOM MHpUPOJbl, IEHHOCTHOTO OTHOIIEHUS K
HAayYHOMY 3HAHHUIO M METOJlaM MO3HaHMs B Hayke. 3ydyeHne XuMuu NpouCcXOAUT C IIPUBJICUEHUEM 3HAHUMN
U3 paHee U3YyYCHHBIX Y4eOHBIX mpeameToB: «Oxpysxaroumii Mupy, «buonorus. 5—7 knacee» u «Pusuka. 7
KJIacC».

[Ipu u3yuyeHun XUMHUH MPOUCXOIUT (HOPMUPOBAHUE 3HAHHMI OCHOB XMMHUYECKOW HAYKH Kak 00JacTw
COBPEMEHHOI'0 E€CTECTBO3HAHHUS, NMPAKTUYECKOW NEATENbHOCTU YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYpBI. 3a7a4a y4eOHOTrO MpeMeTa COCTOUT B (POPMUPOBAHUH CUCTEMbI XUMHYECKHX 3HAHUI
— BaXHeHmMX (aKTOB, MOHATHI, 3aKOHOB M TEOPETUYECKHX IOJOXKEHUH, MOCTYMHBIX 0000IIeHnI
MHPOBO33PEHYECKOT0 XapaKTepa, s3blka HAyKd, B MPUOOIIEHWM K HAyYHBIM METOJaM IIO3HaHUs NpU
M3YyYEHHUH BEUIECTB M XMMHYECKHX PEakUuii, B (POPMUPOBAHUU M Pa3BUTHU MO3HABATEIBHBIX YMEHUH U HX
NPUMEHEHUH B y4eOHO-ITO3HABATENbHON M y4eOHO-MCCIIE0BATEIBCKON NIEATETbHOCTH, OCBOCHHH IPABUI
6e301MmacHOro 00paleHus ¢ BEUIECTBAMH B IIOBCEHEBHOM KU3HU.

[Ipy u3yuyeHUM XUMHUU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs Ba)KHOE 3HAUYCHHE MPHOOpEH
TaKHe LeH, KaK:

— (opmupoBaHME UWHTEIEKTYadbHO PAa3BUTOM JUYHOCTH, TOTOBOM K CaM0OOpa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSITEIbHOMY MPHHATUIO PEIICHWH, CHOCOOHOW aanTUpoOBaThcs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HamnpaBIeHHOCTh 00y4EHHUs Ha CUCTEMATUYECKOE MPUOOIIEHUE 00yUYarouMXcs K caMOCTOATEIbHON
MO3HABATEIBHON NEATENIFHOCTH, HAYYHBIM METOJIAaM TIO3HaHUS, (OPMHUPYIONIMM MOTHBAIMIO M Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— o0ecrneueHre ycJloBUMN, CIOCOOCTBYIONUX MPUOOPETEHHIO O0YUYaIOIUMUCS OIMbITa Pa3HOOOpa3HOI
NesTeIbHOCTH, TO3HAHUS M CaMOIMO3HAHMS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECHIIMMN), MMEIOIIUX
YHUBEpPCAIbHOE 3HAYEHUE JIUISl PA3IMYHBIX BUJIOB IE€ATEIbLHOCTH;

— ¢opMupoBaHue oOmEH (YHKIIMOHAIBHOW M €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHATh U OLIEHUBATh SIBJICHUS OKPYKAIOLIETO MUpPA, MCIIOJIb3Ysl 3HAHUS U OIBIT, OJyYEHHbIE
OpU HM3YyYEHUU XUMHHM, NMPUMEHATh HUX NpPU pEIIeHUH NpoOjeM B IOBCEIHEBHOW JXKU3HU U TPYAOBOM
NeSITENIbHOCTH;

— (¢opMupoBaHHEe y OOy4arolUXCsl TyMAHUCTUYECKUX OTHOILIEHUH, TOHUMaHUS IIEHHOCTH
XMMHUYECKUX 3HAHUU JUIs BBIPAOOTKH SKOJIOTMYECKH 1€1ecO00pa3HOro TMOBEJEHUS B OBITY U TPYJOBOM
JEATEIBHOCTH B LIEISAX COXPAHEHUSI CBOETO 3/J0POBBS M OKPYKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTUBAIIMH K O0YyYEHHUIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEGHHSI  OOLIEYETIOBEUECKUX LIEHHOCTEHW, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mpodumis U
HaMpaBJIEHHOCTH JalbHENIIEro 00yYeHHUs.

OO11ee yMcIo YacoB, OTBEAEHHBIX Ul N3YYEHUS] XUMHUHU Ha YpOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMs,
coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefen0), B 9 kiacce — 68 gacoB (2 4aca B HEZIETIO).
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IINTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs JOCTUTAIOTCS B XOJ€
00y4eHHs XMMHHU B €IMHCTBE Y4e€OHOH M BOCIHMTATENHbHOU AEATEIBHOCTH B COOTBETCTBHH C TPAAMIIMOHHBIMU
POCCUMCKMMH COLIMOKYJIBTYPHBIMH UM JIYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMM, MPHUHATBIMH B OOIIECTBE
IpaBUJIaMH M HOPMaMH IIOBEIEHUS M CHOCOOCTBYIOT IpolLlecCaM CaMOIIO3HAHMSA, CAMOPA3BUTUS M
COLIMAIN3alUU 00yJaromuXCsl.

JIMuHOCTHBIE pPE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYArOMIMXCS PYKOBOJACTBOBATHCS CHUCTEMOM
MIO3UTUBHBIX LICHHOCTHBIX OPUEHTALMN W PACHIMPEHUE OIbITA ACATEILHOCTU Ha €€ OCHOBE, B TOM YHUCIE B
4acTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY U HAYy4YHOMY HACIEAMIO,
[IOHMMaHMs 3HAYEHUs XHMHUYECKOM HAyKM B JKU3HHM COBPEMEHHOIO OOILIEecTBa, CHOCOOHOCTH BIAJETh
JIOCTOBEPHON HMH(OpMaIeil 0 meperoBbIX JOCTH)KEHUSAX U OTKPBITUSAX MUPOBOM M OTEUECTBEHHOM XHUMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpa 1 00IIeCTBA;

2) rpaIaHCKOI0 BOCIIUTAHUS:

IIPEJCTABICHUS] O COLMAJIBHBIX HOPMax M IPaBUJaX MEXJIMYHOCTHBIX OTHOUICHMM B KOJUIEKTHBE,
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTU B OOILIECTBEHHO IOJIE3HOM, yueOHOHMCCIe10BaTeIbCKONW, TBOPUECKON U
JAPYTUX BHUJAAX JEATEIBHOCTH, TOTOBHOCTU K pPa3HOOOpa3HOW COBMECTHOH JEATEIbHOCTH IPH BHIIOJHEHUU
y4eOHBIX, TTO3HABATEIILHBIX 33/1a4, BBIMTOJIHEHUH XUMHUECKUX SKCIIEPHUMEHTOB, CO3/IaHHH YUYEOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aUMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B IpoLiecce 3TOH yuyeOHOM AeATeNbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEJCHHUE U INOCTYIKM CBOMX TOBAPUIIEH C MO3ULIMM HPABCTBEHHBIX U NPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUSI O BEIIECTBE M XMMHMUYECKOM pPEaKIUH, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKHM M COCTaBISIOIIME OCHOBY Ul TOHHMMAaHUS CYIIHOCTH Hay4YHOMU
KapTUHBI MUPA, MPEACTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKa
C IPUPOAHON CPEAOH, O POJIM XMMHH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEM;

NO03HaBaTeIbHbIE MOTHUBBI, HAalIPAaBJICHHbIE HA MOJYYeHHE HOBBIX 3HAHUI 1O XUMHUH, HEOOXOAUMBIE IS
00BbsICHEHUs] HAOJIOAAaeMBIX MPOLECCOB M SBJICHHM, MO3HABaTeNbHOW, MH(GOPMALMOHHOM M YMTATENIbCKOM
KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITENbHON pabOTHI C y4ueOHBIMHM TEKCTaMH, CIIPAaBOYHOM JINTEPATypoOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYYEeHHI0O U T[I03HAHMIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTH UM  CIHOCOOHOCTH K
caM0o00pa3oBaHMUIO, MPOEKTHOW M  HCCIEOBAaTENIbCKOM  JESATEIbHOCTH, K  OCO3HAaHHOMY  BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS O0y4YEHHS B ajbHEHIIEM;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHUE LIEHHOCTH KM3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAaHOBKH Ha 370POBbII
o0pa3 >KM3HM, OCO3HAaHHE TIOCJIEJCTBUA M HENPHUITHE BPEAHBIX IPHUBBIUEK (YMOTPEOICHHUS aAJIKOTOJI,
HapKOTHUKOB, KypeHHs), HEOOXOAUMOCTH COOIIOACHHS TPaBUII 0€30MaCHOCTH MPHU OOpAalllEeHUH ¢ XUMHUYECKUMHU
BEIIECTBAaMHU B OBITY U peaIbHOM JKU3HH;

5) TPy10BOr0 BOCIIUTAHUSA:

MHTEpEC K NMPaKTHUECKOMY H3YyUeHHIO Mpodeccuid M Tpylda Pa3IUdyHOrO poja, YBaKEHHE K TPyAy U
pe3ylbTaTtaM TPYIOBOM JIESTEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH M0 XUMUH,
OCO3HAHHBIM BBHIOOP MHIWBUIYaIbHOW TPAEKTOPHHM MPOJOJDKEHUS O0pa3oBaHHA C YYETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTM K XHMMHH, OOILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHemHOH
npoeCCUOHATILHON JIEATEIbHOCTH M Pa3BUTHS HEOOXOIAMMBIX YMEHHH, TOTOBHOCTb aJalTHUPOBAaThCsS B
npodeccuoHaILHOM cperie;

6) 3K0JI0rM4YecKOro BOCIMTAHMS:

HKOJIOTUYECKHU 1€JIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KAaK MCTOUHUKY JKU3HU Ha 3emile, OCHOBE €€

YIIECTBOBAHM, TOHNMAHNT HCHHOCTH 3/[J0POBOI0 M OC30ITACHOT O 004
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K COOCTBEHHOMY (PHM3MUYECKOMY U IICUXMUYECKOMY 3/I0POBbIO, OCO3HAaHHME IIEHHOCTU COOJIIOJEHHS IPABUI
0€e301acHOro MOBEEHMsI IIpU paboTe C BEIIECTBAMHU, a TAK)KE B CUTYALMsIX, YTPOXKAIOLUIUX 340POBBIO U )KU3HU
JTIOIEH;

CTIIOCOOHOCTH MPUMEHATH 3HAHUS, MTOJTydyaeMble PU U3yYeHUN XMUMUH, ISl pEIIeHUs 33134, CBA3aHHBIX C
OKpYKalollled MNPUPOAHOW CpENOM, I IIOBBIIICHUS YPOBHS OKOJIOTMYECKOM KYJIbTYpPBI, OCO3HAHUS
r7100aJIbHOTO XapakTepa HSKOJOTMYECKHUX HpoOjJeM M IyTed HX peleHHs IOCPEICTBOM METOJOB XHMUH,
9KOJIOTMYECKOTO MBIIIICHUS,, YMEHHS DPYKOBOACTBOBAaTbCA MM B II03HABATEIbHOM, KOMMYHUKATHBHOM H
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpenMeTHBIX pe3yJabTaTOB BBIAECNAIOT 3HAYUMBbIE A (OPMHUPOBAHUS MUPOBO33PEHUS
oOlleHay4YHbIE MOHATUSA (3aKOH, TEOpUs, NMPUHLMI, TUIIOTe3a, (akT, cUcTeMa, IPOLEcC, SKCIEPUMEHT U
Jpyroe.), KOTOPbIe HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeAMeTax M MO3BOJSIOT HAa OCHOBE
3HaHUM M3 S3TUX MpeaMeToB (OPMHUPOBATH MPEJACTABICHUE O IEJIOCTHOM HAaydyHOW KapTHHE MHUpa, H
yYHHUBEpCalbHble Yy4yeOHble JeWCTBUS (MO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC, PpEryJsATUBHBIE), KOTOPbIE
obecneunBa0T GOPMHUPOBAHNE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYLIECTBICHUIO y4eOHOM
NEATEIbHOCTH.

Ilo3naBaTenbHBIC YHHBepCcAJIbHbIE YUeOHbIe NelCTBUS

Ba3zoBbie Joruyeckue aeiicTeus:

YMEHHs MCIIONb30BaTh INPUEMBI JIOTHUECKOTO MBIIUICHHUS IPU OCBOCHHMH 3HAHWM: PacKpbIBaTb CMBICI
XUMHUYECKUX MOHATHM (BBLAENATh MX XapaKTepHble NPU3HAKU, YCTAHABIMBATh B3aHUMOCBS3b C JIPYTHMMHU
MOHATHUSIMH ), UCIIOJIB30BATh MOHATHUS I OOBSICHEHHS OTACIBHBIX (PaKTOB M SIBICHUH, BHIOMpPATh OCHOBAHUS U
KPUTEPUH Ul KIACCU(PUKALMM XUMHUYECKUX BELIECTB M XUMHUYECKUX pEeaKIUil, yCTaHaBIMBATh MPUYMHHO-
CIIC/ICTBEHHBIE CBSA3M MEXIY OOBEKTaMH H3y4€HHs, CTPOUTh JIOTMUYECKHE pACCyXJIeHUS (MHIYKTHUBHBIE,
JI€IyKTUBHBIE, [10 AHAJIOTUH ), JIEJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

YMEHHE IIPUMEHSTh B IIPOLECCE O3HAHUS MOHATHS (IIPeIMETHBIE U METalpeIMETHBIE), CHMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MCIIONb3YEMbIE B XUMHHU, NPEOOpPa30BbIBATh HIMPOKO NMPUMEHSEMbIE B XUMUHU MO/JIEJIbHBIE
NPEJCTAaBICHU — XUMHUUYECKUI 3HaK (CHMBOJI 3JIEMEHTa), XUMHUecKass (opMysia U ypaBHEHHE XHMHYECKOM
peakiuuu — TpU pelIeHHH Y4eOHO-NO3HABAaTENbHBIX 3a7ad, C YYETOM 3THUX MOJEIbHBIX MPECTABICHUMN
BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKU H3YyYaEMBIX OOBEKTOB — XMMHUYECKHUX BEILECTB U
XUMHUYECKHUX PEaKLUi, BBIABIATH OOIME 3aKOHOMEPHOCTH, IPUYMHHO-CJIE/ICTBEHHbIE CBSI3U U IPOTUBOPEUMS B
M3Yy4aeMBbIX IPOLECCaX U ABJICHUIX.

Ba3zoBble ncciienoBarebcKkue 1eHCTBUSA:

YMEHHUE HCIOJb30BaTh TOCTaBICHHBIE BOIIPOCHI B KAYECTBE HHCTPYMEHTA ITO3HAHMS, a TAK)KE B Ka4eCTBE
OCHOBBI JIIs1 POPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYKICHUM;

NpUOOpETEHUE OIbITA M0 IUIAHUPOBAHUIO, OPTraHU3alMU U MPOBEACHUIO YUEHHUUECKUX IKCIIEPHUMEHTOB,
yYMEHHE HaOJII0JaTh 3a XOJOM IIPOLECCA, CAMOCTOSATEILHO IMPOTHO3UPOBATE €r0 Pe3yibTar, (popMyIupoBaTh
0000IIEHNsT W BBIBOJABI MO pe3yjibTaTaM IMPOBEIEHHOTO ONBITA, MCCIEAOBAaHUS, COCTaBIATh OTYET O
pojieTIaHHo paboTe.

Padora ¢ unopmanmeii:

yMeHHE BBIOMpaTh, AHATU3UPOBATh M HHTEPIPETUPOBATH MH(GOPMALMIO PA3IUYHBIX BUAOB U (GopM
MPEJICTAaBICHUS, MOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (HAYYHO-NOMYJSIpHAs JIUTEpaTypa XHUMHUYECKOTO
CoJlepKaHusl, CIpaBOYHbIE MocoOus, pecypchl VHTepHETa), KPUTUYECKH OIICHMBATh MPOTHBOPEUHBYIO HU
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHTh Pa3IU4HbIe METO/bI U 3alpOChl NMPHU MOUCKE U 0TOOpe MHPOPMAIIMN U COOTBETCTBYIOIINX
JAHHBIX, HEOOXOMUMBIX JUISl BBIOJIHEHUS Y4YEOHBIX W TIO3HABATEIbHBIX 3aJay OIpenelEHHOro THUIa,
npuobpereHue omnbiTa B 00JacCTH  HCIOJIB30BaHHUS HH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
OBJIa/IEHUE KYJIbTYPOH aKTUBHOT'O HCIOJIb30BAHUS PA3JIIMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITENILHO BHIOUPATh
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ONTHUMAaJIbHYI0 (QOpMY MpeACTaBleHUs HHPOPMALMM U WUTIOCTPUPOBATH pelIaeMble 3aJauyd HECIOKHBIMU
cXeMaMu, TuarpaMmMaMu, ApyrumMu hopMamu rpaduKu ¥ IX KOMOWHAIIMSIMH;
yYMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATH B Mpoliecce y4eOHOW M HCCIIEeNOBATENbCKON IeATeIbHOCTH
WH(OPMAIIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO XO3SHUCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOIICH
IIPUPOJHOM CPEbI.
KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:
YMEHHs 3aJaBaTh BOIPOCHI (B XOJ€ Aualiora U (MJIM) IUCKYCCHM) IO CYIIECTBY OOCYKIaeMOW TEMBI,
(bopMyIHpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKECHHOH 3a/1auu;
YMEHMSI TPEACTABIATH IIOJYYEHHBIE pE3y/lbTaThbl II03HABATEIBHOM JI€ATENbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JeNlaTh MPE3eHTALUI0 PEe3yJIbTaTOB BBIIOJHEHUS XHMHUYECKOTO OSKCIEpHUMEHTa
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIIEAOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO MPOEKTA);
YMEHUS Y4eOHOIO COTPYIHHYECTBA CO CBEPCTHHKAMM B COBMECTHOW TIO3HABaTEIIbHOW W
MCCIIEIOBATEIBCKON IEITELHOCTH IPU PEIICHUH BO3HUKAIOUIMX MPo0JeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB
U corjlacoBaHusi o3uiuii (o0cykaeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIMSI COBMECTHBIX
JeHCTBUM, onpe/iesieHne KPUTEpUeEB MO OIICHKE KaueCTBa BHIIOJHEHHON padOThI U IpYTHeE).
PeryasiTuBHbIe yHUBEpPCAJIbHBIE YUeOHbIE 1eiiCTBUS:
YMEHHE  CAMOCTOATEIBHO  ONpPENENsITh  LEeIU  JACSITEIbHOCTH, IUIAHUPOBAaTh,  OCYLIECTBIATD,
KOHTPOJIMPOBaTh W TMpPH HEOOXOJUMOCTH KOPPEKTHUPOBATh CBOIO JI€ATEIbHOCTh, BHIOMpaTh Haumbojee
3¢ (deKTUBHBIE CMOCOOBI pelIeHUsT Y4eOHBIX U IO3HABATEIbHBIX 3a/1ay, CAMOCTOATEIbHO COCTaBISATH WIIU
KOPPEKTHPOBATh MPEIOKCHHBIN aJTOPUTM JCHCTBUIN NP BHITIOJHEHUH 33JJaHUI C YIETOM TMOJIyICHHUS HOBBIX
3HaHUU 00 M3ydaeMbIX 00bEKTaX — BEIIECTBAaX U PEaKLUsX, OLEHUBATh COOTBETCTBUE MOIYYEHHOIO pe3yJbTaTa
3asIBJICHHOM 11€7IM, YMEHHE HUCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPE/JIaraeéMbIe B YCIOBUU 3a/IaHUM.
IHNPEIMETHBIE PE3YJBTATHBI
B cocraBe mpeaMETHBIX pE3yNbTaTOB IO OCBOCHHIO 00S3aTENILHOTO COJEpIKAaHUS, YCTaHOBIEHHOTO
naHHOW (enepanpbHON pabodeld MpPOrpaMMOM, BBIIEISIFOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAyYHBIC 3HAHUS,
YMEHHUS U CIIOCOOBI IEUCTBUH, crielupruecKue sl MPeaIMETHON 00IacTi «XUMUs», BUIBI A€ATEIbHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEepPIpeTaln, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3UYHBIX YUEOHBIX H
HOBBIX CUTYaITUsX.
K xonmy oOydenuss B 8 kijacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)kaTh
c(hOPMHUPOBAHHOCTH Y O0yUAIONTNXCS YMEHHI:
® PpACKpHIBATh CMBICI OCHOBHBIX XWMHUYECKHX TOHATHM: aTOM, MOJEKyJIa, XUMHYECKUH DIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OAHOPOAHAS W HEOJHOPOIHAsA), BAJIEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHAasi M MOJEKYyIspHas Macca, KOJIWYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBasl J0JdS XMMHMUYECKOTO JJIEMEHTAa B COEAMHEHMM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb, AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XHUMHYECKas peakius,
KIaccupUKalUg PEaKuil: peakuu COSAMHEHHUs, PEAKIMH Ppas3NoKEHHUs, pPeakiMu 3aMelleHus,
peakiuu oOMeHa, PK30- U IHAOTEPMUUYECKUE PEaKIMH, TEIIoBOM 3(PQeKT peakiuu, sapo aToma,
ANIEKTPOHHBIA CJOW aroma, aTOMHas OpOuTalb, paAUyC aToMa, XMMHUYEcKass CBsA3b, MOJSpHas U
HEMnoJisipHasi KOBaJeHTHAas CBS3b, MOHHAs CBS3b, MOH, KATHOH, aHHOH, PacTBOp, MaccoBas A0
BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B PACTBOPE;

¢ UTFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATHA W MPUMEHATH ITH IOHATHS IMPHU
OIHMCAaHUU BEIIECTB U UX MPEBPAILCHUM;

® CIOJIb30BaTh XHMHMUYECKYK0 CHMBOJMKY JJIsi COCTaBi€HHS (OpPMYNT BELIECTB M ypaBHEHUH
XUMHYECKHUX PEaKIIHii;

® ONpeneNnsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTENEHb OKHUCICHHS
JJIEMEHTOB B OWHAPHBIX COEAMHEHUSAX, MPUHAMICIKHOCTh BEUIECTB K OMNPEACIEHHOMY KIIACCy
COeMMHEHHUI 0 (hopmysaM, BHJ XUMHUYECKON CBsI3M (KOBAJICHTHAs W MOHHAs) B HEOPTaHUYECKHX
COETMHEHUSX;
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e packpbiBaTh cmbica Ilepuoanueckoro 3axona JI. M. MenneneeBa: IeMOHCTPUPOBATH ITOHMMaHUE
MIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX DJIEMEHTOB OT UX IosokeHus B [lepuoanueckon
CHUCTEME, 3aKOHOB COXPAHEHHs MAacChl BEIIECTB, IOCTOSHCTBA COCTAaBAa, ATOMHO-MOJIEKYJISIPHOTO
y4eHus, 3aKoHa ABOTajpo;

® ONUCBIBATh M XapakTepu3oBaTh TaOnuuHyto ¢opmy Ileproauueckoil cHCTeMbl XHMHYECKUX
JIEMEHTOB: pa3iuyaTh HNOHATUS «IJ1aBHas moarpynna (A-rpymnma)» u «mnobouHas noarpynna (b-
rpyIIa)», Majable U OONbIINE MEPHOIBI, COOTHOCUTh 0003HAYCHMS, KOTOPHIE MMEIOTCS B TAOIHIle
«IIepuognueckas cucrema xumuueckux odnemeHtoB J[. WM. Mengeneesay ¢  4YHCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsi sizipa, oOliee 4ucio
JIEKTPOHOB U PacHpeesICHUE UX 0 IEKTPOHHBIM CII0SM);

e KJjaccu(UUUPOBaTh XUMHUYECKUE 3JIEMEHThI, HEOPraHUUECKUE BELIECTBA, XUMHUYECKHE peakuuu (o
YHCIIY M COCTAaBY Y4aCTBYIOIIUX B PEAKLIUHU BEILECTB, IO TEINIOBOMY YPEKTY);

® XapakTepu3oBaThb (ONHUCHIBaTh) OOLIME XUMHYECKHE CBOICTBAa BELIECTB pAa3JIMYHBIX KJIACCOB,
MIOATBEPKAasl ONKMCAHUE IPUMEPAMHU MOJIEKYJSIPHBIX YPAaBHEHHMM COOTBETCTBYIOIIMX XHMHYECKHUX
peaKuuii;

® [IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4€CTBEHHOI'O COCTAaBa, BO3MOXHOCTH
IIPOTEKAHNS XUMUYECKHUX IIPEBPAILECHUN B PAa3JINYHBIX YCIOBHSIX;

® BBIUHCIATH OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJSIPHYKO MAacChl BELIECTB, MACCOBYIO JOJIIO
XUMHUYECKOrO 3JeMEHTa 1o (opMysie COEIUHEHMs,, MAacCOBYIO JIOJNIO BEIIECTBA B pacTBOPE,
IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKUY;

® [PUMEHATh OCHOBHBIE OINEPALMM MBICIUTEIBHON IEATEIBHOCTH — aHAJIW3 U CHHTE3, CPaBHEHHUE,
0000111eHIEe, CUCTEMATU3ALUIO, KIacCU(UKALMIO, BBISBICHUE IPUUNHHO-CIIEACTBEHHBIX CBS3€H — JUIs
M3y4EHUsl CBOMCTB BEIIECTB M XMMHUUYECKHMX PEAKIUM, €CTECTBEHHO-HAy4YHBIE METOJbI IIO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MO/ICTTUPOBAHNE, SKCIIEPUMEHT (PEabHbIN U MBICIICHHBIN ),

e ClIe[I0BaTh MpaBUJIaM MOJIb30BAHUSA XUMUUECKOM MOCY10M U 1abopaTopHbIM 000pYIOBAHUEM, A TAKXKE
IpaBwiaM oOOpalieHusi C BEUIeCTBAaMH B COOTBETCTBUM C MHCTPYKIHUSMH IO BBINOJIHEHHIO
7a00paTOPHBIX XHMHUYECKHUX ONBITOB IO TOJIYYEHUIO M COOMpPAaHUI0 Tra3000pa3HbIX BEIIECTB
(Bomopoaa M KHCIOpoOJa), HPUIOTOBIEHHIO PAacTBOPOB C ONpeAeiaéHHOM MaccoBoM jonei
pPacTBOPEHHOIO  BELIECTBA, IJIAHUPOBaTh W  IPOBOJUTH XWMHYECKHE OKCIIEPUMEHTBHI  IIO
pacrno3HaBaHHUIO PaCTBOPOB IIEJIOYEH M KUCIOT C MOMOUIbIO MHAUKATOPOB (JIakMyC, (peHOIPTaNIEHH,
METHJIOPaHXK U JIPYTHUe).

K koHny oOyueHuss B 9 kiacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)aTb

c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHITHM: XUMUYECKHI JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHUOH, aHUOH, IPOCTOE BEUIECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTH, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEeHb OKUCJIEHMS, XMMHUECKas peakiusi, XUMUYecKasl CBs3b, TEIIOBOU 3((EKT peakuuu, MoJb,
MOJISIPHBI  00BEM, PpacTBOp, DIEKTPOJIUTHI, HEIIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAs IAMCCOLMAIMS,
peakMy HOHHOTO OOMEHa, KaTallu3aTop, XUMHUYECKOe paBHOBecHe, oOpaTHMble W HEOOpaTHUMbIE
peakIy, OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKI[UU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHHE U
BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEpHOCTb, XHUMHUYECKas CBA3b (KOBaJIeHTHas, WOHHas,
MeTaJuIn4ecKas), KpucTajulnueckasi pemeTka, KOppo3us METajlloB, CIUIaBbI, CKOPOCTh XMMHUYECKOM
peakuuu, npeaenpHo fomyctumas konuenrpanus [1JIK BemecTsa;

® MJUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XMMHYECKUX IMOHITHM U NPUMEHATH OTU IOHATHUS IIPU
ONMCAHUU BEUIECTB U UX IIPEBPAICHUN;

® UCMOJb30BAaTh XUMHUYECKYIO CHMBOJMKY JUISI COCTaBJIE€HUS (OpPMYyN BEIIECTB U YypaBHEHHIi
XUMHYECKHUX PEAKIIM;
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® OMpeneNniTh BaJCHTHOCTh U CTETIEHb OKHCICHUS XUMHUYECKUX JIEMEHTOB B COCTUHEHUSAX PA3TMUYHOTO
COCTaBa, MPHHAJJICKHOCTh BELIECTB K OINPEACNIEHHOMY KIJIACCYy COEOUHEHHUH 1o (opmynam, BHI
XMUMUYECKOHN CBSI3M (KOBAJICHTHAsl, MOHHAsA, METAJJINYECKasi) B HEOPraHMYECKUX COEAMHEHUX, 3apsij
MOHA 110 XMMUYECKOH (opMyJie, XapaKkTep cpelibl B BOAHBIX PACTBOpaxX HEOPraHMUECKUX COEIUHEHU,
THUII KPUCTAJUIMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;

e packpeiBaTh cMmbici Ilepuonnyeckoro 3akonHa JI. M. MenneneeBa U JI€MOHCTPUPOBATH €ro
[IOHMMaHME: ONMCHIBATh M XapaKTepu3oBaTh TabiuuHyro ¢opmy Illepuoguueckoil cucTeMsl
XUMHAYECKHX OJJIEMEHTOB: pa3UyaTh MOHATHS «riaBHas moArpymnmna (A-rpynma)» M «1o0o4Has
noarpynna (b-rpynmna)», mansle u 0oJblIME IEPHOABI, COOTHOCUTh 0003HAYEHUs, KOTOPbIE UMEIOTCS
B IEPUOJAMYECKOW Tabiuie, C YHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHUMHYECKUX
3JIEMEHTOB (COCTaB U 3apsj Apa, OOLIEe YMCIO AIEKTPOHOB U PACIPEACICHUE UX 110 3IEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB AJIEMEHTOB U UX COCIMHEHHUU B
npejenax MajbIX IEPUOJOB U IIIaBHBIX HOATPYII ¢ YYETOM CTPOEHHS UX aTOMOB;

e KJaccu(UIUPOBATh XUMHYECKUE IJIEMEHTHI, HEOPTaHUYECKUE BEUIECTBA, XUMHUYECKHE peakuuu (1o
YUCIy M COCTaBy Y4YacTBYIOUIMX B PEAKLMU BEIIECTB, MO TEMIOBOMY 3(p(eKTy, N0 H3MEHEHHIO
CTEIEHEH OKUCIIEHUS] XUMUUYECKUX 3JIEMEHTOB);

®  XapaKTepu30BaTh (OMHUCHIBATH) OOIINE U CHIELU(PUUECKUE XUMHUUECKUE CBOMCTBA MPOCTHIX U CIOMKHBIX
BEIIECTB, MOATBEpXKJIas ONMCAHWE NpPUMEpaMH  MOJEKYJISIPHBIX W HOHHBIX YpaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEaKITHIA;

® COCTaBJIATH YPAaBHEHUS AJICKTPOJIUTUYECCKON TUCCOIMALUU KHCJIOT, MIEJOYed M COJIeH, MOJIHBIE H
COKpaIEHHBIE YpaBHEHHs pPEaKIUid HMOHHOTO OOMEHA, YpPaBHEHHUS PEaKIHid, IMOATBEPKIAIONIINX
CYIIECTBOBAaHHUE T€HETUUYECKON CBSI3U MEXKIY BEILECTBAMU PA3JIMYHBIX KJIACCOB;

® DPACKPBIBATh CYIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIUI MOCPEICTBOM COCTABICHHS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIM;

® TIPOTHO3UPOBATH CBOWCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHHUS, BO3MOXXHOCTH IMPOTEKAHHS
XUMUYECKHX MPEBPALICHNH B pa3IMUHBIX YCIOBUSX;

® BBHIUUCISITH OTHOCHUTENBHYIO MOJEKYSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOr0 3JIeMEHTa Mo (opMylie COEIUHEHHs, MAacCOBYIO JOJIO BEIIeCTBA B PacTBOpE,
MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOH PEaKIINH;

e co0OuoIaTh MpaBUIIa MOJIb30BAHHSI XUMHUECKON MOCYA0H U 1a00paTOpHBIM 000PYI0BaHUEM, a TAKXKe
nmpaBuja oOOpameHuss ¢ BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKLIUSMH TI0 BBITOJHEHHIO
71a00PATOPHBIX XUMUYECKHUX OMBITOB IO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (aMMHaKa
U YTJIEKUCIIOTO ra3a);

® TIPOBOJUTH PEAKIUH, IMOATBEPKAAIONINE KAUeCTBEHHBIH COCTaB Pa3JIMYHBIX BEUIECTB: PAcIO3HABAThH
OTBITHBIM MYTEM XJIOpUJ-, OpOMUI-, HOAUI-, KapOoHAT-, hocdar-, CUIMKaT-, cyabdaT-, THAPOKCH/I-
MOHBI, KATHOHBI aMMOHHUSI ¥ MOHBI M3YyYEHHBIX METaJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPTaHUYECKUX BEIIECTB;

® [PUMEHSATh OCHOBHBIE ONEpallMd MBICIUTEIBHON JAEATENbHOCTH — aHalM3 M CHUHTE3, CpaBHEHME,
0000IIIeHNE, CHUCTEeMAaTU3aINI0, BBIIBICHUE NPUYMHHO-CICICTBEHHBIX CBS3eH — IS W3y4YCHHS
CBOWCTB BEIIECTB U XUMHUYECKUX PEaKIHii, €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAOI0ACHUE,
U3MEepeHue, MOJICIMPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIH ).
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COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XUMHUKM B KW3HM YelOBEeKa. XHMMHUS B CHCTEME HayK. lerna W BewiecrTsa.
@Pu3nueckue CBOWCTBA BEIIECTB. ArperaTHoe cocTositHue BemecTB. [loHsATHE 0 MeToax MO3HAHMS B XUMUMU.
UucTtsie BemecTBa 1 cMecH. CriocoObI pasiesieHUs: CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE AJIeMEHTbl. CUMBOJIBI XUMUYECKUX 371€MEHTOB. [IpocThie U CloKHbIE
BelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemecTB. OTHocuTenbHass aroMHas Macca. OTHOCHUTENbHAasE MOJEKyJsipHas Macca. MaccoBas n1ons
XUMHUYECKOT0 JIEMEHTa B COCIMHEHHH.

KomnuectBo BemecrBa. Mosb. MosipHas Macca. B3auMOCBSI3b  KOJNMYECTBA, MAcChl M 4HUCIA
CTPYKTYPHBIX €IMHHUII BeecTBa. Pacy€rel mo opMysiaMm XMMHUUYECKUX COCTUHEHHH.

Pu3znuecKkue U XUMHUYECKHUE SIBJICHUS. XMMUYECKAsl peakus U €€ NpU3HaKU. 3aKOH COXPAaHEHHUS MACChl
BemecTB. XuMHUYecKkne ypaBHeHHs. Kiaccuduramus XUMHUYECKUX pEeakuil (COSAMHECHHS, Ppa3IoKEHUs,
3aMelIeHus, OOMeHa).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MmpaBuiamMu paboThl B JabopaTopuu U MpuéMamMu OOpaIIeHUs C
nabopaTopHBEIM 000pYIOBaHUEM, WM3YYCHHE WM OINUCaHUE (DU3MYECKHX CBOMCTB OOpa3IOB HEOPTaHHUYECKUX
BelIeCcTB, HAOMIOACHNE PU3NYeCKUX (IJIABJICHUE BOCKA, TAasHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KUTICHHUE H
KOHJICHCAIUST BOJbI) M XMMHUYECKUX (TOpPEHHE CBEUH, MPOKAIMBAHWE METHOW MPOBOJIOKH, B3aHUMOJCHCTBHE
Mela C KHUCIOTOM) sIBICHMH, HAOMIOJEHHE W OINUCAaHUE MPU3HAKOB TMPOTEKAHUS XMMHUYECKUX PEaKIuil
(paznoxeHue caxapa, B3aUMOJCHCTBUE CEPHON KHUCIOTHI C XJIOPUJIOM Oapusi, pasziioKeHUE THAPOKCHUIA MEIH
(IT) mpu HAarpeBaHwWM, B3aMMOJICHCTBHE XKeie3a ¢ pacTtBopoM coiu menu (1), m3ydeHue crmocoOoB pasneincHHs
CMeceil: ¢ MOMOIIBI0 MarHurta, (pUIbTpOBaHUE, BBHIAPUBAHME, NUCTUILIAIMSA, XpoMaTorpadus, MpoBeAcHHE
OYHUCTKHU TOBapeHHON coM, HAOIIOJCHHE U OMHCAHUE PEe3yNbTaTOB MPOBEICHUS OIBITA, HILTIOCTPUPYIOLIETO
3aKOH COXPaHEHMsI MacChl, CO3JaHUE MOJIETIEN MOJIEKYJI (IIapOCTEPKHEBBIX ).

Ba:kHeiinue npeacTaBuTe 1 HEOPraHUYeCKHX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3znyxa. Kucimopon — sneMeHT W mpoctoe BemiectBo. HaxoxaeHue
KHCIIOpo/ia B Tpupoje, (PU3NYECKUe M XUMHUYECKHe CBOHCTBa (peakuuu ropenus). Okcunsl. [Ipumenenue
kucnoposia. CriocoObl MOyuyeHus: KUCIopoJia B JIaDOpaTOPUH U MPOMBIIITIEHHOCTH. KpyroBopoT kuciaopoja B
npupoje. O30H — amoTpornHast MOAU(PHUKALIMS KUCIOPO/a.

TemnoBoii »dheKkT XUMHUECKOH peakluu, TEPMOXUMHUYECKHE YpaBHEHHUS, DK30- U DHAOTEPMUYECKUE
peakiuu. TomnuBo: yrojab W MeTaH. 3arps3HEHHE BO3JyXa, yCUJIEHHWE NmapHuKoBoro sddexra, paspyiieHue
030HOBOTO CJIOS.

Bogopon — snemeHT M mpoctoe BemecTBo. Haxoxknaenwe Bojopona B mpupone, (usmueckue u
XUMHYECKHUE CBOIMCTBA, MPUMEHEHHE, CTIOCOObI momydeHus. KucioTel u conu.

MossipHblil 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®usunyeckue cBorcTBa BOIbl. Bojma kak pactBoputens. PactBopsl. HachlllleHHbIE M HEHACHIILIEHHBIE
pacTtBopbl. PacTBOprMOCTH BemiecTB B BoAe. MaccoBasi J10Ji1 BEIIECTBA B PacTBOpE. XUMHUYECKHE CBOMCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpoB B NpHUpOAE€ M B JKU3HU 4YenoBeka. KpyroBopoTr Boabl B HIpHpOJE.
3arpsi3HeHue TPUPOAHBIX BoA. OXpaHa M OYUCTKA MPUPOJIHBIX BOJI.

Knaccudukanms Heoprannueckux coenunernit. Oxkcunpl. Kmaccudukamnuss OKCHIOB: COJIE00pa3yroIIne
(ocHOBHBIE, KHUCJIOTHBIE, aMm(oTepHble) W HecoleoOpazyrwmue. Homenkmarypa oxcumaoB. dusmdeckue u
XUMHUYECKHE CBOMCTBA OKCHAOB. [lonyueHue okcuios.

OcHoBanus. Knaccudukainus OCHOBaHWU: INENOYM M HEpacTBOpPHMBIE OCHOBaHHMSA. HomeHknarypa
ocHOBaHUH. DU3NYECKUE U XMMUYECKHE CBOMCTBA OCHOBaHUN. [lorydeHre OCHOBaHU.
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Kucnorel. Kmaccudpukanms xuciaor. Homenkmarypa kucior. dusnyueckne W XUMHUYECKHE CBOWCTBA
kuciaot. Psan aktuBHoctu MmetaiuioB H. H. bekerosa. [losnyyenue Kucior.

Comu. Homenkiartypa coseil. dusznueckre u XuMH4eckue cBoicTBa cojied. [lomyduenue conei.

I'enernyeckas CBSA3b MEXAY KJacCaMHM HEOPTraHUYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpe/eNICHUEe COIep KaHUs KICIOpOia B BO3AyXe, oJydeHue, COOMpaHne, paclio3HaBaHUue
U H3y4YCHHE CBOMCTB KHUCJIOPOJa, HAOIIOJIEHHWE B3aMMOJCHCTBHS BEUIECTB C KHCIOPOAOM U YCIOBUA
BO3HUKHOBEHHUS M TPEKpalIeHUs TOpeHus (Tmoxkapa), 0O3HAKOMIJIEHHE C oOpaslamMH OKCHAOB U OIUCAHHE HX
CBOWCTB, MOJy4eHHE, COOMpaHUe, paclio3HaBaHUE U U3yYeHHE CBOWCTB BOAOPOAA (TOPEHHE), B3aUMOICHCTBHE
Bojopoaa ¢ okcuaoM wmeau (II) (BO3MOXXHO HCHOJB30BaHHME BHICOMATEPUATIOB), HAOJIOJEHHE OO0pPa3IoOB
BELIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE OCOOCHHOCTEH pAcTBOPEHHUS BEIIECTB C Pa3IUYHON
pacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C OINPEACIEHHOW MACCOBOW JOJIEd PACTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBUE BOJIbI C METaUIaMH (HATPUEM M KaJiblieM) (BO3MOKHO MCIIOJIb30BAHHE BUICOMATEPHUAIIOB),
UCCIIeIOBaHHe O0pa3ll0B HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, HAOIIOJEHHME M3MEHEHUS OKPAacKu
MHIUKATOPOB B PACTBOpAaxX KUCJIOT U LIelloued, u3yueHue B3aumozeiictsus okcuna meau (II) ¢ pactBopom
CEPHOM KHUCIIOTBI, KACIOT C METAJUIaMH, PEAKLUUNA HEUTpAIU3allhH, MOJTYyYEHUE HEPaCTBOPUMBIX OCHOBAHM,
BBITECHEHHE OJHOI0 MeTajula JpYIMM M3 pacTBOpa COJM, PEUICHHE 3KCIEPHMEHTANbHBIX 3a7ad IO TEME
«BaxHeinme Ki1acchl HEOPraHMUYECKUX COCUHEHUN».

IMepuonuyeckuii 3axkon u Ilepuoauveckas cucrema xummuuyeckux jiemMenToB /I. . Menaeneena.
Crpoenne aroMoB. XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINU

[lepBble MONBITKY KJIACCH(PHUKAINNA XUMHUYECKHX 3IeMeHTOB. [loHATHE O rpynmax CXOAHBIX SJIEMEHTOB
(menovyHble W LIEIIOYHO3EMEIbHbIE METalUIbl, TajOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT
amoTepHbIe OKCUBI U TUAPOKCHUIBL.

Ilepnonnueckuin 3akoH. Ilepmommueckas cucrema xumuueckux daeMeHtoB [I. M. Mengeneesa.
Kopotkomnepuonnas u anuaHONIEpHoAHas (Gopmer [leproanyeckoil cucremMbl XUMHYeCKHX ayemeHToB J[. U.
Menpeneesa. Ileproasl u rpynnbsl. @U3HUECKUN CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB NEPHOAA U TPYIIIBI
JJIEMEHTA.

Crpoenune aromoB. CoctaB aromMHbIX sjep. M3otonbl. DnexkTponbl. CTpoeHHEe 3JE€KTPOHHBIX 000JI0YEeK
aToMOB nepBbIX 20 xumuyeckux 3neMeHToB Ilepuoanueckoit cucremsl [[. . MenaeneeBa. XapakTepuctuka
XMMHYECKOI0 2JIEMEHTA 110 €r0 MoJjoxeHuto B [lepuoauueckoit cucreme . . Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XMMHMYECKHMX DJJIEMEHTOB, METAUNIMYECKUX U
HEMETAJJINYECKUX CBOMCTB IO TPyIIaM U MEepUOJIaM.

3nauenue [lepuonnueckoro 3akoHa u [leproauueckoi cUCTEMbl XUMUYECKUX 3JIEMEHTOB JJISl Pa3BUTHS
Hayku U npaktuku. JI. M. Menzenees — y4€HbIl U IpayKJaHUH.

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAas W HEMOJSpPHAs) CBsI3b. OJNEKTPOOTPHUIATEIHLHOCTH
XUMHUYECKUX 3JIeMEHTOB. MloHHas CBS3b.

Crenenp oxucineHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. Ilpomeccel oOKuUCIEHHS U
BOCCTaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydYeHHe OoOpa3loB BEUIECTB METAJIOB WU HEMETaUIOB, B3aUMOJIEHCTBUE THUAPOKCHIA LHUHKA C
pacTBOpaMH KHCJIOT W WIeJIo4ed, MPOBEIEHUE OIBITOB, WJUIIOCTPUPYIOUINX TPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX peaKLi (TOpEHUE, pEaKLUU Pa3JIoKEHNs, COEIUHEHUS).

Mescnpeomemmnwie ceasu

Peanmusamuss MeXNpeIMETHBIX CBS3€d NPU HM3YYEHUHM XMMHUM B 8 KJIACC€ OCYIIECTBIISIETCS 4epes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHATUMN, SBISIOUIMXCS CUCTEMHBIMU JUIS
OTJENbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTecTBEHHO-HAyYHbIE MOHATHUS: HAay4HbIH (DakT, TMHOTE3a, TEOPHs, 3aKOH, aHAIMU3, CHHTE3,
KJaccu(uKkanus, NepuoAnIHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOACTUPOBAHNE, U3MEPEHHE, MOICIIb, SIBIICHHE.
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®dusnka: MaTepus, aTOM, 3JEKTPOH, NMPOTOH, HEWTPOH, MOH, HYKJIMJ, H30TOMNbI, PAaJUOAKTUBHOCTH,
MOJIEKYJIa, JEKTPUUECKUN 3aps]], BEIIECTBO, TeN0, 00bEM, arperaTHOe COCTOSTHUE BEILECTBa, ras, (pusnueckue
BEJIMYMHBI, €JUHULIBI H3MEPEHUs, KOCMOC, IJIaHEThl, 3B€3/1bl, CoJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpAIIbI, TOPHBIC MOPOMBI, MMOJE3HBIC UCKOMAEMbIE, TOIUIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peakusi

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema xumuueckux 3nemeHToB /1. 1. MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB XMMHUYECKHX 3JEMEHTOB IEPBBIX TPEX MEPHOIOB, Kajus,
KaJbllMsl U UX COEJUHEHUI B COOTBETCTBUM C IOJIOXKEHHEM »3jeMeHToB B Ilepuonmyeckoil cucreme u
CTPOCHHUEM UX aTOMOB.

CrtpoeHne BemiecTBa: BUABI XUMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PELIETOK, 3aBHCHUMOCTH
CBOMCTB BELLECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUJJA XUMUYECKOM CBSI3H.

Knaccupukanus M HOMEHKIAaTypa HEOPraHMYECKHUX BeIeCTB. XHMHUYECKME CBOMICTBa BEIIECTB,
OTHOCSAIIMXCS K PA3IUYHBIM KJaccaM HEOPraHWYECKUX COCIMHEHUH, TeHETHUYEeCKas CBSA3b HEOPraHMYECKHX
BEIIIECTB.

Knaccugukanus XuMHYeCKUX peakiii o pa3IMYHbIM MPU3HAKaM (110 YUCIY U COCTaBy y4acCTBYIOLIUX B
PEaKIMU BEIECTB, 10 TEIIOBOMY 3(P(EKTy, N0 U3MEHEHUIO CTENCHEH OKUCIEHUS! XMMUYECKHX 3JIEMEHTOB, 110
O0paTUMOCTH, TI0 YYacTHIO KaTalu3aTopa). JK30- M OSHAOTEPMHUYECKHE pPEaKIUH, TEPMOXUMHUYECKHE
YpaBHEHHS.

ITonatue o ckopoctu XxuMuueckoil peakuuu. IlonsTHe 00 0OpaTUMBIX M HEOOPATMMBIX XUMHYECKHX
peakuusx. [IoHsATHE O TOMOreHHBIX U reTeporeHHbIX peakuusx. Ilonsatue o karanuse. [loHaTue o XuMUUECKOM
paBHOBecun. DaKTOpPbI, BIHSIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAaKIWU M TMOJIOKEHHE XHMHUYECKOTO
paBHOBECHS.

OKuCINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH, JIEKTPOHHBIN OajJaHC OKUCIUTENbHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBlieHUE ypaBHEHMH OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH C MCIIOJB30BaHMEM METOJIa
3JIEKTPOHHOTO OajaHca.

Teopuss SJIEKTPOIUTUYECKON TUCCOIMALMU. DIEKTPOIUTH M HEIIEKTPONUTHL. KaTHOHBI, aHWOHBI.
MexaHU3M JUCCOLMAIMK BEIIECTB C pa3IMYHBIMU BHJIAMU XUMHUYECKOW cBsA3H. CTeneHb IUCCOLMAIUHM.
CunbHble U crabble AIEKTPOIHTHI.

Peakiium moHHOTO OOMEHA. YCIIOBHS MPOTEKAHUSI PEaKIUii MOHHOTO OOMEHa, TIOJHBIE W COKPAIIEHHbIE
HMOHHBbIE YypaBHEHHMs peakiuil. CBoilcTBa KHCIOT, OCHOBaHMH M CoOJIeH B CBETE MpEJCTaBICHUN 00
AJIEKTPOIUTHYECKOH nucconuanuu. KauecTtBeHHbIe peakiiui Ha HOHBL. [IoHsATHE 0 rHIpOIN3e CoMei.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPTaHWYECKHUX BEIIECTB — METAUIOB H
HeMeTauIoB (rpaduTa U anmasa), CJIOKHBIX BEIIECTB (XJIOpHIa HATPHsI), UCCIEA0OBAaHUE 3aBUCUMOCTH CKOPOCTH
XMUMUYECKON PeakIMy OT BO3JCHCTBUS Pa3IMYHBIX (PAKTOPOB, UCCIECAOBAHUE HIIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, MpoIecca TUCCOLUAIMU KUCIIOT, 1esloueil u coseill (BO3MOXKHO HCIOJIb30BaHKUE BHJIEO MAaTEPHUAJIOB),
MIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKU MPOTEKaHUS peakuuid MOHHOro obmeHa (oOpa3oBaHMe
ocajika, BBIJCIIEHHE Ta3a, 0Opa3oBaHHWE BOBI), OMBITOB, WLIIOCTPHUPYIOIUX TPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEIJIbHBIX peakluil (rOpeHne, peakiuy pa3iokKeHus], COeIMHEHNs ), paclio3HaBaHHE HEOPTaHUUECKUX
BEIIECTB C MOMOIIIbIO KAYECTBEHHBIX PEaKIMil Ha MOHBI, pellIeHHe SIKCIEPUMEHTAIbHBIX 3ajay.

HemeTauibl 4 X coeTUHEHUS

OOm1ast xapakTepucTHKa rajJoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHHSL.
Crpoenue u pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — IaJOr€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJopa
(B3aMMOJCHCTBUE C MeTajulaMH, HEMEeTaJUlaMu, Iiejo4aMu). XiopoBogopod. ColsiHas KUCIOTa, XUMUYECKHE
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CBOMCTBA, MOJIy4YE€HHE, MPUMEHEHHE. J[efiCTBUE XJI0pa U XJIOPOBOIOPOAAa HAa OpraHu3M 4YesoBeka. BaxuHeime
XJIOPUJIBI U UX HAXO0XACHHUE B IPUPOJIE.

O6mrast xapaktepuctuka 37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHBIC
crerieHH okucieHus. CrpoeHne W (uU3MUYECKHe CBOMCTBAa MPOCTHIX BEWIECTB — KHCIOPOAA U CEpBHI.
AnnoTpornHbele MOAM(UKALUK KHCIOpPOJa M cepbl. XUMHYECKUEe CBOicTBa cepbl. CepoBOIOPOA, CTPOCHUE,
¢busznueckue u XuMHueckue cBoiicTBa. OKCUABI cepbl KaK MPEACTAaBUTENM KHUCIOTHBIX OKcHOB. CepHas
KHCIIOTa, (hU3HUecKUe U XUMUYECKHe CBOMCTBa (00IIMe KaK MpeACTaBUTENS Kacca KUCIOT U Celu(pUIEcKUe).
XYUMHUYECKHE PpEaKLUM, JIekKAllUe B OCHOBE IPOMBIIUIEHHOIO CIIOCO0a IOJIyYE€HUS CEPHOM KHUCIIOTHI.
[Tpumenenue cepHoit kucnotbl. Coiay CEpHOM KUCIIOTHI, KAYeCTBEHHAsl peakiys Ha cynabgaT-uoH. Haxoxaenue
cepbl U e€ coelMHEHUN B MpHpojae. XUMHUECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpelbl COeIUHEHUSIMU CEphbl
(KUCIOTHBIE JOXIH, 3arpsi3HEHIE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILlCHUSI.

OOmiast xapakTepucThUKa d1eMEeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEPHBIE
CTETIEHU OKUCIIEHUS. A30T, paclpocTpaHeHHe B MpuUpoje, hru3ndeckrne u XuMu4eckue cBoicTBa. Kpyrosopor
a3oTa B MpHUpojae. AMMHUAK, €ro (QU3MYecKue M XMUMHYECKHE CBOICTBa, moyiyueHue M npumeHenue. Comnu
aMMOHHS, UX PU3NYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHast peakius Ha HOHbl aMMOHHUSI.
A3oTHas KucioTa, €€ MnoylydeHue, PU3nYecKue U XMMUYECKUe CBOMCTBa (0OLIMe KaK MpeacTaBUTENs Kiacca
KHCIOT U crneuuduueckue). lcnonap3oBaHue HUTPATOB W COJIEH aMMOHHMSL B KauyeCTBE MUHEPAIbHBIX
ynobpenuii. XuMu4ecKkoe 3arps3HEHHE OKpYKaolIeHd cpelbl COCIMHEHUSMH a30Ta (KUCIOTHBIC JI0XKIIH,
3arpsi3HEHUE BO31ayxa, MOYBbI U BoAoéMoB). docdop, amtorponHsie moaudukanuu (ocdopa, pusndeckue u
xumudeckne cBorictBa. Okeua docdopa (V) u pocdopnas kucnora, Gpu3ndeckue ¥ XMMUYECKHE CBOWCTBA,
nony4yenue. Mcnons3zoBanue ¢pochaToB B KauecTBe MUHEPAIBHBIX YA0OPEHHIA.

OObmias xapakrepuctuka 3yeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTETIEHU OKHCIEHUS. YTIEepo, alJIOTPOINHbIE MOoAU(UKAIMK, pacHpoCTpaHEHUE B mpupojne, pusmueckue u
XUMHYECKHEe CBOMCTBa. AncopOmus. KpyroBopot yriepona B npupozae. OKCHIIBI yriepoaa, ux GU3HYeCKue U
XUMHUYECKHE CBOMCTBA, JEWCTBHE HA JKUBBIE OpPraHU3Mbl, IOJIYYEHHE U MPUMEHEHHE. ODKOJOTHYECKHE
npobJeMbl, CBA3aHHbIe ¢ okcuaoM yriepoza (IV), runoresa rinodaabHOro MOTEIJICHUs KIMMaTa, TapHUKOBBIN
3¢ dexT. YronbHas KUCIOTa U €€ CONU, UX (PU3MUECKHe U XMMUYECKHE CBOWCTBA, MMOJIyYeHHE U IPUMEHEHUE.
KauectBennast peaknuss Ha kapOoHaT-uoHbL. Mcmonb3oBaHue KapOOHAaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

IlepBoHauyanbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COEIUMHEHMAX yriaepoja (MeTaH, 3TaH,
STUJIEH, alleTUJIEH, 3TaHOJ, TJUIEpUH, YKCYCHas KucioTa). [IpupoaHble UCTOUHUKU YIIIeBOJOPOJIOB (YroJb,
MPUPOHBIN ra3, HedTh), MPOAYKTHI UX NepepadoTku (OE€H3UH), UX POJb B OBITY U MpOMBbIIIEHHOCTH. [ToHsTHE
0 OMOJOrMYEeCKH BaXKHBIX BEIIECTBAX: MHUpax, Oelkax, YrieBoJax — U HX pOJIM B JKU3HU YEJIOBEKa.
MarepuranbHOe €EAMHCTBO OPTaHUYECKUX U HEOPTAHUUYECKUX COECANHEHUN.

KpemHuuii, ero ¢pusnueckue 1 XMuMHUECKUE CBOWCTBA, MOJydeHUEe U puMeHeHne. CoelnHeHHs] KpeMHUs
B mpupoae. O6mue npenacraBienus o6 okcuae kpemHus (IV) u kpemuueBoil kucnore. CHIMKATbhI, HUX
UCIIOJIb30BaHNE B OBITY, B MPOMBIIIICHHOCTH. BaxkHeillne crpouTerabHble MaTepHallbl: KepaMHUKa, CTEKJIO,
LIEMEHT, OeToH, xene300eToH. IIpoOiembl 0e30macHOrO MCIOJIB30BAaHHUS CTPOUTENBHBIX MAaTepHUaioB B
[IOBCEIHEBHOM JKM3HMU.

Xumuueckuii IKCnepumenm:

n3ydyeHue oOpa3loB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOM KMCIIOTHI, IPOBEACHUE KaUyeCTBEHHBIX
peakiuii Ha XJOPHUI-MOHBI U HAONIOJIEeHHE MPU3HAKOB MX MPOTEKAHUs, OIMBITHI, OTpaXkarolue (pusnueckue u
XMMHMUYECKHE CBOMCTBA TaJOT€HOB M MX COEIMHEHUN (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPUAIIOB),
03HaKOMJIEHHE C 00pa3IamMu XJIOPUIO0B (TATIOTCHUIOB), O3HAKOMJICHHE ¢ 00pa3liaMu Cephl B €€ COSTUHEHUSIMHI
(BO3MOHO HCTIONb30BaHUE BUEOMATEPHUATIOB), HAOIIOACHHE TIpollecca OOYTIIMBAHUS caxapa MoJI IeHCTBHEM
KOHIICHTPUPOBAHHOW CEpPHON KHCIOTHI, M3yuY€HHE XHMHYECKHX CBOMCTB pa30aBlieHHONH CEpHOIl KHCIIOTHI,
MIPOBE/ICHNE KaUeCTBEHHON peaklnu Ha Cynb(aT-uoH U HaOJIr0ieHue pu3HaKa e€ MpoTeKaHus, 03HAKOMIICHUE
c (usnyeckMMH CBOMCTBaMH a3oTa, ¢ochopa u HUX coenuHEHUH (BO3MOXKHO  HCIOJIB30BaHUE
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BHJICOMAaTEPHAIOB), 00pa3aMu a30THBIX M (HOCHOPHBIX yIOOPEHHI, TOTydeHHEe, COOMpaHKEe, pacliO3HaBaHUE U
M3Yy4YE€HHE CBOMCTB aMMHUaKa, IPOBEJCHNE KaueCTBEHHbIX PeaKuii Ha HOH aMMOHHUS U oc]aT-uoH U U3yueHue
MPU3HAKOB HX MPOTEKaHWs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOW KHUCIIOTBHI C MeNbI0 (BO3MOXKHO
UCTOJb30BAaHUE BHJCOMATEPHANIOB), HM3y4YCHHE MOJETCH KPUCTAUNIMYECKUX pemETOK anMasa, rpadura,
¢bymiepeHa, O03HAKOMIJIGHHE C TIPOLIECCOM aACOPOIMHM PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM WU
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE U HU3YUYCHHE CBOMCTB YIVIEKHCIIOIO rasa,
MIPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha KapOOHAT W CUJIMKAT-MOHBI U U3YYCHHE MPU3HAKOB UX MPOTEKAHUS,
03HAaKOMJIEHHE C MPOAYKLHENH CUIMKAaTHOM IPOMBIIUIEHHOCTH, PELIEHNE IKCIIEPUMEHTAIbHBIX 337a4d 110 TeME
«BaxxHenme HeMeTaJUIbl U UX COEAUHEHHUS .

MeTaJuibl M UX COeIMHEHUS

OOmiass xapakTepUCTHKAa XMMHYECKHUX DJIEMEHTOB — METa/VIOB HAa OCHOBAaHUU UX IIOJOXKEHHS B
[lepuonnueckoit cucrteme xumuueckux snemeHtoB [[. M. MengeneeBa u crtpoenus atomoB. CTpoeHue
MeTaJlIoB. MeTammueckasl CBsI3b M METaJUIMYECKass KPUCTAJUIMYECKAs PELIETKA. DJIEKTPOXUMMUYECKUN P
HanpspkeHud MetaioB. dusmueckre M XMMUYECKHE CBOMCTBa MeTayuioB. OOmue crnocoObl MOTYYEHUS
MeTaisioB. [loHSATHE O KOPpPO3MM METajuIOB, OCHOBHBIE CHOCOOBI 3alIMTHI X OT Koppo3uu. CruiaBbl (cTaib,
YyT'yH, JIOpaJOMUHUMN, OpOH3a) U X IPUMEHEHHUE B OBITY U IPOMBIIIIIEHHOCTH.

[llenounble wmetamibl: mnonoxkenue B Ilepuommueckoil cucreme xXumudeckux 3yemeHtoB /[l .
MenzeneeBa, CTpOEHHE UX aTOMOB, HaxoXAeHHE B mpupoae. Puznueckue U XHMMUYECKUE CBOICTBa (Ha
npuMepe HaTpus U Kaiusi). OKCUIbl M TUAPOKCUABI HATpHs U Kanus. [IpuMeHeHne 1mea0uHbIX METauIoB U UX
COCIMHECHU.

[IlenoyHO3eMeNnbHBIE METAUIBI MArHUM U KAJIBLUI: MOJIOXKEHHE B [lepnoandeckoi cucTeMe XUMUYECKUX
sanemenToB Jl. . MenaeneeBa, cTpoeHHEe UX aTOMOB, HaxoXJeHUE B npupoae. dusnyeckue nu XUMHUECKUE
CBOMCTBAa MarHus W Kanblius. BaxHeime coeqnHeHNs Kanblus (OKCU, THAPOKCH, coiH). JKECTKOCTH BOJIBI
1 CIIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nosnoxenue B llepuommueckoit cucreme xumudeckux sneMeHToB . M. Menneneesa,
CTpOCHHE aToMa, HaxOoXjaAeHue B mpupoje. Ousnueckre U XUMHUYECKHE CBOMCTBA amtoMUHUSA. AMQOTepHbIE
CBOMCTBA OKCH/IA U TUIPOKCH/IA AITFOMUHUS.

Keneszo: nonoxenne B [lepuonnueckoit cucreMe xumuueckux annemeHToB 1. . MenneneeBa, ctpoeHue
aToMa, HaxOoKJeHue B npupojae. Ousnueckre U XUMUYECKUE CBOWCTBA xene3a. OKCuabl, THAPOKCUBI U COH
xene3a (II) u sxenesa (I1I), ux cocras, CBOMCTBA U MONTy4YEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMH METAJJIOB U CIUIaBOB, UX (PM3NUYECKUMHU CBOMCTBAMM, U3YUEHHUE PE3YJIbTAaTOB
KOpPpO3UU METaIOB (BO3MOKHO HCIOJb30BaHUE BHJEOMATEPHANIOB), OCOOEHHOCTENW B3aMMOJIEHCTBUS OKCHIA
KaJbIMs U HAaTpUs C BOJOHM (BO3MOXKHO MCIIOJIb30BaHKUE BUAEOMATEPHUAJIOB), UCCIEJOBAHNE CBOUCTB JKECTKOM
BOJIbI, NpOLIECCa TOPEHMs JKelle3a B KUCIOpoJie (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), NMPU3HAKOB
MIPOTEKaHNs KaYeCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, KajblUs, allOMUHUS, IIMHKa, *kene3za (II) u xenesza
(ITI), memu (II), naGmrogeHre W OMUCAaHUE MPOIECCOB OKPAIIMBAHUS IJIAMEHHM HOHAMU HATpHsl, Kalusi U
KaJbIMs (BO3MOYKHO MCIIOJIB30BAaHME BHJICOMATEPUANIOB), UCCIEIOBAHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
AIIOMUHHUS U TUAPOKCHIA LIMHKA, PEHIEHUE HKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «BaxHeimre MeTaibl U ux
COETUHEHUS.

XuMHus M OKpYKamoLas cpeaa

BemectBa 1 mMarepuasibl B IIOBCEHEBHOM XU3HU Y€JIOBEKa. be3omacHOe MCIONb30BaHHE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMUYECKUX 0KOTaX M OTPABICHUSX.

XuMHYecKoe 3arps3HeHHE OKpYyXKawolled cpeabl (MpeneibHas IOMYyCTHMas KOHIEHTpalus BEIECTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH 3KOJI0THYECKUX Mpooiem.

Xumuueckuii IKcnepumenm:

u3yueHue o0pas3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJTUMEPHBIE MaTEPHUAIbI).

Mescnpeomemmnwie ceasu
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Peanmuzarust MeXnpeIMeTHBIX CBs3ed TpH HM3YyYEHWH XUMUU B 9 Kiacce OCYIIECTBIISIETCS depes
WCIIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK ¥ TOHSATHH, SBISIOMIMXCS CUCTEMHBIMH JIJISI
OTJICTTLHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEeHHO-HAYYHbBIE TOHSATHS: HAYYHBIH (DakT, THUIIOTE3a, 3aKOH, TEOpHs, aHAIU3, CUHTE3,
KJIacCU(UKALUS, IEPHOANIHOCTD, HAOIIOICHNE, IKCIIEPUMEHT, MOJISITUPOBAHNE, U3MEPEHUE, MOJIEIb, SBIICHUE,
MapHUKOBBIN AP(DEKT, TEXHOIOTUsI, MAaTEPHAIIBI.

dusmka: MaTepusi, aToM, AJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHJ, H30TOIbI, PaJHMOAKTHBHOCTD,
MOJIEKYJa, SJEKTPUYCCKHUI 3apsij, TMPOBOJHUKH, TOIYIMPOBOAHHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOE COCTOSHHUE BEIEeCTBAa, ra3, PacTBOP, PACTBOPUMOCTh, KPUCTALTUYECKAsl PEIIETKa,
CIUTaBbl, (U3UYECKHE BEIMYMHBI, CIUHHIIBI H3MEPEHUS, KOCMHUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3JBI,
CouHize.

buonorus: ¢orocunres, apixanue, orochepa, IKOCHCTEMa, MUHEPATbHBIE YIOOPEHUS, MUKPOIJICMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIC BEIIECTBRA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TIOPOJIbI, TIOJIE3HBIC UCKOITAaeMbIe, TOTUIUBO,
BOJIHBIE PECYpPCHI
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TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC

Ne KoJunyecTBO 4acoB
u/n HaumeHoBaHue pa3/iesioB U TeM K n JaekTpoHHbIe (HU(pPOBHIE)
NMPOrpaMmblI Bcero m;;%‘:il:“e pa::;;icllme o0pa3oBaTe/ibHbIE PECYPCHI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
1.1 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 0 ) bu6mmoreka [IOK
' NPAaKTUYECKOH JIeATENFHOCTH YeIOBEeKa https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
1.2 BeniecTBa u XuMUYeCKue peakiuu 15 1 0 https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20 1 2
Pasznen 2. BaxHelilne npeacTaBuTe M HEOPraHUYeCKUX BellecT
bu6mmoreka [IOK
2.1 = Bozayx. Kucnopona. [lonsitue 06 okcumax 6 0 1 https://m.edsoo.ru/7f41837¢
bubmuorexa [JOK
2.2 Bonopoa.llonsitue o kucinorax u comsax 8 0 1 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.3 Bona. PactBopsl. [lonsitie 06 ocHOBaHUAX 5 1 1 https://m.edsoo.ru/741837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 1 1 bubnmnoreka [JOK
’ COEIMHEHUH https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 30 2 4

Paspnen 3. [lepunoanueckuii 3axon u Ilepuoanyeckas cucrema xumudecknx 3j1eMeHToB /[[. . Menaeneea. Ctpoenne arToM0B. XUMHYECKasi CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

[Tepnoanueckuii 3axoH u [lepnoanueckas Bu6muorexa LIOK
3.1 chcTEMa XMMHYECKUX 31neMeHToB /JI. U. 7 0 0
https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHue atoma
32 Xumuueckas cBsizb. OKHCIUTETBHO- 11 1 0 bubmuorexa [JOK
' BOCCTaHOBUTEJIbHBIE pEAKIIUU https://m.edsoo.ru/7f41837c
1 0 bu6mmorexa [IOK
Hroro no pasneny 18 https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63 4 6
[TPOI'PAMME
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9 KJIACC

Ne Koau4vecTBO 4acoB
HaumeHoBaHme pa3/ie/ioB U TeM NPOTrPaMMbI dieKkTpoHHbIE (LM (pPOBbLIE)
n/n KoHTpoabHubie IlpakTyeckue
Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThbI
Pa3znen 1. BenrecTBO U XUMHYeCKHE PeaKIUun
[ToBTOpenue u yriryOieHrne 3HaHUi OCHOBHBIX bubmmorexa [IOK
1.1 5 1 0
pa3nenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
1.2 O i 4 0 0
CHOBHbIE 3aKOHOMEPHOCTH XUMHUECKUX PeaKIni https://m.cdsoo.ru/7f412636
13 DneKkTponuTHYecKas Auccounanus. XuMUYeCKue g 1 1 bubnmoreka [JOK
' peaKkIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17 2 1
Paznen 2. HemeTa/uibl M UX COeIMHEHUS
21 OO01as XxapakTepuCcTUKa XUMUYECKIX JIIEMEHTOB 4 | 0 bubnnoreka [JOK
’ VIA-rpymrst. ['anorens https://m.edsoo.ru/7f41a636
27 OO1as XxapakTepuCcTUKa XUMUYECKIX JIIEMEHTOB 6 0 | bubnunoreka [JOK
’ VIA-rpynnel. Cepa u €€ coelMHEeHUS https://m.edsoo.ru/7t41a636
)3 OO6m1ast xapakTepruCTUKa XUMUUECKUX SJIEMEHTOB 7 0 | bubnuotexa [JOK
’ VA-rpynnsl. A30t, Gpochop 1 UX COETUHEHUS https://m.edsoo.ru/7f41a636
06
rs | oo e e | 1 S
’ PYHIBL. POATL KD https://m.edsoo.ru/7f41a636
COCIUHECHHUS
2 3
Uroro no pazneny 25
Pasnen 3. MeTauibl U MX COeIMHEHUS
bu6mmorexa [{OK
3.1 06 7 4 0 0
HIHE CBOMCTRA METAILIOB https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
3.2 Baxnerime MeTamibl 1 UX COSTUHEHUS 16 1 2 hgp::jl/n:.;dsi.ru 78410636
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Hroro no paszneny 20

Paznen 4. Xumus 1 oKpy:Kamomas cpeaa

41 B « " 6 | 0 bubmuoreka [JOK
. CIICCTBA U MAaTCPUAJIbI B JKU3HU YCJIOBCKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 6 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 6 6
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Jluct cornacoBaHus k gokymeHTy Ne 38 ot 29.08.2023
MHnunaTop cornacosaHnus: 3aknea W.I. Qupektop
CornacoBanue nHnyumpoBaHo: 11.03.2024 13:30

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 3aknesa U.I". A
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